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A.ILa. 

A.N. 


Auguste Boudinhon, D.D., D.C.L. 

Professor of Canon Law at the Catholic University of Paris. Honorary Canon of 
Paris. Editor of the Canonists Conitmporain. 

Albert Charles Lewis Goithilf Guenther, M.A., M.D., Ph.D^ F.R.S. 

Keeper of Zoological Department, British Museum, 1875-1895. Gold Medallist, J / ■„ 

Roym Society, 1878. Author of Catalogues of ColuMne Snakes, flafratWa, 1 
Salientia and Pishes in the British Museum ; &c. I 

Rev. Arthur Cushman McGipfkrt, M.A., Ph.D., D.D. f 

Professor of Church History, Union Theological Seminary, New York. Author of J Bmnhat 
History of Christianity in the Apostolic Age ; &c. Editor of the Historia EecfMt'al v" ydn). 

of Eusebius. 1 . 



Austin Dobson, LL.D., D.C.L. 

See the biographical article ; Dobson, Henry Austin. 

Arthur he Wint Foote. 

Superintendent of NmUi Star Mining Company, California. 


|Prio% Matthew. 

/ Power Tranunlnloii: 

\ Pneumatic. 


Rev. Alfred Ernest Garvie, M.A., D.D. 

Principarof New College, Hampstead. Member of the Board of Theology and 
the Board of Philosophy, London University. Author of Studies in the Inner Li/e 
oj Jesus; &c. 


Predestination. 


A. E. Houghton. i 

Formerly Correspondent of the Standard in Spain. Author of Restoration 0/ the\ Quewda y MathOBS. 
Bourbons in Spam. | 

Arthur Everett Shipley, M.A., D.Sc., F.R.S. i 

Master of Christ's College, Cammdge. Reader in Zoology, Cambridge University, i Pdaonloidea. 
Joint-editor of the CanStridge Natural History. \ 

Major Arthur George Frederick Griehths (d. 1908). f 

H.M. Inspector of Prisons, 1878-1896. Author of The Chronicles of Neu>gate;i Prison.' 

Secrets 0/ the Prison House ; &c. ^ 

Adolf ITarnack, Ph.D. / 

See the biographical article : Harnack, Adolf. \ Prophet (»« part). 


Rev. Alexander James Grieve, M.A., B.D. 

Professor of New Testament and Church History, Yorkshire United Independent 
CoUoge, Bradford. Sometime Registrar of Maow University, and Member of' 
Mysore Educational Service. 


Freaehing; 

Primitive Methodist Chureli 
PrIselUlan. 


Andrew Lang. 

See the biographical article: Lano, Andrew. 


/Poltergeist; Promethsus; 
A Pqrohieal Rosearoh. 


Alexander McAulay, M.A. t 

Professor ol Mathematics and Pliysics, University of Tasmania. Author of U/iliiyJ Quaternions (in pari). 
0/ Quaternions in Jhysies ; &c. i ^ 

Agnes Muriel Clay (Mrs Edward Wilde). f 

Formerly Resident 'Tntor of Lady Margaret Hall, Oxford. Joint-author of Sources f PuhUcanl. 
of Roman History, I 


Alfred Newton, F.R.S. 

See the biographical article; Newton, Alfred. , 


Pratineole; QnalJ; Quesal 
Rail (in part ); 

Raven; RasorblU; 
Redthank; Redstart; 
Redwing.. 


■ A complete list, showing all individual contributofs, appears in the final volnine. 
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Asthuk SHADWEix, M.A., M.D., LL.D. . * f 

Member of Council of Epfdemiolc^cal Society,f Author of Tit Tendon Water-i PrOnmidOII. 
Supply; Industrial Bficitncy ; Drink, Temperance and Legislation. I 


Andrew Seth Princle-Pattison, M.A., LL.D., D.C.L. 

Professor of Logic and Metaphysics m tlic University of Edinburgh. Gifiord 
Lecturer in the University of Aberdeen, 1911. Fellow of tlie British Academy. 
Author of Man's Place in lie Cosmos; Tie Piilosopiicat Radicals; Ac. 


I Pythagoras (in part). 


( Railways: Economics, 


Arthur Smith Woodward, LL.D., P.R.S. f , 

Koeiier of Geology, Natural History Museum, South Kensington. Sucretary oft rtorooaotyles. 
the Geological Society of London. I 

Arthur Twining Hadiey, LL.D. 

See the biographical artide: Hadley, Arthur Twining. 

Anburin Williams, M.A. 

Harrister-at-Law of the Inner Temple. Chairman of Executive, Internationa! 

Co-operative Alliance. M.P. for Plymouth, 1910. Author of Twenly-etght Years 
of Co-parlnersiip at Guise^ &c. 

Alfred William Pou.ard, M.A. 

Assistant Keeper of Printed Boohs, British Museum. Fellow of King’s College, 

London. Hon. Secretary, Bibliographical Society. Editor of Books about Books 
and Bibliograpiica. Joint-editor of the Library. Chief Editor of the " Globe " 

Chaucer. 

Alexander Wood Renton, M.A., LL.B. 

PuLsne Judge of the Supreme Court of Ceylon. 

Laws of England, 


Profit-sharing. 


Polyglott. 


Editor of Encyclopaedia of tie t Proclaioatlon. 


Braman Blanchard Adams. 

Associate Editor of the Railway Age Gasette, New York. 

Charles BISmont. D.Litt. 

See the biographical article ; H^mont, C. 


{ Railways: Accident Statistics. 


Quleherat. 


C. E, Webber, C.B., M.Inst.C.E., M.I.E.E. (1838-1905). [ 

Major-General, Royal Eimineers. Served in Indian Mutiny, 1857-1860 ; Egyptian I Railways : Light Railways (in 
Expedition, 1882 ; &c. Founder (with late Sir Francis Bolton) and Past President 1 part). 
of the Institute of Electrical Engineers. V ' 

Charles' Francis Atkinson. r 

Formerly Scholar of Queen’s College, Oxford. Captain, ist City of London (Royal 4 Ravenna : Battle ol icio 
Fusiliers). Author olThe Wilderness and Cold Harbour. ( ^ 


Editor of | Record. 


I Poster. 


Member Purgatory. 


Charles George Crump, M.A. 

Balliol College, Oxford. Clerk in U.M. Public Record Office, London. 

Landor’s WorAs; &c. 

Charles Hiatt. 

Author of Picture Posters ; &c. 

Carlton Huntley Hayes, A.M.^ Ph.D. 

Assistant Professor of History m Columbia University, New York City, 
of the American Historical Association. 

Crawford Howell Toy, A.M., LL.D. 

See the biographical article : Toy, Crawford Howell. 

Charles Raymond JSeazley, M.A., D.Litt., F.R.G.S., F.R.Hist.S. r 

Professor of Moderu History in the University of Birmingham. Formerly Fellow | PolO, Maroo (tn part); 
' ol Merton College, Oxford, and University Lecturer id the History of Geography. 4 Ptolemy (in part) ■ 
Lothian Mzeman, Oxford, 1889. Lowell Lecturer, Boston, 1908. Autoor of I A„ ’ 

Henry the Navigator ; Tie Dawn of Modern Geography ; &c. ' *** 

Charles' T. Jacobi. 

Managing Partner of the Chiswick Press, London. 

Duncan Black Macdonald, M.A., D.D. 

Professor of Semitic Languages, HarHord 


I Proverbs, Book of. 


Author of Printing ; &c. { Printing. 


tlord Thecdogical Seminary, Hartford, Comi. J 

Author of Development of Muslim Theology, Jurisprudence and Constitutional "RHiROan. 


I 


Theory ; Selections from Ibn Khaldun ; Religious Allitude and Life in Islam ; &c. 

Demetrius Charles Boulgkr. ( 

Author of England and Russia in Central Asia ; History of China ; Life of Gordon ; 4 RafllOS, Sir ThonUU. 

India in the i^h Century ; History of Belgium ; &c. ( 

Rev. Daniel Dulany Addison, D.D, r 

Rector of All Saints’ Church, Brookline, Mass. Examining Chaplain to Bishop of I « ■ al > 

Massachusetts. Secretary, Cathedral Chapter of Diocese of Massachusetts. Author!*^*****®* ispiioopal Cnurot 


of The Episcopalians ; &c. 


I 


Donald Francis Tovby. f 

Author of Essays in Musical Analysis-, comprising The Classical Concerto, The\ Prograninie Husic. 
Goldberg Variations, and analyses of many other classical works. 

David George Hogarth, M.A. 

^ Keeper of the Ashmolean Museum, Oxford. Fellow of Magdalen College, Oxford. 

Fellow of the British Academy. Excavated at Paphos, 1^88; Naucratis, 1899 and 
1903; Ephesus, 1904-1905; Assiut, 1906-1907. Diiector, British School at 
Athens, 1897-igoo. < Directoi, Cretan Ei^iloration Fund, 1899. 
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Pterin. 
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David E|m<nay. , .. . 

Britiili Vice-Goaaql at Boreelona. Author of Sluti atMry tj 
Navy; tifv of EmiUo Castelar; &c. *• 


^ _ a {QdMW^.Bsttle et; " 
Bir 

DDKiNracL& IIenrv Scott, M.A., Ph.D., LL.D., F.R.S. f ^ 

President of the linnean Society. Professor of Botany. Co!le|W of Sewnw, ^ Fnil|pHMlll 4 wWll®MW« 
London, 1885-1892. Avtiiot Structural Botany; Stuaivt tn.FosiilBotany; lee. \ 

D’Arcy Wbntworth Thompson, C.B., M.A. 

Professor of NatotaJ History, University College, DmiJm. Delegate, I j.- lalm. 

Bering Sea Fisheries and other Conferences Author of A Glossary of Grstk Birds; I 

&c. '• 


£. A1.FRED Tones. . , „ 

Author of Old Euglish Gold Plats; Old Church Plats rf the Isis of Man; OU Stiver 
Sacramental Vsssus of Foreign Protestant Churches in England ; TUustraied CatOMgue 
of Leopold de Rothschild's Collection of Old Plate} A Private Catalogue of the Royal 
Plate at Windsor Castle; &c. 

Edward Alfred Minckin, M.A., F.Z.S. 

Professor of Protosoolo^ in the University of London. Formerly Fellow of 
Merton College, Oirford, and Jodrell Professor of Zoology and Comparative Anatomy, 
University College, London. 


Edwin Bale, R.I. 

Art Director, Cassell & Company, Ltd. Member of the Royal 
in Water Colours. Hon. Sec., Artists’ Copyright Committ^. 


Institute of Painters 


Brnest Barker Itf A 

Fellow and llecturcr in Modern History, St John's College, Oxford. Formerly 
Fellow and Tutor of Merton College. Craven Scholar, 1895. 


Edward B. Elungton. 

Founder and Chief Engineer of the General Hydraulic Power Co., Ltd. Author of 
Contributions to Proceedings of Institutions of Civil Engineers and of Mechanical 
Engineers. 

Right Rev. Edward Cuthbert Butler, M.A., O.S.B., Litt.D. 

Abbot of Downside Abbey, Bath. Author of " The Lausiac History of Palladius " 
in Cambridge Texts and Studies. 


Edmund Gosse, LL.D., D.C.L. 

See the biographical article : Gosse, Edmund. 


Emile Garcke, M.Inst.E.E. 

Managing Director of British Electric Traction Co., Ltd. Author of Manual of 
Elecirtcal Undertakings; &c. 

Ernest Arthur Gardner, M.A. 

See the biographical article ; Gardner, Percv. 

Ernest George Coker, M.A., D.Sc., r.R.S.(Edin.), M.^, M.LMecb.£. 

Professor of Mechanical Engineering in the City and Guilds of London Technical 
College. Au&or of various papers in Transactions of the Royal Societies of London, 
Edinburgh and Canada i &c. 


Sir Edward Herbert Bunbury, Bart., M.A., F-R.G.S. (d. 1895). 

M.P. for Bury St Edmunds, 1S47-1852. Author of A History of Ancient Geography; 
&c. 

Edmund Janes James, A.M., Ph.D., LI-.D. 

Pre.sident of the University of Illinois; President of American Economic Associa¬ 
tion. Author of History of American Tariff legislation, and Essays and Mono¬ 
graphs on Economic, Financial, Political and Educational subjects. 

Elizabeth O’Neill, M.A. (Mrs H. 0 . O’Neill). 

Formerly University Fellow and Jones Fellow of the University of Manchester. 

Edgar Prestaoe. 

fecial Lecturer in Portuguese Literature in the University of Manchester. 
Examiner in Portuguese In the Universities of London, Manchester, &c. 
Commondador, Portuguese Order of S. Thiago. Corresponding Member of Lisbon 
Royal Academy of Sciences, Lisbon Geographical Society; &c. Editor of Letters of 
a Portuguese Nun ; Azurara's Chronicle of Guinea; &c. 


jontleh.* 


Polyp; 
Protoplum; 
Protoioo. 


I PrOMSs. 

I Boymund of Antlooh; 
Ri^unil of TouIoum : 
Baymund of Tripoli; 
Raymdd of Chfittllon. 

I Power Traiitmltsion; 

j Hydraulic. 


I PremoiMtiRteneiRns; 
Armond de. 

e 

I Prologue; Prow. 


Railwoye : Light Railways {in 
part). 


{ Propylaet. 


{ 

{ 

{ 


Pulley. 


Pompeii {in part ); 
Ptolemy (w part); 
Pytheu {in part). 


Protection. 


Prebendary; Prelate; 
Prior; Proourator. 


I Portugal: Literature. 


Ernest Rutherford, F.R.S., D.Sc., LL.D., Ph.D. 

Langworthy Professor of Physics, University of Manchester. Nobel Prize for 
Chemistry, 1908. Author of Radio-activity; Radto-active Transformations; &c. 

Edwyn Robert Bevan, M.A. 

New College, Oxford. Author of The House of Seleucus ; Jerusalem under the High , 
Priests. 


Radto-aettTlty. 

Ptolemies. 


Frederick Cornwallis Conybeare, M.A., D.Th. r 

Fellow of the British Academy. Formerly FeUow«of University Collage, Oreford. I _ 

Editor of The Ancient Armenian Texts of Aristotle. Author of Myth, Magic andi runnoaiion. 
Morals; etc. • ( ‘ 
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VtoDUtMtio Canxino Scott SchiYlek, MA., D.Sc. ■ ' (^ I 

Fellow wd Tutor of Corpue Chtiati CoUe^, Oxford. AnGuir <tf SUUUts ot On A Pnimitif m. * 

Sphinx; Studies in ffumanism ; Ac, •* I 

FRANas M. D. Drummond. ^ Pnoadra^ (in part). 


Frank Dawson Adams, Pe.D., D.Sc., F.G.S., FJI.S. 

Dean of the Faculty of Applied Scirace and Logan Pro f ea ior df Geology, McGill 
University, Montreu; Prendent of Canadian Mining Institute. Author of Papers 
dealing with problems of Metamorphism, Ac., also Researches on Experimental 
Geology; Ac. 


QuebM (in part)* 

Qmen Gharlotte IsludL 


Rev. Frederick Edward Warren, M.A., F.S.A. 

Rector of Baxdwell, Bury St Edmunds, and Honorary Canon of Ely. Fellow of 
,St John's Odlego, Oxford, 1865-1882. Author of The Old Catholic Kitual done into 
English and compared with the Corresponding (Mces in the Roman and Old German 
Manuals ; The Liturgy and Ritual of the Celtic Church ; Ac. 


Pnjrer, Book of Common. 


Frank George Pops. 

Lecturer on Chemistry, East London Colle^ (University of London). 


( Purin. 


Frank Haigh Dixon, Ph.D., A.M. 

Professor of Economics, Dartmouth College, Hanover, N.H. Member of the 
National Waterways Commission. Author of State Railroad Control. 


Railways: American Railway 
Legislation. 


Hon. Frederick James Hamilton Merrill, Ph.D., F.G.S.(Ajnerica), M. 
American Inst.M.I., &c. 

Consulting Geologist and Mining Engineer, State Geologist of New York, 
1890-1904. Author of Reports of New Jersey and New York Geological Surveys; 
Ac. 


Quarrying. 


Fernand Khnopff. f . 

See the biographical article: Khnopff, F. E. J. M. 1 ronaais, e. r. 

FRANas Llewellyn Griffith, M.A., Ph.D., F.S.A. 

Reader in Egyptology, Oxford University. Editor of the Archaeological Survey and . 

Archaeological Reports of the Egypt Exploration Fund. Fellow of Imperial • » 

German Archaeological Institute. Author ot Stories of the High Priefts of Memphis } Ramssss (l» parlf. 
Ac. 


Franos Manley Lowe. r 

Major R.A. (retired). Member of the Staff of Sir W. G. Armstrong, Whitworth I _ ^ 

A Co,, Ltd., Elswick Works. Assistant-Superintendent of Experiments, Shoebury- Ranga-IInaer. 
ness,'1898-1903. Author of articles in the Proceedings of the Royal Artillery I 
Institution; Ac. ^ 


Frank Podmore, M.A. (d. 1910). f 

Pembroke College, Oxford. Author of Studies tu Psychical Research ; Modern -j Premonition. 
Spiritualism ; Ac. (. 


Frank R. Cana. 

Author of South Africa from the Great Trek to the Union. 

Franos Watt, M.A. 

Barrister-at-Law, Middle Temple. Autlior of Law's Lumber Room. 


(PortugueM East AMea; 
iRabah Zobelr. 

I Pound (in part). 


Frederick William Rudler, I.S.O., F.G.S. 

Curator and Librarian of the Museum of Practical Geology, London, 1879-1902. 
President of the Geologists’ Association, 1887-1889. 


Pyrites; 

l^ope. 


Francis Ysidro Edgeworth, M.A., D.C.L. 

Professor of Political Economy in the University of Oxford. Fellow of All Souls’ 
College, Oxford, and of King’s College, London. Editor of the Economic Journal. 
Author of Mathematical Psychics, and numerous papers on the Calculus of Proba- 
bili^es in the Philosophical Magaiine ; Ac. 


Probability. 


George Abraham Grierson, C.I.E., Ph.D., D.Lrrr. 

Indian Civil Service, 1873-1903. In charge of Linguistic Survey of India, 1898- Pni)[Ht ‘ 
igo2. Gold Medallist, Royal Asiatic Society, 1909. Vice-President of the Royal- 
Asiatic Society. Formerly FeHow of Calcutta Umversity. Author of TAs Languages stajaatnani. 
of India : Ac. 


George Charles Williamson, Litt.D. ‘ f 

Chevalier of the Legion of Honour. Author of Portrait Miniatures; Life of Richard J m.,,, pi„,„ 
Cosway, R.A .; George Ertgleheart ; Portrait Drawings ; Ac. Editor of New Edition | tnmn, 

of Bryan’s Dictionary of Painters and Engravers.' V 


Robert Geoffrey Ellis. 

Peterhouse, Cambridge. Barrister-at-Law, Inner Temple. Joint-editor of English' 
Reports. Author of Peerage Law and Histoiy. 

George Gregory Smith, M.A. 

Professor of English Literature, Queen’s University, Belfast. Author of The 
Days of James IV. ■ The Transition Period', Specimens of Middle Scots; Ac. 

George Johnston Allman, M.A., LL.D., F.R.S., D.Sc. (1824-1905). 

Professor of Mathematics in Queen’s College, Galway, and in Queen’s University of' 
Ireland, 1853-1893. Author of Greek Geometry from Thales to Euclid; Ac. 

dsEORGE Jambs Turner. 

Boirister-at-Law, Lincoln’s Inn. Editor of Select Pleas of the Forests for the Selden 
Society. 


Privy CouneO. 

Ramsay, Allan. 

Pfolamy (t» porf); 
PyUiagoras: Gomtlty. 

ProTirion; 

Riqw. 
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SiK Gxoitz Rmd, LL.D. • J , / . 

See ™ biograpfaical article: JHEto, Sxa Gsorgb. * \ WOTIKUW. 




Gxoxoe Saintsbusy, LL.D., D.C.L. 

See the biographii^ article: Saintsbokv, Gsobob E. B. 


rOsiiMt; RktoUi; 
vBMine. 


*, M.A., B.D. I 

Warden of Camden College, Sydney, N.S.W. Formerly Tutor in Hebrew and CHd-J Mwndto. 


^/saOmpi: British Railway 
i Legislation. 


forJ 


Rev. Gkiffithxs Whseueh Tratcbxk, M.A., B.D. 
iVarden of Camden College, Sydney, N.S.W. F 
Testament History at Mansfield College, Oxford 

Hoxatio Aktkur Yorke, C.B. 

Lieut.*Colonel, R.E. (retired). Chief Inspecting Officer of Railways, Board 
Trade. Served in Afghan War, 1879-1880; Nile Expedition, 1884-18B5. 

Sir Henry Drummond Wolff, G.C.B., G.CAi.G. (1830-1908). 

Ambassador Extraordinary and Plenipotentiary at Madrid, 1892-1900. M.P. 

Christchurch, 1874-1880; for Portsmouth, 1880-1883, Author of A Lit* «/I 
Napcteon at Elba ; &c. 

Henri Frantz. 

Art Critic, Oautte ties beaax arts, Paris. 

Hans Friedrich Gadow, F.R.S., Ph.D. , -, 

Strickland Curator and Lecturer on Zoology in the University of Cambridge. Author'! RaGtM ; 
of‘‘Amphibia and Reptiles " in the Caiwru^s NofUral History; &c. I RattletlUke (id ^orf), 

Henry Francis Pelham, LL.D., D.C.L. 

See the biographical article : HtLHAM, H. F. 

Hugh Munro Ross. 

Formerly Exhibitioner of Lincoln College, Oxford. Editor oiThe Times Engineering 
Supplement. Author of British Railways. 

Henry NEtrroN Dickson, M.A., D.Sc., F.R.S.^din.), F.R.G.S. 

Professor of Geography at University CoUbk, Reading. Formerly Vice-President, 

Royal Meteorological Society. I.ecturcr in Physical Geography, Oxford University. 

Author of Meteorology; Elements of Weather and Climate ; &c.' 


PrtmnMe* Leacue. 

{ PuTb de Chavunu. 
f Pjrthon; 


{ Polybius {in part). 


Railways: Introduction, Con¬ 
struction, Rolling Stock. 

Rod Sea. 


Hermann Oelsner, M.A., Ph.D. 

Taylorian Professor of the Romance Languages in the Uui’torsity of Oxford 
ber of Council of the Philological Society. 
tur $; &c. 


Mem- 1 Provenaal Utorature: 

Author of A History of Provenfol Litera- j Modern. 


The Rev. Henry Richards Luard, M.A., D.D. (1825-1891). 

Registrary of the University of Cambridge, 1862-1891. Formerl^^i 


Fellow, Bursar 

and Lecturer at Trinity College. Honorary Fellow of King's College, London. 
Editor of the Annates Monastici; the Historia of Matthew Paris and oto^r works 
for the “ Rolls " Series. 


Ponon {in part). 


4 


Potglater. 


Henry Tiedehann. 

London Editor of the Nieuwe Rotterdamsche Courant. Author of a Dutch biography, 
and various pamphlets and travel works, including Kta Flushing. 

Rev. Herbert Thomas Andrews. ( 

Professor of New Testament Exegesis, New College, London. Author of " The.( Polycarp J 
Commentary on Acts ” in the IresfiHtnstor New 
Apocryphal Boohs in the " Century " Bible. 

Henry William Carless Davis, M.A. 

Fellow and Tutor of Balliol College, Oxford. Follow of All Souls' College, Oxford, 
i895-i' 902. Author of England under the Normans and A ngevins; Charlemagne. 


l^estament; Handbook on the ^PnsbytoT, 
'{ 


Ralph of CouMliall. 


Sir Henry Yule, K.C.S.I., C.B. 

See the biographical article ; Yule, Sir Henrv. 


f Polo, Marco {in part ); 

1 Prester John; ^amuilo. 

ProMlyta; QariUtes; Qaro; 
Raba Bon JoMph Bon Rama; 
Rabbah Bar Nabmani; 
Rapoport, Bamuol; 

Raibbam; Raibi. 


Population. 


Israel Abrahams, M.A. 

Reader in Talmudic and Rabbinic Literature in the University of Cambridge. 

Formerly President, Jewish Historical Society of England. Author of A Short 
History of Jewish Literature ; Jewish Life in the Middle Ages ; Judaism; Ac. 

Sir Tervoise Athelstane Baines, C.S.I. 

President, Royal Statistical Society, 1909-1910. Census Commissioner under 
the Government of India, 1889-1893. Secretary to Royal Commission on Ctoium, 

1894-1895. Author of OfficiM Reports on Provincial Administration of Indian 
Census Operations ; &c. 

John A. Black. 

Press reader of the New Volumes of the Etwyclopaedia Britannica (loth ed.). 

John Allen Howe, B.Sc. m . 

Curator and Librarian of the Museum of Practical Geolt^y, Ixmdon. Author ofl PTMianiDnan. 
The Geology of Building Stones. v 

John Addington Symonds, LL.D. 

See the biographical article: Symonds, John A. 

John Edwin Sandys, M.A., Litt.D., LL.D. ( 

Public Orator in the University of Cambridge^ Fellow of St John’s College, J •mmou /«, euirt'f 
Cambridge. F^ow of the ^tisb Academy. Author of A History ol Classical 1 \ !• 

Seholarehip} Ac. ■ ^ ‘ 


I Praot-nadlnf {in pari). 


Ipontanus, Jovlanus. 



Xi 

/.F^K. 


J.O.C.A. 


J. G. F. 


J. G. Fr. 


J.G.K. 


J. G.Se. 


J. Hn. 




J.J*. 


J.L.* 


J.H. 




J. T. E. 


i. F. P. 


jr. B.* 


Jf. 8. F. 


J.8.& 


F.T.Bl. 


INkTIALS AND HEADINGS OF AR^TICLJS^ 


James FiAmauiuce-Keli.y, LrrKD., F.R.Hist.S. • . , , 

GUntonr Prtitenor of Spanish language and Liteiature, Liveniool Univ^ty. 
Norman Mc^U I.ecturer, Cambridge Universitja Fellow of the British Academy. 
Member of the Royal Spanish Academy. Knight Commander of the Order of 
Alpihonso XII. Auuor of A History of Spanish Litsraturs ; &c. 


/ 

Qnevado y VUlefti. 


John George CtARK Anderson, M.A. f-, 

student, Censor and Tutor of Christ Church, Oxford. Formerly Fellow of Uscoln i rOnlUS. 
College. Craven Fellow, Oxford, 1896. Comngton Prizeman, 1893. I 


Sir Joshua Girling Fitch, LL.D. 

See the biographical article: Fitch, Sir Joshua Cirung. 


{ Polyteciiilic {in part). 


James George Frazer, M.A., D.C.L., LL.D., Lnr.D. 

Professor of Social Anthropology, livetpool University. Fellow of Trinity College, 
Cambridge. Fellow of the British Academy. Author of The Golden Bough ; &c. 


' Pnwteot (in part); 
fnenut»(inpart); 

■ ftMtor (in part); 
Proserpine (in part); 
. ProTlnoe (»» part). 


John Graham Kerr, M.A., F.R.S. 

Regius Professor of Zoology in the University of Giasgow. Formerly Demon¬ 
strator in Animal Morphology in the University of Cambridge. Fellow of Christ's 
College, Cambridge, 1898-1904. Walsinghara Medallist, 1898. Neill Prizeman, 
Royu Society of Edinburgh, 1904. 


Bay (in part). 


Sir James George Scott, K.C.I.E. ( 

Superintendent and Political Oilicer, Southern Shan States. Author of Burma ; t Bangoon. 

The Upper Burma Gasetleer. v 

Jttsriis Hashagen, Ph.D. ( 

Privatdozent in Medieval and Modern History, University of Bonn. Author of i Puttkaiumer. 
Das Rheinland unter die Framdsische Herrschaft. V 


John Henry Middleton, M.A., Litt.D., F.S.A., D.C.L. (1846-1896). 

Slade Professor of Fine Art in the University of Cambridge, 1886-1895. Director 
of the Fitzwilliam Museum, Cambridge, i889-i89Z. Art Director of the South 
Kensington Museum, 1892-1896. Author of The Engraved Gems of Classical Times ; 
JUuminated Manuscripts in Classical and Mediaeval Times. 


BapbaeL 


Joseph Jacobs, Litt.D. 

Professor of English Literature in the Jewish Theological Seminary, New York. 
Fosmerly President of the Jewish Historical Society of England. Corresponding 
Merhber of the Royal Academy of History, Madrid. Author of Jews of Angevin 
England ; Studies tn Biblical A rchaeohgy ; &c. 


Ptirlm. 


Sir Joseph Larmor, M.A., D.Sc., LL.D., F.R.S. 

Fellow of St John's College, Cambridge, and l.ucasian Professor of Mathematics in Radiation Theory Of * 
the University. Secretary of the Ro^l Society. Professor of Natural Philosophy, ■ ’ ’ 

Queen's College, Galway, 1880-1885. Author of Ether and Matter, and various “aoiomewr. 
memoirs on Mathematics and Physics. 


Sir 


John Macdonell, C.B., LL.n. 

Master of the Supreme Court. Counsel to the Board of Trade and London Chamber 
of Commerce. Formerly Quain Professor of Comparative Law, University College, • 
London. Editor of State Trials ■, Civil Judicial Statistics ; &c. Author of Survey 
of Political Economy ; The Laud Question ; &c. 


Proteotorate. 


John Malcolm Mitch^l. , . . . „ . „ ., ^ / PomponaKl, Pietro; 

Sometime Scholar of Queen s College, Oxford. Lecturer m Classics, East London-J 
College (University of London). Joint-editor of Grote's Hislory 0/Greece. ^moo, Hienaro. 


Jean Paul Hippoi.yte Emmanuel Adh£mar EbmEin. 

P^iessor of Law in the University of Paris. Officer of the T-egion of Honour. J FTOlOOt; 

Member of the Institute of France. Author of Cours llimentaire d'histoire du draft | PrOVMt (t» France). 
franeais; See. - ' 

John Percival Postdate, M.A., Litt.D. 

Professor of Latin in the University of Liveipool. Fellow 
Cambridge. Fellow of the British Academy. Editor of the 
Editor-in-chief of the Corpus Poetarum Latinorum ; &c. 


of Trinity Collei , 
Classical Quarterly. 


I Propertius, Sextus. 


John Randall. 

Formerly Secretary of the London Association of Correctors of tlie Press. Sub-editor ■ 
of the Athenaeum and Notes and Queries. 

John Smith Flett, D.Sc., F.G.S. 

Petrographer to the Geological Survey. Formerly Lecturer on Petrology in Edin¬ 
burgh University. Neill Medallist of the Royal Society of Edinburgh. Bigsby' 
Medallist of the Geological Society of London. 

Jambs Smith Reid, M.A., LL.D., Litt.D. 

Professor of Ancient History and Fellow and Tutor of Gonville and Caius College, 
Cambridge. Browne's and Chancellor's Medals. Editor of editions of Cicero’s 
Academia, De Amicilia; Sec. 

John Thomas Bealby. 

J^t-autho^of Stanford's Europe. Formerly Editor of the Scottish Gsegraphical 
“ ' oi SveaHedia's Thro^h Asia, psrttral Asia and TKst; Sec. 


Proot-mding (in part). 


Porphyry; Pumice; 
Pyroxenite; 

Qiurtsite; Quartz-Porphyry. 


Quintilian. 


Poltava (in part) 
PlkOY(wj>art)j 
Badom (t» part^ 



J.T.Cr. 

J.W. 

Jt.W." 

J. W.G. 

K. G.J. 

K. 8. 

L. 

L.BL 

L.J.8. 

L.Wr. 

L. W. V.-H. 

M. Br. 
M.Ha. 

M.1I.B1L 

M. N. T. 

M. 0. B. a 

N. M. 

N. W.T. 

• 

O. C.W. 

O. H. 

P. A.K. 
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xi 


• { 

mhI/ 
iait ) 


Jahbs 'Aoubridob Csitchku. 

Conreipondeot of tfie Auttralasitm AwtofdffiO* Snitm, North Omt HtUmi 
Hort^i ftp. Fellow of the Royal Colonial Inititute. Author of PolynttiaH 
Lohomr in Qmmakmi ; Guido to OmousUmd ; ftc. 

JAIUK WttUAMS, D.C.L., LL.D. fPiriMiitiin 

AU ^uU’ Reader in Ronun liaw in the Univeidty of Oxfotd. FeBow of Uneols i --. '' 

CoUa^. Author of IF>i(s and SKMMM'oft; ftc. I 

James Waed, LL.D. 

See the biogtaphieal article: Ward, James. 

JoHK WALtEK Gregory, D.Sc., F.R.S. 

Professor of Geology at the University of Glasgow. 

Mineralogy at the university of Melbourne, 1900-1004. 
ofAusl^a; ftc. 

Kikgsley Garland Jayne. 

Sometime Scholar of Wadham College, Oxford. 

Author of Vasco da Gama and his Successors. 


Professor of Geolo^ and. 
Author of The Dead Heart 


Matthew Arnold Priseman, 1903, 


QMuiduid: History. 


Pmtaftton (in part). 

{ Piyeholenr. 

QnwuUuid: Geology. 

V 

f Portugal; Geography and 
■\ History. 


Kathleen Scrlesincer. 

Editor of the Portfolio of Musical Archaeology. 
Orchestra. 


Author of The Instruments of the 


Pomnur; Portative Organ; 
Positive Organ; Psaltery; 
Baekett; Ravuiastron; 
Beliab: Reiwo; 

Roeorder (music); 

Reed Instruments. 


Pragne. 


ins-J 
ical\ 


Power Transmission: 

Electrical. 


Count Lttrzow, Litt.D. (Oxon.), D.Ph. (Prague), F.R.G.S. 

Chamberlain of H.M. ue Em^ror of Austria, I^g of Bohemia. Hon. Member 
of the Royal Society of Literature. Member of me Bohemian Academy, ftc. 

Author of Bohemia: a Historical Sketch; The Historians of Bohemia (Ilcbester 
Lecture, Oxford, 1904); The Life and Times of John Hus; ftc. 

Louis Bell, Ph.D. 

Consulting Engineer, Boston, U.S.A. Chief Engineer, Electric Power Trans¬ 
mission Department, General Electric Co., Boston. Formerly Editor of Electrical 
Wof/d, New York. AaVoot oi Electric Power Transmission; ftc. 

Leonard James Spencer, M.A. /'Proustlte; Pyrargyrlte ; 

Assistant in Department of Mineralogy, British Museum. Formerly Scholar ofj umOtattl. . 

Sidney Sussex College, C^bridge, and Harkness ^holar. Editor of the Mineral- 1 ,’ 

ogical Magatine. (. PyrrMttts; Quarts ; Bealgar. 

Wright f 

koVtscaoi The Practical Poultry Keeper; The New Booh of Poultry; See. \ Poultry and POUltry-iarmlng. 

{ Reclamation of Land. 

{ Pope, Alesander (in part). 


L. W. Vernon-Harcourt (d. 190^). 

Barrister-at-Law. Author of His Grace the Steward and the Trial of Peers. 

Margaret Bryant. 


Marcus Hartog, M.A., D.Sc., F.L.S. 

Professor of Zoology, University College, Cork. 
University of Irelamd. Author of " Protozoa ’’ 
and papers for various scientific journals. 


Formerly Fellow of the Royal J Protoomyxa; 
in Cambridge Natural History; | Radlolaria. 


Sir Mangkerjee Merwanjee Bhownaggree, K.C.I.E. 1 

Fellow of Bomb^ University. M.P. for N.E. Bethnal Green, 1893-190G. Author 1 
of History of the Constitution of the East India Company ; ftc. I 

Marcus Niebuhr Tod, M.A. 

Fellow and Tutor of Oriel College, Oxford. University Lecturer in Epigraphy. 
Joint-author of Catalogue of the Sparta Museum. 


■{ 


Readymoney, 

Sir Gowasjl deluuiglr. 

Pyloi. 


Maximilian Otto Bismarck Caspari, M.A. 
Reader in Ancient History at London University. 
University, 1905-1908. 


Lecturer in Greek at Birmingham "j 


Norman M'Lean, M.A. 

Lecturer in Aramaic, Cambridge University. Fellow and Hebrew Lecturer, Christ’s' 
College, Cambridge. Joint-editor of the larger Cambridge Septuagiut. 

Northcote Whitridge Thomas, M.A. 

Government Anthropologist to Southern Nigeria. 

Sociite d'Anthropologie de Paris. Author of 
Marriage in Australia ; ftc. 


Corresponding Member of the, 
Author of Thought Transference ; Kinship and 


RabUUI. 


Ponetiion (Psyehtdogy). 


Rev. Owen Charles Whitehouse, M.A., D.D. r 

Senior Theological Tutor and Lecturer in Hebrew, Cheshunt College, Cambridge. J Priest (in part ); 
Formerly Principal and Professor of Biblical Exegesis and Theology m the Countess | Prophet (in pari). 
of Huntmgdon's College, Cheshnnt Autboi ot Primer of Hebrew Antiquittes; Ac. I \ r 1 

Olaus Magnus Friedrich Henrici, Ph.D., LL.D., F.R.S. f 

Professor of Mechanics and Mathematics in the Central Technical College of the J Pmlectioii 
and Gi^ds of London Institute. Author of Vectors and Rotors; Congruent j 

CPolteva(f»FiMf); 
•{ Pskov (in part); 
(,R»dom (in part). 


Figures; Ac. 

« 

Prince Peter Alexeivitch Kropotkin. 

See the biographical article: Kropotkin; Prince R A. 



' 

XU 

P.O.T. 


F.O. 


P.OL 


P.G.K. 


P.O.T. 


P.M. 


P.MeC. 


S.H.K. 


R.LP. 


R.J.1L 


R.L,* 


R.H0. 


R.H.L 


R.M.W. 


R.N.B. 


R.PO. 


R.P.8. 


R.R.H. 

R.S.C. 

StO. 

s.r.H. 


MC.IL 

S.R.O. 


INITIALS AND HEADINGS OF ARTICLES^ 


Pbuip Chksney'Yobke, M.A. . 

Magd«l»aC<^e, Oxford. Editor of LtUtrsefPit^u Elitabttk of 


Pbkcy Gakdnsr, Litt.D., IX.D., F.S,A. 

See the biographical article : Garonbr, Percy. 

Petsk Giles, U.A., LL.D., Litt.D. f 

Fellow and Classical Lecturer of Emmanuel College, Cambridge, and University J o • b 
R eader in Comparative Philology. Formerly Secretary of the Cambridge Philologlcai | ^ ' ‘ ■ 

Societ>’. ' 


/PriroBe, WliUBm(i»^arf); 
^ PjriB, iobn. 

/Polydltns; Polnnotus; 
^Pnsltoles. 


Paul George Konody. f 

Art Critic of the Observer and the Daily Mail. Formerly Editor of the Artist. •( Pottw, PeoL 
Author of Crane; Velasques, Li/e and Worb; Ac. I 


PeAp Guthrie Tait, IX.D. 

See the biographical article ; Tait, Petbr Guthrie. 

Paul Meyer. 

See the biographical article: Meyer, PaOl Hyacinihe. 


I QuRtsmlens (in part). 

I Provto^l Luigttsge; 

\ Provenftl Litentun {in part). 


Primrose McConnell, F.Q.S. f 

Member of the Royal Agricultural Society. Author of Diary of a Working Farmer; .( RMplng, 
Ac. (. 


Rev. Robert Hatch Kennett, M.A., D.D. 

Regius Professor of Hebrew, Cambridge, and Canon of Ely. Formerly Fellow and 
lecturer in Hebrew and Syriac, Queens' College, and University Lecturer in 
Aramaic. Author of A Short Account of the Hebrew Tenses; In our Tongues; Ac. 


Psalms, Book ol {in part). 


Reginald Innes Pocock, F.Z.S. 

Superintendent of the Zoological Gardens, London. 


I Pyonogonlda. 


Ronaid John McNeill, M.A. ( 

Christ Church, Oxford. Barrister-at-Law. Formerly Editor of the St James’s i Raequets. 
Gasetle, London. I 


Richard Lydekker, F.R.S., F.Z.S., F.G.S. 

Member of the Stafi of the Geological Survey of India, 1874-1882. Author of > 
Catalogues of Fossil Mammals, Beptues and Birds in the British Museum ; The Deer 
of all Lands ; Ac. 


Porcupine {in part)-, 
Porpoise; Primates; 
Prohosoidea; Prongbuok; 
Rabbit {in part). 

I Rat; Ratel. 


Ray Morris, M.A. 

Managing Editor, Bailway Age Gasette, New York. 

(ION. 


Author of Bailroad Administra 


■( 


RaUways: General Statistics 
and Financial Organisation, 


Robert Murray Leslie, M.A., M.D., M.R.C.P. 

Senior Physician, Prince of Wales’s General HospitiA London. Lecturer on. Pygmy, 
Medicine, London Post-Graduate College. Author of Clinical Types of Pneu¬ 
monia ; Ac. 


R. Mortimer Wheeler. 


Puneh. 


Robert Nisbet Bain (d. 1909). 

Assistant librarian, British Museum, 1883-1909. Author of Scandinavia: the 
Political History of Denmark, Norway and Sweden, ejij-tgoo'. The First Bomanovs, 
; Slavonic Europe: the Political History of Poland and Bussia from 
to rfgb‘, Ac. 

RenA Poupardin, D. is L. 

Secretary of the Ecolo des Cbartes. Honorary Librarian at the Bibliothbque 
Nationafe, Paris. Author of Le Boyaume de Provence sous les Carolingiens; Becueil 
des Charles de Saint-Germain; See. 


Ponlatowski, Joseph A.; 
Potemkin, Prince; 
Potookl, Ignaty; 

Potooki, Stanislaw F.; 
Prokopovich; Pugachev; 
Rak6<»y; Raiin. 

Provence; 

Quleny, Capitulary of. 


R. Phen6 Spiers, F.S.A., F.R.I.B.A. r 

Formerly Master of the Architectural School, Soyal Academy, London. Past I 
President of Architectural Association. Associate and Fellow of Hinge's College, I Porch. 
London. Correi^nding Member of the Institute of France. Editor of Fergusson’s I 
History of Architecture. Author of < 4 rcAt'fecf«re.- East and West; Ac. ^ 


Robert Ranulf Marett, M.A. * e 

Reader in Social AnthroTOlogy, Oxford University, and Fellow and Tutor of Exeter J Prayer. 
College. Author of The Threshold of Beligion. 1 


Robert Seymour Conway, M.A., D.Lirr. 

Professor of Latin and Indo-European Philology in the University of Manchester. 
Formerly Professor of Latin in University College, Cardiff: and Fellow of Gonville 
and Caius College, Cambridge, Autlior of The Italic Dialects. 


Pompeii: Oscan Inscriptions ; 
Praeneste (tn part); 

Praetttttil. 


Viscount St Cyrbs. f Quesnel, Pasquier ; 

See the biographical article ; Idoeslxigh, ist Earl of. \ Quietism. 

Sidney Frederic Harmer, D.Sc., F.R.S., F.Z.S. f 

Keeper of Zoology, Natural History Departments, British Museum. Fellow, J Polysoa; 
formerly Tutor and Lecturer, King’s College, Cambridge. Joint-editor of T*e | PterobrataeMa. 
Caenbridge Natural History. 1 . 


St George Jackson Mivart, M.D., F.R.S. 

See the Iwgraphical article : Mivart, St George Jackson. 

Samuel Rawson Gardiner, LL.D., D.C.L. 

See the biographical article: Gardinbr, S. R. 


Rattiesnake {in part). 
.[^PiTiiiia, WUllRm (<n port). 



T.At. 

T.A.a 

T.A.L 

T.Ba 

T. F. D. 

T.H, 

T. H. H.* 

T.L.H. 

T.Se. 

T.Wo. 

W.A.B.C. 

W.A.L. 

W. A. P. 

W.Bs. 

W.B.P. 

W.E.D. 

• 

W.F.C. 

W.G. 

W.H,F. 

W.H.L. 


JNlfllAUS AND HEADINGS OF ARTKXES 


Thomas AsHihr, M.A., D.Lm. 

^***>'«'‘*W »t Ro^ FoiTOMiy SehoUur of CItttet 
Church, Oxford. Craven FeUovir, 1897. Conington I»riMman, 1906. Member of. 
the Imperjal German Archaeological Institute. Author of the CUieeiiml Topo¬ 
graphy of the Roman Campagna; 

Timothy Augustine Coohlan, I.S. 0 . 

^®'"' South Wales. Government Statistician, New South Wales, 
*®86~I905. Honora^ Fellow of tire Royal Statistical Society. Author of WtoM ■ 
awd Progress of New South Wales; SloHthcal Account of Auetralia and New Zeakmd; 

wC. 


Pmwmhj Poo^tiM IbnhM; 
FNVUta, Via; Portus; 
Festndiia, Via; 
PlMIIWte(«M.^); 
VtMBMtina, Via; 

Pnteoil; 

^Raveuia {in part). 


Qmsiuland: 

Statistics. 


Gtografity asti 


Thomas Allan Ingram, M.A., LL.D. 
Trinity College, Dub&. 


Sir Thomas Barclay. , 

Member of tire Institute of International Law. OfScer of the Legion of Honour. I S’* 
Author of Problems of International Practice and Diplomacy ; Sec. M.P. for 1 FfuM 

Blackburn, rgio. laud 

Thomas F. Dale, M.A. / 

guMn's College, Oxford. Steward and Member of the Council of the Polo and J PoIo 
Riding Pony Society. Author of Polo, Past and Present ; &c. ( *■«». 

Thomas Hodgkin, D.C.L., Litt.D. r 

See the biographical article : Hodgkin, Thomas. 1 Bava 

Sir Thomas Hungerford Holdich, K.C.M.G., K.C.I.E., D.Sc. c 


t Post and Postal Servloa; 
•j Pound (in part); 
IPnwmunira. 


Privataar; 

Prlia: War ; 
RiUd; RobslUon. 


{ Ravanna (in part). 


Superintendent, Frontier Surveys, India, 1892-1898. Gold Medallist, R.G.S., 
London, 1887. Author of The Indian Borderland ; The Countries of the Kins's 
Award- India-, Tibet. ’ 


Quetta. 


Porism. 


Sir Thomas Little Heath, K.C.B., Sc.D. 

Assistant-Secretary to the Treasu^, London. Fellow of Trinity College, Cambridge. I _ 

Author of Apollonius of Perga ; Treatise on Conic Sections ; The Thirteen Books of\ FOnsm. 
huchd s Elements ; Sec. I 

Thomas Seccombe, M.A. 

^Uiol College, Oxford. Lecturer in History, East London and Birkbeck CoUeges. | a 
Umwrsity of Ixindon. Stanhope Priseman, Oxford, 1887. Assistant Editor ofi Reava, Henry. 
Dictionary of Natunud Biography, iSgi-igoi. Anthoi oi The Age of Johnson-. Sec. [ 

Thomas Woodhouse. 

Head of the Weaving and Textile De.signing Department, Technical College, Dundee. { Ramie. 

Rev. William Augustus Brevoort Coolidge, M.A., F.R.G.S., Ph.D. , 

Fellow of Magdalen College, Oxford. Professor of English History, St David’s j 

at of Guide du Haui Daupkini ; Runge ofi Rants * RamhMi. 

the lodi ; Guide to Gnndelwald-, Guide to Switzerland-, The Alps in Nature^and\ ** . HamDert. 
in History , Sec. V-iHoroi the Alpine Journal, tSSo-iSii-, Sec. I 

William Alexander Lindsay, K.C., M.A., J.P., D.L., F.S.A. t 

I^®®™8®Counsel. Author of Tile | Preoadanoa (,» part). 

Walter Alison Phillips, M.A. 

Foraedy Exhibitioner of Merton College and Senior Scholar of St John’s Coflege. J Frlnaa ; 

Oxford. Author of Modern Europe ; &c. ® 1 Provoit (in parfy 

WrtHELM Backer, Ph.D. p • 

^ofessor at Rabbinical Seminary, Budapest. Knight of tlie Iron Crown, i Rabbt ' 

PivX\iOt ot Die Agada der Tannatien& q. i napiWa 


• M>v Mas. ikMba/aAuatMai sTvUlRUairy, 

Author of Die Agada der Tannaiten ; &e. 


William Barclay Parsons, C.E., LL.D. 

Formerly Chief Engineer, Rapid Transit Commission, New York. Advisory J Railways 1 
Engineer, Royal Commission on London Traffic. Author of Track ; Turnouts ; &c. 1 ways. 


Intra-Urban Rail- 


WiLLiAM Ernest Dalby, M.A., M.Inst.C.E. 

Professor of Civil md Mrchanicai Engineering at the City and Guilds of London Power Trausmllllon S Intro- 
tostitute ^ntral Technical College, South Kensington. Formerly University. ductorv and MechatUcdl' 
^•monstrator m the Engineering bepartment, Cambridge. Autoor of TAe Hanwvs • 

Balancing of Engines • Valves and Valve-Gear Mechanism ; &c. Kaiiways . LocomoHve Power. 


William Feilden Craies, M.A. r 

Barnster-id-^w, Inner Temple. Lecturer on Criminal Law, King’s College, i Sessions, Cou 

London. Editor of Archbold's Criminal Pleading (23rd edition). | Hocofulianoo. 

William GARNErr, M.A., D.C.L. / 

Educational Adviser to the London County Council. Formerly Fellow and 

TwuJ™ . f”c® Cambridge. Principal and Professor of Mathematics,.{ Polytoohuio (»« part). 

Durham College of Science, Newcastle-on-Tvne. Author of Elementiursi Dsmamics • I 


f Quartor Sessions, Court of ; 


Durham College of faience, Newcastle-on-Tvne. 
&c. ' 


Author of Elementary Dynamics ; 


Sir William Henry Flower, F.R.S. 

See the biograpliical article : Flowbr, Sir W. H. » 

William H. Lang, M.B., D.Sc. 

Barker Professor of Cryptogamic Botany, University of Mancheatar. 


f Poreupino (in part ); 
\ Rabbit (in pari). 

I Pterldopl^ta. 
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' ' • . 

WlIXIAM LAfWBON GBANT, M.A. 

{tefeiHr «t Qiinn's university, Kingston, Cwada. Former^ Beit Lecturer in 
CoIoimbI History at Oxford University. Editor of A ct$ of tht Privy C<mndl (Colonial 
Setie^ ; CottoAaH CoHStiMianal Dvvriopmtta (in coliaboration). 


Mnoe Mward IiUuid; 
Qnei»e: Province {in ; 
Qnetoe: City. 


WiWAM IbNTo, MX, LL.D. 

See the Uographical article : Minto, Wiuuam. 

WiLUAM Matthbw Flinders Petrie, F.R.S» D.C.L., Litt.D. 
See the biographical article: Petrie, W. M. F. 


{pope, AHUoder (t» par/). 
[ Pyramid. 


Ven. Winerid Oldweld Burrows, M.A. 

Archdeacon of' Birmingham. Student and Tutor of Christ Church, Oxford, 1884- 
. 1S91. Principal of I.eeds Clergy School, 1891-1900. Author of The Mystery of the 
Cross. 


Prayers tor the Dead. 


William Richard Morfill, M.A. (d. 1910). I 

Formerly Professor of Russian and the other Slavonic I.anguages in the University J 
of Oxfi^ Curator of the Taylorian Institution, Oxford. Author of Russia ; 1 r“S“Rin' 
Slavonic LUerature; &c. | 


William Robertson Smith, LL.D. 

See the biographical article ; Smith, William Robertson. 


' Priest {in part ); 

Prophet {in part ); 

Psalms, Book ot{inpart)-, 
, Ramoses {in part). 


William Warde Fowler, M.A. f 

Fellow of Lincoln College, Oxford. Sub-Rector, 1881-1904. Gifiord Lecturer, I 
Edinburgh University, 1908. Author of The City-State of the iireeks and Romans ; 1 POnlliex. 
The Roman Festivals of the Republican Period &c. I 


Rev. William Young. t 

Minister, Higher Broughton Presbyterian Church, Manchester, i8«-i9oi, and.{ Presbyterianism. 
Association Secretary for the Religious Tract Society in the North of Enghind. ( 


PRINCIPAL UNSIGNED ARTICLES 


Pollination. 

Potentiometer. 

Prussic Acid. 

Quinine. 

Polygon. 

Prerogative. 

PnbUc Health. 

Quinoline. 

Polyhedron. 

Press Laws. 

Publishing. 

Quinones. 

Polynesia. 

Primrose. 

Pnffln. 

Radium. 

Pomegranate. 

Prlmulacsae. 

Pugilism. 

Rainbow. 

Pomerania. 

Princeton .University. 

Pump. 

Ranuneulaeeae. 

Pontoon. 

Prindpid and Agent. 

Pun^b. 

Rare Earths. 

Poor Law. 

Probate. 

Pyrasoles. 

Raspberry. 

Poplar. 

Proeesslon. 

Pyrenees. 

RationaUsm. 

Porto Rleo. 

Proctor. 

Pyridine. 

Ravenna, Exarchate of 

Portnguese Gninea. 

Prohibition. 

Pyrones. 

Real Property. 

PotasMum. 

Protestant. 

Quarantine. 

Red River. 

Potato. , 

Prussia. 

i 





ENCYCLOPEDIA BRITANNICA 

ELEVENTH EDITION 

•9 o 

VOLUME XXII 


thf^oJd n « 5 connects 

Ihi.r H (“‘tial /> and A being interchange- 

able) and considers a Cdtic origin probable; cf. Irish coU, ^sh 

t *" various senses 

IhYnl ^ from t^t of a unit m an enumeration of persons or 
things, «.g. poU-ta^y.B.), or “ challenge to the polls ” m the case 
of a jury (y.».). The most familiar derivative uses are those 
at parliamentary or other elections; 
thus to poll IS to vote or to secure a number of votes, and 
the poll, fte votmg, the number of votes cast, or the time 
during whiA voting takes place. The verb “to poll” also 
means to clip or shear the top of anything, hence “ polled ” of 

unm^nted edges, as distinguished from an “indenture”) 
^ back close in or^r to 

At to.make short bushy growth, is called a " pollard " 

At the umveraitv nf r.afnKr.VTe»« « **_ SI 


•—.1 7 J: e*uwcu, lb cauea a “polltL 

ahnn;w „ /-oWafAiW), a fish of the family Gadidae 

abundant on rocky coasts of northern Europe, and extendinir as’ 
far south as the western parts of the MediC^eim ^ “ 
however, it is much scarcer and does not attain to the s^r^e ske 
h borne. In Scotland and some parts of 

Ireland it is c^ed lytoe. It is distinguished from other^species 
o toe genus Gadw by its long pointed snout, wWch is E 

UrSfrU,fdr' s'' ""’ra i**: 

do^ fin ; hT^r®"* ‘he anterior half of the 

nrst dorsri fin. A black spot above the base of the pectoral 

is another disbnguishing mark. Although pollack are well 
flavoured fish, and smallw individuals (“ram is to i6 S 

tra'dp*«*H ?®^ “y considerable article J 

trade, md are not preserved, toe majority being consumed bv 
,‘b®, W®'*;, Specimens of is lb are common, Lt the species 
occasionally as much as s4 lb in weight. (See 

PQliAIIfOM, toe popular name of toe brothers Antonio and 
lXn*art‘?^®?eS,’ ®‘«‘ributed much to 

bSe took Pollaiuolo 

^ poulterer. The nickname was also 
exto(Md <to SiinonCj the nephew, of Antonio 

distinguished himself as a sculptor 
en^ver, and did valuable servi^ 
perfecting toe art of enamelhng. His paintingexhibits an exo^ 


of brutoHty, of which the characteristics can be studied in the 
Saint Sebastian, painte^in 1475, and now in toe National 

U ^ w ^®‘°Pher and the Infant Christ ” 

IS m toe Metropolitan Museum, New Yoric. But it was as a 
sculptor Md metal-worker that he achieved his greatest suc- 
hr^*' -J^® aKnption of his works is doubtful, as his 
brotoer Piero did much in collaboration with him. The museum 
of Florence contains the bron*e group “ Hercules strangling 
Cacus and the terra-cotta bust “ The Younit Warrior ” • anf 
m toe ^uto Kensington Museum, LonZf k T L-rehef 
represent!^ a contest between naked men. In 1489 AntonTo 
took up his residence in Rome, where he executed the tomb of 
Sixtus IV. (1493), a composition in which he again manifested the 
In***!* K* exaggerabon m the anatomical features of the figures 
In 14^ he went to Florence in order to put the finishinv 
to toe work ^eady begun in the sacristy of Santo Spifito. He 

emt VTTTb"‘®bed his mausoleum of In^- 
vTo,! buried in the church of San Pietorh, 

his Stow!'"* “ '^as raised to him near that of 

Piero (1^3-1496) was a painter, and his pifacioal works 

toTasf fl,.‘b® ^ altw-piece painted 

Simone (1457-1508) nephew of Antonio Pollaiuolo, a cele- 

ra8A.to“pr?h >n Florence and went to Rome in 

Ua4; there he entered his uncle s studio and studied ardiitecture 
^ lus return to IHorence he was entrusted with the completion 
of the StroMi palace ^gun by Benedetto da Maiano, a^d the 
cornice on the fajade has earned him lasting fame. H's highlv 
coloured accounts of Rome earned for him the nickname of ,7 
('bromcler). About 1498 he built the church of San 
ftMcesco at Monte an^ the vestibule of the sacristy of Santo 
giinto. In coUa^ration with Guiligno da SMgallo Ite desianed 
toe grrat hall m the Palaaeo Vecchio. He wm a 5 ok 
and adherent of Savonarola. * « ciose iriend 

See also Maud Crattwell, Auloi»o PoUitiuth (1907). 

(CoregMW jt,allan), the liuae given to a species of 
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2 POLLARD^POLLINATION 


POLUBO, EDWARD AL1$BT <^818-1873), American 
journalist, was bom in Nelson county, Virginia, on the 37th of 
February 1838, He graduated at the univasity of Virginia in 
1849, studied law at the College of .William and Mary, and in 
Baltimore (ivhere he was admitted to thfe bai), and was engaged 
in newspaper work in California until 1855. In 1857-1861 he 
was clerk of the judiciary committee of the National House 
of Representatives. By 1859 he had become an outspoken 
Secessionist, and during the Civil Wat he was one of the principal 
editors of the Richmond Examiner, which supported the Con¬ 
federacy but was hostile to President Jefferson Davis. In 1864 
Pollard sailed for Endand,’ but the vessel on which he sailed 
was captured as a blockade runner, and he was confined in Fort 
Warren in Boston Harbour from the 39th of May until the i*th 
of August, when he was paroled. In December he was placed 
in close confinemowt at Ftrt Monroe order «f Secretary 1 
Stanton, 'but waf abon. again paroled by General B. F. Butler,' 
and in January proceeded to Richmond to be exchanged there 
for Albert D. Richardson (1833-1869), a well-known corre¬ 
spondent of the New York Tribune, who, however, had escaped 
before Pollard arrived. In 1867-1869 Mlard edited a weekly 
paper at Richmond, and he conducted the Political Pamphlet 
there during the presidential campaign of 1868. 

Hi.s publications include Black Diamonds Gathered in the Darkey 
Homes of the South (1850). in which he advocated a ruenmiBk of 
the slave trade; The Southern History of the War (3 vols. -.First 
Year of the War, with B. M. DeWitt, iBOa; Second Year of the War, 
1804; Third Year of the War, 18O4); Observations in the North: 
Eight Months in Prison and on Parole (i8Cj); The Lost Cause (1866); 
Lee and His Lieutenants (1867);Tie Lost Cause Begained (i858)] 
a aowthara view of pecoostructloo arging the Dccessity of white 
•Bpreatacy; The Ufe of Jefferson Dauis (1869), an arraignment of 
the Cgofederate president; and The Virgima Touri^ (1870). 

POLLEirriA (mod. PoUento), an ancient town of Liguria, 
Italy, to TO. to the north of Augusta Bagiennorum, on tiie left 
bank of the Tanarus (mod. Tanaro). Its position on the road 
from Augusta Taurinorum to the coast at Vada Sabatia, at the 
point of divergence of a road to Hasta (Asti), gave it military 
mmortance. Deeimns Brutus managed to occupy it an hour 
ben we Mark Antony in 43 B.c.; and it was here that Stilicho [ 
on the 39lh of March 403 fought the battle with Alatic 
which though undecided led the Goths to evacuate Italy. 
The place was famous for its brown wool, and for its pottery. 
Considerable remains of ancient bufldingSj an amphitheatre, a 
theatre and a temple stili exist. The so-called ten^e of Diana 
is more probably a tomb. 

See G. Franchl-Pont in Ani dell' aesademia di Tarnio (1803- 
rtoSj, p. 331 sqq. 

FOLLIRATIOB, in botany, the transference of the pollen from j 
the stamen tij the receptive surface, or stigma, of the pistil of a 
flower. The great variety in the form, colour and scent of 
flowers (see Fi.owiai) is intimately associated with pollmation 
which is effected by aid of wind, insects and other agencies. 
Pollen may be transferred to the stigma of the same flower— 
self-pollinationjor autogamy), or to the stigma of another flower 
on the same plant or another plant ef the same species—^oss- 
poUination (or dCtagamy). Effective pollination may also occur 
between flowers of different species, or occasionally, as in the 
case of several orchids, of different genera—this is known as 
hybridization. 

The method of pollination is to some extent governed by the 
distribution of the stamens and pistil. In the ease of unisexual 
ftowee, whether monoecious, that is, with staminate and pistillate 
flowers on one and the same plant, such as many of our native 
trees—oak, beech, hirch, alder, &c., or dioecious with staminate 
and pistillate flowers bn different plants, as in wtBows and pop¬ 
lars, cross pollination only is possible. In bisexual or herma¬ 
phrodite flowers, that h, those in which both stamens and piitil 
are pnemt, thongfa sdb-polliBattoa sni^t seem this‘afa«iaus 
oeone, this it bftn prevcMed or hindered by variems aanhge- 
menta which:'fatour crasB^xdiinatun. Thus, the Mthers aiid 
st^pnat tti|tay:ghteB flowvan often vtnom at different tkeee; 
this condition, which is known as dkhogamy and 'wai first 


pomted out by Sprengel, may be so well Aiarked that the stigma 
to cca^ to be receptive before the anthers <^n, or the anthers 
nave withered before the stigma becomes receptive. When cross- 
pollination only is possible, or the stages of maturity in the two 
organs are not so distinct, when self-pollination becomes possible 
later on. The flower is termed proterandrous or proterogynous 
according as anthers or stigmas mature first. aThe term 
homogamy is applied to the simultaneous maturity of stigma and 
others. Spontaneous self-pollination is rendered impossible 
m some homogamous flowers in consequence of the relative 
position of the anthers and stigma—this condition has been 
termed herkogamy. Flowers in which the relative position of 
the organs allows of spontaneous .self-pollination may be all 
alike as regard.s length of style and stamens {hmomorphy or 
homostyly) or differ m this respect {heteromorphy), the styles 



(From Snubunor'i Lthrinek der Mmlh, by pmnblion of (Sutav 
Flo. I.— Ixmg.«tyl«d, L, and shoit-styied, K, ftoweri of Primrsla 
tinenas. 

G, Level of Btigtaa; S, level of anthen t P, N, poUen gzaina and 
Btigmatie papUlojo of long-styled form; p,n, ditto of short-et^ed form. 


and stamens being of different lengths in different flowers 
{heterostyly) or the stamens on^ are of different lengths Hieter- 
anikery). Flowers which are closed at the time of maturity of 
anthers and stigmas are termed cleistogamous. 

_ Sdf-poBination is effected in very various ways. In the 
stolest case the anthers are close to the stigmas, covering these 
■with pdllen when they open; this occurs in a number of small 
annual plants, also in Narcissus, Crocus, &c. In snowdrop and 
otherpendulous flowers the anthers form a cone around the style 
and the pollen falls on to the uiideriying stigmas, or in erect 
flowers the pollen may fall on to the stigmas which lie directly 
beneath the opening anthers (e.g. Narthtcium). In veiy many 
cases the pollen is carried to the stigma 1^ elongation, curvature 
or some other movement of the fliament, the style or srigma, or 
, corolla cr scene other part of the flower, or by correlated move¬ 
ments of two or more pi^s. For iostance, in many flowers 
the filaments are at first directed (mtwards so that sell-^lina- 
tion is not possible, fant later incline towards the stigmas and 
pollinate them (ag. oumerous Sazifragaoeae, Grueifarae and 
others), or the style, which first projects beyond the anthers, 
shortens later on so that the anthns come into contact with the 
stigmas {t.g. species of Cactneeae), or the style bends so that the 
stigma is broi^ht irithin the range of the pollen («,g. species of 
Otnethtn,Epilobiim, most Malvaceae, &c.). In MirMis Jidapa 
and others the filaments and style finally become intertwined, 
so that pollen is brought in contact with the stigma. Self- 
pollmatioB frequently beomnes possible towards the end of the 
Life of a flower which during its earlier stages to been capable 
oo^f of cros»-pdlliBaticm. This b associated with the fart, so 
ably demonstrated by Darwin, that, at any rate in a 
lar^ intmber of oaaes.tTois-pollinaitiDn'yields better resa]ts,as 
neatnred the number of «eeds''praduced said the atrength «f 
fiw offspring, than seU-pi^inataoh; the latter is, ^ however, 
ptefeable to absence of poflination. Id nun^ cases pollen hoi 
no effect on the stigma ^ the same flower, the-plants imO'seif- 
sterile, in other caeeaexterto poUen ismcMieffcctiTa (pw-petMif) 
than ptflicn filan the same flower; but in a -vety itqiewunher'of 
cases ezperimeiit to efaowa that fhete it lk& oc nb difierenoc. 



between t*ie tlfe(Af o<>^ficteMei> pollen «n 4 thwr^om tfie same 
Hb^er. ' , ^ ■■ ■ ^ 

Gross'poffiaatioipjm^y o^, between two flowers qn the sam?? 
plant (gfitonog^) betwoea .flowers on distinct plants 
{xemtamyy Tlie foBneri wtk* is a somewhat lest faVoutable 
method than the httet; is- efflseted by air-ctntents, insect 
agenw, achial sontiecl twitw^ stigtMS and anthers in 
ne«hbouriiig flawws, where,, as in Hu laaHfy CatmoaUt, 
flowers are closely crowded, or by the fall of the pCUen from a 
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Ma^ plants produoey in< 

KvenftfcdJ ■efcbtdiainons ,fle 
e^' iwt ‘WiA', 
produce {rnitj in these the core— 
inconspicuous or absent and tiie pollen 
grows from the anther on to the 
|i stigma of the same flower. Species of 
i Viola (see 3), Oxalis acetoseUa 
I (wood sorrel) Jind Lamium amplexi- 
caule are cointnonly occurring in¬ 
stances. The oleistogamous flowers 
,are developed before or after the 
normal aim flowers at seasons less 
favourable ft* ctoss-polliriation. In 
some caira flowers, which open under 
normal circumstances, . remain dosed 
owing to ufjfevour^ble circumstances, 
and self-p^ination occurs as in a 
typical cldftogamous flower—these 
l»ye been tfstinguished as pseudo- 
deistogamous. Instances occur in 
water plants, where flowers are un¬ 
able to reach the surface (e.g. Alisnta 
tuUam, water buttercup, &c.) or 


to «rdiiiai)r..o|Mn flowets. 


|*Wltanently 


namaiK 



Fig. 3. -"-Clcistogamous 
flower of Vitia sylvaHca. 

1, flowed X 4. 

2, flower Jnore highly 
magnified aeid cut open, 
a, anther; s, pistil; 
tti lAylt; V, stignutic 
euriace. 


where flowers remain dosed in dull or cold weather. 

Systems of Clatsiflcatlon of flowtue aefeording to the agency bv 


Celpino, 

Suggests 


8 bort> 

MTted. 


(Flom Darwin's Diffmnt Ptnu liy pwnuHinn.> 

^G. 2i--Di^am of the flowers of the three fonns of Lythrum 
salumta m their natural position, with the petals' and calyx 
removed on the near elds, (x 6 times.) ' 

The dotted lines with the arrow show the directions in which 
poUen must be carried to each stigma to ensure full fertility. 

higher on to the Jtigmas of a lower flower. Anton Kemer has 
shown that ^wded inflorescences such as those of Compositae 
and UmbelUferae are especially adapted for geitopogamy. 
Xenogamy is of course the only pomible method in diclinous 
plants; ft is also the usual method in monocUnous plants, owing 
to the fact that stamens and carpels often mature at different 
times {dichogamy), the plants being proterandrous or protero- 
gynous. Evm in homogamous flowers CToss^pdlinadoh is in a 
large pfopoitian of eases the Effective method, at any rate at 
first, owing to the relative position of anther and stigma or the 
fact that the plant is aelf-gterils. 

The subject of wm> inveitigated by Darwin (see 

h ui honm ol ^ftw^r^nffdater by Hildebrand. In theewt of a 
dlporphic flower, suiflr as PHmiOt, fbur modes of poWjnBti ot i 
are^ssible tWo Attingoished'by W-Iegitima^betwS 
antes and stigom <m. coireqion^ levels, and two KwsOlod 
illtghimate umons,.. between nntheri' and stinnw a« tfiffermc 
5^ * tHmorphic flower sudi ns LyArum 
s^foWa there' ire sbt poteiiMe legMitaSte unions and tSe 
ill<?iitimate (sw fig. a). Experiment showed that legi fnS tf 
unions yield a larger i^»nni% of eeod.tei i%itiinat«, 
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which MQipation is efiecthd have been 
S’ ■Workera on the sopjoct. anuTO euggests 

^pmo°'S.TMaier. “ ^ P«>PO«™ by 

A. Water-poUinated plants, HydrophiUse. A smaU group which la 

•subdivided thus :— = 

a. Pollinated under the mater, e,g. Nairn where the poUen grains 
are rather heavier than water, and sinking down are caught 
. n stigmas of the extrem^ ijmifl* female flowers. 

0. Polhnatton on the surfaee, a more neouent occurrence than 
(o). In these the pollen floats on the and reaches 

fte stigmas of tte female flowen as la Cal^riche, Ruppia, 
2^a, la VMtneria (fig. 4) tki male flowera 

l^me detached and float on the surface o( the water- 
the antters are thus brought in contact with the stigmas’ 
of the female flowers. * 

B. Wind-poUinated plante, Anemophilat.-^ln these the poUen 

grmns are t^th and light ao as to be easily blown ^ut. 
Md are produced in great quantity; the stigmas are brush- 
hke or feattery, and uiuaUy long and protrucUng so as readily 
to catch the poUen. As no means of attraction are required 
tte flowera are Inconspicnoua and without scent or nectar 
The male mfloreacence u often a pendulous catkin, as in hasel 
and niMy native EngUd, trees (fig. 5); or the anthers are 
looseljr fixed on long t£read-like filamenn as in grasses (fig. 6). 



PhF. 

A, flamfle flosrer;'», st.„_ 

B| taude flowers'; t beiMre; a, after ~r-*tafflm irf'tbs rrltilri* A 
I bis floated' 'Shn^slde' a fesMii agd one «f its 

IsHtnOn; W&iA have Opeied ‘ fo set'free the woUen,'is-in contact 
Mthw-Stigma. 'e, Sjrther. " ■ " 

C. Aaimalpollinatii d>iemte, J£eidhiOpkifae, ire subdivided acconUng 
to l^e<iiind' pi animal by. agency « .which pollination .5 
aOeotedii thus;— 

*«. BaUpalliamud, 

.'Java, and'•'I 
Mtsis. 


CMiroptaratMae/r-A freycMNip, native of 
qfiiBaidMM'a inr Tkiiddadraee visited by 


asittolt Ikaiailer ikiMni 



POLLINATION 


i. Bird-pelUnaUd, OrHi<Ao)»A(ia*.‘~Hamining<birda and honey- 
suckm are agenta of jpolKnItinn in certain tropical plants; 
they visit the RenenkW large and brightly-colonred Bowen 


isit the general^ large and brightly-a 
for the honev which is secreted i: 
ty or for the msects which have beei 


honey (fig. 7). 


id in considerable 
been attracted by 



Fig. 6.—Grass Flower show 
iG. j. — Catkin of Male ing pendulous anthers and pro- 
Flowers of HaxeL truding hairy stigmas. 

Snail or slug-poltinated Aoaiera, Malaeophilae .—^In small 
flowers which are crowded at the same level or in flat 
flowers in which the stigmas and anthers project but little, 
dugs or snails creeping over their surface may transfer to 
the stigma the pollen which clings to the slimy foot. Such 
a trandcr has been described m various Atoids. Rohdea 
jjponica (Liliaceae), and other plants. 



(From A drawing In tha Bounlcal Gallar>' at tha Brlliah Museum.) 

Fig. 7.—Flower of Datura sanguinea visited by humming-bird 
Docimatitt mtifmu. (About i nat. size.) 

d. Inuct-pollinaled, Entomophilat, a very 
large class characterised by sticky 
pollen grains, the surface of whi(;h bears 
qiines, wartsor other projections (fig. 8) 
which facilitate adhesion to tome part 
of the insect's body, and a relativ^ 
small stigma with a sticky surface. 
Fig. 8.—'1 , anther; a. The flowers have an attractive floral 

S " m grain of Hoiiyhock envelope, are scented and often contain 
hata tott») enlarged. honey or a large amount of pollen: 
pollen grain bears by these means the Insect is enticed 

nunwratas sf^es; the to visit it: The form, ookKir and 

dark spots indicate tiaa seslit of the flower vary widely, 
places u the outer wall. according to ittw class of insect whose 


aid is sought, and there a» alao pjamerous devices for pro¬ 
tecting tho pollen and nectar Rom rain and dew or 
from the Visits of those insects which would not serve 
the purpose of poUen-tnmsfereoce (unbidden guests).' The 
following subdinsions have been saggested. 

A. PtUtn FletNri.—These ofler only psUen to their visitors, 

as species of anemone, pop^, rose, tulip, Ac. They 
are simffle in structure and regular in form, and the 
generally abundant pollen is usually freely ek^ed, 

B. SttUtr Flowers.—Tbeae contain nectar and indudr'the 

flawing groups 

1. Flowers wtih exposed nectar, readily visible and accessible 
to all visitors. These are very simple, open and gener- 
idly regular flowers, white, ^eenlsh-yellow or yellow 
in colour and are chiefly suited by insects with a 
stort proboscis, such as short-tonguod wasps and flies, 
also Metles and more rarely Mes. Examples are 
Umbelliforae as a family, saxifrages, holly, Acer, 
Rhamnui, Euonymut, Eupnorbia, Ac. 
a. Flowers with nectar tartly concealed and visible only in 
bright sunshine. The generally regular flowers arc 
completely open only in bright sns^ne, closing up 
into cups at other times. Such are most Cruciferae, 
buttercups, king-cup [Caltha), PotenHUa. V^ite and 
yellow colours predominate and insects with a pro- 
Doscis of medium length are the common pollinating 
agents, such as short-tongued bees. 

3. FIcwert with nectar conceded by pouches, hairs, Ac. 
Regular flowers predominate, e.g. Geranium, Cardamine 
praleneii, mallows, Rubus, Oxaus, Epilobiutu, Ac., but 
many species show more or less well-mark^ median 
symmetry (zygomoiphism) as Euphrasia, Orchis, thyme, 
Ac., and red, blue and violet are the usual colours, 
long-tongued insects such as the honey-bee are the 
most frequent visitors. 

Social powers, whose nectar is concealed as in (3), but 
the flowers are grouped in heads which render them 
strikingly conspicuous, and several flowers can be simul¬ 
taneously pollinated. Such are Comwsitao as a class, 
also Scabiosa, Armeria (sca-pink) ana others. 

5. Hymenoplerid flowers, which fall into the following groups : 
Bee-flowers proper, humble-bee flowers requiring a 
longer proboscis to reach the nectar, wasp-flowers such 
as fig-wort {Scrophularia nodosa) and ichneumon 
flowers such as tway-blade {Listera ovata ).. 


ally symmetrical forms are most frequent with red, 
blue or violet colours. Such are Papilionaceous 
flowers, Violaceae, many Labiatae, Scrophulariaccac 
and others. Many arc highly specialized so that 
pollination can be effected by a few species only. 
Examples of more special metdianisms are illustrated 
by Salvia (fig. 9^ The long connective of the single 
stamen is hinged to the short filament and has a shorter 
arm ending in a blunt process and a longer arm bearing 
a half-anther. A large bee in probing for honey comc.s 
in contact with the end of the short arm of the lever 
and causes the longer arm to descend and the pollen 
is deposited on the hack of the insect (fig. g, i). In a 
later stage (fig. 9, z) the style elongates and the forked 
stigma occupies the same position as the anther in 
fig- 9, "• 



(From 5truburger'» Lthrtwh dar BotaOik, by pwnalliion of Giutar Fuebor. 

Fig. 9.— PoUinatioa of Sdlvia pratentis. 
t. Flower visited by a bumUe- 4, The stsininal apparatus at 
beo. showing the projection of lem, with connective enclosed 
the curved connective bearing, wdthin the upper lip. 
the anther from- the helmet- 3, The same, when distu^Jied 
shaped upper lip and the depo- by the'entrance of the proboKis 
sition of the pollen on the ’ of the bee in the direction of the 
of ^ bamUe-bee. .arrow;/, fllarnent; «,connective; 


VA MW v<aaa*«aav'aorvo , ^ .se^vvo | / > aasaaamsi a se y wwaaAwyiav a | 

3, Older flower, with connective r, the obstructing half of the 
drawn back, and elongated style, anther, 

' f ' - --^-,—,— 

t See' A. Writer, Pkmtt and VniiUen Guests. 
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In Brooii^. thare i» 4 b wcflMive'madumiim; 
preaiun of w inieet visitor on the keel of the corolU 
causes a sudden release of the stamens and the scatter 
ing of a cloud of pollen over its body. 

LrpidapUrid flowtrt, visited chiefly by lepidopten, 
wUch are able to reach the nectar concealed in deep, 

. narrow tubes or spurs by means 
of their long slenderjnoboacis. 
Such are; (a) Butterfly-flowers, 
usually rM in colour, as 
DUmtkta cartlmtianoniM\ ft) 
Moth-flowers, white or whitisi^ 
as honeysuckle {Lonictra ptri- 
elymenum). 

7. fly flowers, chiefly visited by 
Omtera, and including very 
(Unerent types 

a, Nauseous Sowers, dull and 
yellowish and ^rk purple in 
colour and often spotted, with 
a smell attractive to carrion 
flies and dung flics, s.g. species 
of Saxifraga. 

b. Pitfall flowers such as Aiarim, 
Aristohphia and Arum macu- 
latum, when the iiwect is 
caught and detained until 
pollination is effected (fig. 



Fig. 10. —^Spadix of Arum 
macuiatum from which the 
greater part of the spathe ba.s 
boon out away. 

p, Pistillate, s. staminate 
flowers; h, .-iterile flowers form¬ 
ing a circlet of stiff hairs closing 
the mouth of the chamber 
formed by the lower part of 
the spathe. 


10). 

Pinch-trap flowers, as in the 
family Asclepiadaceae, where 
the ^oboecis, claw or bristle 
of the insect is caught in the 
clip to which the pairs of 
pollinia are attached. Bees, 
wasps and larger insects serve 
as pollinating agents. 



iOUS 

a plentilnl 


Flo. ii.^—Grass of Parnassus {Purmusia palustris). Hall nat site. 
I, One of the scales which form the coronet fn the flower, enlarged. 


4 . Deceptive flowers such as Prigimiia, vdiMre the 
coronet of gUstenihg yeuow bsills sag 
supply of nectar drops (fig. it). 

0. Hovetfly Towers, small flowers st^ch are beautifully coloured 
with radUting streaks pointing to a sharply-defined 
centre in whi^ is the nectar, as in Vrromtu cluuiuudrys 
. (fiT »*)• 

LnsaaTuiut.—Joseph Gottlieb I^euter^ (d. 1806) was the first 
to study the poUination of flowers and to dmw attsntion to tlu 
necesBty of insect visits in many cases; he 
gave a clear account of cioss-poUination 
by insect aid. He was followed by Christian 
Konrad Sprengal, whose work Das rrMsskU 
Gaieimsiiss dsr Natur im Bern wad m dtr ■ 

BsfruMtmg dtr Blumtu (Berlin, 1793) 
contains a deaeration of floral adaptattoiuT 
to insect vhats in nesrly 300 spedes of 
plants. Sprengal came very near to 
appreciating the meaning of oross-poUlna- 
t^ in the life of plants when he states 
that ” it seems thgf Nature is unwilling 
that any flower should be fertilised by its 
own pollen.” In 1799 an Engfliriiman, (PranVIau’i Ttxt M t/ 
Thomas Andrew K^ht, after experiments Matjr, by penuMioa) 
on the cross-fertilisation of cultivated ~ 
plants, formulated the conclusion that no 
plant fertilises Itself through many genera¬ 
tions. Sprengcl’s work, which had 
almoet forgotten, was taken up again by 
Charles Daurwin, who concluded that no 
organic being can fertilize itself through' 



Via. 


fa. — Flower of 
Veronica. 

,_ *, Calyx. 

H, Kj u, The three lobes 
of the lower lip of 
the rotate corolla. 

_ , , 0, The upper lip. 

an unhmited number of generations; but , , The two stamens, 
a cross with other individuals is occasion- The stigma, 
ally—perhaps at very long intervals—india- ’ 
pensable. Darwin’s wor^ on dimorphic flowers and the fertiliza¬ 
tion of orchids gave powerful support to this statement. The 
study of the fertilisation, or as it is now generally called " pollina¬ 
tion,^’ of flowers, was continued by Darwm and taken np by other 
workers, notably Friedrich Hildebrand, Federico Delpino and the 
brothers Frits and Hermann Muller. Hermann Mailer's work on 
The ftriiHtaiion of flowers by Insects and their Reciprocal Adapta¬ 
tions (1873), followed by subsequent worki on the same lines, brought 
together a great number of observations on floral mechanisms and 
their relation to insect-visits. MfiUer also suggested a modification 
of the Knight-Darwin Jaw, which had left unexplained the numer¬ 
ous instances of continued successful self-pollination, and restated 
it on these terms ; ” Whenever offspring resulting from crossing 
comes into serious conflict with offspring resulting from seli- 
fertilization, the former is victorious. Only where there is no 
such stcngglc for existence does self-fertilization often prove satis¬ 
factory for many generations." An increasing number of workers 
in this field of plant biology in England, on the Continent and in 
America has produced a great mass of observations, which have 
recently tssen brought together in Dr Paul Knuth's classic work, 
Handbook of flowor Pollination, an English translation of which 
has been published (1908) by the Clarendon Press. 

VOliLIO, GAIUS ASmiUB (76 s.c.-a.s. 5; according to some, 
75 B.C.-A.D. 4), Roman orator, poet and historian. In j;4 he 
impeached unsuccessfully C. Porcius Cato, who in his tribunate 
(56) had acted as the tool of the triumvirs. In the civil war 
between Caesar and Pompey Pollio sided with Caesar, was 
present at the battle of Pharsalus (48), and commanded against 
Mxtus Pompeius in Spain, where be was at the time of Caesar’s 
assassination. He subsequently threw in his lot with M. 
Antonius. In the division of the provinces, Gaul fell to Antony, 
who entrusted Pollio with the administration of Gallia Trons- 
padana. In superintending the distribution of the Mantuan 
territory amongst the veterans, he used his influence to save 
from confiscation the property of the poet Virgil. In 40 he 
helped to arrange the ^ace of Brundisium by which Octavian 
(Augustus) and Antonius were for a time reconciled. In the 
same year. Pollio entered upon his consulship^ which had been 
promised him in 43. It was at this time that Vit^il addressed 
the famous fourth edogue to him. Next year Folho conducted 
a successful campaign against the Parthini, an Illyrian people 
who adhered to Brutus, and celebrated a triumph on the ssth 
of CXrtober. The eig;hth eclogue of Viral was addressed to 
PolHo while engaged in this campaign. From the spoils of the 
war he construct^ the first publm library at Rome, in the 
Atrium Libertatis, also erected by him (Pliny, Nat. hist, xxxv. 
which he adorned with statues of the ihost celebrated 
> Vorlduftse Naehrichf von einigen das GoseUecht dtr Pflanstn 
bttreffenden Vtrsuehen und Beoiachtungsn, 3, 4, 6 (Leipzig, 1761). 
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aqtbon, both (h’Mk and Romany Thtnoeforward he wMidtewi 
from active life and devoted to Kt^ture. He seems to 
Mvetmaintained to a certiuh degi;ee m attitude of independence,! 
if not.of opposition, towards Au^tus. He died in his villa atj 
Tuscuhim, regretted and. esteem^ by all. 

PolHo wa.s a distingaished orator; hia speeches showed ingenuity 
and care, but ante marred by an afiected arghaiam (OnintlUan, 
Intt. X. I, It*; Scaeoa, Ep. loo). He wrote tragedies alsQ, which 
Virgil {Ed. vUi. lol declared to be worthy at Sophocler, and a prose 
history of the civil wars of hit time from the dint triumvirate (6o)' 
down to the death of Cicero ^45) or later. This history, in ^ 
compoiitkm of which PoUio raceiviM aieistaneeiirom tbegrammariao ' 
Atetuf ftaetextatus, was used as an authority /by Plutasieh and: 
Applan (l^race, Oder, il. 1; Taoltus, Anaafs, iv. 3st. fU a liteeaiy 
cnM PMlio was very aevere. He oensnred Sidiast ffiaatonius, 
Gram, to) and Cicero (Quintilian, Inst. xii. i, sa) and professed 
to detect in Livy’s style certain provincialitms of hM native Padua 
(Quintilian i. 5, 56, viii. 1, 3); he attacked the Cem«UMdsnar of 
Iiilhis Caesar, accusing thur author of oardfssSwss aiid creduhty, 
if not of deliberate falsifioatioa (Suet Car<ar„y6). PoUio .was/the 
first Roman author who recited hia writhigs to an audlsnaa of hia 
friends, a pnotiae .which afterwards became common at jRome. 
The theory that Pollio was the author of the BtUum t4ricmum, 
one of the supplemeats to Caesar's CommttUarii, has met with Uttie 
support. Alibis writings ore lost except a few fmginents of his 
.speeches (H. Meyer, Oral. row. frag,, 1842), and three letters 
aiddreeeed to Cicezo i^d. Fom. x. 31-33). 

See Plutarch, Caesar, Pampay, Veil. Pat. ii. 36, (ij, 73, 76; 
Florua iv. la, it: Di0‘ Caeehis xlv. 10, xlvlii. 13; Appion, JMU. 
civ. ; V. Oardthaueen, /iugtutnt uni earn* Zeit (1891). >■; P. Groofae, in 
Pauly-Wissowa'siirairnryofopiidM (1896), il. pt.x; TenffebSchwabon, 
Hist, of SomtM Eiteratun (Eng. trans;], f set; M. Schanz, Getokiahte 
ier rSmischen Litteratur, pt. 2, p. ao (and ed., 1899); Cioeto, Eettars, 
ed. Tyrrell and Purser, vi. tntrod. p. 80, 

MUKITK, KARL LQI3W1Q, FRiCimCRR VON (1692-1775),! 
German adventurer and writer, was born at Issum on the S5th 
of February i^. Hin father, Wilhelm Ludwig von Phllnitz 
(d. 1693), wM in the military service of the elector of Hrajiden- 
Durg, and much of his.f^n’s youth was passed at the electoral 
court in Berlin. He was a man of restless and adventurous 
disposition, unscrupulous even for the age in which he lived, 
visited many of the European courts, and served as a soldier in 
Austria, Italy and Spain. Returning to .Berlin in 17^5 he 
obtained a position in the household of King Frederick Williw I. 
and afterwards in that of Frederick the Great, with whom he 
appears to have been a great favourite; and he died in Berlin on 
the a3rd of June ,1775. 

P6Unltz*s Mimoins (Lifige, 1734), which were tranilUted into 
Csrmao (Fiaukfort, 1733), give interesting glimpms of his lifia and 
the people whom he met, hut they ore very untrustworthy. He 
also wrote Nouveau* nUmaires (Amateedam, 1737); £tat abrigi ie 
lacour il Sa*e sous >e tigne d'AngUtte ill. (Ffwiidort. 1734; Qer. 
trans., Breslau, 1736); and Mimoires pour servir i rhisToire des 

f uatres ierniers somerains ie I* maison it Braniebourg, pubBsh^ 
y F. L. Bnian (Berlin, 1791; Got. ’trans., Berlin, 1791). Per¬ 
haps. his must popular works are Xa Sa*e gatanie (Ameterdani.' 
1734), an aocaiftit of the private life of Augustus the Strong, elwtor 
of Saxony and king of Poland; and Hiftoire stotHt ie la duchesse 
i’Houevre, ipouse ie Georges I. (London, 1732). There is an 
EogUeh translatioB ef fhe Mimoiree (Loadon, 1738-1739). See. 
P. von PdUnita, Stammtafiilin ier Familie von Pillntu (Beilia, 
1894},; and J. G. XSnytmii.Gesciiikk ier prtussiseken PolUik,ot iv. 
(Lcipaig, 1870). i 

poluicb; the .name of an English family which has ! 
tributed many important .members to the.legal and other|pr&- 
sions- Ilavid Pollock, who was the son of a Scotsman and huik 
up a,prosperous business in London as a saddler, had threeslistin- 
guished sons: Sh David Pollock (1780-1847), .chief mstice .of 
.Bombay; Sir Janal*an Frederick Pollock, Bart. ,(r783-t87o),: 
chief baron of tfee eifchequer; .and Sir Gwrge Pollock, Part., 
<i78S-i 872), field marshal. Of these the more famous we 
the two last. PWd Warshal Sir .George Pollock, who rendered i 
valuable militwy'service in In<Sa, and especially in Afkhwistan' 
in ended h» days as constable of tfie Jowetot limdon,' 

and was burisd.ia Westminster Abbey; his baronetcy, weated in ■ 
.187a, d^dshded to ,his ;Son Ptfideriw .(d. 1874), who aswmed 1 
the.naipe of Mont|«u.pollock. and so to his hw. Chief Baron; 
Sir T. Frederick PpUodc, who .had^heen senior wrangler at Cam- ‘ 
brij^e, and .heqame in- was raised to the bench in 1 
1^44, and .created a bacqost .ln He was twice .man^ ; 


and^bad e^^t«bm<aadtendai^hten, hi ntHaerous descendants 
being prominent in many fields. . The tfiiief baron’s eldest son, 
Sir William FrederiiJk PolJock,and Bart-,,Ci.8rS-t8S8), became a 
master of the Supreme Court(t84d)aod queepls remembrancer 
(1874); his eldest bob, Sir Fredmek Pollock, 3rd Bart. (b. 1845), 
being the well-lmown jurist and legal historian, fellow of Trinity 
College, Clambridge, and Corpus professor ojf jurisprudence at 
Oxford (i88ij-i903), and the second son, Waker Herries Pdllock 
ib. 1850), bMOga welldcnown author and editor.of the Saturdav 
from 1883 to 1894. The chief baron’s third son, George 
Frederick RiHock (b. tflsi), became a master of the Supreme 
Court in 185^, and succeeded his brother ga queen’s (king’s) 
remembrancer in 1886; among his sons -were Ik W. Rivers 
Pollock (1839-1909), Emeet Murray Pollock, K.C. (b. 1861), 
and the Rt. Rev. Bertram Pollock (b. 1863), bidiop of Norwich, 
wid previously head master of Wellington College from 1893 till 
1910. The chief baton’s fourth son. Sir Charles Edward Pollock 
(18*3-1897), had a successful career at the bar and in 1873 
became a judge, being the last, survivor of-.the old barons of the 
excheemer; he was thrice married and had issue by each wife. 

PQl^K, BOREBT (1798-18*7), Scottish poet, son of a small 
farmer, was bom at North Moorhouse, Renfrewshire, on the 19th 
of October 1796. He was trained as a cabinet-maker and after¬ 
wards worked on his father’s farm, but,:having prepared himself 
for the university, be took his degree at Glasgow, and studied for 
the ministry of the United Secession Church. He .published 
Tales of the Cevenanlers while he was a divinity student, and 
planned and completed a strongly (alvinistic poem on the .spiri¬ 
tual life and destiny of man. This was the Course of Time (16*7), 
which passed through many editions and became a favourite 
in serious households in Scotland. It was written in blank 
verse, in ten books, in the poetic diction of the i8th century, but 
with abundance of enthusiasm, impassioned elevation of feeling 
and copious force of words and images. The poem at once 
became popular, but within six months of its publication, on the 
i8th of September 1827, its author died of consumption. 

POLLOKSHAWS, a police burgh and burgh of barony of 
Renfrewshire, Scotland, on the White Cart, now virtually a 
suburb of Glasgow, with which it is connected by electric 
tramway and the Glasgow & South-Western and Caledonian 
railways. Pop. (1901), 11,183. It is named from the shows 
or woods (and is locally styled “ the Shaws ”) and the lands of 
Pollok, which have been held by the Maxwells since the 13th 
century. The family is now called Stirling-Maxwell, the estate 
and baronetcy having devolved in 1865 upon Sir William 
Stirling of Keir, who then assumed the surname of Maxwell. 
Pollok House adjoins the town on the west. The staple indus¬ 
tries are cotton-spinning and weaving, silk-weaving, dyeing, 
bleaching, calico-printing and the manufacture of chenille and 
tapestry, besides paper mills, potteries and large engineering 
works. Pollokshaws was created a burgh of barony in 1813, 
and is governed by a council and provost. About a m. south¬ 
west is the thriving town of 'niornliebank (pop. *452), which 
owes its existence to the cotton-works established towards the 
end of the i8th century. 

POLL-TAX, a tax levied on the individual, and not on 
property or on articles of merchandise, so-called from the old 
English poll, a bead. Raised thus per (apita, it is sometimes 
called a capitation tax. The most famous poll-tax in English 
history is the one levied in 1380, which led to the revolt of the 
peasants under Wat Tyler in 1381, but the first instance of the 
kind was in 1377, when ata* of a groat allead was voted by both 
clergy and laity. In 1379 the tax was again levied, but on a 
graduated scale. Tq}in of Gaunt, duke ef Ijincaster, paid ten 
niMks, and the sfcut descended from him to the peasants, who 
paid one groat oath, every {isson over sixteen years of age being 
liable. In 1380 the tox was idso graduated, but less steefily. 
For some years after theirising of 1381 money was only raised 
in this way from aliens,, faujt in 1513 a general poll tax was 
imposed. This, however, only produced a&mt £50,000, instead 
«{ .£e6o^OQo as. was expected, tut .a poll-tax ^levied in xd4i 
Ksdited. in a revfpue of abend: £400,6010, During., reign of 
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Oiariec IL oieiuf^ m dbtaincd in'lbii my-ok Mrand oeoasiMi^ 
iddMugh in 16^1677 eqweinUy there goad ded «f 

mentment a^ninrt the tax. Fbr wmo yean after 1688 pofi^ 
taxe* reere « tavnurite mems of raising money for the 
pfosecution of the war with Siaaoe. SometnneB a single 
payment was asked for the year; at «ther times quarterly 
payments wore required. The poll'tax of 1697 inchided a 
weekly tax of «ne aeimy from alt persons not' receiving alms. 
In 1^8 a quarterly poll-tax produced £391 ,ISodiicg 
was requmd from die poor, and those who were liable may be 
divided toughfy into three desses. Pereoas worth lem than^joe 
paid one shiUi^; those worth £300, mdudang the gentry and 
the prafessional classes, paid twenty shillings; -while tmdeemea 
and shopkeepers paid ben shillings. Non-jnrers were chazsed 
double these rates. Idie previous {Mll^tu^ the tax of X696 
did not produce as much as was antkipated, sind it was the Is^ ^ 
of its kind in England. j 

Many of the states of the United States «f America laise - 
money by levying 'poU-taxes, or, as they are vuudly called, 
capitation taxes, the payment of this tax being a neoMSory 
preliminary to the exercise of the sufiroge. 

See S. Dowell, ftiOtry «/ TtutaHm owd Taxtt in EngUni f iSS^, 
vol. iii.; and W. Stubbs, Ccnslitutional Biitary ((BgO), 'vnl. ii. 

PQUiDX, JULIUS, of Noucratis in Egypt, Gredc grammarian 
and sophist of the end century A.D. He taught at Athens, 
where, according to Philostratus ( Vit. Soph.), he was appointed 
to the ptofesBorihip of rhetoric by the emperor Conunodos on 
account of his melodiouB voice. Suidsis gives a list of his 
rhetorical works, none of which has survived. Fhdostratus 
recognizes his natural abilities, but speaks of bis rhetoric in -very 
modwate terms. Pollux is probably the person attacked by 
Lucian in the Letifduutes and Teacher of Rhetoricians. In the 
Teacher of Rltetoricians Lucian satirizes a worthless and ignorant 
person who gains a reputation as an orator by sheer effrontery; the 
Lexiphanea, a satire upon the use of obscure and obsolete words, 
may conceivably have been directed against Pollux as the author 
ol the Onomasticon. This work, which we still possess, is a 
Greek dictionary in ten books, each dedicated to Commodus, 
and arranged not alphabetically but according to subject-matter. 
Though mainly a dictionary of synonyms and phrases, chiefly 
inten^d to furnish the reader with the Attic names (or indi¬ 
vidual things, it supplies much rare and valuable information on 
many points of classical antiquity. It also contains numerous 
fragments of writers now lost. The chief authorities used were 
the lexicological works of Didymus, Tryphon, and Pairq^ilus; 
in the second book the extant treatise of Rufus of Ephesus 
On the Names of tite Parts of the Human Body was specially 
consulted. 

The chief editions of the OnomasHcon are those of W. Dmdotf 
(162^), with tlio notes of previous cununentatoni, 1 , Bckkcr fi&46), 
contuning the Greek text only, and Bethe (iguo). There are mono¬ 
graphs on special portions of the vocabulary; by E. Rohde (on 
me thoatcicu terms, 1870), and F. von Stojentin (on constitutional 
antiquities, 1875). 

POLLUX, or PoLLirctra, a rare mineral, consisting of hydrous 
caesium and aluminium silicate, HjCs,,Al^(KOj)5.' Caesium 
oxide (Csp) is present to the extent of 30-36 %, the 
amount varying somewhat owing to partial replacement by 
other alkalis, chiefly sodium. The mineral ciystallizes in the 
cubic system. It is colourless and transparent, and has a 
Vitreous histre. There is no distinct cleavage and the fracture 
is conchoidal. The hardness is 64 and the specific gratdty a-qo. 
It occurs sparmgly, together with the mineral “ castor ’’ (see 
Petalpte), in cavities in the granite of the island of Elba, and 
with beryl in pegmatite veins at Rumford and Hebron in Maine. 

POLO,-OAWAR OIL (? 1530-1591}, Spanish novelist and 
poet, was bom at Valencia about 1530. He is often confused 
with Gil Pdo, professor of Greek at Valencia University between | 
1566 and 1573; but this professor was not named Gaspar. He ^ 
is also confused with his own son, Gaspar Gil Polo, the author | 
of Dt nrigine et progressu juris romemi (1615) and other i 
legal treatises, who plMded before the Cortes as late as 'i6a6.! 
A notary by profession, R)lo wttf attached to the treasury | 


oomnussbnwhkh'vaited Voieaciaiiit 1571, became coadjutor-la 
the chief accountant in 1573,* went bn a miaiioa to 

Barcekma ai 1580, and dra tkers in 1591. Timbneda, in the 
Sarat de iismr<{is6.t), altedes I10 him as a poet of repute; :b«t of 
his miscellaneous venesonty temoDiwentiona^euii^tieiontieti 
and a song juzvi-ve. Pobfindi aplaoe in the history at thesWel 
as the-author of La Diana mamomia, a continuaticut-ol Monte- 
mayor's Owtsa, and pediaps the mosit saocesaful oeatimation 
ever written by another mu^ Cervantes, pniwiing os the 
writer’saame, recommended that “ the Didttasnatnarc^AaM 
be guarded as carefully as though, it wen by Apollo himaeff 
the hyperbole is not wtoUy, nor even mainly, hronkaL 


The book is one of the most agreeable of Spanish pssfanU; 
taterestiag in iacident, vnStten la- fluent prose, aad ceflirfUsbcU 
with awlDOioiis pOenw, it was cvtstontly repriated, was imitated 
^ Cervantes iq the Canto ie Caiiofe, .and -was translated into 
^ll^iish, French, German and Latin. The English version of 
Bartholomew Young, pubUidsed in 1598 but c u rre n t in mann- 
script fifteen years ^her, is said to have suggestsd the Fellsmeaa 
apimde in the Tvo Gentlemen oj Verona; me Latin version of 
Caspar Barth, entitled Erotadidascfdus .(Hspoyer, 1633), is a per- 
formance of uncommon merit as w^ as a bibUpgraphicu curiosity. 


POLO, HAROO (r. 1354-13S4), the Vsnstiaa, greatest of 
medieval travellers. Venetian genealogies and tr^hions Of 
uncertain value trace the Polo family to Sebenico in Dalmatia, 
and before the end of the irth century one Domenico Polo is 
found in the great council of the republic 1(1094). But the 
ascertained lineof the traveller begins^only wito his gcandfother. 
Andrea Polo of S. Felice was the father of three sens, Marco, 
Nicolo and Maffeo, of whom the second was the fother of the 
subject of this article. They were presumably “ noble,” t.a 
belonging to the families -who had seats in the great council, 
and were airolled in the Libro d’ Oro; for we know that Marco 
the traveller is officially so styled (nobitis vir). The three 
brothers were engaged in commerce; ^e elder Marco, resident 
apparently in Ccmstantinople and in w Crimea (e.specially at 
Sudok), suggests, by his celebrated will, a long business 
partnership with Nic^ smd Maffeo. 

About 1360,and even perhaps as early as 1150, wefind Nkolo 
and Maffeo at Constantinople. Nicolo was married and had left 
his -wife there. The two brothers went on a speculation to the 
Crimea, whence a succession of chances and openings carried 
them to the court of Barka Khan at Sarai, further north up to 
Bolghar (Kazan), and eventually across the steppes to Bokhara. 
Here they fell in with certain envoys who hud teen on a mission 
from the great Khan Kublai to his brother Hulagu ki Persia, 
and by th^ were persuaded to make the journey to Cathay in 
their company. Under the hesuling Cbixa the circumstances 
are noticed which in the last half of the 13th century and fint 
half of the 14th threw Asia open to Westom tra-vellersto a degree 
unknown before and since—until the 19th centuiy. Thus began 
the medkval period of intercourse between Chm aad catholic 
Europe. Kublai, when the Polos reached his court, was either 
sit Oimbaluc(iirk^ai2£A,the Khan’s city), Le. Peking,which he 
had just rebuilt, or at his summer seat at Shangtu in the country 
north of the Great Wall. It was the first time that the khan, a 
man full of energy and intelligence, had fallen in with European 
gentlemen. He was delighted v^ the Venetian brothers, 
ustened eagerly to all they had to tell of the Latin world, and 
decided to send them back as his envoys to the pope, -with letters 
requesting the despatch of a large body of educated men to 
instruct his people in Christianity and the literal arts. With 
Kublai, as with his predecessors, religion was chiefly a political 
engine. Kublai, the first of his houM to rise above the e.ssentisd 
barbarism of the Mongols, had pvhaps discerned that the 
Christian Church could .afford the aid he desired in taming his 
countrymen. It was only when Rome bad failed to meet his 
advances that he fell back upon Buddhism trs his chief dvilizing 
iRstrumeRt. 

The brothers arrived at Acre in April 1369. They learned 
Jhat Clement IV. had died the year before, and iijp new pope-hod 
yet been chosen. So they took counsel with an eminent church¬ 
man, 'Pedaldo, arCbdta^ of Li6ge and papal legate for the 
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whole realm of £gypt, end, being advised by him to wait 
patiendy, went home to Venice, Where they found that Nioolo’s 
wife was dead, buthadleft a8onMarco,nowfifteen. Thepapal in¬ 
terregnum was the longest that had been known, at least since the 
dark ages. After the Polos had spent two years at home there was 
stfll no pope, and the brothers resolved on starting again for the 
East, taking young Marco with them. At Acre they again saw 
Tedaldo, and were furnished by him with letters to authenticate 
the causes that had hindered their mission. They had not yet left 
Lajazao, Layas, or Ayas on the Cilician coast (then one of the 
chief points for the arrival and departure of the land trade of 
Asia), when they heard that Tediddo had been elected pope. 
They hastened back to Acre, and at last were able to execute 
Kublai’s mission, and to obtain a papal reply. But, instead of 
the hundred teachers a.sked for by the Great Khan, the new pope 
(styled Gregory X.) could supply but two Dominicans; aiid these 
lost heart and turned back, when they had barely taken the first 
step of their journey, ' 

The second start from Acre must have taken place about 
November nyi; and from a consideration of the indications 
and succession of chapters in Polo’.s book, it would seem that the 
party proceeded from Lajazzo to Sivas and Tabriz, and thence 
by Yezd and Kirman down to Hormuz (Hurmuz) at the mouth 
of the Persian Gulf, with the purpose of going on to China by sea; 
but that, abandoning their naval plans (perhaps from fear of the 
flimsy vessels employed on this navigation from the Gulf east¬ 
wards), they returned northward through Persia. Traversing 
Kirman and Khorasan they went on to Balkh and Badakshan, 
in which last country young Marco recovered from illness. In 
a passage touching on the climate of the Badakshan hills, 
Marco breaks into an enthusia.sm which he rarely betrays, but 
which is easily understood by those who have known what 
it is, with fever in the blood, to escape to the exhilarating 
mountain air and fragrant pine-groves. They then ascended 
the upper Oxus through Wakhan to the plateau of Pamir 
(a name first heard in Marco’s book). These regions were 
hardly described again by any European traveller (save Benedict 
Goes) till the expedition in 1838 of Lieut. John Wood of the 
Indian navy, whose narrative abounds in incidental illustration 
of Marco Polo. Crossing the Pamir the travellers descended 
upon Kashgar, Yarkand and Khotan (Khutan). These are 
regions which remained almost absolutely closed to our know¬ 
ledge till after i860, when the temporary, overthrow of the 
Chinese power, and the enterprise of British, Russian and other 
explorers, again made them known. 

From Khotan the Polos passed on to the vicinity of Lop-Nor, | 
reached for the first time since Polo’s journey by Prjevalsky 
in 1871. Thence the great desert of Gobi was crossed to 
Tangut, as the region at the extreme north-west of China, both 
within and without the Wall, was then called. 

In his account of the Gobi, or desert of Lop, as he calls it, 
Polo gives some description of the terrors and superstitions of 
the waste, a description which strikingly reproduces that of the 
Chinese pilgrim Suan T’sang, in passing the same desert in the 
contrary direction six hundred years before. 

The Venetians, in their further journey, were met and 
welcomed by the Great Khan’s people, and at last reachedliis 
presence at Shangtu, in the spring of 1275. Kublai received 
them with great cordiality, and took kindly to young Marco, by 
this time about twenty-one years old. The “ young bachelor,” 
as the book calls him, applied himself diligently to the acquisi¬ 
tion of the divers languages and vmtten characters chiefly in use 
among the multifarious nationalities subject to the khan; and 
Kublai, seeing that he was both clever and discreet, soon 
began to employ him in the public service. G. Pauthier found 
in the Chinese annals a record that in the yev 1277 a certiun Polo 
was nominated as a second-class commissioner or agent attached 
to the imperial council, a p^sage which we may apply to the 
young Venetian. Among his public missions was one which 
carried him tluough the provinces of Shansi, Shensi, and. 
Szechuen, and the wild country on the borders of Tibet, to the 
remote province of Yunnan, ctlled by the Mongols Kmajong, 


and into northern (Mien). Marco, during his stay at 

court, had observed the khan’s delight in hearing of strange 
•Countries, of their manners, marvels, and oddities, and h^ 
heard his frank expressions of disnst at the stupidity of envoys 
and commissioners who could tJl of nothing but their official 
business. He tcxdc care to store his memory or his note-book 
with curious facts likely to interest Kublai, which, on his return 
to court, he related. This south-western journey led him 
through a country which till about i860 was almost a tma 
incoptita —^though since the middle of the 19th century we have 
learned much renrding it through the journeys of Cooper, 
Gamier, Richthofen, Gill, Baber and others. this region 
there existed and still exists in the deep valleys of the great 
rivers, and in the alpine regions which border them, a vast 
ethnological garden, as it were, of tribes of various origin, and 
in every stage of semi-civilization or barbarism; these afforded 
many strange products and eccentric traits to entertain Kublai. 

Marco rose rapidly in favour and was often employed on 
distant missions as well as in domestic administration; but we 
gather few details of his employment. He held for three years 
the government of the great city of Yangchow; on another 
occasion he seems to have visited Kangchow, the capital of 
Tangut, just within the Great Wall, and perhaps Karakoram on 
the north of the Gobi, the former re.sidence of the Great Khans; 
again we find him in Ciampa, or southern Cochin-China; and 
perhaps, once more, on a separate mission to the southern states 
of India. We are not informed whether his father and uncle 
shared in such employments, though they are mentioned as 
having rendered material service to the khan, in forwarding 
the capture of Siang-yang (on the Han River) during the war 
against southern China, by the construction of powerful 
artillery engines—a story, however, perplexed by chronological 
difficulties. 

All the Polos were gathering wealth which they longed to carry 
back to their home, and after their exile they began to dread 
what might follow Kublai’s death. The khan, however, was 
deaf to suggestions- of departure and the opportunity only 
came by chance. 

Arghun, khan of Persia, the grandson of Kubioi’s brother 
Hulagu, lost in 1286 his favourite wife, called by Polo Balgana 
(t.e. Bfdughan or “ Sable ”). Her dying injunction was that her 
place should be filled only by a lady of her own Mongol tribe. 
Ambas.sadors were despatched to the court of Peking to obtain 
such a bride. The message was courteously received, and 
the choice fell on the lady Cocacin (Kukachin), a maiden of 
seventeen. The overland road from Peking to "rabriz was then 
imperilled by war, so Arghun’s envoys proposed to return by 
sea. Having made acquaintance with the Venetians, and eager 
to profit by their experience, especially by that of Marco, who 
bad just returned from a mission to the Indies, they begged the 
khan to send the Franks in their company. He consented with 
reluctance, but fitted out the party nobly for the voyage, charging 
them with friendly messages to the potentates of Christendom, 
including the pope, and the kings of France, Spain and England. 
They sailed from ZotUm or Aimoy Harbour in Fukien (a town 
corresponding either to the modern Changchow or less probably 
to Tswanchow or Chinchew), then one of the chief Chinese havens 
for foreign trade, in the beginning of 129a. The voyage in¬ 
volved long detention on the coast of Sumatra, and in south 
India, and two years or more passed before they arrived in 
Persia. Two of the three envoys and a vast proportion of their 
suite perished by the way; but the three Venetians survived all 
perils, and so did the young lady, who had come to look on them 
with filial regard. Arghun Khui had died even before they 
quitted China; bis brother reigned in his stead; and bis son 
Ghazan succeeded to the lady’s hand. The Polos went on 
(^parently by Tabriz, Trebizond, Constantinople and Ne^o- 
pont) to Venice, which they seem to have reached about the end 
of 1295. 

The first biographer of Marco Polo was the famous geo¬ 
graphical collector John Baptist Ramusio, who wrote more ffian 
two •centuries after the traveller’s death. Facts and dates 
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sometimM contradict his statements, but^ often adds detail, 
evidently authentic, of great interest and value, and we nedd no( 
hesitate to accept as a genuine tradition the substance of his* 
story of the Polos’ arrival at their family mansion in St John 
Cbiysostom pwsh in worn and outlandish garbj of the scornful 
denial of their identity, and the stra^em by which they secured 
acknowledpnent from Venetian society. 

We next hear of Marco Polo in a militant capacity. Jealousies 
had been growing in bitterness between Venice a^ Genoa 
throughout the Z3th century. 'Sa 1098 the Genoese prepared 
to stiue at their rivals on their own ground, and a powerful fleet 
under Lamba Doria made for the Adriatic. Venice, on hearing 
of the Genoese armament, equipped a fleet still more numerous, 
and placed it under Andrea Dandolo. The crew of a Venetian 
galley at this time amounted, all told, to 350 men, under a 
comita or master, but besides this officer each galley carried a 
sopracomito or gentleman-commander, usually a noble. On one 
of the galleys of Dandolo’s fleet Marco Polo seems to have gone 
in this last capacity. The hostile fleets met before Curzola 
Island on the 6th of September, and engaged next morning. 
The battle ended in a complete victory for Genoa, the details 
of which may still be read on the facade of St Matthew’s Church 
in that city. Sixty-six Venetian galleys were burnt in 
Curzola Bay, and eighteen were carried to Genoa^ with 7000 
prisoners, one of whom was Marco Polo, The captivity was of 
less than a year’s duration; by the mediation of Milan peace 
was made, on honourable terms for both republics^ by July 
1399; Marco was probably restored to his family during 
that or the following month. 

But his captivity was memorable as the immediate cause of 
his Book. Up to tills time he had doubtless often related his 
experiences among his friends; and from these stories, and the 
frequent employment in them (as it would seem) of grand 
numerical expressions, he had acquired the nickname of Marco 
MiUioni. Yet it would seem that he had committed nothing 
to writing. The narratives not only of Marco Polo but of 
several other famous medieval travellers (e.g. Ibn Batuta, 
Friar Odoric, Nicolo Conti) seem to have been extorted from 
them by a kind of pressure, and committed to paper by other 
hands. Examples, perhaps, of that intense dislike to the use of 
pen and ink which still prevails among ordinary respectable 
folk on the shores of the Mediterranean. 

In the prison of Genoa Marco Polo fell in with a certain person 
of writing propensities, Rusticiano or Rustichello of Pisa, also a 
captive of the Genoese, His name is otherwise known as that 
of a respectable literary hack, who abridged and recast several 
of the French romances of'the Arthurian cycle, then in fashion. 
He wrote down Marco’s experiences at his dictation. 

We learn little of Marco Polo’s personal or family history 
after this captivity; but we know that at his death he 
left a wife, Donata (perhaps of the Loredano family, but 
this is uncertain), and three daughters, Fantina and Belleta 
(married, the former to Marco Bragadino), and Moreta 
Khen a spinster, but married at a later date to Ranuzzo 
bolflno). One last glimpse of the traveller is gathered from 
his will, now in St Mark’s Library. On the 9th of January 
1334 the traveller, in his seventieth year, sent for a neighbouring 
priest and nota^ to make his testament. We do not know the 
exact time of his death, but it fell almost certainly within the 
year 1334, for we know from a scanty series of documents, 
beginning in June 1335, that he had at the latter date been 
wme time dead. He was buried, in accordance with hie will, 
in the Church of St Lorenzo, where the family burying-place 
was marked by a sarcophagus, erected by his filial care for his 
father Nicolo, which existed till near the end of the i6th century. 
On the renewal of the church in 1593 this seems to have 
disappeared. 

The archives of Venice have yielded a few traces of our tra¬ 
veller. Besides his own will just sdluded to, there are the wills of 
his unde Marco and of his younger brother Mafleo; a few legal 
documents connected with the house property in St John 
Chrysostom, and other papers of similar character; and 
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two or three entries in the record of the Maggior Con- 
ligUo. We have mentioned the sobriquet of Marco MiUioni. 
lUmusio tells us that he had himeelf noted the use of this name 
in the public books of the commonwealth, and this statement 
has bem verified in an entry in the books of the Great Council 
(dated April 10, 1305), which records as one of the securities 
in a certain case the “ Nobilis vir Mtrehus Pai/^ MiuoK.” 
It is alleged that long after the traveller’s death there was 
always in the Venetian maraues one individual who assumed 
the character of Marco Millioni, and told Munchausen-like 
stories to divert the vulgar. There is also a record (March 9, 
1311) of the judgment of the court of Requests (Curia Peti- 
tionum) upon a suit brought by the “ Nobilis vir Marcus Polo ” 
against Paulo Girardo, who had been an agent of his, to recover 
the value of a certain quantity of musk for which Girardo bad 
not accounted. Another document is a catalogue of certain 
curiosities and valuables which were collected in .the house of 
Marino Faliero, and this catalogue comprises several objects 
that Marco Polo had given to one of the Faliero family. 

The most tangible record of Polo’s memory in Venice is a 
portion of the Ca’ Polo—the mansion (there is reason to believe) 
where the three travellers, after their long absence, were denied 
entrance. The court in which it stands was known in Ramusio’s 
time as the Corte del millioni, and now is called Corte Sabbionera. 
That which remains of the ancient edifice is a passage with a 
decorated archway of Italo-Byzantine character pertaining to 
the 13th century. 

No genuine portrait of Marco Polo exists. There is a medallion 
portrait on the wall of the Sala dello Scudo in the ducal palace, 
which has become a kind of type; but it is a work of imagmation 
no older than 1761. Jhe oldest professed portrait is one in the 
gallery of Monsignor ^dia at Rome, which is inscribed Marcus 
Bolus vmetus tolius orbis et Indie peregrator primus. It is 
a good picture, but evidently of the i(>th century at earliest. 
The Europeans at Canton have absurdly attached the name of 
Marco Polo to a figure in a Buddhist temple there containing a 
gallery of “ Arhans ” or Buddhist saints, and popularly known 
as the “ temple of the five hundred gods.’’ The Venetian 
municipality obtained a copy of this on the occasion of the 
geographical congress at Venice in 1881. 

The book indited by Rusticiano is in two parts. The first, or 
prologue, as it is termed, is unfortunately the only part which con¬ 
sists of actual personal narrative. It relates m an interesting 
though extremely brief fashion the circumstances which led th(! 
two mder Polos to the khan's court, together with those of their 
second journey (when accompanied by Marco), and of the return 
to the west by the Indian seas and Persia. The second and staple 
part consists of a series of chapters of unequal length and unsystem¬ 
atic structure, descriptive of the different states and provinces of 
Asia (certain African islands and regions included), with occasional 
notices of their sights and products, of curious mafiners and re¬ 
markable events, and especuUly regarding the emperor Knblai, 
his court, wars and administration. A series of chapters near 
the close treats of sundry wars that took place between various 
branches of the house of jenghiz in the latter half of the 13th 
century. This last series is either omitted or greatly curtailed in 
all the MS. copies and versions except one (Paris, National Library, 
Fonds Fr. mfi). 

It was long doubtful in what language the work was originally 
written. That this had been some dialect of Italian was a natural 
presumption, and a contemporary statement could bo alleged in 
Its favour. But there is now no doubt that tho original was French. 
This was first indicated by Count Baldelli-Boni, who pubh'shed an 
elaborate edition oi two of the Italian texts at Florence in 1837, 
and who found in the oldest of these indisputable signs that it was 
a translation from the French. The argument has since been 
followed up by others; and a manuscript in rude and peculiar 
French, belonging to tho National Library oi Paris (Fonds Ft. 
1116), which was printed by the SociiU dr giofjraphit in 1834, is 
evidently eitlier the original or a close transcript of the original 
dictation. A variety of its characteristics are strikingly indicative 
of the unrevised product of dictation, and are such as would 
neoessarlly have disappeared either in a translation or in a revised 
copy. Many illustrations could be adduced of the fact that the use 
oi French was not a circumstance oi surprising or unusual nature; 
io* the language had at that time, in soma p^ts oi view, even a 
wider diSnsioD than at present, and examples of its literary em¬ 
ployment by writers who were not Frenchmen (like Rusticiano 
himself, a compiler of French romances) are very numerona 
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...'Eiiaii1^-fiv«..MSS. at tlie book an icnewn, and their teKii<«x]u!»t; 
Comueralfte difiarences. These itaS nndw four prineipal types., 
type i. is found coippleidty enly in that did PTench codex j 
sAIdh has oeoi mentknWd “(Paris, National library, Pr. irid). 
Type ii. is shewn by seweesl vidaable MSS. in purer Franeh iParie, 
Nat. libr., Br. tiuy, .Pr. 3631; Fr. 5649; Bern, Canton libraiy, 
iSjJ which formed the basis of the edition prepared by the late 
M. Pauthier in 1863. It exhibits a text condensed and retrised 
from the mde original, but without any exactness, though perhaps 
under somaiceoetal direction, by Mareo Polo himsslf, for an mteiip- 
tion ptafixM to certain MSS. (Bom, Canton .lito. IS3; Farts, 
Nat. Libr,, Fr 3649) records the presentation of a copy by tiie tra- 
vdler himself to the Sdgneur Thiibault de Ctpoy, a distinguished 
Frmdhman known to history, at Venice in foe year 1306. Type 
iii. is -tot of a Latif version pr^iared In Maroo Polo’s lifetime, 
tbongh without any sign of his oognisanoe, by Francesco Pipino, 
a Dominican of Bologna, and translated from an Italian copy. 
In this, condensation and curtailment are carried a good deal furth» 
than in type ii. Some of the forma under which fois type aiixieats 
curioeily illustrate the efiects of aboence of ofiective pnbliration, 
not only before the invention of the press,,but in its early daya 
"Thus foe Latin version published by Grynaeus at .Basel in foe 
Navus Orbit (133s) is different in its language from Pipino's, and 
yet is clearly foaceable to that as its foundation. In fact it is a 
rctranslation into Latin from some version of Pipino (Marsden 
thinks the Portuguose printed one of 1302). It introduces changes 
ol its own, and is worthless as a text; yet Andreas Muller, who in 
the 17th century took so much trouble with Polo, unfortunately 
chose as his text this fifth-hand version. The French editions 
nubliabed in foe middle of the ii>th century were translstiosw 
from Grynaeus’s Latin. Mence they complete tins curious and vicious ' 
circle of transmission—French, Italian, Pipino's Latin, Portuguese, 
Grynaeus'.s Latin, French. 

Typo iv. deviates largely from those already mentioned; rts 
iusfory and true character are involved in obscurity. It is only 
represented by the Italian version prepared for the press by John 
Baptist Ramusio, with interesting preliminary dissertations, and 
pumlahed at Venice two years after hU death, in the second volume 
of the Navifoiioni e viagfi. Its peculinTitic.s are great. Ramusio 
Msms to imply that he mode some use of Pipino's Latin, and various 
passages confirm this. But many new circumstances, and anec¬ 
dotes occurring in no sother copy, are introduced; many names 
assume a new shape; the whole stylo is more copious and literary 
than that of any other version. wTiile a few of the changes and 
interpolations seem to carry us farther from the truth, others 
contain facts ol Asiatic onturo or history, as well as of Polo's 
allied experiences, which it is difiioult to ascribe to any hand 
but the traveller's own. 

We recognise to a certain extent tampering with the text, as in 
cases where Polo's proper names have been identified, and more 
modern forms substituted. In some other cases the editorial 

S iirit has gone astray. 'Thus the age of young Mareo has been ‘ 
tered to correspond with a date whldh is itself erroneous. Ormux 
is described as an island, contrary to foe old texts, said to the fact 
in Pete’s time. In speaking of foe oil-springs of Caucasus foe 
phra-se " camd-loads" has been substituted for " ship-toads," 
m iterance that the site was Baku on the Caspian. 

art, on the other hand, there are a number of new circumstances 
cortailily genuine, whteh can hardly be ascribed to any one but 
Polo himsSS. Such is the account -which Rsmusio's version gives 
of ‘foe oppressians -exercised by Kublai's Mahommedan mimster 
Aluttad, taling how the Cntliayans ro.se against him and murdered 
hhn, with the addition that Messer Marco svas on the spot when 
all 'this hs^oned. Not -only is foe -whole story in substantial 
accmdance -wifo the Chinese annals, even to -the name of the chief 
conspirator [Vanchu in Ramusio, Watigckeu in the Chinese records), 
but the a-nnala also tell df the frankness of " Poto, assessor of. the 
privy council," in opening Kublai’s -eyes ta foe iniquities of his 
agent. 

Polo was the first traveller to trace a route across the lyrholo ^ 
tongitude of Asia, naming and describing kingdom after kin^om 
which he had seen; the first to speak of foe new and bfiHiast court 
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greater popularity. Daate, who .£v«d twen^lhsao yews laiter 
'the book was dicutM, and who touches so many fofogs is foe.sees 
and unseen worlds, never-aihides to Polo, -nOr, 'we‘bweve, te -mre- 
ithiite that CBS “bo connectad srlfo him; nor caa wiy-ttaco of POte 
be foacomned in the book of Ms oontempoiwy, ICarise Smtntao 
the .Elder, thaqgh this worthy is well acquainted with the work, 
later by some years, of Hayton foe Armenian, and thoi^ many 
of foe subjects on which he-mtes in'hlspwn'bciok {SantaViitHiuH 
Crueia ■) chalfooae a reforence to Polo's eocpsriesees. " Mwde- 
ville " himself, who ptuadered right sad left, hardly ever phindecs 
Polo (see one example in Zhiwn of Madtm Geograph}/, iii. 323, note). 
The only literary works we know bi the isfo eentuQr wnimi show 
acquaintance -wifo Polo's book or -adiievements are Pipino’s 
Ckroaitlt, ViDani's Flonntim* Hiatory, Ptetro d'^Abano's GoncuUtor, 
tfaeGhrmneie of jobn-of Ypms, and the,poetical romance of SaKdeirin 
da Sabewe, which last borrows themes largely from Polo. 

Within foe traveller's own lifetime we find foe earliest examples 
of foe practical and truly scientific coast-charts {PortOlanf), based 
upon the oKpsrfonce of pilots, raariners, ineFChants, Stc. “In-two of 
the most famoou of foe l4-fo-contnry Portolaiai, we trace .Marco 
Polo's iofluoace—first, slightly as .foe iMmerUiaa at Utdieaam 

Portolaato of 1331 (at Florence), but afterwards with clearness 
and in remarkable detail in foe Catalan Allas of 1373 (now at 
Paris). Both of these represent a very advanced sti^ of medieval 
knowledge, a careful attempt to rqxresent foe known wwld on foe 
basis of collected fact, ana a disregard ior tbeolqgical or pseudo¬ 
scientific theory; in foe Catalan Atlas, as rwards Central and 
Further Asia, and partially as regards India, Starco Polo’s Book is 
the basis of the map. His names arc -often much perverted, and ft 
Is not always easy to understand foe view that foe oompUm took 
of his itineraries. Still wo have Cathay placed in the true position 
of China, as a great entire filling the south-east of Asia. The 
trans-Cangctic-peninsula is absent, but that of India proper is, 
for the first time in the histo^ of geography, represented with a 
fair approximation to correct SoTia and position. 

It is curious that, in foe following .^e, owing partfy to his un- 
hivppy reversion to the fancy of a ciremar diSt, foe map of Fra 
Mauro (1459), one of the greatest map-making enterprises in history, 
and foe result of immense labour in foe collection of facta and -foe 
endeavour to combine them, gives a much less accurate idea oi 
Asia than the Caata catalana. Columbus mssessed a printed 
copy of the I.atin version of Polo's book mode by Pipino, and on 
more than seventy pages of this there are manuscript notes in foe 
admiral’s handwriting, testifying, what is sufficiently evident from 
foe whole history of the Coinir&an voyages, to the immense in¬ 
fluence of foe work of the Venetian merchant upon the diacoveror 
of the now world. 

When, in the i6fo century, attempts were made to combine 
new and -old knowledge, foe results were nahappy. The earliest 
of such eembmations tried to roalize Columbus's ideas reading 
the identity of his discoveries with foe Gnat Khon-'s dominions; 
but even after America had vindicated its independent existence, 
and the new knowledge of the Portuguese hod named Ckina Where 
foe Catalan map baa spoken -Of Caikay, foe latter -country, wifo 
the whole of Polo's nomranclature, waa ohunted to the north, forming 
a separate system. - Henceforward the influence of Polo’s work 
on luaps waa simply injurious; and when -to his names was added 
a sprlrixUng of Ptolemy's, as was usual throughout foe iCfo century, 
the result was a hotchpotdi conveying no approximation to facta 
(see further Map). 

Ai to the alleged intioductioa of important iaveatinns into 
Europe by Polo—Mthough the striking resemblance of early Euro¬ 
pean block-books to those of China seems dearly to indicate foe 
■d^vation of foe art from that country, 'there is no reason for 
-connecting this iirtroductien (any more foan foat-eif gunpowder 
.or the moriner’B compass) with foe name of Marco. In the t4th 
century not only were missions of foe Roman Church establislied in 
some of the chief cities of eastern China, but a regular overland 
trade was carried on between Italy and China, by -way-Of Tana 
(Aimk), Asteakhan, Otrar, Kamul -(Ha.ini) and Kanchow. Many 
.A traveller other foan Marco Polo nright have brought heme the 




the first to tell more of Tibet foan -ha name, to speak df Burma, 
-of Loos, of Siam, of 'Codhin-China, Of Japan, of Java, of Sumatra 
and of other islands-of the archipelago^ of the Nico^ and Andaman 
Islands, of Ceylon and its sacred peak, oi India biii as a country 
seen and partlatly explored; the first in medieval times to gi-ve 
suiy distinct account 01 foe secluded Christian Empire of Abyssinia, 
-ana tfl foe semi'ChrlatlBa islasd of Sokotra, and to speSk, h osrever 
dimly, df Zanzibar, amd of foe -vast and distant Madagascar; whilst 
ho catries ns also to the remotely opposite region of Siberia and foe 
Arctic shores, to spesk of dog-sledges, white beats vmd reindeer- 
riding Tunkn^. 

The difluslon of foe book -was hardly so rapid as has been some¬ 
times alleged'. We know from GlUes Mallet's catalogue of foe hddks - 
edHeeted in the Louvre by Chartes V., dating c. 1-37072373, that 
'five-Bopies df'Marco Polo’s woik were-then inthe collection; baton 
theotherhBnd,foe202 known MSS. and the nnmetous early printed 


-.omita -to speak of foe process of printing, when, in deseribini? the 
blodk-printed poper'moaey of China, bis onbieot seema absolutely 
to cMutonge a deaeration of the sat 
See foe Racuail ol foe Paris Geographical Society (1B24I, vol. i„ 
giving foe text of the fundamental MS. (Nat. Libr. Paris, Fr. 
ni6; see a^vrt, as well as that of the-dldest Latin version; G. 
.Prafoier*t editaon, Livra . . . 4a Mareo 'Ptio . . . ('Paris, 2863). 
based mainly upon the three Paris MSS. (Nat. libr. Fk,-xSro; 


in Hs final sh^e, as revised and augmented by Henri Oordier 
;{. . . Mareo Polo . . . Itendon, -2903), is the most .complete 

1 Printed by Bongars in the colloctioo called Gatta Dei,par Francoa 
(1611), ii. 1-281. 








«tordkMM<oif Pole leA^ng.lateidsimM, «talbadyiBa 
loi.cU' tbetlmt'ttudeiitr «tbi«(^> «iid {«ivki( ike,«wes««>«tL 
such .worke as tliiate,{i>f'M^w.P,.ldM^di:(ib,SK)ua. (Te» TliiOHs»n 4 i 
Jgihts in Ptrsiu, 'icc.) so tar ts these tdoch 'Marco'.Polo: ihfe. 
Archltnandiitf PaHadias l^hardV's " Ehifaiiiatiena of'Marco PotO’*', 
(trom voL X. of tke JhumU »f the Mortfa'China Braach ot the 
^yal Asiatic Society (x8^, pp. i-rje: f- »cntRichthafeOi: 
ie Sikaiuai ekamitr of Commtfcd; X C. -Paber, •Xtttvtls . . in; 
Westtm Ckt««;'G. Foillips, ISentitv of . . . Zailun with Chdng- 
eha/i in T'onng Poo (Oct. 1890)^, and other etudies ta T(>ni»^Pao 
(Use. iSfj and July 1896). There are in isU'to iFieneh edltiaBs; 
of Polo asimll as,4 Lafia suihiana, ay ltaiisA, g Genhas. s SpaaiiA, 

I Portuipiese, ,ia EngUsh. a Russian, i Dutch, 1 Bohemian Onkh), 

1 Danish and i Swedish. See also E. Bretschneider Mediatval '■ 
Rtstarchet from EasUm Asiatic Sourees, i. 839, tdy; ii."8, 71, 8t-»84,' 
184; ’Lhoo Cahun, /sUrMfoMioM d t'hitttire de I'Asit, J39, 386; 
C. '.Raymond Beauey, J)uwn>ot MoUim’(Magruihy, iil. Ij 4 a 80 ,. 
545~«7, 554. 53b-3b3- («• Y.; C. B. B.) ' 

FOU) (Tibetan ^ 2 », hall), most ancient of games with 
stick and ball. 'Hockey, the Irish national game of hulling; 

^ (and possiWy golf and cricket) are derived from ptio. 

* The latter was called hockey or hurling on Iwse-, 
back in England and Ireland respectively, but historically 
hockey and hurling are polo on foot. 

The earliest reomris of .polo are Persian. From Persia the 
game spread westward to Ceostantinople, eastward 'through 
Turkestan to Tibet, China and Japan. From Tibet polo travelled 
to Gilgit and Chitral„possibly ^so.to Manipur, It also flourished 
in India in the i6th century. Then Sot 200 yean its leeords in 
India cease, till in 1854 polo come into Bengal from Manipur by 
way Of -Cachar and in rSfia the game was played in the 'Punjab. 

There have been twelve varieties of the .game during its 
existence of at least sooo years, (j) A primitive form con¬ 
sisting of feats of horsemanship and of skill with stick and 
ball. (2) Early Persian, de.scribed in Skahnama, a highly 
organized game with rules, played four aside. (3) I^ter 
Persian, i6th century, the grounds 300 by 170 yds. Sir, Anthony 
Shirley says the game resembled the rough football of the same 
period in England. (4) The game in the ryth century in Persia. 
A more highly organized game than No. 3, as described by 
Chardin. (5) The Byzantine form played at Constantinople 
in the 12th century. A leathern ball the size of an apple mid 
a racquet were used. (6) The Chinese game, about a.d. 600 
played with a light wooden ball. The goal was formed by 
two posts with a boarding between, in the latter a hole being 
cut and a net attached to it in the form of a bag. .The side 
which hit the ball into the bag were the winners. Another 
Chinese form was two teams ranged on opposite sides of 
the ground, each defending its own goal. The ol^ect of the 
game was to drive the ball through the enemy’s goal ,(7) The 
Japanese game, popular in feudal times, still survives *under 
the name of Dakiu, or ball match. The Japanese game, 
has a boarded goal; 5 ft, from the ground is a circular hole! 

I ft. 2 in. in diameter with a bag 'behind. The 'bdlh -are of! 
paper with a cover of pebbles or bamboo fibre, diam«er 
i-; in., weight ij oz. The stick.s are racket sht^ed. The, 
object is to lift over or carry the ball with the racket and 
place it in the bag. (8) Called rol, played with a long stick' 
with which the ball was drilfiiled along the ground. (9) Anotherl 
ancient Indian form in which the sides ranged up on opposite’ 
side.s Of the ground and the ball was thrown in. This is! 
prgbably the form of the game which reached India from 
Pertia and is represented at the present day by Manipur and 
Gilgit pdo, thou|^ these forms are probabljr rougher than the,' 
old Indian game, (to) Modem English wrth heavy Ball and 
stidts,.played in England and the colonies and wherever;polo; 
Is played in Europe. Its characterjstics are: bfiside; severe; 
-petmltieB for breath of the rules; close combination; rather: 
8hort pasting; low scoring, and a strong defence, (ir) Indiani 
polo has a lifter ball, no boards to the grounds, which are; 
usually fuU-sized; a mo^fied ofifeiderule, but the'same system of' 
penalties. It is a quicker game -thhn the English. (19) '^e; 
American game has no ofiside and no penalties, in the En^iih 
sense. The attack is stronger, the passing longer, the pace! 
greater and more sustained. American players are more certainj; 


• 

-(gttil-Mttenjanduoria^ia htglMlr,' Tht^'^faMad tte 

English players in 1909 with ease. 

a«s*Bnt plMyed'in Sh^and by the latfaiibutam 
'the game spread ia^idiyiaad>Mffle,gaott>plBy>wBranaatidiiUie 
Brid^. 'But the.oj^aiiizsittoh of 'p^o in EMglMid dataiftom 
.its'MOptioa ’by the Hurhh^lhiun iQub ln 18^3. .The <111010111 
waaJboGdMdloBgthe sidSs; and this device, which was enqdoyed 
'Bs aremk^ for tiie irregular shape of the Httrhnghamtgioaiid, 
BasiMoOBmahaokauvivetsalaiidhaa gMat^affected she deva^p- 
meilt'dftiwtaiM. Thecklb«ei&naiittee,m:x874,iiresr<i;9^tiist 
‘code'of'ndes, whicb raduoed'theniMBbHsdph^eis tofiveiaskie 
and included offside. The next step was fouada t io n of the 
Ghsonpim Gap, in iB^y. ^errcamethe'ntleidividiiig fhergame 
into periods ^ ten tninutes, with maervab of Two minutes fo 
(hanging ponies after eaefa pediod, and'five minutes at half- 
'time. Tbe'height«f pomes was fixed at 14*0, and a little'later 
an official measurer*was appointed, no pony being allowed to 
play unless registered at Hurlin^^am. -The oekt change Ows 
the present scide of penalties for<offside, fool riding or do^erous 
play. A short time after, the crooking ofthe>a(iMttMiy's stick, 
Unless m the act of hitting the ball, was lorbidden. The game 
grew faster, partly as the result of these rules. Then the ten 
minutes' rule was revised. The period did not close-until the 
ball went over the boundary. Thus the period imiglit be ex¬ 
tended to twelve or thirteen minutes, and:although this time 
was'deducted from the next period the strain of the extra 
minutes was too great on'men and ponies. It was therefore 
laid down ^that the 'ball should go out of play on .going outof 
bounds or striking the board, whichever happened first. In 1910 
a polo handicap was established, based on the American system 
of estimating the number of goals a player was 'worth to his 
side. This was modified in the English handicap by assigning 
to each player a handle^ number as at golf. The hghest 
'number is ten, the lowest one. The ^rii^ham handicap is 
revised 'during the winter, again in May, Jnne and July, each 
iumdicap coming'into -force one month after the date of issue. 
In tournaments under handicap the individual handle^) numbers 
are added together, and the team with the higher agpegate 
concede goals to that with the lower, according 'to the con- 
drtions «f the tournament. The handicap serves to divide 
second from first class toumaments, for the former 'teams must 
not have an aggregate over 2$. 

The size of the polo ground is 300 yds. in length and from 
t6o to 200'yds. in width. The larger size is only found now 
where boards art not used. The ;bail is made of wilkrwiroot, is 

4 n. in diameter, weight not over 5^ oz. T^ polo Stick has 
no standard size 'or weight, and square or cigar-shaped heads 
are used at the discretion (ff the pli^er. On soft grounds, the 
former, on bard grounds the latter, are the better, but Indian 
and American pla^s nearly .alwaysiprefer the-cigar shape. 

The goal 'posts, now generally made of papier nSachd, are 
8 yds. apart. This is the goal line. Thirty yards from the goal 
line a line is marked out, nearer than which to the goal no one 
of a'fouled side may be when the side feuling has to bit out, 
as a penalty from behind -the ;baok iline,-which is the goal line 
produced. At 50'yds. from each goal there is geneiaUy a mark 
to guide the man who takes a free hit as a penalty. 

Pemdties -are awarded by the umpires, Who ^ould be two in 
number, weH-mounted, and witii a good knowledge of the.imleB 
of the game. The Hurlinghsun and Bonelagh dubs appeiot 
oflnddl umpires. There should also be a refeiiee in case of 
disagreement between the umpirn, and it is usual to have a 
man with a flog bdiind each goal to signal when a goo) is 
'scored. The Hwlingham dub makes ana revises the rules of 
the game, land its oolite is, with some local modilicaticias, in force 
'in-the United Kingdom, Englikh-speaking'Ootenies, the Argentine 
Kepoblic, Cahfomia, and throughout Europe. America and 
'India'are'governed by their own pOk>'associations. 

Ibe Amerieaa rules home, no'offside, and their peoaities consist 
ot aubtraotiag « goal or the fraction Of a goal, aodxidiqg to tiie 
•offeaee,’from the side which has incurred a penalty for fouling. 
The differences between the iHudingham >and Indian rules 
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ace veiy slight, and they tend* to assimilate mom os time 
goes on. 

Fob in the army is governed by an army polo committee, 
which fixes the date of the inter-regimental tournament. The 
semi-finals and finals are played at Hurlingham. The earlier 
ties take place at centres arranged by the army pob committee, 
who are charged by the milit^ authorities with the duty of 
checking the expenditure of officers on the game. The value of 
pob as a military exercise is now fully recognized, and with the 
co-operation of Hurlingham, Ranelsigh and Ro^mpton tiie 
expenses of inter-regimental tournaments have been regulated 
and restrained. , 

The County Polo Association has affiliated to it all the county 
clubs. It is a powerful body, arranging the conditions of county 
tournaments, constructing the handicaps for county players, and 
in conjunction with the Konelagh club holding a polo week for 
county players in London. The London clubs are three— 
Hurlingham, Ranelagh and Roehampton. Except that they use 
Hurlingham rules the clubs are independent, and arrange the con¬ 
ditions and fix the dates of their own tournaments. Ranelagh 
has four, Roehampton three and Hurlingliam two pob grounds. 
There are about 400 matches played at these clubs, besides 
members’ games from May to July during the London season. 
At present the Meadowbrook still hold the cup which was won 
imttr- English team in 1886. In 1902 an American 

mmUotmi team made an attempt to recover it and failed. 

They lacked ponies and combination; but they bought 
the first and learned the second, and tried again successfully 
in 1909, thus depriving English polo of the championship of 
the world. 

Polo in England has passed through several stages. It was 
always a game of skill. The cavalry regiments in India in early 
polo days, the 5th, 9th, 12th and 17th Lancers, the 
Ta» Omom. Hussaf s and the 13th Hussars, had all learned the 

value of combination. In very early days regimental players had 
learned the value of the backhanded stroke, placing the ball so as 
to give opportunities to their own side. The duty of support¬ 
ing the other members of the team and riding off opponents 
so as to clear the way for players on the same side was 
understood. This combination was made easier when the 
teams were reduced from five a side to four. Great stress 
was laid on each man keeping in his place, but a more 
flexible style of play existed from early days in-tlie 17th Lancers 
and was improved and perfected at the Rugby Club by the late 
Colonel Gordon Renton and Captain E. D. Miller, who had 
belonged to that regiment. For a long time the Rugby style 
of play, with its close combination, short passes and steady 
defence, was the model on which other teams formed themselves. 
The secret of the succeiss of Rugby was the close and unselfish 
combination and the hard work done by every memlier of the 
team. After the American victories of 1909 a bolder, harder 
hitting .style was adopted, and the work of the forwards became 
more important, and longer passes are now the rule. But the 
main principles are the same. The forwards lead the attack and 
are supported by the half-back and back when playing towards 
the adversaries’ goal. In defence the forwards hamper tl^e 
opposing No. 3 and No. 4 and endeavour to clear the way for 
their own No. 3 and No 4, who are trying not merely to keep the 
ball out of their own goal but to turn defence into attack. Each 
individual player must be a good horseman, able to make a pony 
gallop, must have a control of the ball, hitting hard and clean 
and in the direction he wishes it to go. He must keep his eye 
on the ball and yet know where the goal-posts are, must be 
careful not to incur penalties and quick to take advantage of an 
opportunity. Polo gives no time for second thoughts. A polo 
player must not be in a hurry, but he must never be slow nor 
dwell on his stroke. He must be able to hit when galloping his 
best pace on to the ball and able to use the speed of his pony 
in order to get pace. He must be able to hit a backhander or 
to meet a ball coming to him, as the tactics of the game require. 

Polo has given rise to a new type of horse, an animal of 
14 hands a in. with the power of a hunter, the courage of a 


racehorse and the d(fcility of a pony. At first the ponies w ere 
• small, but nowfcach pony must pass the Hurlingham official 
measurer and be entered on the register. TheEngli^ n»Pmh 
system of measurement is the fairest and most Anar- 
humane possible. The pony stripped of his clothing is led by 
an attendant, not his own groom, into a box with a perfectly 
level floor and shut off from every distraction. X veterinary 
surgeon examines to see that the pony is neither drugged nor 
in any way improperly prepared. The pony is allowed to 
stand easily, and a measuring standard with a spirit-level is 
then placed on the highest point of the wither, and if the pony 
measures r4'a and is five years old it is registered for life. Ponies 
are of many breeds. There are Arabs, Argentines, Americans, 
Irish and English ponies, the last two being the best. The Polo 
and Riding Pony Society, with headquarters at iz Hanover 
Square, looks after the interests of the English and Irish pony 
and encourages their breeders, llie English ponies are now 
bred largely for the game and ere a blend of thoroughbred 
blood (the best are always of race-winning strains) or Arab and 
of the English native pony. 

Auihomties.— Folo in England: J. Moray Brown, Riding and 
Polo, Badminton Library, revised and brought up to date by 
T. F. Dale (I,ongmanB, 18^); Captain YounghusbancL Polo in India, 
(n.d.): I. Moray Brown, Polo (Vinton, 189W; T. F. Dale, The Came 
of Polo (A. Constable & Co., 1897); Captain Younghusband, Tourna¬ 
ment Polo (1897); Captain de Lisle, Durham Light Infantiy, Hints 
to Polo Players in India (1897); T. B. Drybrough, Polo (Vinton, 
1898; revised, Longmans, 190&); Captain E. D. Miller, Modern 
Polo (1903); H. L. Fitzpatrick, Equestrian Polo, in Spalding's 
Athletic Library (1904); Major G. J. Younghusband, Tournament 
Polo (1904): T. F. Dale" Polo, Past and lYesent,” Country Life-, 
Walter Buckmaster, " Hints on Polo Combination," Library of 
S^rt (George Newnes Ltd., 1905; Vinton &. Co., 1909); Hurlingham 
Club, Rules of Polo, Register of Ponies; Polo and Riding Pony 
Society Stud Booh (12 vols., 12 Hanover Square). /Annuals; American 
Polo Association, 143 Liberty Street, New York; Indian Polo 
Association, Lucknow, N. P.; Captain E. D. Miller, D.S.O., The 
Polo Players' Guide and Almanack; The Polo Annual, ed. by L. V. L. 
Simmonds. Monthlies ; Bailey's Magasine (Vinton & Co.); The 
Polo Monthly (Craven House, Kingsway, London). 

Polo in Persia ; Firdousi's Shahnama, translated as Le Livre 
des mis by J. Mohl, with notes and comm.; Sir Anthony 
Sliirley, Travels in Persia (15O9); Sir Joint Chardin, Voyages en 
Perse (1686), ed. aug. de notes, &c. par L. Langles, i8n; Sir William 
Ouseloy, Travels in Various Countries of the East, particularly Persia 
(tSio). 

There are many allusions to polo in the poets, notably Nizami, 
Jami and Omar Khayy&m. 

Polo in Constantinople ; Cinnamus Joannes epitome rerum ah 
loanne et Alexio Comnenis gest. (Bonn, 1B36). 

Polo in India: Ain-i-Akbari (1555); G. F. Vigne, Travels in 
Kashmir (Ladakh and lakardo, 1842); Colonel Algernon Durand, 
The Making of a Frontier (1899). 

Polo in digit and Chitral: “ Polo in Baltistan," The Field 
(1668); Polo in Manipur, Captain McCulloch, Manipuris and the 
Adjacent Tribes (1859). (T. F. D.) 

POLONAISE (i.e. Polish, in French), a stately ceremoniou,s 
dance, usually written in J time. As a form of musical com¬ 
position it has been employed by such composers as Bach. 
Handel, Beethoven, and above all by Giopin. It is usual to 
date the origin of the dance from the election (1573) of Henry 
duke of Anjou, afterwards Henry III. of France, to the throne 
of Poland. The ladies of the Polish nobility passed in cere¬ 
monial procession before him at Cracow to the sound of stately 
music. This procession to music became the regular opening 
ceremony at royal functions, and developed into the dante. 

The term is also given to a form of skirted bodice, which has 
been fashionable for ladies at different periods. 

POLONMARUWA, a ruined city and ancient capital of 
Ceylon. It first became a royal residence in A.n. 368, when the 
lake of Topawewa was formed, and succeeded Anuradhapura 
as the capital in the middle of the 8th century. The principaj 
ruins date chiefly from the time of Prakrama Bahu (a.d. 1153- 
1186). The most imposing pile remaining is the Jetawa- 
narama temple, a building 170 ft. in length, with walls about 
.80 ft. high and it ft. thick. The city is now entirely deserted, 
and, as in the case of Anuradhapura, its ruins have oiUy recently 
been rescued from the jungle. 



POLOTSK^Pi^mVA 


tOUOfSBK, a town of Runia, in the go^jerninnt of Vitebtk, 
at the confluence of the Folota with the Dvii^ 62 m. by rail 
N.W, of the town of Vitebsk. Pop. 30,751. Owing to the'' 
continuous wars, of which, from its position on the line of 
communication between Central Russia and the west it was for 
many centuries the scene, scarcely any of its remaricable anti* 
quities remain. The upper castle, which stood at the confluence 
of the rivers and had a stone wall with seven towers, is in ruins, 
as is the lower castle formerly enclosed with strong walls and 
connected with the upper castle by a bridge. The cathedral 
of St Sophia in the upper castle, built in the 12th century, 
fell to rums in the i8th century, whereupon the United 6re^ 
bishop substituted a modem structure. Upwards of two-thirds 
of the inhabitants are Jews; the remainder have belonged mostly 
to the Orthodox Greek Church since 1839, when they were 
compelled to abandon the United Greek Church. Flax, linseed, 
corn and timber are the leading articles of commerce. 

Polotesk or Foltesk is mentioned in 86a as one of the towns 
given by the Scandinavian Rurik to his men. In 980 it had 
a prince of its own, RagvAd (Rogvolod or Rognvald), whose 
daughter is the subject of many legends. It remained an 
independent principality until the lath century, resisting the 
repeated attacks of the princes of Kiev; those of Pskov, fithu- 
ania, and the Livonian Knights, however, proved more effective, 
and Polotsk fell under Lithuanian rule in 1330. About 1385 its 
independence was destroyed by the Lithuanian prince Vitovt. 
It was five times besieged by Moscow in 1500-18, and was 
taken by Ivan the Terrible in 1563. Recaptured by Stephen 
Bathory, king of Poland, sixteen years later, it became Polish 
by the treaty of 158a. It was then a large and populous city, 
and carried on an active commerce. Pestilences and confla¬ 
grations were its ruin; the plague of 1566 wrought great 
havoc among its inhabitants, and that of 1600 destroyed 
15,000. The castles, the town and its walls were burned in 
1^7 and 1642. The Russians continued their attacks, burning 
and plundering the town, and twice, in 1633 and 1705, taking 
possession of it for a few years. It was not definitely annexed, 
however, to Russia until 1772, after the first dismemberment 
of Poland. In 1813 its inhabitants resisted the French invasion, 
and the town was partially destroyed. 

POLTAVA, a government of south-western Russia, bounded 
by the government of Chernigov on the N., Kharkov on the E., 
Ekaterinoslav and Kherson on the S., and Kiev on the W., and 
having an area of 19,360 sq. m. Its surface is an undulating 
plain 500 to 600 ft. above sea-level, with a few elevations reach¬ 
ing 670 ft. in the north, and gently .sloping to 300 and 400 ft. in 
the south-west. Owing tb the deep excavations of the rivers, 
their banka, especially those on the right, have the aspect of 
hilly tracts, while low plains stretch to the left. Almost the 
whole of the surface consists of Tertiary deposits; Cretaceous 
rocks appear in the north-east, at the bottom of the deeper 
ravines. The government touches the granitic region of the 
Dnieper only in the south, below Kremenchug. Limestone 
with dolerite veins occurs in the isolated hill of Isachek, which 
rises above the marshes of the Sula. The whole is covered with 
a layer, 20 to 60 ft. thick, of boulder clay, which again is often 
mantled with a thick sheet of loess. Sandstone (sometimes 
suitable for grindstonas) and limestone are quarried, and a few 
beds of gypsum and peat-bog are known within the government. 
With the exception of some sandy tracts, the soil is on tho whole 
very fertile. Poltava is drained by the Dnieper, which flows 
along its border, navigable throughout, and by its tributaries 
the Sula, Psiol, Vorskla, Orel, 'Trubezh, and several others, 
none of them navigable, although their courses vary from 150 
to 27a m. each in length. Even tho.se which used to be navigated 
within the historical period, such as the Trubezh and Supoi, 
are now drying up, while the others are being partially trans¬ 
formed into marshes. Deep sand-beds intersected by number¬ 
less ravines and old arms of the river stretch along the left 
bank Of the Dnieper, where accordingly the settlements are 
few. Only 5 % of the total area is under forest; timber, wooden 
wares, and pitch are imported. 
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The etfimatH pojMilation in ipofi^vas 3,313^00. The great 
isajority ore little Russian^ Agriculture is riie principal 
pursuit, 60 % of the total area being arable land. The crops 
chiefly grown ore wheat, rye and oats; the sunflower is laigj^ 
cultivated, especially for oil, and the growing of tobacco, always 
important, has made a gmt advance. Kitchen gardening, 
the cultivation of t^ plum, and the preparation of preservM 
fruits are important branches of industry. At Lubny, where 
an apothecaries’ garden is maintained by the Crown, the col¬ 
lection and cultivation of medicinal pluts are a speciality. 
The main source of wealth in Poltava always has been, and still 
is, its live-stock breeding—horses, cattle, sheep, pigs. Some 
of the wealthier landowners and many peasants rear finer breeds 
of Wses. The land is chiefly ow^ by the peasants, who 
possess 52 % of the cultivable area; 4a % belongs to private 
persons, and the remainder to the Crown, the clergy, and the 
municipalities. 

Among the manufactures distilleries hold the leading place, 
after which come flour-mills, tobacco factories, machine-making, 
tanneries, saw-mills, sugar-works and woollen manufactures. 
In the villages and towns several domestic trades are carried 
on, such as the preparation of sheepskins, plain woollen cloth, 
leather, boots and pottery. The fair of Poltava is of great 
importance for the whole woollen trade of Russia, and 
leather, cattle, horge.s, coarse woollen cloth, skins, and various 
domestic wares are exchanged for manufactures imported from 
Great Russia. The value of merchandise brought to the fair 
averages over £2,500,000, Several other fairs, the aggregate 
retum.s for which reach more than one-half of the above, are 
held at Romny (tobacco), Kremenchug (timber, com, tallow 
and salt), and Kobelyaki (sheepskins). Com is exported to a 
considerable extent to the west and to Odessa, as also saltpetre, 
spirits, wool, tallow, skins and woollen cloth. The Dnieper is 
the principal artery for the exports and Jor the import—timber. 
The chief river-ports are Kremenchug and Poltava. Steameis 
fjly between Kiev and Ekaterinoslav; but the navigation is 
hampered by want of Water and becomes active only in the 
soutL Traffic mostly follows the railway. Poltava is divided 
into fifteen districts, of which the chief towns are Poltava, 
Gadyach, Khorol, Kobelyaki, Konstantinograd, Kremenchug, 
Lokhvitsa, Lubny, Mirgorod, Pereyaslavl, Piryatin, Priluki, 
Romny, Zenkov and Zolotonosha. 

History .—.\t the dawn of Russian history the region now 
ocimpied by Poltava was inhabited by the Slav tribe of the 
Syeveryanes. As early as 988 the Russians erected several 
towns on the .Sula and the Trubezh for their protection against 
the Turkish Petchenegs and Polovtsi, who held the south¬ 
eastern steppes. Population extended, and the towns of 
Pereyaslavl, Lubny, Priluki, Piryatin, Romny, begin to be 
mentioned in the nth and 12th centuries. The Mongol inva¬ 
sion of 1239-42 destroyed most of them, and for two centuries 
afterwards they disappear from Russian annals. About 1331 
Gedimin, prince of Lithuania, annexed the so-called “ Syeversk 
towns ” and on the recognition of the union of Lithuania with 
Poland they were included in the united kingdom along with 
the remainder of Little Russia. In 1476 a separate principality 
of Kiev under Polish rule and Polish institutions was formed 
out of Little Russia, and remained so until the rising of the 
Co9,sack chief Bogdan Chmielnicki in 1654. By the Andrussowo 
Treaty, the left bank of the Dnieper being ceded to Russia, 
Poltava became part of the dominions of the Zapororian 
Cossacks, and was divided into “regiments,” six of which 
(Poltava, Pereyaslavl, Priluki, Gadyach, Lubny and Mirgorod) 
lay within the limits of the present government. They lost 
their independence in 1764. (P. A. K.i J. T. Bs.) 

POLTAVA, a town of Russia, capital of the government of 
the same name, on the right bank of the Vorskla, 88 m. by 
rail W.S.W. of Kharkov. Pop. 53,060. The town is built or 
a plateau which descends by steep slopes on nearly every side 
Several suburlw, inhabited by Cossacks, whose houses are buriec 
: amid gardens, and a German colony, surround the town. Th« 

I oldest buildings are a monastery, erected In 1*650, and a wooder 
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Qhw;ch,ir«ite<i,]i)}c^ Beiex tbe Great'Mter tJte battle-of? ]^«Uwra. 
iWe^aw a'military, iuhoot.ior tadetSj a tboolagical scmiaaryr, 
aj^.twoigirls’ colliesi.aUo flourTOiiUS) tobacou works aod .a, 
tanaerf. 

fdltava is mentioned, in Suaaian annate in ix^.un^r the 
name of Ltava, but does not again appear in history until 
when, together wkh Glinsk, )t was given 1 ^. Gedimin, pnmccol 
Lithuania,: to the' Tatar prince LcJcsada. Under the Cossack. 
chief, DogdaiB Cfamielnicki, it was the chief town of the Poltava- 
“ regiment.” Peter the Great of Russia-defeated CharlesXIl. 
cd Sweden in the immediate neighbourhood an.the a7th.of June. 
1709, and the victory is commemorated hy a column over 50 ft. 
iaheight. 

fOLTSatOElST (Ger. for “racketing spiritthe term 
applied to certain phenomena of an unexplained nature, such 
as movements of. objects without any traceable causa, and 
notees equally untraced to their source; but in some cases 
exhibiting intelligence, as when raps answer a question by a 
code. Tn the word PvU*rgiitt, the phenomena are attributed 
to the action of a Geist, or. spirit: of old the papular explanation 
of all residuary phenomena. Tbc hypothesis, in consequence - 
of the difhision eif education, has been superseded by dwt of 
“electricity”; while sceptics in all ages and countries have 
accounted for all the. phenomena by the theewy of imposture. 
The last is at least a vtra catiui ; imposture has often been 
detected; but it is not so certain that this theory accounts for .alt 
the circumstEUices. To the student of human nature the most 
interesting point in the character of poltergeist phenomena is 
their appearance in the earliest known stages of culture, their 
wide, diffusion, and their astonishing uniformity. Almost all 
the beliefs usually styled " suiierstitioas ” are of early occurrence 
and of wide diffusion ; the lowest savages believe in ghosts 
of the dead and in wraiths of the living. Such beliefs when 
found thriving in our own civilization might be explained as 
mere survivals from savagery, memories ot all. 

“ Thu .snprr«titions idle-headed eld 
Received and did deliver to our age." 

But we have not to deal only with a belief that certain 
apparently impossible things may occur and have occurred in 
the> past. We are met by the evidence of sane and credible 
witnesses, often highly educated, who maintain that they 
themselves have beard and beheld the unexplained sounds and 
sights. It appears, therefore, that in considering the phenomena 
of the poltergeist we are engaged with facts ef one sort or 
oBotber; facta produced either by skilled imposture, or resting 
on hallucinations'of the witnesses; or on a mixture of fraud 
and of hallucination caused by “suggestion.” There remains 
the chance that some agency of an unexplored nature is, at least 
in certain casa^, actually at work. 

A volume would be needed if we were to attempt to dtronicle 
the phenomena of the polt^oist as believed in by savages 
and in ancient and medieval times. But among savages they are 
usually associated with the dead, or with the medicine'meH of the 
tribes. These personages are professional “ mediums,” and like'' 
the mediums of Europe and America, may be said to have do-' 
mesticated the poltergeist. At their seances^ savage or civilsged, 
the phenomena are- reported to occuri—such os rappings and 
other noises, loud or low, and “ movements of objects without 
physical contact.” (See, for a brief account, A. Long, Cock- 
turn and. Common Seustj “ Savage Spiritualism ”; and sec the 
Jesuit L«Um hfqto^s. North America, 1630-1770, and 
Kohl’s Kitcki Garni.) But “induced ptencmena,” where 
prcfessloaol mediums and professional medical men are the 
agqntSy need not here be considered. The evidence, unless in' 

a e case of Sr William iCrookes’s experiments with Dansel Pnngfas 
ime,.is/generally worthless, and the laborious investigations 
of the; Swiety for Psychical Research resulted only irt; the 
detection of fraud as far os “ physical ” manifestations! by. 
pjud mediums were concerned. 

ihe spontaneous, poltergeist, where, at least, no profeuicnal 
is pnmnt/^spndno sdance is being held, is mudimore curious and 


intsnestingthw thM^nplotridisp^yisdriatteadark bifimp«dsr>t 
Ichsrlatons. The pbenomens sre, idroticaiji as. r ^io tt sd i , hterally 
•“fromiChioa. to*P«na.” Thus CMas.de'jLeoB ^549) tells. u» 
that, thcccac^e of; llirza). ia Repysn,. during- his Gonvamen 
to .CbnstiaBity, was. troubled, by stonss.,faUuig, mystesiousLy 
through the air (the. mysterious, point was the question ^ 
wheaeet they oaine,.and what force uiged' them), jvbile Chris' 
tiena.saw at his.table a glass, of lupior raiaed in the air,,, by no 
visible hand,jMt down empty,.assl replenitiied I Mr Dennys 
(Folk Lott ^China^ i&76„p. speeks.efa. Chinese honseholder 
who wasririven totake re^gc ina terople.by tbeusual phenomena 
—throwing about of. crockery and. sounds of heavy footfalls— 
after the. ^ceaso of an aggrieved monkey. This is only one of 
several Chinese cases of poltergeist; and the phenomena.are 
described in Jesuit narratives of the i8th century, from Cochin 
China. In these papers no explaiuitien is sug^ted There 
is a famous example m a nunneiy, recorded (1538) by a notable 
witness,. Adrien de Montalembert, almoner to hrancis 1 . The 
agent was supposed to be the spirit of a sister recently deceased. 

Among multitudes of old cases, that of the “ Drummer of 
Tedwwth,” (1663-1663; see Glanvil, Sadducisrms triumphaliu, 
1666); that at Rerrick, recorded by the Rev. Mr TeUer 
in. 169;; that of the Wesley household (i7i6'-i7i7) chronioled- 
in contemporary letters end diaries of the Wesl^ family 
(Southey’s Life of John Weslty); that of Cideville (1851), from 
the records ef the court which tried the law-suit arising out 
of the affair (Proc. Soe, PsyMcal Research, xvui. 4.54-463); and 
the. Alraslord: case, attested by the great admiral, Lord St 
Vincent, are among the must remarkable. At Tedworth. we 
have the evidence of Glanvil himself, though it does net 
amount to much; at Rerrick, Teller was a good chronicler 
and gives most respectable signed vouchers for all the marvels: 
Samuel Wesley and his wife were people of sense, they were 
neither alarmed nor superstitious, mwely puzzled; while the 
court which tried the Cideville case, only decided that “ the 
cause of the events remains unknown.” At Alresford, in 
Hampshire, the phenomena attested by Lord St Vincent and 
his sister Mrs Ricketts, who occupied the house, were pecu- 
liofly strange and emphatic; the house was therefore puHbd 
down. At Willington Mill, near Morpeth (1831-1847.), the 
phenomena are attested by the journld of Mr Procter, the 
occupant, a Quaker, a “ tee-totaller,” and a man of great 
resolution. He and his family endur^ unspeakable things for 
sixteen years, and could find no explanation of the sights and 
sounds, among which were phantasms of animals, as at 
Epworth, in the Wesley case. 

Of all these cases tliat of the Wesleys has attracted, most 
critical attention. It was nut, in itself, an extreme instance 
of poltergeist: at Alresford, at the close of the 18th cenlury, 
and at Willington Mill in the middle of the 19th the disturbances 
were much more violent and persistent than at Epworth,. while 
our evidence is, in all three examples, derived from the contem¬ 
porary narratives, letters and journals of educated persons. 
The Wesleys, however, were peo^e so celebrated and. so active 
in -religion that many efforts have been made, to explain their 
" old Jeffrey,” as .they called the disturbing agency. Those 
attempts at explanation have been fruitless, lie poet Coleridge, 
who said that he knew many cases,, explained all by a theory of 
contagious epidemic hallucination of witnesses. Dr .Salmon, 
of Trinity College, DubKn, set all down to imposture by Hetty 
Wesley, a vivacious girl (Fortnightly Roam, 1866). The 
documents on which he relied, when tiosely studied, did not 
support his chargiBs, for he made several important errors in 
dates, and on these his argument rested. F. Podmore, k several 
works, (e.g, ,^udles in Piychual Research), adopted a .theery 
of exaggerative memory in the narrators, as one dement, 
with a dose of imposture and of haUuqination beptten ofr 
excited, expectation. The Wesley letten and jeumote, wtitten 
from dsiy to dav, do not permit of exaggenstivt. memory, and 
whpn the records of 1716-1717 arc compared with the remini- 
sceoces collected from h» family by Tohu Wesley in 1^6, the 
discrep^cies are seen to be only sutm as occur kt afi. human 





evMOioe'atwat^aniri'aart'-di' «aDta,-'iM|gv.iqr nine^fCr-'4^ j 
ytmk. lifaui^ i& i^3i, Ifo Werfegr Bontiq/ied^ tt limnlmqi j 
hudgoraBBiDfay^keiv SttidM mfcinit* alMut .iti to beB tstf 
Sanwifl im. hot hR'liiifbudiandlitar daxtgUviiWj tlai 
dMorifae it.to: Samndj m -m oqieiinwc oi. hi(( mstbei at 
tittHbrte. HicuriMlnfaaa^ art7i7, b egL Meim aifa *ith".>fcK 
phonoBCB^ and'iwm'tiled of Ssmud^BUfBBttite, 

(tfr PodoMn’K ngutagaota aretn beiouBii.m 4 lU^ 70 ((mi/ 

Studiet dfi Piyeki^ Jitsiarchrix. 40>^S^ Sonaroateaitze ana- 
pmted^) The. tiuoiy -at helliwiiwttien omot aooonDt ten the 
unifoRntt)* of etatsmanti^ in. inany couatoetc andL at. si^ 
dates, ta the:efiBot that Ae.abjactaniyitttiaadjr set u-aattMi 
moved in soft curves and snuevies,.«rr “.troMbiocL” Soppase 
that an.adroit.iaapoatQE'U thMwiqgr thaOj auppnse ftatrthe 
spectatora era Mmtadt. vAtyt shonld. thaiil enitoBoant. esnery^ 
whan. piDdnee m. uufwm haUnciaatioa as to the medfe at 
motion ? It ia taattar ts coniesa ignoranoB, and lenamn: in 
doubt, than to -inSfona. such thcDrias. 

A. modem iastaneer may be analyaed, as the evidenca-vaa 
given cemtemBoraneDtrudy witiii ^ eveots. (Fbdmnre, Froc. 
Sat:. PtyeMad Rtttsrdi,. xia 45^58: Poiteageiats ”).i On. 
the loth or zist of February 1883 a Mia White', in a, 
cottage at .WorkacifL was “ washing- up the tea-things at: the 
tidile,” with; two of W-children, in the room, when. “ the taUa 
tilted up. at a eonsidwable an^e,” to herotnaBement;. @a the 
36th of February, Hr White bi^g from: hornet Mrs White 
extended hospitality to a gbl, Mza- Rose, “ ther dnld' atlsa 
imbedie motheh” Elisa is later described asi “ half-witted," 
but no proof of this is given. On the ratof Shech, White being 
from hofnsyat abotit rc-ga'pm. a.number od things “'whiohr had 
been irt the kitchema few minutes befrare ” oasao'tumbling'doonti 
the kitchen .stairs. Only Mrs.White end' Ehza.Flose wen then 
in the kitchen. ILater aome hot coalsi made an invasion. On 
the foUowingni^tty White being otrhame'in.i.liwkitdKn, wttiihis 
wife and Elicay, a miacelkneona throng of objects came in, 
Ms White made -vain, research upstairs, where was his brother 
Tom, Ob.his retom to the kitete “ » little china, woman left 
the mantelpiece and flew into the earner.” Being replaced^ it 
repeated, its. flig^ and > waa broken. Whitesent' ^ brother to 
fetch a^doctor; theroaiao' came a.pohcemaa, nansediHiggs-; and 
the doctor' and- polieemaa' saw, among other things, a basn.and 
cream jug rise up autnmaticallyy fall, on the floor and break. 
Nextmomingy a dock vrfaich had facen silent for eij^een months' 
struck; a crash was., heard, and the dbek wot found to ha-ve 
leapt over a bed and! faUen on the floor. All day many tbkga 
kept flying abont: and-breaking themselves, and Mr White seat 
Miss Rose-about her bniness. Peace ensued. 

Mr Podmorey who visited the scene- on the 7th and 8th of 
April end; collected depositioiu, sa^ (writing in i88g^.: " It 
may be stated iipnenlly duit there was no ponibiIcty,minnst' 
cases, o£ the ebjccts having been- thrown .by hand. . . . Meee- 
over it is hard to. oonceive by what medauieal. ^sphantes, 
under the circumstanees described; the nunrements o^d barvs 
been eflected. ,* To suppose that theae verioas. objects 
were all aao-ved by. mechanical contiavances argues htoredihlo 
stupidity,. amnunting almost to imfaeoilityr on the part' of all 
the ptfsons present, adio were not ra the'plat,” vdmiw Mggs, 
Dt Lfe^ and a miner named Cuiais, all certainly not. wanting 
in inteliigence," examiited tha'olijtciis and could flnd ne explana- 
tien, Vi^ite. attested that fre^ uwasimiis of the khchen by 
inantmabe ot^ccts/oocurred os Eliza was picking up theicodier 
arrivals;, and he saw a saltTcellar fly from the t^le while Eliza 
was in another psrt olths room. The omsunt of things ibiokea 
was vakwd by Whiteat'/fl. No one was in the roixn'when the 
dock struck and fell. Higgs «w White shut' the cupboard: 
doors, they ihstantly, burst o^p,and a luge glass, jar flew into 
the yand and brokei “ The jar could not go in a-straight tiae 
fran the cupboard out of the door; but it eertainljr did gw”’ 
(Higgs), The depositions were signed by the witpeases (&& 
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liS' 1896,. Mr Podmore, after thirteen years of CKperisnse 
in swwhmg' r up s et s of the pottsrgHst, pmAwid lns eecpima- 


n 

tkaui. 

gsitt)^ sMwi''‘iaap«sibe^'eduoatedi not uldlled'm oecuratb 
efen»sti(Br of aapIMl” (fRieydesdriM, ffiM'many'othertj 
in many lands, the " wobbling ” movement of ofal)eotrhi>fl^.) 
(sjJiaPsdiaoM tMlr tiM cvideneSifivc wseksialter dfttb: mre 
ma tne for eMgseratsd' inemariss. -(Mr PbdtaoK' did' not 
caHsahj iff stems, «c ecmt m pots^i eviMBct Of ht ttiS 
Bkfirdi Msd GMsMorongA Timer; gth' of March' i8l^. On 
acammation'it proves tp tally ds jwaciSely as possible’sm the 
tsstnnonres vdiiohhe gave'to. Ur Poibnere; except that m Mtaocli’ 
fae,mentnntd''OBe’or tfwo-niraeleo whi^ hcomitted! five weeks 
hater 1 The evidenee' is published hr hang's The Afdking' if 
fieftgsM, 1898, p. 3sfl‘) (3)Ththeevide»»eegiVeB‘toMrPodi«ore 
fivs'Weaks uter date; tdwe are dberepaneies between Higgs and 
White as to- the seqaenee of some ewerits, and' as to^ whether 
one Coulter was present when' the clock fbllj he asserts; Higgs 
and White deny ib {llrwe isneverevidenoeof several witnesses, 
five'weeks after an'event; without such discrepancies. If there 
wen; the evidence would be suspected'as'" ceokedi” Riggs- 
in’ .Amril gave the same' version as in' March,)- (t) As there 
are discrepanoies, the statements that' Eliza west net always 
present at the abnormal occurrences may be erroneous'. “'Ibis 
perhiq>ssiot unreasonable tO’conjecture'that EKisa Rbse herself; 
a» the instFutnent of' mysterious agencies; or ein^ as-a half^ 
-witted gh-l gifted with annonnrf cunning and love of mischief, 
may been directly Fespmsible for all that teefle ptsew.” 
(Htmi, if, as we have seen, the theory of'meohemieal amllances- 
is abudoned,'“ under the okcumstances described " ?’ wueed 
to assume ttet all the circumstanees are wrongly described 
Yet events did eoeur, the breakages were Imnents^, end we 
ask how could the most half-witted of gii# damage so much 
property undetected, under the eyes of the own w; a policeman, 
a pnKtitienerand others-? -How couldshe throwthings 

from above into the room where she w^pipicldng up the things 
as they arrived ? Or is that a misdescription ?’ Ho evidence 
of Eliza's baU-wittednesB and - abnormal ctmning is adduced. 
If we caU her' “ the mstru-ment of mysterious agencies,’' the 
name of'these-agencies is—poltageist I No later attempt to 
find and' examine the abnormal girl is recorded.) 

The explanations are net ideally satisfactory, but they are the 
result, in Mr Pt-dmore’s mind, of examination' of sevwail later 
coses of poltergeist.* In one a girl, carefully observed, was 
detected' throwing' things, and evidenee- that the phenomena 
occurred, in her alMenee; at another place and'tinje, is discounted. 
In several other case-sj exaggerations of memory, malobservation 
and' trickery eombined, are’ the ewplanatioBS, wid the conclu¬ 
sion is that there » “ strong ground ” fbr bdieving -in- trickery 
as the true explanarion of all' these eleven cases, mduding 
the Worksop affmr; Hr Podmore asserts that, at Wwltsw, 
“'the witnesses did not give their testimony until' some weeks 
after theevunt.” That is an emmeons statement as faras Higgs 
goes, the result apparently of malobservation of the local news- 
pa'per. More or Iw of the evidence was printed in the week 
when, the-events occurred. Something- more than unconscious 
exaggerathm, or matehservation, seems needed to explain the 
amazing statements made by Mr Hewman, a gamekeeper of 
Lord Fbrtman, on the r.jrd of Tanuary 1895, at Durmeston in 
another csaei Among other tir^, he said that on the i8th 
of December 1894, a boot flew out of a door. “T went atid put 
my foot on the boot and said ‘ I defy anything to move this 
boot.’’ Jnrt as T stepped off, it rose up- behind me and knocked 
my hat off. There was nobody behind me.” Gamekeepers are 
acute ofaervers, and ff the narrative be untrue, Bndobservation 
oT' defect of m emor y does' not' expfem the- fact. Ih this ease, 
at Durraestbn, the rector, Mr Anderson, gave an account of 

* The preseal writer criticized Mr. Podmora's wmlauatiimi in 
TKt .MttIKng. of Religion, lib Podmore replied (Proc. Soc. PsyUical 
RenarcH; xrv. 133, 13O), pobrth^ orrt air error hi tfie-erffle's' 
pmaatattao'of’ ms mMUiniii He, im tain, said that'the 'Writer 
.thoaipioaa Oi» sapeetwriaal interpseitaitlaw,." wUob ktnot.eoaet, 
on the writer hasi no tbeoiyi on die subject, thoaah he ia. hot 
satiafied fhat “ a naughty Itrae gfrl '* is' a unlfotinly anccessfiil 
seflOtioir of' the pMtetg^'preblenz 
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some of the minor phenomena. He could not explain them, and 
gave the best character to the *Nonconfonnist mother of the 
child with whom the events were associated. No trickeiy 
was discovered. 

The phenomena are frequently connected with a person, 
often a child, suffering from nervous malady or recent nervous 
shock. No such person appears in the Alresford, Willington, 
Epworth and Tedworth cases, and it is not stated that Eliza 
Rose at Worksop was subjected to a medical examination. In 
a curious case, given by Mrs Crewe, in The Night Side of Nature, 
the young person was the daught^ of a Captain Molesworth. 
Her own health was bad, and she had been depressed by the 
death of a sister. Captain Molesworth occupied a semi-detached 
villa at Trinity, near Edinburgh; his landlord lived next door. 
The phenomena set in: the captain bored holes in the wall to 
discover a cause in trickery, and his landlord brought a suit 
against him in the sheriff's court at Edinburgh. 

The papers are preserved, but the wAtcr found that to 
discover them would be a herculean labour. He saw, how¬ 
ever, a number of documents in the office of a firm of 
solicitors employed in the case. They proved the fact of the 
lawsuit but threw no other light on the matter. We often 
find that the phenomena occur after a nervous shock to the 
person who may be called the medium. The shock is frequently 
consequent on a threat from a supposed witch or wizard. This 
was the case at Cideville in 1850-1851. (See an abstract of the 
documents of the trial. Proceeding!! S.P.R. xviii. 454-463. 
The entire report was sent to the writer.) In 1901 there 
was a case at Great Grimsby; the usual flying of stones 
and other objects occurred. The woman of the house had been 
threatened by a witch, after that the poltergeist developed. 
No explanation was forthcoming. In Proc, S.P.R. xvii. 

330 the Rev. Mr Deanley gives a curious parallel case 
with detection of iroppsture. In Miss O’Neal’s Devonshire 
Idylls is an excellent account of the phenomena which occurred 
after a Devonshire girl of the best character, well known to Miss 
O’Neal, had been threatened by a witch. In the famous instance 
of Christian Shaw of Baigarran (1697) the child had been thrice 
formally cursed by a woman, who prayed to God that her soul 
“ might be hurled through hell.” Christian fell into a state 
which puzzled the medic^ faculty (especially when she floated 
in the air), and doubtless she herself caused, in an hysterical 
state, many phenomena which, however, were not precisely 
poltergeistish. A very marked set of phenomena, in the way 
of movements of objects, recently occurred in the Hudson Bay 
territory, after a half-breed girl had received a nervous shock 
from a flash of lightning that struck near her. Heavy weights 
automatically "tobogganed,” as Red Indian spectators said, 
and ^ere were the usual rappings in tent and wigwam. If we 
accept trickery as the sufficient explanation, the uniformity of 
tricks played by hysterical patients is very singular. Still 
more singular is a long series, continued through several years, 
of the same occurrences where no hysterical patient is known to 
exist. In a very curious example, a carpenter's shop being the 
scene, there was concerned nobody of an hysterical temperament, 
no young boy or girl, and there was no explanation (Proc. S.p.R. 
vii. 383-394). The events went on during six’ weeks. An”! 
exceUent case of hysterical fraud by a girl in France is given 
by Dr Grasset, professor of clinical medicine at Montpellier (Proc. 
S.P.R. xviii. 464-480). But in this instance, though things 
were found in unusual places, nobody over eight years old saw 
them flying about; yet all concerned were deeply superstitious. 

On ^e whole, while fraud, especially hysterical fraud, is a 
vera causa in some cases of poltergeist, it is not certain that the 
explanation fits all cases, and it is certain that detection of 
fraud has often been falsely asserted, as at Tedworth and 
Willington. No good chronic case, as at Alresford, Epworth, 
Spraiton (Bovet’s Pandamonium), Willington, and in other 
cmssical instances, has been for months sedulously observed by 
series. In short-lived cases, as at Worksop, science appears 
ott, the scene long enough after date to make the theory of 
exaggeration of memory plausible. U we ask science to explain 


how the more remarkable occurrences could be produced by a 
girl tx kypetkeM, half-witted, the reply is that the occunmees 
•never occurred, they were only " described as occurring " by 
untrained observers with “ patent double magnifying ” memo¬ 
ries; uid with a capacity for being hallucinated in a uniform 
way all the world over. Yet great quantities of crockery 
and furniture were broken, before the ^es of observers, in a 
house near Ballarmina, in north Ireland, in January' 1907. 
The experiment of exhibiting a girl who can break all the 
crockery without being detected, in the presence of a doctor 
and a policeman, and who can, at the same time, induce the 
imectators to believe that the flying objects waver, swerve and 
" wobWe,” has not been attempted. 

An obvious difficulty in the search for authentic information 
is the circumstance that the poor and imperfectly educated are 
much more numerous than the well-to-do and well educated. 

It is therefore certain that most of the disturbances will occur 
in the houses of the poor and ill educated, and that their evidence 
will be rejected as insufficient. When an excellent case occurs 
in a palace, and is reported by the margravine of Bayreuth, sister 
of Frederick the Great, in her Memoirs, the objection is that her 
narrative was written long after the events. When we have 
contemporary journals and letters, or sworn evidence, as in the 
aSairs of Sir Philip Ftancis, Cideville and Willington, criticism 
can probably find some other good reasons for setting these 
testimonies aside. It is certain that the royal, the rich and the 
well-educated observers tell, in many cases, precisely the same 
sort of stories about poltergeist phenomena as do the poor and 
the imperfectly instructed. 

On toe theory that there exist “ mysterious agencies ” which 
now and then produce the phenomena, we may ask what these 
agencies can possibly be ? But no answer worthy of considera¬ 
tion has ever been given to this question. The usual reply is 
that some unknown but intelligent force is disengaged from the 
personality of the apparent medium. This apparent medium 
need not be pre.sent; he or she may be far away. The High¬ 
landers attribute many poltergeist phenomena, inexplicable noises, 
sounds of viewless feet that pass, and so forth, to tdradh, an 
influence exerted unconsciously by unduly strong wishes on the 
part of a person at a distance. The phrase falbh air firsaing 
'“going uncontrolled”) is also used (Campbell, Wf/cAcra/r and 
Second Sight in the Scottish Highlands, 190a, pp. 144-147). The 
present writer is well acquainted with cases attributed to 
tdradh, in a house where he has often been a guest. They excite 
no alarm, their cause being well understood. We may call this 
kind of thing lelethoryby, a racket produced from a di.stancc. 
A very marked case in Illinois would have been attributed in 
the Highlands to toe tdradh of the late owner of the house, u 
dipsomaniac in another state. On his death the disturbances 
ceased (first-hand evidence from the disturbed lady of the 
house. May 1907). It may be worth while to note that the 
phenomena are often regaided as death-warnings by popular 
belief. The early incidents at the Wesleys’ house were thought 
to indicate the death of a kinsman; or to announce the approach¬ 
ing decease of Mr. Wesley pire, who at first saw and heard 
nothing unusual. At Worksop the doctor was called in, because 
the phenomena were guessed to be “ warnings ” of the death 
of a sick child of the house. The writer has first-hand 
evidence from a lady and her son (afterwarfs a priest) of 
very singular movements of untouched objects in their presence, 
which did coincide with the death of a relation at a distance. 

BiBLiocRApHy.—The literature of the subject is profuse, but 
scattered. For modern instances toe Proceedings of the Society 
for Physical Research may be consulted, especially an essay by 
F. W. H. Myers, vii. 146-198, also iv. 39-38; with toe essay by 
Fodmore, already quoted. Books like Dale Owen’s Footfails 
on the Boundary of Another World, and Fresnoy's Recueil des dis -, 
sertationt sur let apparitions, are stronger in toe quantity of anec¬ 
dotes tlan in toe quality of evidence. A Lang's Booh of Dreamt 
and Ghosts, contains outlandish and Celtic exanqdes, and Telfair’s 
(Teller's) A True Relation of an Apparition (1694-1696) shows un¬ 
usual regard for securing signed evidence. Kiesewetter s Geschichte 
des neueren Occuttismus and Graham Dalyell’s Darher Super- 
stiHone <of Scotiand, with any coUectioas of triids for witchcraft, 
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aMy .beooaattItad, •nd 'Bovet’t (1684) li very rich 

in caiM. The Juarature of the iamons drummer of Tedwoith 
(Much i6da-April 1O63) begins with an abatract of the iwoqa 
deposition of iii Mompewfl) whose house was the scene of the dis¬ 
turbances. The abstract it ip the Mtrcmriiu publicus of April 
1663, the evidence was given in a court of justice on the i jlh ai April. 
There is also a ballad, a rhymed news-sheet of 1661 (Antiiony 
Wood's Collection, 4or (193), Bodleian Library). P^ys mentions 
" books " Ibout the affair m his Diary for June 16(13. Glanvil's 
first known ve^on is in his Sadducimus triumpkdut of 1666. 
The sworn evidence of Mompfssoa proves at least that he was 
disturbed in an intolerable manner, certainly beyond any means 
at the disposal of his two daughters, aged nine and eleven or there¬ 
abouts. The agent may have bem the i/tradh of the drummer 
whom Mompesson offended. Glanvil in t066 confused the dates, 
and, save for his own eirperiences, merely repeats the statements 
current in rOOi-lfi^. The ballad and Mompusson's d^sition 
are given in Proc. S.P.R. xvii. 304-336, in a discussion between 
the writer and Mr Podmore. The dated and contemporary 
narrative of Procter in the Willington Mill cose ^^35- 
1847), is printed in the Joam, S.P.R. (Doc. rSga), with some 
contemporary ietters on the subject. Mr Procter endured the 
disturbances for sixteen years Imfore he retreated from the 
place. There was no naughty little girl in the affair; no nervous 
or hysterical patient. The Celtic hypothesia of tiraih, exercised 
by " the spirit of the living," includes visual apparitions, and ntnny 
a so-called “ ghost ” of the dead may be merely the iiradh of a 
living person. (A. L.) 

POLTROON, a'coward, a worthless rogue without courage or 
spirit. The worti comes tlirough I'r. poltron from Ital. pcitrane, 
an idle fellow, one who lolls in a bed or couch (Milanese palter, 
Venetian poltrona, adapted from Gei. Polster, a piUow; cf. 
English “ bolster ”). The old guess that it was from I,at. pollice 
truncus, maimed in the thumb, and was first applied to those 
who avoided military service by self-mutilation, gave rise 
probably to the French application of poltron to a falcon whose 
talons were cut to prevent its attacking game. 

POLTROT, JEAN DE (c. 1537-1563), sieur de Mer 4 or Mdrey, 
a nobleman of Angoumois,who murdered Francis,duke of Guise. 
He had lived some time in Spain, and his knowledge of Spanish, 
together with his swarthy complexion, which earned him the 
nickname of the “ Espagnolet,” procured him empioyment as a 
•spy in the wars against Spain. Becoming a fanatical Huguenot, 
he determined to kill the duke of Guise, and gained admission 
as a deserter to the camp of the Catholics who were besieging 
Orleans. In the evening of the i8th of February 1563 he hid 
by the side of a road along which he knew the duke would pass, 
fired a pistol at him, and fled. But he was captured the next day, 
and was tried, tortured several times, and sentenced to be drawn 
and quartered. On the i8th of March 1563 he underwent a 
frightful punishment. The horses not being able to drag off his 
limbs, he was hacked to pieces with cutlasses. He had made 
several contradictory declarations regarding the complicity of 
Coligny. The admiral protested emphatically against the 
accusation, which appears to have had no foundation. 

See Mtmoires du prince de Condi (London, 1743)1 T. A. D’Aubignfi 
Histoire universelle (od. by de Ruble, Soc. de I’histoire de France, 
1886); A. de Ruble, L'Assassinai du due Fraufois de Lorraine (Paris, 
1897). 

POLYAENUS, a Macedonian, who lived at Rome as a rhetori¬ 
cian and pleader in the ind century a.d. When the Parthian War 
(162-5) broke out, Polyaenus, too old to share in the campiaign, 
dedicated to the emperors Marcus Aurelius and Lucius Verus a 
work, still extant, called Slrategica or Strategemata, a historical 
collection of stratagems and maxims of strategy written in Greek 
and strung together in the form of anecdotes. It is not strictly 
confined to warlike stratagems, but includes also examples of 
wisdom, courage and cunning drawn from civil and pwlitical life. 
The work is uncritically written, but is nevertheless important on 
account of the extracts it has preserved from histories now lost. 
It is divided into eight books (parts of the sixth and seventh 
are lost), and originally contained 900 anecdotes, of which 
833 are extant. Polyaenus intended to write a history of the 
I^rthian War, but there is no evidence that he did so. His 
works on Macedonia, on Thebes, and on tactics (perhaps identical 
with the Stralegica) are lo.it. 

Hia Stralegica seems to have liccn highly e.stcemcd by the Roman 
emperon, and to have been handed down by them as a sort of 


heirloom. From Rome it passed to GenStaittinoi^; at the end af 
the 9th century it was diligently atudied Ity Leo Vt., who, himself 
wrote a work on tactics; and in the middle of the toth century 
Constantine Porphyrogenitus mentiotto! it as one of the most 
valuable books in the imperial library. It was used by Stobaeui, 
Suidas, and the anonymous author of the work lle|d Marmr (see 
PautspHATUS). It is arranged as follows : bka i., if,, lii., strata¬ 
gems occurring in Greek history; bk. iv., stratagems of the Mace¬ 
donian kings and successors of Alexander the Great; bk. v., strata¬ 
gems occurring in the history of Sicily and the Greek islands and 
colonies; bk. vl, stratagems of a whole people (Carthaginians, 
Lacedaemonians, Argives), together with some todividualt 
(Philopocmen, Pyrrhus, Hannibal) ; bk. vii., stratagems of the 
barbamas (Modes, Pera'ana, E^ptians, Thracians, S^hiaas, 
Colts); bk. viii., stratagems of Romans and women. Tnis dis¬ 
tribution is not, however, observed very strictly. Of the negligence 
or haste with which the work was written there are many instances: 
e.g. he confounds Dionysius the elder and Dionysius the younger, 
Mithradates satrap of Artaxerxes and Mithradates the Great, 
Scipio the elder and Scipio the younger, Perseus, king of Macedonia 
ana Perseus the cogipanion of Alexander; he mixes up the strata¬ 
gems of Caesar and Fompev; be brings into Immediate connexion 
events which were totally distinct; he narrates some events twice 
over, with variations according to the different authors from whom 
he draws. Though be usually abridges, he occasionally amplifies 
arbitrarily the narratives of bis authorities. He never mentions 
his authorities, but amongst authors still extant he used Herodotus, 
Thucydides, Xenophon, Polybius, Diodorus, Plutarch, Frontinus 
and Suetonius; amongst authors of whom only fragments now 
remain he drew upon Ctesias, Ephorus, Timaeus, Pbylarchus and 
Xicolaus Damascenus, His style is clear, but monotonous and 
inelegant. In the forms of his words he generally follows Attic 
usage. 

The best ctHtion of the text is Wdlfflin and Melber (Teubner 
Series, 1887, with bibliography and editio frincepe of the Strate- 
gemala of the emperor Leo); annotated editions by Isaac Casaubon 
(1589) and A. Cora8s (iwg); I, Melber, Ueber die Quellen und 
Werih dcr Strategemensammlung Polydns (i88j); Knott, De fide 
et fontibus Polyaeni (1883), who largely reduces the number of 
the authorities consulted by Polyaenus. Eng. trans. by K. Shepherd 
(J 793 )- 

POLYANDRY (Gr. iroAvr, many, an8 divjp, man), the system 
of marriage between one woman and several men, who are her 
husbands exclusively (see Famii.y). The custom locally legal¬ 
izing the marriage of one woman to more than one husband at a 
time has been variously accounted for os the result of poverty and 
of life in unfertile lands, where it was essential to check popula¬ 
tion as the consequence of female infanticide, or, in the opinion 
of J. F. McLennan and L. H. Morgan, as a natural phase through 
which human progress has necessarily passed. Polyandry is to 
be carefully differentiated from communal marriage, where the 
woman is the property of any and every member of the tribe. 
Two distinct kinds of polyandry are practised: one, often called 
Nair, in wliich, as among the Nairs of India, the husbands are 
not related to each other; and the second, the Tibetan or fraternal 
polyandry, in which the woman is married to all the brothen of 
one family. Polyandry is practised by the tribes of Tibet, 
Kashmir and the Himalayan regions, by the Todas, Kootgs, 
Nairs and other peoples of India, in Ceylon, New Zealand, by 
some of the Australian aborigines, in parts of Africa, in the 
Aleutian archipelago, among the Koryaks and on the Orinoco. 

.See McLcnnan's Primitive Marriage (London, 1883); Studies in 
Ancient History (London, 1886); "The Levirate and Polyandry," 
in The Fortnightly Review, new series, vol. xxi. (London, 1877); 
L. H. Morgan, System of Coneanguinily and Affinity of the Human 
Family (Washington. 1869); Lord Avebuty, Origin of Civilisation; 
E. Weslcrmarck, History of Human Marriage. 

POLYANTHUS, one of the oldest of the florists’ flowers, is 
probably derived from P. variabilis, itself a cross between the 
common primrose and the cowslip; it differs from the primrose in 
having the umbels of flowers carried up on a stalk. The florists’ 
polyanthus has a golden margin, and is known as the gold-laced 
polyanthus, the properties being very distinctly laid down and 
rigidly adhered to. The chief of these are a clear, unshaded, 
blackish or reddish ground colour, an even margin or lacing of 
yellow extending round each segment and cutting through its 
centre down to the ground colour, and a yellow band surrounding 
the tube of exactly the same hue as the yellow of the lacing. The 
plants are quite hardy, and grow best in jsttong, loamy soil 
tolerably well enriched with well-decayed dung uid ieof-mogld; 
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For tite-flower borders what sre oalled fancy p<^yanthufes are 
adopted. These are best raised annually from seed, ^e young 
crop each year, blooming in succession. The seed should be 
sowi as soon .as ripe, the young plants being allowed to stand 
through the winter in the seed bH. In April or May they ore 
plantra out in a bed of rich garden' soil, and they •will bloom I 
abundantly the follow!^ spring. A low of the better " thrum- 
eyed ” sorts (those having the anthers in the eye, and the pistil 
sunkmtbetube should teal lowed to ripen seed; the rest may 
thrown away. Tn some remarkable forms which ha've been 
cultivated for centuries the ordinarily green calyx has become 
petoloid; when this is complete it forms the huse-ia-hose priei- 
rose of gardeners. There are also a few well-known double- 
flowered varieties. 

POLTBlUfl (c. J04-12S B.C.), Greek historian, was a native of 
Megalopolis, in Arcadia, the youngest of Greek cities (Paus. viii. 
9), which, however, played an hononrabk part in the last days of 
Greek freedom as a stanch member of the Achaean League (f.v.). 
His father, Lycortas, was the intimate friend of Philopoemen,fmd 
on the death of the.latter, in 182, succeeded him as leader of the 
League. The date of Polybius’s birth is doubtful. He tells us 
himself that in 181 he had not yet reached the age (? thirty years, 
Polyb. xxix. 9) at which an Achaean was legally capable of 
holding ofliioc (xxiv. 6). We learn from Cicero (Ad Fam. v. la) 
that he outlived the Numantine War, which ended in 13a, and 
from Lucian (Macreb. 22) that he-died at the age of eighty-two. 
The majority of authorities therefore place his birth between 
a 14 and 204 b.c. Little is known of his early life. As the sem of 
Lycortas he was naturally brought into close contact with the 
leading men of the AcL^n League. With Phibpoemen he 
seems to have been on intimate terms. After Philopoemen's 
tragic death in Messenia (182) he was entrusted with the honour¬ 
able duty of conveying home the um in which his ashes h^ been 
deposited (Plut. Phil. 21). In 181, together with his father, 
Lycortas and the younger Aratus, he was appointed, in spite of 
his youth, a member of the embassy which was to visit Ptolemy 
Epiphanes, king of Egypt, a mission, however, which the sodden 
death of Ptolemy brought to a premature end (xxv. 7). The 
next twelve years of his life are a blank, but in 169 he reappears 
as a trusted adviser of the Achaeans at a difficult crisis in the 
history of the League. In 171 war had broken out between Rome 
and the Macedonian king Perseus, and the Achaean statesmen 
were divided as to the ^icy to be pursued; there were good 
seasons for fearing that the Roman senate would regard neu¬ 
trality as indicating a secret leanmg towards Macedon. Polybius 
therefore declared for an open alliance with Rome, and his views 
were adopted. It was decided to send an Achaean force to co¬ 
operate with the Roman general, and Polybius was sdected to 
cotnmond the cavalry. The Roman consul declined the {woflered 
assistance, but Polybius accompanied him throughout the- 
campaign, and thus gained his first insight into tlie military 
system of Rome. In the next year (168) both Lycortas and 
Polytaus were on the point of starting at the head of 1200 
Acteeans to take seivice in Egypt against the Syrians, when an 
intimation from the Roman commander that hrmed inter¬ 
ference was undesirable put a stop to the expedition (xxix. 23). 
The success of Rome in the war with Perseus was now assured. 
The final victory was rapidly followed by the arrival in Achaea 
of Roman commissioners charged with the duty of establishing 
Btoman interests there. Pdybius was arrest^ with tooo of 
the principal A^aeans, but, while his companions were con¬ 
demned to a tedious incarceration in the country towns of Italy, 
he obtained permission to reside in Rome. This privilege he 
owed to the influence of L. Aemilius Paullus and his two sons, 
IWpioandrabius(xxxii. 9). Polybius was received intoAemi- 
liw's house, and became die instructor of his sons. Between 
Soipio (P. Comelms Scipio Africanus the younger), the future 
Oonquanref Carthage, andhiinself a friendship soon sprang up. 
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which r^ened into a IMeloiw mtimacy, and whs of'jnesthnablg 
service to him thioughout .his ateix. Itprdteexed hhilfiraffl 
%terftreaoe, opened to him the hi^estxhxl^eif Homansneie^ 
and enabled him to acquiae a perstttal influenee with thrlead^ 
men, which stood him in good stead when' he afterwards came 
forward to inediate between his counti^en and Rome. li 
placed within his reach opportunities for a close study of-Rome 
and the Romans such as had.faUeni to no.historian beforelhim^ 
and secured him the requisite tessure for using them, while 
I Scum’s h'berality' more than once supplied hhn with the means of 
I conducting difficult.and. costly historical investigations (Pliny, 
V. y); In 151 the few surviving exiles were ailowed to 
return to Greece. But the stay of >Peiybiuo in Achaea was brief, 
The esthnation in which he was held at Rome is dearly riiown 
by the an^ty of the consul. Marcus, (or Manlius) Manilius <149) 
to take him as his adviser -on his expeditton. againat Carthages^ 
Polybius started to join him, bnt broke off his journey at Contra 
on learning that the Carthaginians were inclined to yield (xxxvi. 
3). But when, in 147, Scipio himself took the command in 
Africa, Polybius hasteaed to join him, and was an eyo-witness 
of the siege and destruction of Carthage. Daring his absence in 
Africa the Achaeans had made a last desperate attempt to 
axsert their independence of Rome. He returned in 14$ to find 
Corinth in ruins, the fairest cities of Achaea at the mercy ottiie 
R-oman soldiery, and the famous Achaean League shattered to 
pieces (see Achaean LaAcnm). All the influence he possessed 
was freely spent in endeavounng to shield his countrymen from 
the worst consequences of their rashness. The excesses of the 
soldiery were checked, and at his special intercession the statues 
of Aratus and Philopoemen were preserved (xxxix. 14). An 
even more difficult task was that entrusted to him by the 
Roman authorities themselves, of persuading the Achaeans to 
acquiesce in the new regime imposed upon ftem by their con¬ 
querors, and of setting the new machinery in working order. 
With this work, which he accomplished so as to earn the heartfelt 
gratitude of his countrj'men (xxxix. 16); his public career seems 
to have closed. The rest of his life was, so far as we know, 
devoted to the great history which is the lasting monument of 
his fame. He died, at the age of eighty-two, of a fill from his 
horse (Lucian, Macrob. 22). The base of a statue erected to 
him by F.lis was found at Olvmpia in 1877. It bears the inscrip¬ 
tion ^ vtfXts 17 TiXflwv tloXu'jfliov AvKopra Mc^'oXoiroXIriTV. 

Of the forty books which made up the history of Polybius, the 
first five alone have come down to us in a complete form; of the refrt 
we have only more or less copious fragments. But the general 
plan and sc^e at the work are explained by. Polybius himsdf. 
His intention was to make plain how and why it was that " all the 
known regions of the civiUzed world had fallen under the sway 
of Romo" (iii. i). This empire of Rome, unprecedented in its 
extent and still more so in the rapidity with which it ted been ac¬ 
quired, was the standing wonder ot the age, and " who," he exclaims 
g. 1), " is so poor-spirited or indolent as not to wish to know by 
what mesons, and thanks to what sort of constitution, ^e Romans 
subdued the world in something less than ^ty-three years ?" 
These fifty-three years are those between 220 (the point at which 
the work of Aratus ended) and 168 b.c., and extend therefore 
from the outbreak of the Hannitelic War to the defeat'Of P^eus 
at Pydna. To this period then the main portion of his history 
is devoted from the third to the thfrtieth book inchiaivc. But 
for clearness’ sake he prefixes in bks. i. and ii. such a pteliminary 
sketch of tho earlier history of Rome, of the First Punic. War, and 
of the contemporary events in Greece and Asia, as wiO enaUe bh 
readers nsire fully to understand what follovra. This seems, to 
have been his original plan, but at the opening of bin iii,, written 
apparently after 146. he explains that he thought it desirable to 
a^ some account of the manner in which the Romans exerrised 
the power they had won, of their temperament and poHcy and of 
the final catastrophe which destroyed uuthage asd for over broke 
up. the Achaean League (iii, 4, 5). To tiiis appendix, giving the 
history from 108-146, the last ten hooks are devoted. 

Whatever fault may be found with Polyhius, iherc can be no 
question that he had formed a high conception of the task befeip 
him. He lays repeated stress on two qualitin as distingnisbing 
his history from the ordinary run of historicid coinporitloas. The 
first of these, its synoptic character, was partly necessitated by the 
nature of the period. The various state; frin^g the basin, of Bie 
Mediterranean bad become so inextricably interwoven that it 
was no longer possible to deal with them, in isolatian. {folyhsus 
thereidte cUiiins for his history that it will take a compieheMiva 
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&«. Mrno-Mriaiof.apaGiatinazTativei.eeuldihavaaiipplMci. gotbtadatatDa. th a fo n wI atia n bfBamafnaa* «»M(rtin. wpawiflcali 

flMcaecond HiaaUty upon whicfar fislybina iaiiita M latcUvea, M inataocea ot.Xi* oasqCnl attantwa. tacgaMM^^illpd 

hia Wttory.iiDnvaUathm iaita." pngnatic " obanatar., It.d«ala» itoppan^h«w«bave.n«tot)^.tlM.<ast eiliia.wi<ialy.eKtaaMtMMtiti 
thatiU, with eveataand with tbair oau«Wi.andaiiaBiat anaaeurata trona the Atrioan eoaat andittn gUlara.at fieicittleaTin..tte:w«it;itO' 
raoord and oi^duaatioa of-aaoertained. taota, Thil'"ipragpubic tha.Euidna.and. the eoaita.et. Aaia Ifinoriia. t«.eait„ but 
method" (iib ^.mahfls hiatoiy inteUigiUe by explaining tba.how .geograpbicatand topoga^hkalrotudiaat aocttaied ithmagbont Ua 
aiid'!the.why:.'aBdi.aaeoiHUy, it:u.onl}>.when.ao tmtten .that^bittoiy- hiatscyi . 

can.poeiarmita true. tuMtionef inafruoiiagi and. guitbag; thorn, who Jtext.to.ihe duty, of .original. rtaeacd»,fPolvbhpi nwha that .of- 
study it. For the i^at uae of hiatQry,.aocordingito.f!Mybhis,hitG i mpart i a li ty. Soneameant oif bias fn.flavoanM'Ohf'eWaoo^ry 
contribute to the right oonduct of human life (i. 33I. Bnt this laay.tbethinkt/faepardonadaanatiiml (>vi..i4));,bdtit.iannpnrAia- 
it can deionly if the hisitoilna beera in.ndnd the true naituro of.his ahle^. be.aaya.for thehiBtorian.tn.Jchanything.whatever aMve. the 
task. He must nmemher that thn historian should not write u truth, And.oo the wbal%i Polybias,must.be allowed berat agaiai 
the dramatiat does to charm or exoite his audiense for the moment t» have pmctised what be prcadied.. It is Izue lhatihistadastwn 
(ih jb). He. will, aim. simply at exhibiting eventa in their, tnia for and pride in Arcadia appear in more than, ope: psasagm (iy.. ao, 
light, setting foirtfa. “the why and the how" in eashicase, not ai),. as.alsoidoas,his.di8lilte of the Aeteliass id, 48,..u<.' & tfll., His 
canfusing, oauaes and occasions, or dragging in old wives' fahles, treatment of Asatau and. PhiJopoem6n,.the aeromot.lSLe dnhaean 
prodigies and.marvels.(ii. 16^ >>>. 48)- HewiUomit nothing which, lueague, and of Cleomenes of Sparta, its most constant enemy, is 
can hdp to explain.the events he is dealing with: the geauis.and perhaps open, to severer critjcism. Cectainly Cleomenes. does.not 
tempemmanb of particular peoples, their political, and military receive full justice at. his hands,. Snnilarly his views of. .Rome 
systems, theohafacteraof.thelsediogmen, thegeogTspUcalfestures and. the Beiaans, may have been influenced by his Arm:belief, in 
of the ooustry, must.all be .taken into, account. To this conception the necessity oi aocep^g the Soman, sapcemacy as inevitablAi 
of history Poiybias is on- the whale consistantly faithful. It is. and, by hie intimsny'with.Sdpio.. He had a deep admiratioii for 
true that. hie. anxiety, to instruct leads often to a rather wearisome the great republic, for her. well-balanced conatitutiony for her.militaty 
itnraticsa of his favourite, maxims, and tbat.bis digressions,, such system^ and for. thv character of. her catieens. But. jpst, as. ms 
as that on the militaey art, are. occasionally, provoi^gly long and ^trioUsm doea-not blind him to the faults.aAd folliesof toeountiy' 
didactic. Blit his comments and reflections ore for tbs most part men. (iKXviiu 4|. j, b), so be.does netiscrupla to critidu' Borne, 
sound and instructive (e.g. those on the lessons to be learnt, iram Hu notices the incipient degecarsoy of. Kesne after 14A (nviii. 33), 
the revolt of. the mcscenaries. in Africa, i. 63 ; from the Celtic raids He endeavours to bold the balance oveoly between Borne 
in Italy,,it. 33; and on the Roman character), whileamonghiadigres- Carthage; he strongly condemns the Roman occupation of,Sardinia. 
sions are included.such invaluable chapters as those on the Somau as a breach of faith (iU. afl, 31); and he doM full justice to 
constitutioo (bk, vl), the graphic description of Cisalpine Gaul Hannibal. Moreover, there can be no doubt thsi: he skestched the 
(bk. ii.) and the account of the rise and constitution of the Achaean Roman character in a masterly fashion. 

League, (ii. 38 seq,). To his anxiety again to trace back, events His iatesest ia the study of character and his skill in its delinea- 
to their first oausea we owe, not only the careful inquiry (bk. hi.) turn are everywhere noticeable. Ht; beuovcs, indeed, in an.over-, 
into, the origin of the Second Punic War, but the shoioh of early ruling fortune, which guides the course of events. It is fortane 
Roman history in bk.. i., and of the early treatiee between .Rome which has faShieaed anew the face of the world', in his own time 
and Carthago in iii. 23 seq. Among the many defects which he (iv. 3), which.has brought the whole civilized world iato sul^ec.tion 
censures in previous historians, not the least, serious in. his eyes to Bme (L 4)1;,and. the Boman Empire itself is the mostJUtiveHous 
arc their inattention to the political and geagra]diical suerousdi^ of her works (viii. 4). But under iortuns not only politicali and 
of. the history (ii, iC, iii. 36), and their neglect duly to set forth geographical conditions but the cbaractois. and. tempecamonts of 
causes ef events (iii. 6). nations andi individuals play their part. The Romana, ted, been 

Polybius is.equally cxplioit as regards, the personal qualifications fitted by thek previans.stiuggles ioi the conquest, of tte world 
neceseary for a good historsm, and in this respect looms praotioo,ia they were chosen to punish the treacteryw Philip.sf Macedofi 

in close agraemeut with his theoiy. Without a personal ktnwledge (xv. 4); andithe greatest of them, SetpimhinaeU, Polybius ^regards 
of.afiaics a writer will iaevitably distort the true relations and inv- aathe especial fa vourito of fortune (xxxii. 3)'. 
portanoe of events (xii. 38), Such experienoo would have saved In respect of focm, Polybius, is far the inferior of' Livy,, partly 
aecoraplished and fluent Greek writers like. Ximaeus from many owiag to his very virtues, Hia laudable desire to-pseseatia weturo 
of their blunders (idi, aga), but the shurtcomin^af Roman, saldian of the whole pofitical situation at each imaprUrntmomext u. fatal 
and senators like Q. FabiliS' Piotor riiow that it is not enough by to the continui^ of his narrative. Thus the tlirilling story of the 
itself. Equally indUpeoisable is careful painstaldog research. Au Second Ptmie War is broken ia upon’ by digressions on thie'can- 
available evidiwoe must be colleotad, thoroughly sifted, soberly temporary aflairs in Greece and' Asia, lifore serious. However, 
weighed, and, lastly, the hietoiien. must be animated by a siacera tbiui this. excessive love of. synchronism is his almost pedantic 
love of truth and a. oahn impartiality, anxiety to edify. For grace and elegance of composition, and. for 

It is important to oonsider bow far Polybius hiraseU comas op the artistic presentation of events, he has a hardfy tioncealdd con¬ 
tains standard. In.hia personal acquaintance with afiaira, in the temp*. Hbnee a geneiul and almost studied care)essiieas.ef efloct, 
variety of his. expmence, and in his opportunitiea for forming a which maru his whole work. OUi the other handihcris newer. weary 
com»t judgment on events he is with^t a rival among ancient 06 preschiag. His favourite theories of the nature, and aims id 
historians. A great part of the period of which.he treats fell within history, of the distinction between the universal and special lusterics, 
his own lifetime (tv. 3). He may just have remomboted.the battle of the duties of an lustorian, sound as most of them are in them- 
of Cynoscephalac (197), and, as we have seen, he was actively solves, Me enfoceed'with wearisome iteration: mere than.once the 
engined in the^ndhtary and politiBal afiairs of the Achaean League. oSect'of a graphk picture is, spoilt by obteueivB.moralizing. Nor, 
During his exile.in, Rome he was able to study the’Roman.coBstitu- lastiy, is Polybius's style itself such as to compensate for these 
tioo, and the peaidiarities.of the. Roman.temperament; he.made defects. It is, indeed, often impressive from the.evident earnest- 
tho acqiieintenoB' of Reman ceaators, and became tho intimate ness of the writer, and from his sense of the gravity of his subject, 
friend of: the ^eateat Roman of the day. Lastly, he was able to and is unspoilt by xhotoric or comnst. It has about it the ring of 
survey with to own ms the field on which the great struggle reality; the language is aomelimei. pithy and rigorous; and now 
between Rome end Hsuanibtd was fought out. 'He left Rome and tnsn we meet, with apt :mttBimoiu, sack as thoae borrowed 
only to witneae the crowning triumphi of Roman orma in. Afrua, from boxiim (i. ^}, bom eodo-tgbt^ (i. 58), from dnsDghta ^ 84)1 
and: to grin a pruticul' ajcquaiataaGe with Roman, methods of But, in spite 02 those redeeming featnres, tho pcevriling h«M»«n 
goverxmeDt ^ asiisting in the settlement. of Acteea. When, ia of Palybius's style excludes him from the first rank amoiig. classical 
14(1. his pbUio life eleaed, he completed hia preparation of himself writers; and it s impotiifale ta quarrcl with the verdict pronounced 
for.hisgreat wcriaby labmSouainvestigatioaB.of arcfaiveaandunonu- byPionysinsaf Hahearnasns, wooplaceShinsaonong.’ those laatfaan. 
menu, and by a careful pe r sonal examination of historical sites and os later tiroes who neglected the graces of. style, and- who paid for 
scenes. To all tills we most add ttel he wan dsepiy read in the their neglect by leaving behind them woriu-" wfaitX no. one was 
learning of his day, above ulliathewritiagaafseaitier historians. patient enough to nad through to tiieead." 

Of Polybius's anxiety to getat'tiie tta'ro'00<bettor -proof: can be It-is to the'voliie.und variety of hds mattes, to: to-critical iniiidit, 
given than his conscientioas jaiiNtigi'llrin of-esigioat. documents breadth of view and wide neswob, and not least to the antpsatog 
and monuments, and bis ^eful studyof .geognpbyasXl topography inportaooe and interest af the ptood with which be dsins, that 
—^both of them points in which-ha predccessers, so well as his Po l yh iue owes Ua plaoe among the writers of faiatssy. 'What: is 
successor Livy, caospaciioasly tefled. Polybius is easeful con- known as to the fortunes of his histories, and‘the reputation they 
stantly to remind us that he writes for thoro who axo- enjoyed, fully bears out tbia conclusion. The silence respecting 
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him aaintaitted by Quintilian and by Lndan may reaaonably be 
taken to imply their aneement with Dionyeiua aa to hie nieiita 
aa a master ot style. On the other hand, Cicero (Dt o^. iii, 31) 
describes him aa " bonus anctor in primia in the De repubtiea 
(ii, 14) he praises highly his accuracy in matters of chronology; 
and Cicero’s 5rounger contemporary, Marcus Brutus, was a devoted 
student of Polybius, and was engaged on the eve of the battle of 
I%arsalla in compiUng an epitome of his histories (Suldas, s.v .; 
Plutarch, Brut. 4), Livy, however, notwithstanding the extent 
to which he used his writings (see Livvl, speaks of him in such 
qualified terms as to suggest the idea that his strong artistic sensi¬ 
bilities had bMn wounded by Polybius's literary defects. He has 
nothing better to say of him than that he is “ by no means con- 
temptillle " (xxx, 43), and “ not an untrustworthy author " (xxxiii. 
10), Posidonius and S^bo, both of them Stoics like Polybius 
himself, are said to have written continuations of his history (Suldas, 
l,V,; Strabo p, 313), Arrian in the early part of the and and 
Aelian in the 3rd century both speak of him with respect, though 
with reference mainly to his excdlence as an authority on the art 
of war. In addition to his Hisioritt Polybius was the author of 
the following smaller works ; a life of Philopoomen (Polyb. x. 04), 
a history of the Numantino War (Cic. Ad Fam. v, 12), a treatise on 
tactics (Polyb. ix. 20; Arrian, Tactica; Aelian, Tact. i.). The 
geograpmeal treatise, referred to by Geminua, is possibly identical 
with the thirty-fourth book of the Histories (Seliwoighauser, 
Praef. p. 184. 

Authorities. —The complete books (i.-v.) of the Histories 
were first printed in a Latin translation by Nicholas Perotti in 
1473. The date of the first Greek edition, that by Obsopaeus, 
is 1330. For a full account of these and of later editions, as well 
as of the extant MSS., see Schwcigh&user’a Preface to his edition 
of Polybius. Our knowledge of the contents of the fragmentary 
books is derived partly from quotations in ancient writers, but 
mainly from two collections of excerpts; one, probably the work 
of a late Bysantlne compiler, was first printed at Ba.sel in 1349 
and contains extracts from books vl.-xviii. (»pl wpeoBetur, wep\ 
astTTlt ml siutlat); the other consists of two fragments from the 
"select passages " from Greek historians compiled by the directions 
of Constantine Porphyrogenitus in the loth centuiy. To these 
must be added the Vatican excerpts edited by Angelo Mai in the 
present century. 

The following are the mcoc important modem editions of Polybius: 
Emestl (3 vols., 1763-1764); Schweighfiuser (8 vols., 1793, and 
Oxford, 1823); Bekker (2 vols,, 1844); L. Dindorf (4 vols., 1866- 
r868, 2nd ed., T. Bflttner-Wobst, 5 vols., Leipsig, i882-r904); 
Hultsch (4 vols., 1867-1872); J. L. Strachan-Davidson, Selections 
from Polybius (Oxford, 1888). For the literature of the subject, 
see Engelmann, Biblioth, script, class.: Script, graeci, pp. 646- 
630 (8tn ed. Leipzig, 1880). See also W. W. Capes, The History 
of the Achaean League (London, 1888); F. Susemihl, Gesch. d. 
^ech. Litteratur in d. Alexandrinerseit, ii. 80-128 (Leipzig, 1891- 
1892); O. Cuntz, Polybios und sein Werh (Leipzig, 1902); R. v. 
Scala, Die Studien dee Polybios (Stuttgart, 1890); J. B. Bury, 
Ancient Greeh Historians (1909), "a whole-hearled appreciation 
of Ftolybius"; J. L. Strachan-Davidson, in Hellenica, pp. 333- 
387 (London, 18^), and in Appendix II. to Selections from Polybius 
pp. 642-^68 (Oxford, 1888). (H. F. P.; X.) 

POLYOABP (e. hq-r. 155), bishop of Smyrna and one of the 
Apostolic Fathers, derivc.s much of his importance from the fact 
that he links together the apostolic age and that of nascent 
Catholicism. The sources from which we derive our knowledge 
of the life and activity of Poly carp are : (1) a few notices in the 
writings of Irenaeus, (a) the Epistle of Polycarp to the Church at 
Philippi, (3) the Epistle of Ignatius to Polycarp, (4) the Epistle 
of the Qiurch at Smyrna to the Church at Philomelium, giving" 
an account of the martyrdom of Polycarp. Since these authon-. 
ties have all been more or less called in question and some oHheni 
entirely rejected by recent criticism, it is necessary to say a few 
words about each. 

1. The Statements of Irenaeus axe ionni (a) iaMa Adversushaereses, ' 
iii. 3,4, (b) in the letter to Victor, where Irenaieus gives an account 
of Polyoaip's visit to Rome, (e) in the letter to Florinus—a most 
importiint document which describes the intercourse between 
Irenaeus and Polycarp and Polycarp's relation with St John. No 
objection has been made against the genuineness of tho statements 
in Ae Adversits haereses, but the authenticity of the two letters 
has been stoutly contested in recent times by van Manen.' The 
main attack is directed against the Epi.stle to Florinus, doubtless 
because of its importance. " Tho manifest exaggerations," says 
van Manen, " coupled with the fact that Irenaeus never shows 
any signs of acquaintance with Florinus . . . enable us to perceive 
olwly that a writer otherwise unknown is speaking to us here." 
The criticism of van Manen has, however, fonnd ao siroporterr 
outside the Dutch school. The epistle is quoted by Eusebius 
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(v. 10), and la accepted as genuine by Hamaekt and Krfiger.' 
The relevant statepents in the letter, moreover, are supported 
by tire references to Polycarp which we find in the My of 
trenaens's gTMt work. 

1. The Epistle of Po/yeor^.—Though Irenaeus states that Polycaip 
wrote many " letters to the neighbouring churches or to certain 
of the brethren " * only one has b^ preserved, viz. the well-known 
letter to the PhlUppians. The episne is largely invo(r^ ta the 
Ignatian controversy (see Ighatius). The testimony which it 
affords to the Ignatian Epistles Is so striking that those scholam 
who regard these letters as spurious are bound to reject the Epistle 
of Folycarp altogether, or at an rate to look upon it as largdy 
interpolated. The former course has been adopted by Schwegler,* 
Zeller,' and Hilgenfeld,’ the latter by Ritschl' and Upaius.' ‘The 
rehabilitation of tho Ignatian letters in modem times has, however, 
practically destroyed the attack on the Epistles of Folycarp. Tho 
external evidence in its favour is of consideraMe wdght. Irenaeus 
(iii. 3, 4) expreasly mentions and commends a " very adequate " 
{hnwarirn) letter of Folycarp to the Philippians, and we have no 
reason for doubting the identity of this letter mentioned by Irenaeus 
with our epistle. Eusebius (iii. 36) quotes extracts from tho 
istle, and some of the extracts contain the very passages which 
e critics have marked as interpolations, and Jerome [De Vir. lU. 
xvii.) testifies that in his time the epistle was publicly road in the 
Asiatic churches. The internal evidence is equally strong. There 
is absolutely no motive for a forgery in the contents of the epistie. 
As Hamack says, " There is no trace of any tendency beyond the 
immediate purpose of maintaining tho true Christian life in the 
church and warning it against covetousness and against an un- 
brotherly spirit. The occasion of the letter was a case of embezzle¬ 
ment, the ^ilty individual being a presbyter at Fhilippi. It shows 
a fine combination of mildness with severity; the language is simple 
but powerful, and, while there is undoubtedly a lack of original 
ideas, the author shows remarkable skill in weaving together 
pregnant sentences and impressive warnings selected from the 
apostolic epistles and the first Epistle of Clement. In these circum¬ 
stances it would never have occurred to any one to doubt tho 
genuineness of the epistle or to suppose that it had been inter¬ 
polated, but for the fact that in several passages reference is made 
to Ignatius and his epistles." The date of the epistle depends 
upon the date of the Ignatian letters and is now generally fixed 
between ii2 and 118. An attempt has been made in some quarters 
to prove that certain allusions in the epistle imply the rise of the 
heresy of Marcion and that it cannot therefore be placed earlier than 
140. Llghtfoot, however, has proved that Polycarp’s statements 
may equally well be directed against Corinthianism or any other 
form of Docetism, white some of his arguments are absolutely 
inapplicable to Marcionism. 

3. The Epistle of Ignatius to Polycarp. —This epistle has of course 
been subjected to the same criticism as has been directed against 
the other epistles of Ignatius (see Ionatius). Over and above the 
general criticism, which may now be said to have been completely 
answered by the investigations of Zahn, Lightfoot and Harnack, 
one or two special argument have been brought against the Epistle 
to Folycarp. Ussher, for instance, while accepting tho other six 
epistles, rejected this on the ground that Jerome says that Ignatius 
only sent one letter to Smyrna—a mistake due to his misinterpre¬ 
tation of Eusebius. Some modern scholars (among whom Harnack 
was formerly numbered, though ho has modified his views on tho 
point) feel a difficulty about the peremptory tone which Ignatius 
ailopts towards Polycsjp. There was some force in this argument 
when the Ignatian Epistles were dated about 140, as in that case 
Folycarp would have been an old and venerable man at the time. 
But now that the date is put back to about ti2 the difficulty 
vaiUshes, since Folycarp was not much over forty when he received 
the letter. We must remember, too, that Ignatius was writing 
under the conciousness of Impending mart3r^om and evidently 
felt that this gave him the right to criticize the bishops and churches 
of Asia. 

4. The Letter of the Church at Smyrna to the Phllomelians is a . 
most important document, because we derive from it all our in¬ 
formation with regard to Polycarp’s martyrdom. Eusebius has 
preserved the greater part of this epistle (iv. 13), but we possess it 
entire with various concluding observations in several Greek MSS., 
and also in a Latin translation. The epistle gives a minute 
description of the persecution in Smyrna, of the last days of 
Folycarp and of his trial and martyrdom; and as it contains many 
instructive details and professes to nave been written not long after 
tiie events to which it refers, it has always been regarded as one 
of the most precious remains of the 2nd century. Certain recent 
critios, however, have questioned the authenticity of the narrative. 

• Geschichte der altchristlichen Litteratur, i. 393 - 594 ’ * 

' Early Christian Literature (Eng. trani., 1897 ). P> 

r Lettm to Florinus op. Euseb. v. to. 

‘ NachttpostoUsches Zeitattor, iL 134. 

• Apostolgeschichte, p. 32. 

t Apostolische VSItr, p. 27a. 

I Entstehung der allhaiheltschen Xirehe, p. 384. 

• Ueber das VerhUUnitt, *«., p. 14- 
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Upiiiu brings ‘ the d»te of tiie opiftle dosrn to about Mio^ though 
he admits many of the statements as trustworthy. Keim^ too," 
endeavours to show that, althionsh It was based on good Informatioa, 
it eOutd not have been oemnosed ttU the middle of the vd century. 
A similar position has also been taken np by SohUrer,* Koltzmami,^ 
Gebbardt,* Rdville," and van Manen.’ The last named regards the 
document " as a decorated narrative of the saint's martyrdom 
framed afto the pattern of Jesus' nuu'tyrdom," though he thinks 
tfuit it caimot be put as late as s jo, but must fall wlthio the limits 
of &e and century. It cannot be said, however, that the ease 
against the document baa been at all subetantiated, and the more 
moderate school of modem critics Lightfoot,' Hamack,> 
Krfiger) "> is unanimous in regarding it as an authentic document, 
though it recogniiea that here and there a few slight interpolations 
have been inserted.'* Besides these we have no other sources for 
the life of Polycarp; the yita S. Polycarpi auctorc Pianio (published 
by Duchesne, Paris, l88i, and Lightfoot Ignatim and Polycarp,, 
1885, ii. 1015-1047, is worthless. 

Assuming the genuineness of the documents mentioned, we 
now proceed to collect the scanty information which thty afford 
with regard to Polycarp’s career. Very little is known about 
his early life. He must have been born not later than the year 
6 g, for on the day of his death (c. 155) he declared that he had 
served the Lord for eighty-six years (Martyrium, 9). The 
statement seems to imply that he was of Christian parentage; 
he cannot have been older than eighty six at the time of his 
martyrdom, since he had paid a visit to Rome almost immediately 
before. Irenacus tell us that in early life Polycarp “ had been 
taught by apostles and lived in familiar intercourse with many 
that had seen Christ ” (iii. 3, 4). This testimony is expimded 
in the remarkable words which Irenaeus addresses to Florinus : 
“ I saw thee when I was still a boy (iral» In <!v) in Lower Asia 
in company with Polycarp ... I can even now point out the 
place where the blessed Polycarp used to sit when he disqoureed, 
and describe his goings out and his comings in, his manner of 
life imd his personal appearance and the discourses which be 
delivered to the people, how he used to speak of his intercourse 
with John and with the rest of those who had seen the Lord, and 
how he would relate their words. And everything that he had 
heard from them about the Lord, about His miracles and about 
His teaching, Polycarp used to tell us as one who had received 
it from those who had seen the Word of Life with their own eyes, 
and all this in perfect harmony with the Scriptures. To these 
things I used to listen at the time, through the mercy of God 
vouchsafed to me, noting them down, not on paper but in my 
heart, and constantly by the grace of God 1 brood over my 
accurate recollections.” These arc priceless words, for they 
establish a chain of tradition (John-Polycarp-Irenoeus) which is 
without a parallel in early church history. Polycarp thus 
becomes the living link between the Apostolic age and the great 
writers who flourished at the end of the and century. Recent 
criticism, however, has endeavoured to destroy the force of the 
words of Irenacus. Harnack, fur instance, attacks this link at 
both ends.'® (a) The connexion of Irenaeus and Polycarp, he 
argues, is very weak, because Irenaeus was only a boy (mit) at 
the time, and hi.s recollections therefore carry very little weight. 
The fact too that he never shows any signs of having been influ¬ 
enced by Polycarp and never once quotes his writings is a further 
proof that the relation between them was slight. (4) The 
connexion which Irenaeus tries to establish between Potycarp 
and John the apostle is probably due to a blunder. Irenaeus haus 
confused John the apostle and John the presbyter. Polycarp 
was the disciple of the latter, not the former. In this second 

' Zcitschr. /. uiissenich. Theol. (1874), p. 300 

• Aui dem Urchrislenthum (1878), p. 90. 

• Zeitschr. /. Hitt. THael. (1870), p. 203 soq. 

• Ztilschr. /. wissonseh. Thcol. (1877). 

s Ztilschr. /. hist. Thcol. (1875). 

• Dt anno Polycarpi (1881). 

1 Oi«f-C*r»>< (1861), and Ency. Bih. iii. 3479. 

• Ignatius and Polycarp, i. 589 seq. 

' Gesch. d. ttltchrist. Lit. II. i. 341. 

u Early Christian Lit. (Eng. trans., 1897), p. 380. 

" Amongst these we ought probably to include the expression 
4 mSoSixil iKK^ntla (xvi. ig), noBaMiih being here used in the sense 
of orthodox—a usage which is not found elsewhere at so early a 
date. 

Chronologic, i. 325-329. 


Aeguraent Hanuick hu the support <rf a considerable number of 
m^em scholars who deny the Ephesian residence of John the 
apostle. But, as Gwaticin'* has pointed out, Hamack’s anu- 
ments an by no means decisive, (a) When frenaeus describes 
himself as a boy («aw), he need not have meant a very young lad, 
under thirteen, as Harnack makes out. lightfoot has cited many 
instances which prove that the word could be used of a man 
of thirtyNor does the alternative phrase which Irenaeus uses 
in iii. 3, 4 ( 4 r MU tapdstogs a r ir rg irpttrg ijiuiir 
militate against this mtnpretation, for elsewhere Irenaeus him¬ 
self distinctly says ” trigmta annorum aetas prima indoles est 
juvenis ” (ii. 33, 5). It is true that Harnack adduced argu¬ 
ments which cannot be discussed hen *to prove that Innaeus 
was not bom till about 140 but agmst this we may quote the 
decision of Lipsius, who puts the date of his birth at 130,1® while 
Lightfoot argues for lao.'i The fact that Irenaeus never quotes 
Polycarp does noUcount for much. Polycarp wrote very little. 
He does not seem to have been a man of great mental capacity. 
“ His influence was that of saintliness rather than that of 
intellect.” ( 4 ) A discussion of Hamack’s second line of argument 
is impossible here. His theory with regard to the confusion 
of names is a gratuitous assumption and cannot be proved. 
The traditbn of St John’s residence at Ephesus is too strong to 
be ea.sily set aside. In spite therefore of much modem criticism 
there seems to be no solid reason for rejecting the statements of 
Irenaeus and regarding Polycarp as the link between the Apostolic 
age and the first of the Catholic fathers. 

Though Polycarp must have been bishop of Smyrna for nearly 
half a century we know next to nothing about his career. We 
get only an occasional glimpse of his activity, and the period 
between 115 and 155 is practically a blank. Ibe only points of 
sure information which we possess relate to (i) his relations with 
Ignatius, (3) his protests against heresy, (3) his visit to Rome in 
the time of Anicetus, (4) his martyrdom. 

I. His Relations with Ignatius. —Ignatius, while on his way to 
Rome to suffer martyrdom, halted at Smyrna and received a 
warm welcome from the church and its bishop. Upon reaching 
Troas he despatched two letters, one to the church at Smyrna, 
another addressed personally to Polycarp. In these letters 
Ignatius charged Polycarp to write to all the churches between 
Smyrna and Syria (since his hurried departure from Troas mode 
it impo.ssible for him to do so in person) urging them to send 
letters and delegates to the church at Antioch to congratulate 
it upon the cessation of the persecution and to establish it in the 
faith. The letters of Ignatius illustrate the commanding 
position which Polycarp tud already attained in Asia. It was 
in the discharge of the task which had been laid upon him by 
Ignatius that Polycarp was brought into correspondence with 
the Philippians. The Church at Philippi wrote to Polycarp 
asking him to forward their letters to Antioch. Polycarp replied, 
promising to carry out their request and enclosing a number of 
the letters of Ignatius which he had in his possession. 

3. Polyearp's Attack on Heresy .—All through his life Polycarp 
appears to have been on uncompromising opponent of heresy. 
We find him in his epistle (ch. vii.) uttering a strong prote.st 
against certain false teachers (probably the followers of 
(ierinthus). 

For every one who shall not confess that Jesus Christ is come 
in the flesh is antichrist; and whosoever shall not confess the 
testimony of the Cross is of the devil; and whosoever shall pervert 
the oracios of the I.ord to his own lusts and say that there is neither 
resurrection nor judgment, that man is the first-born of Satan. 
Wherefore let us forsake their vain doing and their false teaching 
and turn unto tho word which was defivored unto us from the 
beginning." 

Polycarp Hveif to .see the rise of the Marcionite and Valentinian 
sects and vigorously opposed them. Irenaeus tells us that on 

” Contemp. Review, Feb. 1897. 

Ignatius and Polycarp, i. 432, for instance Constantine (Euseb. 
V.C. ii. 51) describes himself as xair, though ho mast have 
been over thirty at the time. 

“ Chronologic, i. 3 * 5 -? 3 . 1 - 

>• See Lightfoot, op, ctt. i. 432. 

” Essays on Supernatural Religion, 204, 3O5. 
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iMnckm endeavouFad to MibliRh wftitiaM aaiti) 
lumiwid wicattedihiin with the wordi, “ Kecogitim as.^’ But 
Psificuf i^^ilayed’theaameimooinproininng attitnfe hk 

anker ^Iwd shown (towards -CenntluK and answered, “ I 
.tW!C|g;niKe:3tra as the first^iorn of Satan.” The steady progress 
of .the heretical motatment in spite of all opposition wu a oause 
«f deepisotrow to IPolyoarp, so that in the last yearsiof his liie'the 
words wereicohstsfltly on his lips, Ohgood'Ood, to whalt times 
'ha.«t Thou>tpared me, ithat I nust suffer aodi things I ” 

3. Bdiftarji's Vini to /?«»«.—It is one of the most inteiasting 
and important events in the ohureh history of the and century 
thait Poiytarp, shortly before his death, when he was oonsidmibly 
oww eighty years old, undertook a journey to Rome in order to 
visit ithe bishop Anisetus. Irenaeus, to ^om we are indebted 
for this informttion (Htm. iii. 3, 45 Epist. ad metoMm,.ap. 
:Eu.<eb. V. a4), gives a.s the reason for the journey the fact that 
differences existed between Asia and Roms “with regard to 
certmn things ” and especially about the time of the Easter 
festival. He might easily have told us what these “certain 
things ” were and given us fuller details of the negotiations 
b^een the two great bishops, for in oill probability he wa.s 
himself in Rome at’the time. But unfortunately all be says is 
that with regard to the certain things the two bi.shopt speklily 
came to an tinderstandmg, while os to the time of Easter, each 
adhered to his own custom, without breaking off communion 
with the other. We learn further that Anicetus as a mark of 
special honour allowed Polycatp to celebrate the Eucharist in 
the church, and that many Maroionites «ad Vaientinians were 
convortfd by him during his stay in Rome. 

4. .Polycarp’s Martyrdom.—Hat many months apparently 
after Polycarp’.s return Irom Rome a per.secution broke out in 
Asia. A grot fastivsll was in progress at Smyrna. The pro¬ 
consul Statius Quadiatus was present on the occajiion, and the 
asiarch Philip of Tralles Vas presiding over the games. Eleven 
Christians had been brought, mostly from Philadelpihia, 'to be 
put to death. appetite of the populace was inflamed by the 
spectacle of their martyrdom. A cry was raised “ Away with 
the atheists. Let search be made for Polyoarp.” Polyearp took 
refuge in a country farm. His hiding-place, however, was be¬ 
trayed and 'he was arrested and brouglrt back into the city. 
A^mpts were made by the officials to induce him to recant, but 
without effect. When he came into the theatre the proconsul 
urged him to " revile Christ,” and promised, if he would consent 
to abjure his faith, that, he would sot him at lilierty. To this 
appeal! Polycarp made the memoraltle answer, " Eighty and six 
years have !• served Him and He hath done roe no wrong. How 
thencanl'speakcvilofmy'K'ingwliosaa-edme ? ” Thesowords 
ortly intensified the fu^ of the ntoh. They claanoured for a lion 
to be 'let loose upon him there and then. Tlic asiarch however 
refu.sed, urging as an excuse that the games were over. When 
they next demandetl that their victim should be burned, the 
proconsul did not interfere. Timber and faggots were hastily 
colleeted and Polycarp was placed upon the pyre. Withr calm 
dignitv and unflinching ooursge he met his fate and crowned a 
nOMe life with on heroic death. 

The question as to the date of the martyrdom ha,s evoked 
considerable controversy. Eusebius in his Chronicon gives 
*.D. ‘166 as the date of Polycarp’e death, and until the year jr867 
this stotement was never questioned. In that 3''ear appeared 
Waddington’s Memoire sur la ehronologie de la vie du ihiteur 
Aelius Aristide, in which it wa.s shown from a most acute combi¬ 
nation of circumstances that the Quodratus whose name is men¬ 
tioned in the' 3 far/yrjwro-was proconsul of Asia in 155-156, and 
that consequently Poly carp was martyred on the a3rd of F^uary 
* 55 ' Waddington’s conclusion ha.s recwved trverwhelming 
support amongst recent critics. His views have been aocepted 
by (amongst many others) Renan,’ Hilgenfeld,^ Gebhardt,’ 
Lipsius,* Hamack,* Zahn,« Lightfoot,'’ Rimdell.® Against this 


’ Antichrist 
• Zeitschr, 


si (1873), p. *07. r Zeitschr. /. tiiiss. Theol. (iSyif.p. 323 
. f. hU Theol. (1875), p. 336. 


•w^ of sflidlMs only the Wflotfing nanm ofijnpoiftanoeSfjHiibe 

K i in suj^Mrt p'ttbe traditioiiai vtew—Kriip/Wesfltaf’^and 
ro.’’ Tht ,p»!oble«n i» toe compknt toodmit^if tregtanffft 

’hcK. There teems to beilittleiilonlrt that the>coaef<nrttlw«unlkr 

=d«e has hew proved. The only point upon Which fhert is 
ditdsionof opinion is as to (Whether Waddimg^n’s &te, 155, .er¬ 
as jg.suggestcd by Ljpsius and.sijpported by C.TL TuHbw «Mhe 
folkwaag year 156 M themoreprehaWe. the balance of 0{daiMi 
seems to favour the fetter alternative, because it leaves more 
room for Po|ycarp’s visit to Anicetus, who oifly became bishem of 
Rome in 154. JIamack, however, after eueful investigation, 
prefers 155. 

The significance of Polycaip in the history of the Church is 
out of all proportion to our knowledge of the fiicts of his career. 
The violent attack of the Smyrnaean mob is an eloquent tribute 
to his influence in Asia. " This i.s the teacher of Asia,” they 
shouted, " this is the father ol the Christians: fhis is the de¬ 
stroyer of our ^ods: this is the man who has tau^t so many no 
longer to .saenfire and no longer to pr^ to the gods.” " And 
after Ae execution they refused to deliver up his bones to the 
Christians for burial on the ground that “ the Christians would 
now forsake the Crucified and worship Polycarp.”’* Polyearp 
was indeed, as Eolycrates_ says,’® " one of the .great luminaries ” 
{fuy&M oToiTjfla) of the time. It was in no small degree due to 
his stanch and unwavering leadership that the Church was saved 
from the peril (;f being overwhelmed by the rising tide of the 
Pagan revival which swept over Asia during the first half of the 
2nd century, and it was his unfaltering allegiance to the Apostolic 
faith that secured the defeat of the many forms of heresy which 
threatened to destroy the Church from within. Polycarp had 
no creative genius. He was a “ transmitter, not a maker,” 
hut herein lies his greatness. Much occurred between the 
Apostolic age and the age when the faith of the Church was 
fixed in the earliest creed and protected by the determination 
of the canon of the New Testament. This intervening period 
was the most perilous epoch in the history of the ante-Nicene 
Church. The Apostolic tradition might have been perverted 
and comiptod. The purity of the Gospel might have been 
defiled. The Christian ideal might have been lost. That the 
danger was so largely averted is to no small extent the result of 
the faithful witness of Polycarp. As Irenaeus says (iii. 3, 4), 
“ Polycarp does not appear to have possessed qualifications for 
successfully conducting a controversial discussion with erroneous 
teachers... but he could not help feeling how unlike their 
speculations were to the doctrines which he had learned from 
the Apostles, and so he met with indjgnant reprobation their 
attempt to supersede Christ’s gospel with fictions of .their own 
devising.” It is this that constitutes Polycarp’s service to the 
Church, and no greater service has been rendered by.any of its 
leaders in any age. 

Bibmoqkaiphy.—J. B. Lightfoot, Apostolic .Fathers, pt. ii. 
(aad cd., 1889). Polycarp is dealt with m i. 417-1459, 330-704- 
n. 897-1086; G. Volkmar, Epistula Polycarpi SmyrxoCT genuina 
■ (Zflrich, 1885); T. Znhn, Forsehungen lur Geschiehle des Kanons fi-c. 
h6 /a49, 279; J. M. CotteriU, "The Epistlo of iPolycarp to the 
BHlipplans," Journ. of Phiiol. <189*,), xix., 241-085; Hamack. 
Chronelnie der aitchristUchen Litteratur (1897). See alio Apo- 
sTouc Fathers. (H. T. A.) 

.POLYCLITUS, the name of two Greek sculptors of .the school 
of Argosj tlie first belonging to the fifth century, the second to 
the early part of the fourth. 

I. "nic elder and best known Polyclitus was a contemporary of 
Pheidiu-s, and in the opinion of the Greeks his equal. Be made 
a figure of an Amazon for Ephesus which wasregarded aseuperior 
to the Amazon of Pheidias made trt Che same time; and his 
colossal Hera of gold and ivory which stood in the temple near 
Argos was considered as worthy to rank with tl» Zeustrf Pheidias. . 

* Aus dem UrchristeKtum, p. 90. 

” Die Chrislenverfolgungen der Caesaren (fSfS), p, 34. 

“ S/xdtB 6«Hfe« tl. 103-156. 

■* Realsneyk. f. prot. Theol., and ed. xii. '105. 

Mdrtynum, cn. re. 

H Ibid. 17. 

te A p. Euseb. v. 24. 
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It vaak!!b«^Iasd:iat}aanodeDiijmtic4aikaite'i’Qhtditi»!te>])igh: 


tfaeitaMon b tbU ba]anee, ’iiiylto«tMl tbegiini^ 
bod^ttomi itehich mere tbt igrottisHriti of thu ■atlptcr,ida^ifet 
*{9<al to us as tiienr j£d to the Dsodca of the sthittestuei!. rMe 
MndudanainlyiinteiRze. 

Jis'ceganb ihii «iiirooo)i^ we Jimieideta kiim yeftynts pub- 
Hsiied byeQeenfcU and Hunt cantaiming latsiofdUUetic vktezs. 
SVom tUs it:a{g>eBrsitl»tlR maAen statueeif CynbeiUi ainctan> 
(ms athlete of 464 or 46a fytliBcles ^452) and.Aebtkui 

(4^a). He thus can soared have bsea ibnm as late aa 480 BXi. 
Hu statue of H«sa.is.dsetad by Pliny to -430 B.& His artiatic . 
activity must thus have^ been itmg'and proUiSc. 

Copies of his spearnaaw^oryphortt8X*»*^C‘*’—*^ Aat,.Plate W. 
fig. Jo),.and bu victor winding a ribto soond .hisibnd (diadu- 
ncnus) have long been secognized in our gstUeries. We see their 
excellence, but they inspire no enthusiasni, because they are 
more deshr than modeni figures of athletes, and want chaem. 
They are cniefty valuable as lowing us the squane.fonnsnfibody 
afiected by Polyclitus, and the adieme he adopted, thsowing 
the'weight of tbe body (os Plinysays of him^on tmejleg. We 
must not, however, judge of a great Greek sculptor by Roman 
copies of his works. ' Ttus has been enforced by We discovery .at 
Delos, by the French excavators, of a diadumenus of far nmc 
pleasing type and greaiter finish, which also goes back to Poiy- 
ditus. Ibe excavations at Olympia have also greatly widest 
our knowledge of the sculptor. Among the biues of statues 
found on that site were three signed by ■Polyclttni, stfll.’bBasing 
on their surface the marks of attachment of the feet of the 
statues. Tlris at once gives us their posej and following up the 
clue, A. Furtwangler has identified several extant statues as 
copies of figuresof boy athletes victorious at f^ympia aet up fay 
Polyclitus. Among those the Westmaoott athlete'm the British 
Museu-m is conspicuous. 'And 'it is certain that these boys, 
although the anatomy of their bodies seems to betoo^matuce, yet 
have areal charm, combining beauty of form wiW modesty-and 
unaffected simpKcity. Ibey enable us better to understand (be 
merit of the sculptor. 

The Amazon of Polyclitus survives In several copies, among 
the best of which is one in the Britssh Museum (for its type see 
Greek Art, fig. 40). Here again we find a certain heaviness; 
and the wmnanly character d the Amazon scarcely appears 
through her robust hatbs. But the Amoaon of Pheidias, if 
rightly identified, is no better. The masterpiece of Ptrfydlitus, 
his Hera 'of gold and ivory, has of course totally disappeared. 
The coins of Argos give us only the general'type. Many arthaso- 
logists have tri^ to%da copy of the head. The most defen¬ 
sible of all these identifications is that .df •€. Waldstein, who 
Sho'ws that a head of a girl in the British 'Maseum '(labelled as 
'Polyelitan) Gorresponds so nearly with that of Hera on gth 
century coins of Argos that wo must regard it as a reflex of the 
head cd'thc great statue. 'It seems very 'hard and cold beside 
8u6h'noble heads'of thegoddess'as those in the <Ludovisi Gallery 
(Terme Moseum') ‘Rome. American archaeologiils have in 
recent years con^cSed 'oxoavations on the site of the Ai^pwc 
temple of Heva'(AROOs and Greek Art, <fig. 3$); but the sculp' 
tural fragHFients, beads and torsos, which 'seem totbelong to <tbe 
temple erected •in the time of Polyclitus, have no olose istyHitic 
resernblanee to other statues recognised as his; and at preient 
their position in th«'history of art is matter of‘dispute. 

The want df variety in the ■works of Polyclitus was brooght as 
a reproadh against Ihnn by ancient ctitios. Vorro sayg:that 'his' 
stafess wore square and almost of one pattern. We have 
already observed that there'was (small variety in their attitudes. 
Except for the statue'of Hera, which was the work of his old 
age, he ^produced scarcely any ■notable statue of a deity. His 
field was narrowly limited; but in that field he was unsurpassed. 

9. The younger Polyclitus was of the sainefamiiy asthe elder, 
enddhe works of the two are not easily to be distinguished, 
fsome 'axisting bases, however, bearing (be name are insoribed 
in dhstfacters bf the 4th century, at which:time thceider'soalptor* 
cannot haive beMi Give. The most noted-work Of the younger 
artist was a'statue in motble of Zeus 'Miliohius (the Mspoiful) 


oot iup%. (her people of Argpa <«itcr arHtataefiGiflMMMre adufh 
«a(ikiplace .b gfo 8.C. (Tfao>dder artist is not (known tg hawe 
WQsMiasHttWe. . 

SOLKOlATSfl^dyBantrofiSaitios (e, dSf-SKfl in>c.). Having 
won.pt^uksst^ by'idonatiioas to.pooeor citiaeM, the (took' advan¬ 
tage lOf a ifeatwal'of iHera, which was being oddbratod ovtude 
the walls, to autke himself master of the laty (about 5315 B.c.) 
After getting .rid of (his brothen Pantagnoiusiand^ik^, who 
hadiat .'first (Shared his power, he>estabHiheda.'deipoti|iiB which 
is'of great i mp ort an oe in the history of the island. Realising 
clearly ■fhe.value of sea-povoer for a Gnck.istate, he equipped 
a fleet of soo ships, and so became master iof the A^ean bora. 
This ascendancy he abused by numerous acta>«{ piracy which 
made him notorious thronghout Greece; but his real purpose 
miaiihfing his navy was to become lord of aiU the nlands of the 
arch^ago and the mainland towns of locia. The details 
of Im conqnest^iare uncertain, but it:is (known that in the 
Cyclades .be maantained ;an ailianee with the tyrant Lygdamis 
of Naxos, sad curried favour with ithe DeiianrApallo by dedi¬ 
cating to him the island of Rheneia. HealsO'enctmutered and 
heavUy defeated a coGition of two great navG powers of the 
Asiatic (COast, ;Miletus and Lesbos. Doubtless with the .object 
of expanding the -flourishing foreign trade of .Samoe, he>entercd 
into jallimice walh Amasis, king of Egypt, iwho, according (to 
Herodotus, renounced his ally because be feared that the gods, 
iin eitvy of fkilynates’ excessive good femtune, would bring 
ruin upon Jhim and his .Giles, ilt is more 'prObafaie that the 
breach of the compact was due to Polycrate8,!fcr when Cambyses 
of Persia in'vaded Egypt ($35) the .Samian tyrant offered to 
support him with a naval contingent. This squadron never 
reached Egypt, for the crews, composed as they were.of Pely- 
ccates’ .politicG enemies, suspecting that Cambyses was endv 
sgreement to .slay them, put back to Samos: and attacked their 
master. After a drieat by sea, Pol^mtes repeUed an awaUlt 
upon the wGls, and subsequently withstood a siege by a joint 
armtanent of Spart^ and CosintbianB .aBBeinbi^ to aid the 
rebelB. He mamtafned his ascendancy tmtihabout 515, (when 
Oroeto8,:the Persian govemor.of Lydia, who had been reproached 
for luB teiiure to reduce Samos by force, hired him to the 
maiGand by false promises of gGn and putifaim to-death by 
cnicifixioD. 

Beside the pobticG and commercial preieminenoe -which he 
conferred upon Samos, .Polycrates adorned the city with public 
works on a ilarge scale—on aqueduct, a mole and a tenpile of 
Hera (see Samos; Aqiiiiducts). The .splendour of his pGace 
is attested by 'the proposal of -the Roman emperor Caligula to 
rebuild it Foreign artists wofked for hhn ett high (wages; 
flom Athens be brought Danoaedes, the (greatest physidon of 
-the age, at an 'eNoeptionG aGary. >He ms also a patron tff 
letters: .be coUected a library oiikI Inied on terms G intimate 
friendship with the poet Anacreon, whose 'verses were ffuU G 
rGeeences to bis patron. The philoso^dier Pythagoras, however, 
quitted Samos in order to- escape, his 'tyranny. {W. O. B. C.) 

-POLVentfES, Athenian sophiG'and rhGoiicam,.flourished 
-in the 4th century b.c. He taught at Athens, land afterwards 
m Cyprus. He composed dedamataons'.on.pacadoxicG themes 
—«n lEiiammm on iClyiaemnesim, an Actiataion it^ SBCraies, 
an 'Encomium on Bii«yM (a mythicG.king iG Egijqit, netortons 
lor fats mhumanity); Gso declamaticms 'on mice, pots and 
counters. Hk Encomium ■ an Sutirfr voas sharply criticized by 
fsoorates, in a work still extant, and Dknjnins ‘G HGicar- 
naesuschaivcterizes his style as frigid, vulganand inGegant. 

I MLV6AXY (Or. ir»Xvv,'many, and "yo^e, marriage), or as it 
is sometimes termed, Pc&vovny (‘ywif, woman), .^e syGem 
under whidfa a man is married to sevsrG womenist'tbe'Sanieitime. 
Derivatively it includes'the .'praCtiee G poiyaiidry, hut tit has 
become defenitelyreGriGed to expressing wiutt has ;l»eB,and stfll 
is,(far the eoimnenest ttype'G.rGatioiis between the sexes'(see 
'Fauiliy 'and Harxiace). Anuxig OrientG nations ifdimlity G . 
legal wives is cuitomaiy. Mahommedans-are laUowed four. A 
Hki^ oanba’veaa maiw as hepleaBe.s .'thq hi|^-easte sometimes 
having as many :as a hundred. Folyga^ is ithe Tule omctig 
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African tribes, and is common amoi^ those of Australia and l^oly^ 
nesia. In China, however, onl^ me wife is lawful. In laanjr 
polygamous countries the practical obstacle of eiqiense prevents 
men from taking advant^ of their privileges. Whue poly¬ 
gamy was the rule in biblm days among the andent Jews, and 
was permitted and even enjoin^ in certain cases by the Mosaic 
law, the Christian Church, though it is nowhere forbidden, except 
for " bishops,” in the New Testament, has always set its face 
against it. There have, however, been divines who dissented 
from this general disapproval. The Anab^tists insisted on 
freedom in the matter, and Bernardino Ochino conditionally 
defended plurality of wives. When in 1540 Philip the Magnani¬ 
mous, the reforming Laridgrave of Hesse, determined (with his 
wife’s approval, she being a confirmed invalid) to marry a second 
wife, Luther and Melanchthon approved “as his personal friends, 
though not as doctors of theology ”; while Martin Bucer assisted 
at the marriage. In later times the Mormon? {q.v.) in America 
provide the most notable instance of the revit^ of polygamy. 

POliYQENISTS, the term applied to those anthropologists 
who contend that the several primary races of mankind are 
separate species of independent origin. (See Monogknists.) 

POLYGLOTT (Gr. ttoAvs, many, and yXCarra., tongue), the term 
for a book which contains side by side versions of the same text 
in several different languages; the most important polyglotts 
are editions of the Bible, or its parts, in which the Hebrew and 
Greek originals are exhibited along with the great historical 
versions, which are of value for the history of the text and its 
interpretation. The first enterprise of this kind is the famous 
Hexapla of Origen in which the Old Testament Scriptures were 
written in six parallel columns, the-first containing the Hebrew 
text, the second a transliteration of this in Greek letters, the 
third and fourth the Greek tran.slations by Aquila and Syra- 
machu.s, the fifth the Septuagint version as revised by Origen, 
the sixth the translation by> Theodotion. Inasmuch, however, as 
only two languages, Hebrew and Greek, were employed the work 
was rather diglott than polyglott in the usual sense. After the 
invention of printing and the revival of philological studie.s, 
polyglotts became a favourite means of advancing the knowledge 
of Eastern languages (for which no good helps were available) as 
well as the study of Scripture. The scries began with the 
Complutensian printed by Arnaldus Guilielmus de Brocario at 
the expense of Cardinal Ximenes at the university at Alcald de 
Henares (Complutum). The fir.st volume of this, containii^ the 
New Testament in Greek and Latin, was completed on the roth 
of January 1514. In vols. ii.-v. (finished on July 10, 1517) 
the Hebrew text of the Old Testament was printed in the 
first column of each page, followed by the Latin Vulgate and 
then by the .Septuagint version with an interlinear Latin trans¬ 
lation. Below these stood the Chaldee, again with a Latin 
translation. The sixth volume containing an appendix is dated 
1515, but the work did not receive the papal sanction till March 
1530, and was apparently not issued till 1512. The chief editors 
were Juan de Vergara, Lopez de Zuniga (Stunica), Nufiee de 
Guzman (Pincianus), Antonio de Librixa (Nebrissensis), and 
Demetrius Ducas. About half a century after the Complu¬ 
tensian came the Antwerp Polyglott, printed by Christopher 
Plantin (1569-1572, in 8 vols. folio). Of this the principal editor 
was Arias Montanus aided by Guido Fabricius Boderianus, 
Raphelengius, Masius, Lucas of Bruges and others. This work 
was under the patronage of Philip II. of Spain; it added a new 
language to those of the Complutensian by including the Syriac 
New Testament; and, while the earlier polyglott had only the 
Targum of Onkdos on the Pentateuch, the Antwerp Bible had 
also the Targum on the Prophets, and on Esther, job, Psalms 
and the Salomonic writings. Next came Le Jay’s Paris Poly¬ 
glott (1645), which embraces the first printed texts of the Syriac 
Old 'Testament (edited by Gabriel Sionita, a Maronite, but the 
book of Ruth by Abraham Ecchelensis, also a Maronite) and of 
the Samaritan Pentateuch and version (by Morinus). It lias also 
an Arabic version, or rather a series of various Arabic versions. 
The last great polyglott is Brian Walton’s (London, 1657), 
wldch is much less bmutiful than Le Jay’s but more complete 


m various ways, mcludiog, iuuuuk vum luaigo, vne 071UH. u, 
Esther and of sevecal apocryphal ^ks for which it is wanting 
in*the Paris Bible, Persian versions of the Pentateuch and Gospels, 
and the Psalms and New Testament in Ethiopic. Walton was 
aided by able sc)rolars, and used much new manuscript material. 
His prolegomena, too, and collections of various readings mark an 
important advance in biblical criticism. It was in connexion 
with this polyglott that £. Castell produced his famous Heptaglott 
Lexicon (a vols. folio, London, 1669), an astounding monument of 
industry and erudition even when allowance is made for the fact 
that for the Arabic he had the great MS. lexicon compiled and 
left to the university of Cambridge by the almost forgotten 
W. Bedwell. The liberality of Cardinal Ximenes, who is said 
to have spent half a million ducats on it, removed the Complu¬ 
tensian polyglott from the risks of commerce. The other three 
editions all brought their promoters to the verge of ruin. The 
later polyglotts are of little scientific importance, the best 
recent texts having been confined to a single language; but every 
biblical student still uses Walton and, if he con get it, Le Jay. 
Of the numerous polyglott editions of parts of the Bible it may 
; suffice to mention the Genoa psalter of 1516, edited by Giustini- 
ani, bishop of Nebbio. This is in Hebrew, Latin, Greek, Chaldee 
and Arabic, and is interesting from the character of the Chaldee 
text, being the first specimen of Western printing in the Arabic 
character, and from a curious note on Columbus and the dis¬ 
covery of America on the margin of Psalm xix. (A. W. Po.) 

POLYQNOTU5, Greek painter in the middle of the 5th century 
B.C., son of Aglaophon, was a native of Thasos, but was adopted 
by the Athenians, and admitted to their citizenship. He painted 
for them in the time of Cimon a picture of the taking of Ilium 
on the walls of the Stoa Poecile, and another of the marriage of 
the daughters of Leucippus in the Anaceum. In the hall at the 
entrance to the Acropolis other, works of his were preserved. 
The most important, however, of his paintings were his frescoes 
in a building erected at Delphi by the people of Cnidus. The 
subjects of these were the visit to Hades by Odysseus, and the 
taking of Ilium. Fortunately the traveller Pausanias has left 
us a careful description of these paintings, figure by figure 
(Paus. X. 25-31). The foundations of the building have been 
recavered in the course of the French excavations at Delphi. 
From this evidence, some modern archaeologists have tried to 
' reconstruct the paintings, excepting of course the colours of them. 
'The best of these reconstructions is by Carl Robert, who by the 
help of vase-paintings of the middle of the fifth century has 
succeeded in recovering both the perspective of Polygnotus 
and the character of his figures (see Greek Art, fig. 29). The 
figures were detached and seldom overlapping, ranged in two or 
three rows one above another; and the farther were not smaller 
nor dimmer than the nearer. The designs are repeated in 
Frazer’s Pausanias, v. jjfio and 372. It will hence appear 
that paintings at this time were executed on almost precisely 
the same plan as contemporary sculptural reliefs. We 
learn also that Polygnotus employed but few colours, and 
those simple. Technically his art was primitive. His excellence 
lay in the beauty of his drawing of individual figures; but 
especially in the “ ethical ” and ideal character of his art. ’The 
contemporary, and perhaps the teacher, of Pheidias, he had the 
same grand manner. Simplicity, which was almost childlike, 
sentiment at once noble and gentle, extreme grace and charm 
of execution, marked his works, in contrast to the more 
animated, complicated and technically superior paintings of 
a later age. (P. G.) 

POLYGON (Gr. rroKvt, many, and yuvla, an angle), in geo¬ 
metry, a figure enclosed by any number of lines—the sides— 
which intersect in pairs at the corners or vertices. If the sides 
are coplanar, the polygon is said to be “ plane ” ; if not, then it 
is a “ skew ” or “ gauche ” polygon. If the'figure lies entirely 
to one side of each of the bounding lines the figure is “ convex ”; 
if not it is “ re-entrant ” or “ concave.” A “ regular ” polygon 
has all its sides and angles equal, ix. it is equilateral and equi¬ 
angular; if the sides and angles be not equal the polyMn is 
“ irregulir.” Of polygons inscriptible in a circle an equilateral 



POLYGON' 


S re is necessarUy equarnguiar, out the convene is onW true 
in the number of sides, is odd. The tepn regular polygOT 
is usually restricted to “ convex ’’ polygons; a special dasa M 
polygons (regular in the wider sense) has been named “ star 
^lygons ” on account of their resembknce to star-rays; these 
are, however, concave. 

PolveoM. especiahy of the " regular " and “ star " types, were 
extensively studied by the Greek geometers. There are two 
important corollaries to prop. 3J, book i., oi Euclid's Eltmetiis 


seen that the sum of the internal angles of a polygon (necessarily 
convex) of»»sides is «-* straight angles (an-x right angln), for the 
polygon cun bo divided into n-a triangles by hues joining one 
vertex to the other vertices. The second corollary is that the 
sum of the supplements of the internal angles, measured in the 
same direction, is 4 right angles, and is thus independent of the 
number of sides. _ , , .u 

The systematic discussion of regular polygons with resp^t to tto 
inscribed and circumscribed circles is given in the fourth Iwk of 
the Eltments. (We may note that the construction of an equilateral 
triangle and square appear in the Bret book.) The triangle is dis¬ 
cussed in props, a-6; the square in props. 6-^; the pentagon (5-side) 
in props. 10-14: the hexagon (6-sidc) in prop. 15; and the qum- 
decagon in prop. 16. The triangle and square call for no special 
mention here, other than that any triangle can be inscribed or 
circumscribeiltoaciTcle. The pentagon is of more raterrat. Euclid 
bases his construction upon the fact that the isosceles trian^e 
formed by joining the extremities of one side of a reguUr pente- 
gon to the opposite vertex has each angle at the tase double the 
angle at the vertex. He constructs this triangle in prop. ro. by 
dividing a line in medial section, i.e. the square of one part equm to 
the product of the other part and the whole line (a construction given 
in book ii. ii), and then showing that the greater segment is the 
base of the required triangle, the remaining sides being each equal 
to the whole line. The mseription of a pentagon in a circle is 
ofiected by inscribing an isorceles triangle similar to that constructed 
in prop. 10, bisecting the nnglos at the base and producing the bisec- 
tors to meet the circle. Euclid then proves that these intersections 
and the three vortices of the triangle are the vertices of the required 
pentagon. The circumscription of a pentagon is eflected by con¬ 
structing an inscribed pentagon, and drawing tangents to tlie circle 
at the vertices. This supplies a general method for circumscrihing 
a polygon if the inscribed be given, and conversely. Tn took xui., 
prop 10 an alternative method for inscribing a pentagon is indicated, 
for it is there shown that the sum of the squares of the sides of a 
square and hexagon inscribed in the same circle equals the square 
of the side of the pentagon. It may be incidentally noticed that 
Euclid’s construction of the isosceles triangle which has its basal 
angles double the vertical angle solves the problem of quinqucsecting 
a nght angle; moreover, the base of the triangle is the side of the 
regular decagon inscribed in a circle having the vertex as centre 
and the sides of the triangle as radius. The inscription of a hexagon 
in a circle (prop. 15) reminds one of the Pythagorean result that 
six equilateral triangles placed about a common vertex form a plane; 
hence the bases form a rpgular hexagon. The side of a hexagon 
inscribed in a circle obviously equals the radius of the circle. The 
inscription of the quindecagon in a circle is made to depend upon 
the fact that the difierence of the arcs of a circle interceiitcd by 
covertical sides of a regular pentagon and equilateral triangle is 
i_ 1 .i, of the whole circumference, and hence the bisection 

of t^B intercepted arc (by took in., 30) gives the side of the 

'''*'nie*mothods of Euclid permit the construction of the following 
series of inscribed polygons : from the square, the S-side or octagon, 
ro- 3a- . . ., or generally 4'2“-side; from the hexagon, the 12-side 
or dodecagon, 24-, 48- . . ., or generally the 6-2"-Bide; from the 
pentagon, the lo-sidc or decagon, 20-, 40- . . ., or generally ya"- 
side; from the quindecagon, the 30-, 60- . . ., or generally l3-2“- 
sidc. It was long supposed that no other inscribed polygons were 
possible of construction by elementary methods (»'.«. by the ruler 
and compasses); Gauss disproved this by forming the ly-aide, and 
he subsequently generalized his method for the (2" -)■ i)-aide, when 
this number is prime. 

The problemof the construction of an inscribed heptagon, nonagon, 
or generally oi any polygon having an odd number oi sides, is readily 
reduced to the construction of a certain isosceles triangle. Suppose 


side to tiie oppoilte wrtwe, ooaiider the triangle eo iomed. 
It is readily seen that the angle at the hase ie n times the angle at 
the vertex. In the heptagon the ratio is 5, in the nonagon 4, and 
so on. The Arabian geometers of riie pth oent^ showed that the 
heptagon required the solution of a cnbic equation, thus lesemhliiig 
the Pythagorean problems of " duplicating the cube " and “ tri¬ 
secting an angle." Edmund Halley gave solutions for the btotagon 
and nonagon by means of the parabola and clrde, and by a 
parabola and hyperbola respectively. 

Although rigorous methoos for inscribing the general polygons in 
a circle are wanting, many approximate ones nave been devised. 
Two such methods arc here given : (i) Divide the diameter of the 
circle into as many parts as the polygon has sides. O n the 
diameter construct an equilateral triangle; and from its vertex 


the diameter is the side of the required polygon. (2) Divide the 
diameter as before, and draw also the perpendicular diametw. 
Take points on thesse diameters beyond the circle and at a di^ 
tance from the circk equal to one division of the diameter. Jom the 
points so obtained; and draw a Une from the point nearest the 
divided diameter where this line intercepts the circle to the,r*»^ 
division from the produced extremity; this line is the r^uired 

^**^’construction of any regular polygon on a given aide may be 
readily performed with a protractor or scale of chords, for it is 
only necessaiy to lay off from the extremities of the given side 
lines equal in len^ to the given base, at angles equal to the interior 
angle of the polygon, and repeating the process at each extremty 
so obtained, the angle being always taken on the same side; or ran 
may be laid off at one half of the interior angles, describing a circle 
having the meet of these lines as centre and their length as radius, 
and then measuring the given base around the circumference. 

Star Polygons.—These figures were studied by the Pythagoreans, 
and subsequently engaged the attention of many geoincters— 
Boethius, Athelard of Bath, Thomas Bradwardme, archbishop 
of Canterbury, Johannes Kepler and others. Mystical and magical 
properties were assigned to tnem at an early date; the Pythagoreans 
regarded the pentagram, the star polygon derived from the pentagon, 
as the symbol of health, the Platonists of well-being, while othem 
used it to symbolize happiness. Engraven on metal, &c., it is 
worn in ^most every country as a charm or amulet. 

The pentagon gives rise to one star polygon, the hexagon gives 
none the heptagon two, the octagon one, and the nonagon two. 
In general, the number of star polygons which can be drawn with 
the vertices of an n-point regular polygon is the number oi numbers 
which are not factors of n and are less than 




Pentagrams. 


Heptagrams. 


Nonograms. 


Number of n-poinl and n-side Polygons. A polygon iMy be 
regarded as determined by the joins of points or the mera of lines. 
The termination-erem is often applied to the figures determined 
by lines, e.g. pentagram, hexagram. It is of interest to topw how 
many polysons can be formed with n given TOints as vertmes (no 
three ofwluch are coUinear), or with n given lines as sides (no 
of which are parallel). Considering the case of pomts it is obvious that 
we can join a chosen point with any one of the remmnmg (n-i) 
points: any one of these (n-i) points can be jomrri to any one 
Sf the remaining (» - 2), and by proceeding similarly it is seen that 
we can pass through the n points in («-i) (n-i) . . . 2-1 or 
(*-l)l ways. It is obvious that the direction m which we pM 
is immaterial; hence we must divide this number by 2, thus obtaining 
In - i )!/2 as the required number. In a similar manner it may 
to shown that the number of polygons determined by n lines is 
(*-1)1/2. Thus five points or fines determine 12 pentagons, 
6 points or lines 60 hexagons, and so <>“• . 

TtfsHsaratio*.—In the regular polygons the fact that they can be 
inscribed and circumscribed to a circle affords convenient expres¬ 
sions lor their area, 4 c. In a »-gon, i.e. a polygon wito n-sides 
each side subtends at the centre the angle laln.i.e. Jn, »n<l 
each internal angle is (n - 2)»/fl or (* - i) ,i8o‘/». CaUing the 
length of side a wo may derive the following relations. Area 
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<a>nt aming 30 genera with abcluttjno ipeoies, chiefly in the north 
dccnpenta Mae, nad re^iieRted in Gr«t Britain by three 
®“®raj “(fypitUiH, Jlutnex ( 0 ock, ^.vi) and Oxyria. They are 

Btostly herbs choracteriaed by the 
uniem of the ttipales into a 
pheath or ocrea, which protects the 
younger leaves in the bud stage 
(fig. i). Some are climbers, as, to 
instance, the Britifli Paiyganum 
C(rnvoltndus (Mack bindwe^). In 
MueMenbeckia'platydada, a native 
of the Solomon Islands, the stem 
and branches are flattened, form¬ 
ing ribbon-like cladodes jointed at 
the nodes. The leaves are alter¬ 
nate, simple and generally entire ; 
the edges are rolled bade in the 
They are generally smooth, but aomethnes, especially in 
TQoantain species, woolly. Ihe small regular, generally her¬ 
maphrodite flowers are borne in large numbers in compound 
inflorescences, the branches of which are cymose. The parts of 
the flower are whorled (cydic) or acyclic. The former arrange¬ 
ment may be derived from a regular trimerous flower with two 
whorls of perianth leaves, two staminal whorls and a three-sided 
ovary—such a flower occurs in the Californian genus Pitrottegia 
a). The flower of rhubarb {Rheum) is derived from 
thB by doubling in the outer staminal whorl (fig. 3), and 



Fro. 1,—l.«af of Polygonum, 
with pnt of stem (g, ocrea). 

feud. 



Fig. 1.— Pterostogia. Fio 




the liiwe iimer leirvei»«nlaige and wVeR^ the fitflt ap' W 

H MBtbtaw&oi 'wiiigp '4m <it mbtt of uifetidi Iwat Vit the back%tge 
ifleal^ wartsi IcH otoa; os in the StuA lunerioan gbtius 
TrifUorit, the tlwee outer perknith loaves fewn the of 
distribution, developing into long flat membsanous wings, the 
whole mechanism suggesting a shuttlecock. The number of 13» 
catpda ii indicated > 1 ^ the 'tiitw-sided (in (fimerons flowera twi^ 
sided) ovary, and the number of the styles; the ovary is uni¬ 
locular and contains a single erect ovtfle springing, from the top 
of the floral axis (fig, 7 ). The fruit is a dry tme-amded nut, two- 





Fig. 8 . 


that of the dock {Rumex) by doubling in the outer staminal 
whorl and suppression of the inner (fig. 4). In Koenigia^ a 
tiny annual less than an inch high, native in the arctic and 
■ub-arctic regions and the Himalayas, there is one perianth and 
one staminal whorl onty. Dimerous whorled flowers occur in 
Oxyria (mountain sorrel), another arctic and alpine genus, the 
flowers of which resemble those of Rumex but ore dimerous 
(fig. 5). In the acyclic flowers a 5-merous perianth is followed 



Fro. 5.— Oxyria. 



Fig. i.—Polygonum. 



Fro. 7.—Dry one-seeded fmit 
of dock {Rumex) cut vertically 
(enlarged). 

ov, Feric.'irp fuemod from ovary 
wall. 

3, Seed. 
e. Endosperm. 

pi, Embryo with iodide point¬ 
ing upwordsand cotyfedona 
downwards. 


by 5 to 8 stamens os in Polygonum (fig. 6). The perianth leaves 
are generally uniform and green, white or red in colour. They 
are free or more or less united, and persist till the fruit is ripe, 
often playing a part in its distribution, and affording useful 
characters for distinguishing genera or species. Thus in the docks 


Runux obtusifohus, Commoo Dock. 

1. Upper part of plant, showing tiie Sowers (about i nat, size). 

2. i«af from base of the stem not. size). 

). Fruit enlarged. 

4. Fruit of Rumex Aeetosa (sorrel) (onUrgod). 

sided in bicarpellary flowers, as in Oxyria. The straight or 
curved embryo is embedded in a mealy endosperm. The flowers 
are wind-pollinated, as in the docks (Rwmez), where they are 
pendulous on long slender stalks and have large hairy stigmas ; 
orinsect-pullinat^,asin Polygonumoi rhubarb(A/ie^),where 
the stigmas are capitate and tmey is secreted by glands near the 
base of the stamens. Inseot-pollinated flowers are rendered 
conspicuous chiefly by their aggregation in large numbers, as 
to instance in Bistort {Pdygonum Bisiorta), where the perianth 
is red and the flowers are crowded in a spike. In buckwheat 
{q.v., P. Fagopyrum) the numerous flowers have a white or red 
perianth and are perfumed; thev are dimorphic, i.e. there are 
two forms of flowers, one with long styles and short stamens, 
the other with short styles and k«g stamens. In other cases 
sdf-p<fllination is the rule, as in knot-grass (P. aviedart), where 
the very small, solitary odourless flowers are very rarely visited 
by insects and pollinate themselves by the incurving of the three 
inner stamens on to the styles. 

Polygonaceae is mainly a north temperate order. A few genera 
arc tropical, e.g. Coccofofro, which has izj species restricted to topical 
and sub-topical America. Polygonum has a very wide distribution, 
spreading from the limits of vegetation in the northern heiaisphere 
to the monatsuns of tropical Africa and South Africa, through the 
hMibnds of topical Asia to Australia, and in America as far south 
a^Ule. Most of the genera have, however, a limited distribution. 
Of the three which are native in the British Isles, Polygonum has 
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Asiatic. 

POLYCKWAL XDMBEm, in mathematics. Suppose we have 
a number of equal circular counters, then the number of counters 
which can*be placed on a r^lar polygon so that the tangents to 
the outer rows form the regi^ polygon and all the internal 
counters ate in contact with its neighbours, is a “ polygonal 
number ” of the order of the polygon. If the polygon be a 
triangle then it is readily seen that the numbers are 3, 6, 10,15 
... and generally if a square, 4,9, t6,... and gener¬ 

ally if a pentagon, 5, la, aa ... and generally «^3«—i); if a 
hexagon, 6,15,18,... and generally «(a«-i)j;and similarly fora 
polygon of r sides, the general expression for the corresponding 
polygonal numberis i«[(n—i)(r—a)-|-a]. 

Algebraically, polygonal numbers may be regarded as the sum.s 
of consecutive terms of the arithmetical progressions having i for 
fhe,first term and I, 2, 3, . . . for the common differences. Taking 
unit common difference we have the series i;i + a= 3:i-f-2 + 3 
= 0; I a + 3 -f 4 1= lo; or generally 1 + 2 + 3. ..-(-b» 
jn(n + I): these arc triangular numbers. With a common difference 
2 we have i; 1 + 3 = 4; r -f .1 + 5 = 9 : i + 3 4 - 5 H- 7 = *6: 
or generally i + 3 + 5 -i-. ■ . ■+ (2n — i) = »!'■*■. and generally for 
Ithe polygonal number of the rth order we take the sums of consecu¬ 
tive terms ol the series 

I, I + (r — 2), I + 2 (r — 2),. . . I + B— I. r — 2; 
nnd hence the nth polygonal number of the rfh order is the sum of 
« terms of this series, i.e., 

I + i + {r - 2) + I + 2 (r - 2) + . . . + (t + fl - i. r - 2) 

= n + Jb . n — I. r — 2. 

The scries i. 2, 3, 4, . . . or generally B, are tlic so-called " linear 
numbers " (ef. Piourate Numbers). 

POLYHEDRAL NUMBERS, in mathematics. These numbers 
are related to the polyhedra (see Polyhedron)' in a manner 
similar to the relation between polygonal numbers (see above) 
and polygons. Take the case of tetr^edral numbers. LetAB, 
AC, AD be three covertical edges of 
a regular tetrahedron. Divide AB, 

. . . into parts each equal to At, so 
that tetrahedra having the common 
vertex A are obtained, whose linear 
dimensions increase arithmetically. 
Imagine that we have a number of 
spheres (or shot) of a diameter equal 
to the distance Ai. It is seen that 
4 shot having their centres at the 
, vertices of the tetrahedron Ai will form 
a pyramid. In the case of the tetra¬ 
hedron of edge As we require 3 along each side of the base, (.e. 
6, 3 along the base of Ai, and i at A, making 10 in all. To add 
a third layer, we will require 4 along each base, i.e. 9, and t in 
the centre. Hence in the tetrahedron A3 we have ao shot. 
Tlie numbers i, 4,10, ao are polyhedral numbers, and from their 
association with the tetrahedron are termed “ tetrahedral 
numbers.” 

This illustration mav serve for a definition of polyhedral 
numbers: a polybednal number represents the number ^ equal 
spheres which can be placed withm a polyhedron so that the 
spheres touch one another or the sides of the polyhedron. 

In the case of the (etiahodron wc have seen the numbers to bo 
1, 4,10, 2o; the general formula for the nth tctralredral number is 
Jb(b + i){b + Cubic numbers are r, 8. ay, 64, tsj, &c.: 
or generally b'. Octahedral numbers arc t, 6, ig, 44, &c., or ge^ally 
jB(2B* + I). Dodecahedral numbers are i, 20, 84, 220, &c.; or 
generally iB(gB“ — g* + a). Icosahedral numbexs are i, 12, 48, 
124, &c., or generally iB(SB* — jb + 2). 

POLYHEDRON ^Gr. ir<iAvi, many, Rpa, a base), in geometry, 
a solid figure contained by plane faces. If the figure ^ entirely 
to one side of any face the polyhedron is said to be “ convex,” 
and it is obvious that the faces enwrap the centre once; if, on 
other hand, the figure is to both sides of every face it is si^ to be 
“ concave,” and Ae centre is multiply enwrapped by the faces. 
"Regular polyhedra" are such as have their faces all equal 
regulu polygons, and all their solid angles equal; the term is 
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K<«ler-I>oMot ip]^> 4avitig 
i>oinsot discpverBd.v^i'ifoortii. : Aa/^aer fpBOOMtieiifoifMri 
,axe termed the " Aachmuifeui scBida/' namra aaMAxbimedH 
who, according to Pappus, invented them. These 
whi(^ are all regi^ potygons, but not all of the siUBe &^ 
while all their solid angles are ecjual. These dguns are .flfteo 
'tamed “ semi-regnlar seJids,” but it is more convenient to restrict 
this term to solids having all their angles, edges and faces equal, 
the latter, however, not being regular polygons. 

Platonic Solids. The names of these five solids are: (i) the 
tetrahedron, enclosed by four equilateral triangles,- (a) the cube 
•or 'hexahedron, enchu^ by 6 squares; (3) the octahedron, 
enclosed by 8 equilateral triangles; (4) the dodecahedron, en¬ 
closed by 12 pentagons; (5) the icosahedron, enclosed by, so 
equilateral triangles. 

The first three were certainly known to the Egyptians; and 
it Is probable that the icosahedron and dodecahedron were added 
by me Greeks. The cube may have originated by placing three 
•equal squares at a common vertex, so as to form a trihedrm angle 
Two sucih sets can be placed so that the free edges are broq^t 
into coincidence while the vertices are kept distinct. This 
solid has therefore 6 faces, 8 vertices and 12 edges. The equi¬ 
lateral triangle is the basis of the tetrahedron, octahedron and 
icosahedron.’ If three equilateral triangles be placed at a 
common vertex with their covertical sides coincident in pairs, 
it is seen that the base is an equal equilateral triangle; hence four 
equal equilateral triangles enclose a space. This solid has 4 
faces, 4 vertices and fi edges. In a similar manner, four covcrtical 
equilateral triangles stand on a square base. Two such sets {ilaced 
base to base form the octahedron, whidi consequently has 8 
faces, 6 vertices and la edges. Five eqflilateral triangles coverti- 
cally placed would stand on a pentagonal ba.se, and it was found 
that, by forming several sets of such pyramids, a solid could be 
obtained which had ao triangular faces, which met in pairs to 
form 30 edges, and in fives to form la vertices. This is the 
icosahedron. That the triangle could give rise to no other solid 
I followed from the fact that six coverticaUy placed triangles formed 
a plane. The pentagon is the basis of the dodecahedron. Three 
pentagons may be placed at a common vertex to form a solid 
angle, and by forming several such sets and placing them in 
juxtaposition a solid is obtained having 12 pentagonal faces, 

30 e<^es, and ao vertices. 

These solids played an important part in the geometry of the 
Pythagoreans, and in their cosmology symbolized the five ele¬ 
ments : fire (tetrahedron), air (octahedron), water (icosahedron), 
earth (cube), universe or ether (dodecahedron). They were 
also discussed by the Platonists, so much so that they became 
known as the “ Platonic solids.” Euclid discusses them in the 
thirteenth book of his Elements, where he proves that no more 
regular bodies are possible, and shows how to inscribe them in 
a sphere. Tliis latter problem received the attention of the 
Arabian astronomer Abul Wefa (loth century A.D.), who solved 
it with a single opening of the compasses. 

Mensuration of the Platonic Solids ,—The mensuration of the regular 
polyhedra is readily investigated by the methods of elementary 
geometry, the property that these solids may bo inscribed in and 
circumscribed to concentric spheree being rai^ially useful. 

H T bo the number of faces, b the numbCT of edges per fact, m 
the number of faces per vertex, and f the length of an ^ge, and if 
wo denote the angle 'between two adjacent faces by I, the area by A, 
the volume by V, the radius of the cimutn-sphere by R, and of the 
in-sphero by r, the following general formulae hold, a being writtea 
for tr/n, and 8 for tr/m : — 

Sin II = cos l^ein s; tan JI »■ cos 8/(sin' a — cos* 8 ) 1 . 

A ■= i i*Br cot B. 

V - Jf A - APb F tan JI ooi* a 
= Ai*» P cot* a cos 8/(8U>’ a — cos* 8)1. 

R = « tan 11 tan 8 - 1 « sin 8/(sin* a — cos* 8 ) 1 . . 

r » ji tan |I oot s — }f cot s cos 8/(»ln* a — cos* 8)*- 

’ In the language of Proclus, the commentator ; ” The equilateral 
triangle is the proximate cause of the three elements, ‘ fire,' ‘ air ’ and 
' waterbut the square is annexed to the ' earth.' " 
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The following Table gives the volnes oi A, V, R, » for the five Polyhedra :— 



A. 

Area. 

Voluma 

V. 

* 

Radius of Circum-sphere. 
R. 

Radius of In-aphcre. 

f. 

Tetrahedron ...... 

(17321 P) 

PfCheJi 

(011785/=*) 

L v' 6/4 

i.jqi 

Cube.. 

6 P 

P 

1 ■ s/ift 


Octahedron. 

(3-4042 P) 

P ■ ijtii 
(0-47140 P) 

tlj2 


Dodecahedron. 

P. 15 .^(I +2js) 
(20-64578 1") 

P 5\/!(47 + 2W5)/40} 
(7-663119 P) 

1- W{(5 + 3v'5)/»j 

l- v'{(»o -+- lW5)/4o} 

Icosahedron. 

(8-6605 P) 

P- W((7 + 3^5)/*} 
(2-18169 P) 

W{(5 + v'5)/*} 

'■W{(7 + .W5)/6} 


Kepler-Poinsot Polyhedra. —These solids have all their faces 
equal regular polygons, and the angles at the vertices all equal. 
They hear a relation to the Platonic solids similar to the 
relation of “star polygons” to ordinary regular polygons, 
inasmuch as the centre is multiply enclosed in the former 
and singly in the latter. Four such solids exist: {i) small 
stellated dodecahedron; (2) great dodecahedron; (3) great 
stellated dodecahedron; (4) great icosahedron. Louis Poinsot 
discussed these solids in his memoir, “ Sur les polygoncs et les 
poly6dres ” (Journ. Ecole poly, [iv.] 1810), three of them having 
been previously considered by Kepler. They were afterwards 
treated by A. L. Cauchy {Journ. tcole poly, [ix.j 1813), who 
showed that they were derived-from the Platonic solids, and 
that no more than four were possible. A. Cayley treated 
them in several papers (e.g. Phil. Mag., 1859,17, p. 123 seq.), 
considering them by means of their projections on the 
circumscribing sphere and not, as Cauchy, in solido. 

The stttali stellated dodecahedron i.s formed by atellating the Platonic 
dodecahedron (by " atellating ” is meant developing the facc.s con¬ 
tiguous to a specified base so as to form a regular pyramid). It has 
12 pentagonal faces, and 30 edges, which intersect in fives to form 12 
vertices. Each vertex is singly enclosed by the five faces; the 
centre of each face is doubly enclosed by the succession of faces about 
the face; and the centre of the solid is doubly enclosed by the faces. 
T)ie great dodecahedron is determined by tlie intersections of the 
twelve planes which intersect the Platonic icosahetlron in five of its 
eelges; or each face has the same boundaries a.s the basal sides 
of five covcrtical faces of the icosahedron. It is the reciprocal 
(see below) of the small stellated dodecahedron. Each vertex 
is doubly enclosed by the succession of covertical faces, while the 
centre of the solid is triply enclosed by the faces. The great stellated 
dodecahedron is formed by stellating the faces of a great dodecahe¬ 
dron. It has 12 faces, which meet in 30 edges; these intersect in 
threes to form 20 vertices. Each vertex is singly enclosed by the 
succession of faces about it; and the centre of the solid is quadruply 
enclosed by the faces. The great icosahedron is the reciprocal of 
the great stellated dodecahedron. Each of the twenty triangular 
faces subtend at the centre the same angle as is subtended by four 
whole and six half faces of the Platonic icosahedron; in other words, 
the solid is determined by the twenty planes which can Be drawn 
through the vertices of tbe three faces contiguous to any face of 
a Platonic icosahedron. Tlie centre of the solid is s^tuply enclosed 
by the faces. 

A connexion between the number of faces, vertices and edges of 
regular polyhedra was discovered by Euler, and the result, which 
assumes the form E -(- 2 = P -f- V, where E, F. V arc the number 
of edges, faces and vertices, is known as Euler’s theorem on poly¬ 
hedra. This formula only holds for the Platonic solids. Poinsot 
gave the formula E 2* = sV -|- F, in which * is the number of 
times the projections of the faces from the centre on to the surface 
of the circumscribing sphere make up the spherical surface, the area 
of a stellated face being reckoned once, and e is the ratio. “ angles at a 
vertex /2»" as projected on the sphere, E, V, F being the some as 
More. Cayley gave the formula E -(- 2D = eV -|- «'F, where 
e, E, V, F arc the same as before, D is the same os Poinsot's h with 
the distinction that the area of a stellated face is reckoned as the sum 
of the triangles having their vertices at the centre of the face and 
standing on the sides, and e' is tlie ratio : " the angles subtended at 
the centre of a face by its sides /2».” 

The following table gives these constants lor the regular poly¬ 
hedral n denotes the number of sides to a face, n, the number of faces 
to a vertex :— 



F 

V 

E 

n 

». 

e 

e' 

D 

A 

Tetrahetlron. 

4 

4 

6 

3 

3 

I 

1 

1 

I 

Cube ........ 

6 

8 

12 

4 

3 




I 

Octahedron . 

8 

6 

12 

3 

4 

I 



1 

Dodecahedron • . . . . 

12 

20 

30 

5 

3 

I 


I 

I 

Icosahedron ...... 

20 

12 

.10 

.3 

5 

I 


I 

X 

Small steUated dodecahedron . 

12 

12 

30 

5 

5 

I 

2 

3 

2 

Great dodecahedron 

12 

12 

30 

5 

5 

2 


3 

3 

Great stellated dodecahedron . 

12 

20 

30 

5 

3 

I 

2 

7 

4 

Great icosahedron .... 

20 

_ 

12 

.30 


s 

2 

I 

7 

7 


Archimedean Solids. —These solids are characterized by 
having all their angles equal and all their faces regular 
polygons, which are not all of the same species. Thirteen 
such solids exist. 

1. The truncated tetrahedron is formed by truncating the vertices 
oi a regular tetrahedron so as to leave the original faces hexagons. 
(By the truncation of a vertex or edge we mean the cutting away of 
the vertex or edge by a plane making equal angles with all the faces 
composing the vertex or with the two faces forming the edge.) It 
is bounded by 4 triangular and 4 hexagonal faces; there are 18 erlges, 
and 12 vertices, at each oi which two hexagons and one triangle arc 
covcrtical. 

2. The cuboctahedron is a tesserescae-decahedron (Gr. rteeapts-Kai- 
tna, fourteen) formed by truncating the vertices of a cube so as to 
leave the original faces squares. It is enclosed by 6 square and 
8 triangular faces, the latter belonging to a coaxial octahedron. It 
is a common crys^ form. 

3. The truncated cube is formed in the same manner as the 
cuboctahedron, but the truncation is only carried far enough to 
leave the original faces octagons. It has 6 octagonal faces 
(belonging to the original cube), and 8 triangular ones (belonging to 
the coaxi^ octahedron). 

4. 'The truncated octahedron is formed by truncating the vertices 
of an octahedron so as to leave the original faces hexagons; con¬ 
sequently it is bounded by 8 hexagonal and 6 square faces. 

ts, 6. Jthombicuboctahedra .—Two Archimedean solids of 26 
faces are derived from the coaxial cube, octahedron and semi- 
regular (rhombic) dodecahedron (see below). The " small rhombi- 
cuboctahedron " is hounded by 12 pentagonal, 8 triangular and 
b square faces ; the " great rhombicuboctaUedra " by 12 decagonal, 
8 triangular and 6 square faces. 

7. The icosidodecahedron or dyocaetriacontahedron (Gr. tvo-aal- 
Tgufserra, thirty-two), is a 32-faced solid, formed by truncating the 
vertices of an icosahedron so that the original faces become triangles. 
It is enclosed by 20 triangular faces belonging to the original icosa¬ 
hedron, and 12 pentagonid faces belonging to the coaxial dodecahe¬ 
dron. 

8. 'The truncated icosahedron is formed similarly to the icosidode- 
cahedron, but the truncation is only carried far enough to leave the 
original faces hexagons. It is therefore enclosed by 20 hexagonal 
faces belonging to the icosahedron, and 12 pentagonal faces belonging 
to the coaxial dodecahedron. 

9. The truncated dodecahedron is formed by truncating the vortices 

of a dodecahedron parallel to the faces of the coaxial icosahedron 
so as to leave the former decagons. It is enclosed by 20 triangular 
faces belonging to the icosahedron and 12 decagons belonging to tlie 
dodecah^ron. * 

10. The snub cube is a 38-faced solid having at each comer 4 tri¬ 
angles and 1 square; 6 f^es belong to a cube, 8 to the coaxial 
oct^edron, and the remaining 24 to no regular solid. 

11. 12, The rhomhicosidodecahedra. —Two 62-faced solids arc 
derived from the dodecahedron, icosahedron and the semi-regular 
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triacontahedron. In the “ ematt rhorafalaMdodacahedion " there 
are 12 penta^nal laces belonging to the dodecahgdioni ao triangular 
laces belonging to the icosahedron and 30 square iaeei belongUh 
to the triacontahedron. In riie '' great rhombtcosldodecahedron ” 
the dodecahedral laces are decamns, the icosahadral hexagons 
and the triacontahedral squares; rois solid is sometimes called the 
“ truncated icosidodecahedron." 

13. The fHub iod$cah»drm is a ga-laced solid having 4 triangles 
and a pentagon at each comer, The pentamns belong to a dodeca¬ 
hedron, and 30 triangles to an icosahedron; w remaining 60 triangles 
belong to no regular solid. 

Semi-regular Polyheira .—^Although this term is frequently 
given to the Archimedean solids, yet it is a convenient de¬ 
notation for solids which have all their angles, faces, and edges 
equal, the faces not being tegular polygons. Two such solids 
exist: (i) the “ rhombic dodecahedron," formed by trun¬ 
cating the edges of a cube, is bounded by 13 equal rhombs; it 
is a common crystal form (see CBrsTALLOGKAPHv); and (a) the 
“ semi-regular triacontahedron,” which is enclosed by 30 equal 
rhombs. 


The interrelations of the polyhodra enumerated above are oon- 
sidetably elucidated ^ the introduction of the following terms: 
(i) Correspondence. Two polyhedra correspond when the radii 
vectores from their centres to the mid-point of the edges, centre of 
the faces, and to the vertices, c-in be brought into coincidence, (a) 
Reciprocal. Two polyhedra are reciprocal when the faces and ver¬ 
tices of one correspond to the vertices and i.aces of the other. (3) 
.Summital or lariat. A polyhedron (A) is said to be the summitm 
or facial holohcdron of another (B) when the faces or vertices of A 
correspond to the edges of B, and the vertices or faces of A corre¬ 
spond to the vertices and faces together of B. (4) Hemihedral, 
A polyhedron is said to be the hemuiedral form of another poly¬ 
hedron when Its laces correspond to the alternate faces of the totter 
or holohedral form; consequently a hemihedral form has half the 
number of faces of the holohedral form. Hemihedral forms are of 
special importance in crystallography, to which article the reader 
is referred for a fuller explanation ol these and other modifications 
of polyhedra (tetartohodral, cnanliotropic, &c.). 

It is readily seen that the tetrahedron is its own reciprocal, i.c. 
it is self-reciprocal ;the cube and octahedron, the dodecahedron and 
icosahedron, the small stellated dodecahedron and great dodeca¬ 
hedron, and the groat stellated dodecahedron and great icosahedron 
arc examples of reciprocals. We may also note that of the Archime¬ 
dean solids ; the truncated tetrahedron, truncated cube, and trun¬ 
cated dodecahedron, are the reciprocals of the crystal forms triakis- 
tetrahedron, triakisoctahedron and triakisicosahedron. Since the 
tetrahedron is the hemihedral form of the octahedron, and the octa¬ 
hedron and cube are reciprocal, wc may term these two bitter .solids 
“ reciprocal holohedra " of the tetrahedron. Other examples of 
reciprocal holohedra arc : the rhombic dodecahedron and cnbocta- 
hedron, with regard to the cube and octahedron; and the semi- 
regular triacontuedron and icosidodecahedron, with regard to the 
dodecahedron and icosahedron. As examples of facial holohedra 
we may notice tlie small rhombicuboctahedron and rhombic dode¬ 
cahedron, and the .small' rhombicosidodecaheilron and the semi¬ 
regular triacontahedron. The correspondence of the faces of poly¬ 
hedra is also of importance, os may be seen from the manner in which 
one polyhedron may be derived from another. Thus the faces 
of the cuboctahedron, the truncated cube, and truncated octahe¬ 
dron, correspond; likewise with the truncated dodecahedron, trnn- 
e.rted icosahedron, and icosidodecahedron; and with the small and 
great rhombico.sidodecahe(lra. 

The general theory of polyhedra properly belongs to combinatorial 
analysis. The determination oi the number of different polyhedra 
of n faces, i.t. n-hedrons, is reducible to the problem ; In how many 
ways can rnultiplcts, i.e. triplets, quadruplets, &c., be made with n 
symbols, so that (i) every contiguous pair of symbols in one multipict 
arc a contiguous pair in some other, tlie first and last of any mul- 
tiplet being considered contiguous, and (a) no three symbols in any 
multiplet shall occur in any other. This problem is treated by 
the Rev. T. P. Kirkman in the Manchester Memoirs (1835, 1857- 
1860); and in the Phil. Trant. (1837). 

See Max Brfickner, Vielscke nnk Viel/Tache (1900); V, Eberhard, 
2 nr Morphologie der Polyedir (i8gi). 


POLTHETHYLEMBS, in chemistry, cyclic compounds, tlie 
simplest members of which are saturated hydrocarbons of 
general formula C4H,., where n may be i to 9, and known as 
tri-, tetra-, penta-, heXa-, and hepta-methylene, &c., or eyclo- 
propane, -butane, -pentane, -hexane, -heptane, &c. 


Cyefe-propane, -butane, -pentane, -hexane. 


The unsaturated members of the series are named on the 


Geneva sj^tem in tbe termioadon -aue is rmlaced by^eiw, 
-dttne, -trione, according to the number of double linlcages in 
the compound, the poution of such double linkages being 
shown by a numeral immediately following the suffix -eno; 
for example I. is methyl-cyeio-hexadiene—i, a. An alterna¬ 
tive me&od employs A. v. Baeyer’s symMl A. Thus 
A 3-4 indicates the presence of two double bonds in 
the molecule situated immediately after the carbon atoms 
3 and 4; for example II. is A 3-4 dihydrophthalic acid. 



As to the stability of these compounds, most trimethylene 
derivatives are comparatively unstable, the ring being broken 
fairlv readily; the tetiamethylene derivatives are rather more 
stable and the penta- and hexa-methylene compounds are very 
stable, showing little tendency to form open chain compounds 
under ordinary conditions (see CHERiSTav: Organic). 

Isomerism .—No isomerism can occur in the monosubstitution 
derivatives but ordinary position isomerism exists in the di- 
and poly-substitution compounds. Stereo-isomerism may 
occur : the simplest examples are the dibasic acids, where a cis- 
(maleinoid) form and a trans- (fumaroid) form have been ob¬ 
served. These isomers may frequently be distinguished by 
the facts that the rti-acids yield anhydrides more readily than 
the irons-acids, and are generally converted into the irons-acids 
on heating with hydrocluoric acid. 0 . Aschan {Ber., 1903,35, 
p. 3389) depicts these cases by representing the plane of the 
carbon atoms of the ring as a straight line and denoting the 
substituted hydrogen atoms by the letters X, Y, Z. Thus for 
dicarboxylic acids(C0.2H=X) the possitilities arc represented by 

(ci3). ^ (trans), (1). 


The trans compound is perfectly asymmetric and so its mirror 
image (I) should exist, and, as all the irons compounds syn¬ 
thetically prepared arc optically inactive, they are presumably 
racemic compounds (.see 0 . Aschan, Chemie der alicyklischen 
Verbindungen, p. 346 seq.). 

General Methods of Formation.—Hydrocarbons may be ob¬ 
tained from the dihalogen paraffins by the action of .sodium or 
zinc dust, provided that the halogen atoms are not attached 
to the same or to adjacent carbon atoms (A. Freund, Monats., 
1882, 3, p. 62s; W. H. Perkin, jun.,/oom. Chem.Soe., i888, 53, 
p. 213);— 




,3NaBr + ggj;^Hj; 


by the action of hydriodic acid and phosphorus or of phos- 
phonium iodide on benzene hydrocarbons (F. Wreden, Ann., 
1877, 187, p. 153; A. V. Baeycr, ibid., 1870, 155, p. 366), ben¬ 
zene giving melhylpentamethylene; by passing the vapour of 
benzene hydrocarbons over finely divided nickel at 180-350“ C. 
(P. Sabatier and J. B. Senderens, Comptes rendus, 190J, 133, p. 
310 seq.); and from hydrazines of the type C„Hj,..-NH'NH, 
by oxidation with alk^ine potassium femeyanide (N. Kijner, 
Journ. prak. Cktm., 1901, 64, pi 113). Unsaturated hydro¬ 
carbons of the series may be prepared from the corre¬ 
sponding alcohols by the elimination of a molecule of water, 
using either the xanthogenic ester method of L. Tschugaeff 
{Der. 1899, 32, p. 3332): C„H„.,ONa -♦ C.Hj,_, 0 'CS-SNa(R) 
-(-COS-(-R'SH; or simply by dehydrating with 
anhydrous oxalic acid (N. Zelinsky, Ber., 1901, 34, p. 3349); 
and by eliminating the halogen acid from mono- ordi-halogen 
polymethylene compounds by heating them with quinoline. 

Alcohols arc obtained from the corresponding halogen com¬ 
pounds by the action of moist silver oxide, or by warming them 
with silver acetate and acetic acid; by the reduction of ketones 
with metallic sodium; by passing the vapours of monohydric 
phenols and hydrogen over finely divided nickel (P. Sabatier and 
J. B. Senderens, loc. cit.); by the reduction of cyclic esters with 
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sodiu|Piandjilcohol'(L. BouveaultandG. Hiuic, Comptes rendus, 
19®3* *36, p. *67,6; 137, p. 60); and by the addition of the 
elements of water to the uneaturated cyclic hydrocarbons on 
boiling with dilute acids; 

Aidehydet and KtUmes-.-^-The aldehydes are prfepared in the 
usual manner from priniary alcohols and acids. The ketones 
are obtained by the dry distillation of the calcium salts of di¬ 
basic saturated aliphatic aSids (Jl Wislicenus, Ann., 375 > 
p. {CH,;CHj-CO.J,Ca -♦[CHj CHjJjCO; by the action of 
sodium on the esters of acids of the adipic and pimelic acid 
scries (W. Dilckmann, Ber., 1894, 27, pp. 103, 2475) 
CH,CH,'CH,COgR_^CK,CH„CH,. 

Ch; ch, co,^ CH,C 0 • 

by the action'of sodium ethylate on 8-ketonic acids (D. Vor- 
lander, Ber., 1895, 28, p, 2348):— 

CH,<: NC0,II-»CH,< ■ >CO; 

V.O CH, VO'CH, / 

from sodio-molonk ester and a^-unsaturated ketones or kctonic 
esters:— 

^CH,-COv 

(RO.C),Ca, + Pb CH ; CH-CO-CH, -*• PhCHC >CH,; 

\CH(CO,R)-CO/ 

from aceto-acetic ester and esters of al 3 -unsaturnted acids, 
followed by elimination of the carboxyl group :— 

XH,CK' 

"CO^ )CHCO..R: 

XHj CO / 

by the condensation of two molecules of aceto-acetic ester with 
aldehydes followed by saponification (E. Knoevenagel, Ann., 
1894, 281, p. 25; 1896, 288, p. ill ) Ber., 1904, 37, p. 44 (»i) •— 


CH,'CO CHa'CO,R + K',C: CH'CO,R ■ 


2CHj CO’CH„ CO„B 4- OHC R' ■ 


r,H.yCHR'. 
►CH,-C4 >CHj 

•—CO / 


from i-5-diketoncs which contain a methyl group next the 
keto-group (W. Kerp, Ann., 1896, 290, p. 123):— 

^_CO/ 

by the condensation of succinic acid with .sodium ethylate, fol¬ 
lowed by saponification and elimination of carbon dioxide;— 

and' from the condensation of ethyl oxalate with esters of other 
dibasic acids in presence of sodium ethylate (W. Dieckmann, 
Ber., 1897, 30, p. 1470; »899, 32, p. 1933) 

CO-CH, 


COjR XOjK 

.1 + CH/ 

co,R x:o,R 


> 


iCHg. 


COCHg- 

Atids may be prepared by the action of dihalogen paraffins on 
sodto-maknic ester, or sodio-oceto-acetic ester (W. H. Perkin, 
)un., Jouen. Ckem. S«e., 1888, 53, p. 194) 

CgHgBri 4- 2N«CH(C0,R.), -* (CH,),^(CO,R), + CH,(CCI,»),; 
ethyl' butane tetracarhoxybte is also formed which may be 
converted iitto a tetramethylene carboxylic ester by the action 
of bromine on its disodium derivative (W. H. Perkin and 
Sinclair, ibid., 1829, 61, p. 36). The esters of the acids may 
also be obtained by condensing sodlo-mklonic ester ■with 
o-Halogcn derivatives of utisaturated acids r— 

.CH‘CO,R 

CH,-CH!CBr GOjR 4 -NiCH(CO,R),-*CH, CH<; | ; 

NiiCOgR), 

by the action of diaiomethane or diaeoacetic ester on the esters 
of uttsaturated acids, the pyraadine carboxylic esters so formed 
losing nitrogen when heated and yieldisig acids of the eyelo- 
propane series (E> Buchner, Ber., *890, 23, p. 703; Ann., 

284, p, »M.; H. V. Peebmann, Bm, 1894, 27, p. 1891):— 
CHCOjR NiN-CH^CO^R .CHCQjR: 

CHiN.HH li — 1 I I ; 

, . fin COgR HjC —CH CO^ CHCOgE 

aMt) by the Grigrtard reaiotion (S; MMingren, Ber., 1903, 36, pp. 
«8, 282a; N. Zelinsky,-ibid., 1902, 35, p. 2887,)j 


QyOorpropmte.areuf. 

Tritestht/lene, CgH^, obtained by A. Ftenad (Manatt., 1883, 3, 
pl.b25) byheatniff trmMthylcnB bromidewitk sodium, is* ^gas, waich 
may be UqacMita, tbo liqoid boiling at -35° C. 11749 mm.); It dia- 
solves gibdaalW in conoentmtod sulpbatio add, Brnniog propjl' 
snlphate. Hymriodic acid oonvarts it into n'OTorpyl.todide.' Itia 
decomposed by chlorine in the presence of sunliglit, with ozptorive 
violence. It is stable to sold potauium per m a n ganaite. , 

CyclO'^opans earboeylie acid, C^giCO^H, is prepared by heating 
the i,s-aioarboxylicacid; and by rnehydcolyaisof its aitiile, fonnod' 
by heating y-chlorbutyro nitrile with potash (L. HOuiy and P. Dalle, 
ditm. Ceniralblatt, 1901, i, p. 1337; 1902, j,p. 913). Itis a colour¬ 
less oil, moderately soluble in Water, 

The'1.1 dicatioxyUc arid is prepared from ethylene dibremfde and 
aodio-malonic ester. TIm ring is split by sulphuric or bydrobtomic 
acids. The cit l.t-cyaierpropane tUcarboiyiit aeiii is fonbed by dimi- 
nating carbon dioxide from cyc/o-propane tricarboxylic acid -1.Z.3 
(from tt8-dibromprbpionic ester and sodio-malonic estc^. The 
frsnr-acid is prodneed on heating pyraroKrt-s.s-dicarboxyiic ester, 
or by the action of alcoholic potash on o-bromglutaric ester. It 
does not yield an anhydride. 

Cyclo-butans Group. 

Cyc]0‘hulaiu, C,H,, was obtained 'by R. WillstStter {Ber., 1907, 
40, p. , 3979 ) by the reduction of cyclobntene by the Sabatier and 
Senderens method. It is a colourless liquid which bolls at tl-12* C., 
and its vapour bums with a luminous flame. Reduction at 180- 
200' C. by the above method gives «-bu1ane. 

Cyelo-buiene, C,H,, formed by distilling trimethyl-evcio-butyl- 
ammoninift hydroxide, boils at i.5-2.0' C. (see H. Zelinsky, ibid., 
p. 4744: G. Schweter, ibid., p. 1804). 

When sodio-malonic ester is condensed with trhnethylene bromide 
the chief product is ethyl ])entane tetnacss'boxylate, Mrametkylene 
I i-dicafboxylie ester being also formed, and from this the free 
acid may be obtained on hydrolysis. It melts at 154-156° C, 
losing carbon dioxide and passing into cyrfe-butane carboxylic acid, 
CjH-COjH. This basic acid yields a monobrom derivative which, 
hy the action of aqueous potash, gives the corresponding hydroxy* 
rydo-butane carboxylic add, CjHjfOHj'COjH. AHnnpts ta elimi¬ 
nate water from this acid and so prodnee an unsaturahed acid were 
unsuccessful; on wanning with salphuric acid, carbon monoxide 
is eliminated and c)>c/o-butanone (keto-tetrametnylene) is probably 
formed. 

The Iruxillic acids, Which result by the hydrolytic split¬ 

ting of tmxilHne, C*H*,N.,0„are phenyl derivatives of cyrfe-butane. 
Tlieir constitution was determined M C. Liehormann {Ber., i?88, 
21,0.2342; 1889,22, p. 124 seq.). Tney are polymers oi cinnamic 
acid, into which they readily pass ort distillstion. The a*acid 
on oxidation ytdds benioic acid, wHlat the fl-acid yields beniil 
in addition. The a-acid is diphenyl-2.4-crete-bnlane dicarboxyliO 
acid -1.3; and the jS'oeid dlpnenyl-3.4*cyelo*butane dicarboxyUc 
arid -1.2. By alkalis they are transformed into stereo-isomers, 
the a-acld giving ■ytruxilHc arid, and the fl-acid J-'truxflHc acid. 
The a-arid was synthesiied’by C. N. Riiber {Ber., igm, 35; p. 2411; 
1904, 37, p. 2274), I’V oxidiiing diphenyl-2'.4'*eyrio-bntan^msmethy- 
lene malonic acid (iron cin na mic aldehyde and malonie acid in the 
presence of qUinolmc) with pBtasShrtn 7>ermang4nate. 

Cyo\o‘penlam Group. 

Derivatives may he prepared in many cases by the breaking down 
of the benzene ring when it contains an accumulation of negative 
atoms (T. Zinchc, Ber., i886*.i«94; A. HantzsCh, Ber., 1887, 20, p. 
2780; 1889,22, p. i23(h, this typeol reaction being generaBy breught 
about by the action of thterino oH phenols in the jmesence of alkalis 
(sec Chemistby : Organic). A somewhat relattd example is seen in 
' the case of croconlc acid, which is formed by the action of idkalinc 
oxidizing agents on 'hexa-oxybenzene :-*-* 

MO C C(OMr(; C(OH) HO C-CO CO HO'C eO, 

J I “► " 1“^ " 

HO-e C(OH); C(OH) HO CGd CO HO C CO--^ 
Hcxa-oxyl>en»enc. Rhodizonic acid. Croconlc acid. 

Cyclo-psatatie, C,H,g, is obtained from cyc/4e]>catananaby reducing 
it to the correspoadins secondary alcohol, coaverting this into the 
iodo-compound, which is finally reducsd to the hydrocarbon (J, 
'Wislicenus, Ann., 1S93,275. p. 3x7). It is ai colourless liquid which 
boils at 50-51' C. Methyl-cydn-perctane, CzHgCHy, first obtained 
by F. Wreden (; 4 «n., 1877, 187, p. 163) by the action of Hydriodic 
acid and red phosphoras an benxene, and coakldacedtdUelMiMydro- 
banssne, is obtained synthetically by the action of sodium oil 1.5 
dibromhexanc; and by the action of magnesium on acetylbutyl 
iodidb (N. Zelinsky,.Bfr., 1902, 35, p. 26S4), It is a liquid Miliag 
at 74* e. Nitric acid (w. gr. 1-42) oxidizes ff to Bucciaic and acetic 
acids. CyriorTeUMD, CjHs, a liquid obtained by -the' action of 
alcoholic jmtash on iodo-cycfo-pcntanc. boib at 45° G. Cyclo- 
ptntadiene, CgH,, is foiTiMi in tiie first rmmings from crude benzene 
distfBations; Itis a liquid which boils, at 44^ C> It rapidly poly¬ 
merizes to dl-cycie-pcntadiene. The -CH,- groqp is ve» leantive 
and hghaves in a similar manner to the gtouping -CO-GHj-CO- in 
open Bfaala eompoanda, tig.-wKU aidebydn aad kotoneo it the 



^i(taHa««,«Ub«taiics«s cteBBCtgnaed.bjr th«irX«eM«tirMI(«-M<I ctloat 

HG;CH, 

(J. Tlitole, 33 , p. (569). PHtnylfitHttH, | X ’CHPh! 

HC :CH/ 

obtained from bcnzaldehyde and eyr/o-pentadiene, forms ^rk red 


PQLYMESMtoNES 


-M aawaaa Lrvu«a4uc;iiyuc niiu fr7C<vpeimniCne. rnTfMW fi 

pJatES. Dipkmylffavtn, from benzot^one and-eyrJe^fK^e 
wystsnises in deep ted prisms. DimetHyttulv*n is m omnse-’ 
eoloutcpdl ei» Which onidizes napidly oo mtposuie. Coneertratod 
Bdhhuric acid converts it into a deep red tar. 

Cyelo-)!)»W<Wo«e CM, 0 . tnt impared pure by the disritintiMi of 
c^iuin adjmte fj. WlsUcenus, /Mn., 1*93, ays, ». oral, is also oh- 
tamed by the action of sodiam en the esters ^ pbawc acid; by the 
distillation of oatclnra succtaate; aad by hydrolysis of cyWe* 
pentanone carboxylic acid, obtained by ooadenslng adipic and 
oxaHe eaters in the presence of sodium c&ylate. Hedootioa sives 
sycfo-pcntanol, 

Crown* «^j*c*y-eyrio.ponteno-trione), C^,0,. hi formed when 
tri^ineyl Is baited with water, or by the osddatioB of hexa-oxybes- 
sene or diojiydiijoiBoyl in alkaUne solution (T. Ztecko, B«., 1887 
20, T>. taOr). It has the charactor of a ({nlnoac. On eaidatien U 
yidds fyofo-pontane-pentanane (Ituecmic eeaf). 

Derivatives of the eycto-pentano group are jact with in the break¬ 
ing-down mducts of the teipencs &.t.). 

Camphmacteme, €^,40^, is the lactone of trimotlipl-a'S-s-eyefo- 
pentanol-5-carboxylic acid-3. For an isomer, isocamphotactone 
(the lactone of tnnicthyl-a‘a*3-tfye/ovpentanol-3-carboxylic acid-i) 
sec W. H. Perkin, jun., Pfoc, Chem. Soc., 1903,19, p. 61. Lauronolic 
aetd, C„H,,Oa, is trimethyl-2'2'3-cyeJt>-pentone-4-acid-i. Jsolauro- 
noltc aetd, C,H,40|.,.is triniethyl-2-2'3-i;yrio-pcntenc-3-acid-4. 

CafMph^ic tfcidf CjoHjuOy, is tctramethyi-i’a’a*3-ryc/o-pentanc 
acid-3. Camphononic aetd, CjHuOj, is trimethyl-x-a-s-cyc/o-penta- 
none-i-carboxylic acid-3. CamphorMorotu, C,H„ 0 ,' is methyl-a- 
isobuty-lene-5-cyrit)-pontanonc-i. Isothujone,. C,„H,, 0 , is dim- 
ethyl-i'2-isopropyl-3-cyrio-pentenc-i-one-3. (F, W. Stemmier, Ber. 
1900 , 33 . P- S75-) ’ 

J-. Bouvcault and G. Blanc {Cofnptts ffindus, 1903, 136, p. 1460) 
preparetl hydrocarbons of the ryc/o-pentane series from cvcIo~ 
hexane compounds by the exhaustive methylation process of A W 
Hofmann (ace Pyridine). For phenyl derivatives of the ci'cto- 
penta^ grouj) see F. 11 . jfapp, Jour. Chem. Soc., 1897, 71, pp. 139, 
144; H. Stobbe, rin«., 1901, 314. p. m; 3,3 p. 219 jeq.: igM, 
32(1, p. 347. V 

Cyclo-hexane Croup. 

Hydrocarhons.—Cyclo-hexane, or hexahydro licnzene, is 

obtained by the action of sodium on a boiling alcoholic solutira of 
i-O-dibromhexanc, and bypassing the vapour of benzene, mixed 
with hydregen. over finely divided nickel. It is a iuiuid with an odour 
like tot of benzene. It boils at 80-81” C. Nitric add oxidizes it to 
adipic acid. When heated with bromine in a sroled tube for some 
days at 150-200°,C., it yields i-2-4-5-tetrabroraben2enc (N. Zelinsky, 
Ber., 1901, 34, p. 2803). It is stable towards halogens at ordinary 
temperature. Beniene hexachloride, C,H,C 1 „ is formed by the 
action of chlorine on benzene in zunllght. By recrystallization 
from hot benzene, the a locin is obtained in large prisms which melt 
“*• 5’’ boilto-point decompose info hydrochloric 

aiad and tnchiorbenicne. Ihe B form results by cWorinating 
boiling benzene in sunlight,'and may be separated from the a variety 
by distillation in a current of steam. It sublimes at about 310° C. 
Similar varieties of benzene hexabromide ore known. 

Hex^ydrocymene {niothyl-r-i3opropyl-4,-cyete.hexane), CuJl-. is 
important since it is the parent substance of many terpene* (ao.) 

It is^obt^ed by the reduction of i,-4 dibrommentliaue with sodium 
(J. de Montgolfier, Ann. chim. phys., 1880 [3], 19, p. 158) or of 
cy.^no, hiwaieM, &e.„ bv Sabatier and Senderens’s method. 

U J6 a colourlesBliipiid which boil* at i8o^ C 
Cyclo-^exs (tetrahydrobonzen^, C,H„, was obuined by A. v 
by removing the clemente of hydtiodic acid from iodo- 
‘"i'rVi?**?? boiUng it with quinoline. It is a liquid which boils 
at 82 C. Hypochlorous acid converts it into 2 -chlor-cycte-hoxanol-i 
w^t pt^smm permanganate oaidizea it to cyrio-hexandi-oi. 

Cyelo-fiM^ziM (d^ydrobenzene), C^,.—Two isomers are pos¬ 
able, namdy wriotoxadiene-i-j and <;y«;o-hoxaJlenc-r4; A. v. 
^yer obt^ed what was probably a mixture of the two by 
heating 1 - 4 ,d^zom-cwlodicxanc with quinoline. C. Harries {Ann.. 
IM V 328. p. 88), obtained them tolerably pure by the dry disttotlon 
^ to phQzphnto o 4 i-s-diamino and i-4-diaimno-wcfo-hcxan^ 
The I -3 aanpound at 81-82” C. and: on oetidatipn yi&ls succinic 
and oxalic wMs. Th^ 1.4 eompound.also bolls at 81-82” C, and on 
oxidation gives succinic and malonic. acids. 

Akohoh.-Cyc'^hexanoi; is nroAuced by the reduction 

of to epwaspontog ketone or of the iodhydrin of quinite. Hitric 
a«d oxidwto it to adipic acid, and chromic acid to CTe/e.liexanotfe. 

(i:ycte-hexaned{ol-i-4)is prepared bji reducing to cbh-estiondi 
iM ketoe vrith ^um an)algaih, «>. aud^ frimr-moatflcatittos 
obtwed wWeh may be separated by thWt acetyl derivatives. 
PMoroffwi* ro»clc-h(Kane.tnol-i-8-j) (s obtained' rcdiiclnR an' 
aqueous solution bf phlorogluchi ■With sodlinn (W. Ti^Hcemis Ber. 

V.i-p. 3 S 2 ),. Qvercite tocId-hexaae-pentoi;i'a-3*4-5), fsolato' 
from acotns m 1849 by H. Btaconnot {Antti Mmf pkyi. ft], ^ 
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■p- 8«6)( crytoUictwia eoloarltsajBiMnawhieh-nMlta[t 23 a”C., When 
aao' .C. it yielOB hy 4 r<>dumboe. iiiinniitoiiiT' 
l^ogallph It is dsxtto-ratatery, A laevo-farm occurs in to 

sT'^ ^2^’"*'***^ ■^«'i ied4i 

, JiicsifaJ^fs-bexane-heitolJo C;,«,(PH),._Xhoin«tlyeftrmqceiaia 
m the ntoolas of theheart and In other, muta of to human body 
Tbod-formiatondaaataetliyl ether ia.plnite (from tointoaf i>teM 
laeeettriina, and of camitchonc ham-Matexa toritim of IbmuatearL 
from which it may be obtain^ bv hthtiag. with hydrioto aSi 
^he WoTO IS also found as a metharl.etor in quebraehSe. Ifr 
auxing the d- and.;- forms, a tacewic variety mdnng.nt 253” C a 
obtained. A dimetlvyl other of inactive inosite is damoonite which 
occurs in caoutchouc from Gabon. 

/fsjous*.—Cyolo-*«*««Hs, C,H,|jO, ia obtained by to distillation 
of calcium pimelate, suid to electrolytic reduction of phenol 
using an alternating current. It is a cotourless liquid, po^essuui 
a peppermint odour and boiUng at 145” C Hitric^d' oaddUesit 
to acUpic acid. It condenses under the influence of «n ? p h3»ri <- acid 
to form.dodoc^ydrotriphenylene, C»H„, and a. mixture of ketones 

MeOyl-i-cyiHo-hexanone-i. 
by the hydralyus of pulegonof It is an 
opti^y active hqnid which boils at 168-169” C. Homologues of 
menthona ma-y be obtained from the ketone by succassive treatment 
with sodium amide and alkyl haUdee (A. Haller, Complex tendut 
P' “ 7 )' On oxidation with nitric acid (sp, gr. ivl at 
^70 C., a in«toro ol - and - -methyl adipic acidi is obtained 
(W. htokowmkofi, .^nn., 1905, 336, p, 299). u can be transformed 
into the isomeric tnelhyl-i-cyclo-hexanone-a (O. WaDach .dax 1004, 
.329, P- 368 )- For melhyl-i-cycio-hexanone-x, obtained by distilBnS 
•y-methyl pimehrte with lime, see O. Wallach, Ber. too6 
p. 1492. ’ 

Cydo-hexane-dione-i-i (dihydroresorcin), was obfaiaed 

v' ^® 94 . 278, p. *8) Iqr reduci^ resorcin in, Hot 

alOThito solution with sodium nmalgam. Cyclo-hexane-diotu-iu is 
obtained by the hydrolysis of sueoino-saceinic ester. On reduction 
It yidds qrnmto. If combines with benzaldehyde, in to presence 
of hydrochloric acid, to form a-benzyl-hydroquinone. Cyclb- 
Sezone-h'iotw-i-3-5 (phloroglucin) is obtained by the fusion of many 
resms and of resorcin with caustic alkali. It may be prepared 
synthetically by fiising its dicarboxylic ester (from malonic wter 
and Bodio malonic ester at 145” C.) wigi potash (C. W. Moore, 

It crystaUizes in prisms, which 
melt at 218 C. With ferric chloride it gives a dark violet 
coloiation. It exhibits- tautomerization, since in many of its 
actions It shows the properties of a hydroxyUb substance. 
Bhodtxonte acid (dioxydiquinoyl), CjHjO,, is probably the enolic 
form of an oxypentakcto-cyck^eixanB. It is formed by the 
r^uctionof tnquinoyl by aqueous sulphurous add, or in the form 
ol ito potossium salt by wa.sliing potassium hexa-oxybenzene with 
alcohol (R. Nietzkl, Ber., 1885, 18, pp. 31.3. 1838) Triauinaul 
(hexaketo-cyrio-hexanej C,0,'8im U fSmec? on ^dizing*rho3i- 
zonic acid or hexa-oxybenzene. Slannous chloride reduMs it to 
hera-oxybenzenc, and when boiled with water it yields crooonic 
acid (dioxy-cyo/o-pentone-trione). 

Cyclo-hexeturntt —Two types of ketones are to be noted in this 
group, nas^y the afi and ketones, depending upon the position 
of tile double hnkago in tbe thus i 

,CH„: CH. XH'CH,. 

These two classes show characteristic diffezettces' in properties 
For example, on reduction with zinc and alcoholic potoh the sfl 
i^poimds give saturated ketones and aho bi-molecu6r compounds 
to By being unafiected; the gy serres react with hydroxytomlne 
in a noma! niannw, the a 5 jncid ojtamlno-oximos. 

Methyl-i-cyOtyhexme-i-ant-i, CHjC,H,0. is obtoindd by eoaden.s- 
mg sodium aceto-aeetate with methylene lodMe, the ester so fbntttd 
bdng then hydrolysed. Isotamphorphoront, LHuO, Is •frimothv!' 
r- 6 - 5 .-i:ycto-hexene-i-oao 6. Isocamphot, (LMjb, is mefliyi-x- 
isorpropyl-3-jyri<..hexene-i-onc 6. '' ' ' 9 ''” u ■ mcmyi i 

Aem.—ffexahydrobeneoK acid C,Hi,'CO,H, is obtained by the 
reduction ol benzoic acid, or by the condensation of I's dibtompen- 
teire with'diBodio-malonic ester. It crystaflizes in smalltolates which 
mdt at_30-3t” C. and' boil at Mz-zss” C. (T. C. Lumrfen, Jpiem. 

>> ® 7 > 5 - sniphocnjoride of to acid 


C»»»m Soc., 1905, aj, p. 90). me snipnoemonue of to acid on 
ro^rtmn with tin and^ydrochlbric aeid givdfUtxahydrotlHeplienol, 
C<H„SH, a colourless oil which boils at ijS-rto”* C. (W. Sortdhe 
Ber, igo 6 , 39, p. 392). ' 

(tefrw-ox^-i^feNhexane eaihoxytic 
^id) Mbndd in Collbe beans and in qtiftila bark. » crystaUizes 
m eolewHtos wsrak'and is optieaByaietfve. Wbentoateddo'ebodt' 
230” C. it is tottsfcimed itrto quhdde.iirobktoy 'a lactone, whlUtofi- 
heating wirt toryta water givss an inactive quhilc aetd. 

(eyefe-hexanedioarttoxyUc 
.B«ds).-^Thtee acids-of this gteop are known, oontaiuhik theCMb- 
axp^fp mvpt- in'to r‘*, r-s, and r<4 po^ttonK, and «a<ih<tottk(6 te tsw 
sterto-tsontencfifrms'lefr-aiJd'frai*-)i Thaitoyatidaaf 
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sodiu|Piandjilcohol'(L. BouveaultandG. Hiuic, Comptes rendus, 
19®3* *36, p. *67,6; 137, p. 60); and by the addition of the 
elements of water to the uneaturated cyclic hydrocarbons on 
boiling with dilute acids; 

Aidehydet and KtUmes-.-^-The aldehydes are prfepared in the 
usual manner from priniary alcohols and acids. The ketones 
are obtained by the dry distillation of the calcium salts of di¬ 
basic saturated aliphatic aSids (Jl Wislicenus, Ann., 375 > 
p. {CH,;CHj-CO.J,Ca -♦[CHj CHjJjCO; by the action of 
sodium on the esters of acids of the adipic and pimelic acid 
scries (W. Dilckmann, Ber., 1894, 27, pp. 103, 2475) 
CH,CH,'CH,COgR_^CK,CH„CH,. 

Ch; ch, co,^ CH,C 0 • 

by the action'of sodium ethylate on 8-ketonic acids (D. Vor- 
lander, Ber., 1895, 28, p, 2348):— 

CH,<: NC0,II-»CH,< ■ >CO; 

V.O CH, VO'CH, / 

from sodio-molonk ester and a^-unsaturated ketones or kctonic 
esters:— 

^CH,-COv 

(RO.C),Ca, + Pb CH ; CH-CO-CH, -*• PhCHC >CH,; 

\CH(CO,R)-CO/ 

from aceto-acetic ester and esters of al 3 -unsaturnted acids, 
followed by elimination of the carboxyl group :— 

XH,CK' 

"CO^ )CHCO..R: 

XHj CO / 

by the condensation of two molecules of aceto-acetic ester with 
aldehydes followed by saponification (E. Knoevenagel, Ann., 
1894, 281, p. 25; 1896, 288, p. ill ) Ber., 1904, 37, p. 44 (»i) •— 


CH,'CO CHa'CO,R + K',C: CH'CO,R ■ 


2CHj CO’CH„ CO„B 4- OHC R' ■ 


r,H.yCHR'. 
►CH,-C4 >CHj 

•—CO / 


from i-5-diketoncs which contain a methyl group next the 
keto-group (W. Kerp, Ann., 1896, 290, p. 123):— 

^_CO/ 

by the condensation of succinic acid with .sodium ethylate, fol¬ 
lowed by saponification and elimination of carbon dioxide;— 

and' from the condensation of ethyl oxalate with esters of other 
dibasic acids in presence of sodium ethylate (W. Dieckmann, 
Ber., 1897, 30, p. 1470; »899, 32, p. 1933) 

CO-CH, 


COjR XOjK 

.1 + CH/ 

co,R x:o,R 


> 


iCHg. 


COCHg- 

Atids may be prepared by the action of dihalogen paraffins on 
sodto-maknic ester, or sodio-oceto-acetic ester (W. H. Perkin, 
)un., Jouen. Ckem. S«e., 1888, 53, p. 194) 

CgHgBri 4- 2N«CH(C0,R.), -* (CH,),^(CO,R), + CH,(CCI,»),; 
ethyl' butane tetracarhoxybte is also formed which may be 
converted iitto a tetramethylene carboxylic ester by the action 
of bromine on its disodium derivative (W. H. Perkin and 
Sinclair, ibid., 1829, 61, p. 36). The esters of the acids may 
also be obtained by condensing sodlo-mklonic ester ■with 
o-Halogcn derivatives of utisaturated acids r— 

.CH‘CO,R 

CH,-CH!CBr GOjR 4 -NiCH(CO,R),-*CH, CH<; | ; 

NiiCOgR), 

by the action of diaiomethane or diaeoacetic ester on the esters 
of uttsaturated acids, the pyraadine carboxylic esters so formed 
losing nitrogen when heated and yieldisig acids of the eyelo- 
propane series (E> Buchner, Ber., *890, 23, p. 703; Ann., 

284, p, »M.; H. V. Peebmann, Bm, 1894, 27, p. 1891):— 
CHCOjR NiN-CH^CO^R .CHCQjR: 

CHiN.HH li — 1 I I ; 

, . fin COgR HjC —CH CO^ CHCOgE 

aMt) by the Grigrtard reaiotion (S; MMingren, Ber., 1903, 36, pp. 
«8, 282a; N. Zelinsky,-ibid., 1902, 35, p. 2887,)j 


QyOorpropmte.areuf. 

Tritestht/lene, CgH^, obtained by A. Ftenad (Manatt., 1883, 3, 
pl.b25) byheatniff trmMthylcnB bromidewitk sodium, is* ^gas, waich 
may be UqacMita, tbo liqoid boiling at -35° C. 11749 mm.); It dia- 
solves gibdaalW in conoentmtod sulpbatio add, Brnniog propjl' 
snlphate. Hymriodic acid oonvarts it into n'OTorpyl.todide.' Itia 
decomposed by chlorine in the presence of sunliglit, with ozptorive 
violence. It is stable to sold potauium per m a n ganaite. , 

CyclO'^opans earboeylie acid, C^giCO^H, is prepared by heating 
the i,s-aioarboxylicacid; and by rnehydcolyaisof its aitiile, fonnod' 
by heating y-chlorbutyro nitrile with potash (L. HOuiy and P. Dalle, 
ditm. Ceniralblatt, 1901, i, p. 1337; 1902, j,p. 913). Itis a colour¬ 
less oil, moderately soluble in Water, 

The'1.1 dicatioxyUc arid is prepared from ethylene dibremfde and 
aodio-malonic ester. TIm ring is split by sulphuric or bydrobtomic 
acids. The cit l.t-cyaierpropane tUcarboiyiit aeiii is fonbed by dimi- 
nating carbon dioxide from cyc/o-propane tricarboxylic acid -1.Z.3 
(from tt8-dibromprbpionic ester and sodio-malonic estc^. The 
frsnr-acid is prodneed on heating pyraroKrt-s.s-dicarboxyiic ester, 
or by the action of alcoholic potash on o-bromglutaric ester. It 
does not yield an anhydride. 

Cyclo-butans Group. 

Cyc]0‘hulaiu, C,H,, was obtained 'by R. WillstStter {Ber., 1907, 
40, p. , 3979 ) by the reduction of cyclobntene by the Sabatier and 
Senderens method. It is a colourless liquid which bolls at tl-12* C., 
and its vapour bums with a luminous flame. Reduction at 180- 
200' C. by the above method gives «-bu1ane. 

Cyelo-buiene, C,H,, formed by distilling trimethyl-evcio-butyl- 
ammoninift hydroxide, boils at i.5-2.0' C. (see H. Zelinsky, ibid., 
p. 4744: G. Schweter, ibid., p. 1804). 

When sodio-malonic ester is condensed with trhnethylene bromide 
the chief product is ethyl ])entane tetnacss'boxylate, Mrametkylene 
I i-dicafboxylie ester being also formed, and from this the free 
acid may be obtained on hydrolysis. It melts at 154-156° C, 
losing carbon dioxide and passing into cyrfe-butane carboxylic acid, 
CjH-COjH. This basic acid yields a monobrom derivative which, 
hy the action of aqueous potash, gives the corresponding hydroxy* 
rydo-butane carboxylic add, CjHjfOHj'COjH. AHnnpts ta elimi¬ 
nate water from this acid and so prodnee an unsaturahed acid were 
unsuccessful; on wanning with salphuric acid, carbon monoxide 
is eliminated and c)>c/o-butanone (keto-tetrametnylene) is probably 
formed. 

The Iruxillic acids, Which result by the hydrolytic split¬ 

ting of tmxilHne, C*H*,N.,0„are phenyl derivatives of cyrfe-butane. 
Tlieir constitution was determined M C. Liehormann {Ber., i?88, 
21,0.2342; 1889,22, p. 124 seq.). Tney are polymers oi cinnamic 
acid, into which they readily pass ort distillstion. The a*acid 
on oxidation ytdds benioic acid, wHlat the fl-acid yields beniil 
in addition. The a-acid is diphenyl-2.4-crete-bnlane dicarboxyliO 
acid -1.3; and the jS'oeid dlpnenyl-3.4*cyelo*butane dicarboxyUc 
arid -1.2. By alkalis they are transformed into stereo-isomers, 
the a-acld giving ■ytruxilHc arid, and the fl-acid J-'truxflHc acid. 
The a-arid was synthesiied’by C. N. Riiber {Ber., igm, 35; p. 2411; 
1904, 37, p. 2274), I’V oxidiiing diphenyl-2'.4'*eyrio-bntan^msmethy- 
lene malonic acid (iron cin na mic aldehyde and malonie acid in the 
presence of qUinolmc) with pBtasShrtn 7>ermang4nate. 

Cyo\o‘penlam Group. 

Derivatives may he prepared in many cases by the breaking down 
of the benzene ring when it contains an accumulation of negative 
atoms (T. Zinchc, Ber., i886*.i«94; A. HantzsCh, Ber., 1887, 20, p. 
2780; 1889,22, p. i23(h, this typeol reaction being generaBy breught 
about by the action of thterino oH phenols in the jmesence of alkalis 
(sec Chemistby : Organic). A somewhat relattd example is seen in 
' the case of croconlc acid, which is formed by the action of idkalinc 
oxidizing agents on 'hexa-oxybenzene :-*-* 

MO C C(OMr(; C(OH) HO C-CO CO HO'C eO, 

J I “► " 1“^ " 

HO-e C(OH); C(OH) HO CGd CO HO C CO--^ 
Hcxa-oxyl>en»enc. Rhodizonic acid. Croconlc acid. 

Cyclo-psatatie, C,H,g, is obtained from cyc/4e]>catananaby reducing 
it to the correspoadins secondary alcohol, coaverting this into the 
iodo-compound, which is finally reducsd to the hydrocarbon (J, 
'Wislicenus, Ann., 1S93,275. p. 3x7). It is ai colourless liquid which 
boils at 50-51' C. Methyl-cydn-perctane, CzHgCHy, first obtained 
by F. Wreden (; 4 «n., 1877, 187, p. 163) by the action of Hydriodic 
acid and red phosphoras an benxene, and coakldacedtdUelMiMydro- 
banssne, is obtained synthetically by the action of sodium oil 1.5 
dibromhexanc; and by the action of magnesium on acetylbutyl 
iodidb (N. Zelinsky,.Bfr., 1902, 35, p. 26S4), It is a liquid Miliag 
at 74* e. Nitric acid (w. gr. 1-42) oxidizes ff to Bucciaic and acetic 
acids. CyriorTeUMD, CjHs, a liquid obtained by -the' action of 
alcoholic jmtash on iodo-cycfo-pcntanc. boib at 45° G. Cyclo- 
ptntadiene, CgH,, is foiTiMi in tiie first rmmings from crude benzene 
distfBations; Itis a liquid which boils, at 44^ C> It rapidly poly¬ 
merizes to dl-cycie-pcntadiene. The -CH,- groqp is ve» leantive 
and hghaves in a similar manner to the gtouping -CO-GHj-CO- in 
open Bfaala eompoanda, tig.-wKU aidebydn aad kotoneo it the 
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Xr»pit*>u, CtHhO, is obtained in small quantities by the distillation 
of s-methyltropine methyl hydroxide, and Dy the hydrolysis of 0 ~ 
methyltropidine with dilute hydvochwic acid, k is an oily liquid, 
with an odour resembling that of benzaldehyde. It forms a benial 
compound, and gives an oxymethylene derivative and cannot be 
oxidized to an acid, reactions which point to it being a ketone con¬ 
taining the grouping -CHt’CO-. It is thus to be regarded at a 
cycfo-lieptene-i-one-7. * 

Cyclo-Aepfems cartosryifc acid (suberanic acid), C^,^OgH, is 
obtained by the reduction of cyc/o-heptene-i-carboxylic acid; 
from brom-cytlo-heptane by the Crignard reaction; and by the re¬ 
duction of hydrotropilidine carboxyUc acid by sodium in alcoholic 
solution (E. Willstatter, Ber., 1898,31, p. 2304). The corresponding 
oxyacid is obtained by the hydrolysis of the nitrile, which is formed 
by the addition of hydrocyanic acid to suberone (A. Spiegel, Ann., 
188a, an, p. 117). 

Four cyclo-hepteno carboxylic acids are known. Cyclo-AspfsM-i- 
carboxytic acid-t is prepared from oxysuberanic acid. This acid 
when heated with concentrated hydrochloric acid to 120-130° C. 
yields a chlor-acid, which on warming with alcoholic potash is trans¬ 
formed into the cycJo-hoptene compound. Cyclo-Aepftiw-a-nirftoxvfu 
tuid-i is formed by the reduction of cycle-heptatriene a'4'6-carb- 
uxylic acid-1. On boiling with caustic soda it isomerizes to the 
corresponding i-acid. 

CycXo-hcptatrinu carboxylic acids, C^gCOgH. All four are 
known. According to E. Buchner {Btr., 1898,31, p. 2242) they may 
be represented as follows :— 


O O 


AtUiMt 




dl, 48 crr dU.lirt 


The a-acid (a-isophenylacetic acid) is obtained by the hydrolysis 
of pseudnphenyiacetamidc, formed by condensing diazoacetic ester 
with benzene, the resulting pseudophenyl acetic ester being then left 
in contact with strong ammonia fur a long time. S-I sophtnylacetic 
acid is formed by strongly heating pseudophenylacetic ester in an 
air-free sealed tube and hydrolysing the resulting d-isophenylacetic 
ester, y Isopkenviacetic acid is obtained by heating the 8 and S 
acids for a long time with alcoholic potash (A. Einhom, Ber,, 1894, 
27, p. 2828 ; E. Buchner, Ber., 1898, 31, p. 2249). t-Isopkenyl- 
acettc acid is obtained by heating the lodmethylate of anhydro- 
ecgoninc ester witli dilute caustic soda (A. Einhom, Ber., 1893, 26, 

p. 329). 

Numerous amino-derivatives of the cycio-heptone .series have been 
prepared by R. Willstatter in the course of his investigations on the 
constitution of tropinc (j.f.). Amino-cycio-heptane (suberylamine) 
is obtained by the reduction oi .suberone oxime or by the action of 
sodium hypobromite on the amide of cycloheptane carboxylic acid. 


Cyclo-ecfaiM Group, 

Few members of this group are known. By the distillation of the 
calcium salt of azelaic acid H. Mayer (Ann., 1893, 275, p. 363) 
obtained azelain ketone, a liquid of peppermint odour, 

it boils at 90-91° C, (23 mm.) and is readily oxidized by potassium 
permanganate to oxysuberic acid. It is apparently cycfe-octanone 
(sec also W. Miller and 'A. Tschitschkin, Centralblatt, 1899, 2, 
p. 181). 

Pseudopelletierine (methyl granatonine), CgH,,NO, an alkaloid of 
the pomegranate, is a derivative of cyrfo-octane, and resembles 
tropine in that it contains a nitrogen bridge between two carbon 
atoms. It is an inactive base, and also has ketonic properties. 
On oxidation it yields methyl granatic ester, which, by the exhaustive 
methylation process, is converted into homopiperylene dicarboxylic 
ester, HOnC'CH‘CH*CHg‘CH-'CH:CH‘CO^, from which suberic 
acid may be obtained on reduction. M^en reduced in alcoholic 
solution by means oi sodium amalgam it yields methyl graiiatoline, 
CjH.jOH NCHi,; this substance, on oxidation with cold potassium 
permanganate, is converted into granatoline, C,H„NO, which on 
distillation over zinc dust yields pyridine. Methyl granatoline on 
treatment with hydriodic acid and red phosphorus, followed by 
caustic potash, yields methyl granatinine, C^|,N, which when heated 
with hydriodic acid and phosphorus to 240° C. is converted into 
methyl mmtanine, C,H„.NCH„ and panatanlne, C, 3 li«NH. The 
hydrochloride of the latter base when distilled over zinc-^ust yields 
e-propyl pyridine. By the electrolytic reduction of pseudopellet- 
ierine, N-methyl granatonine is obtained, and this by exhaustive 
methylation is converted into a Mes-dimethyl granatonine. This 
latter compound readily forms an iodmethylate, which on treatment 
with silver oxide yields the corresponding ammonium hydroxide. 
The ammonium hydroxide on distillation decomposes into trimethyl- 
amine, water and eyc/o-octadiene i-3. 


CHgCH—CH, 
tHj AMb CO -♦ 
(iH.CH—CH, 
Pseudopelletierine 


CHgCH—CH, CH,-CH—CH, 

CH, NMc CHg -s-CHj HO- NMe,CH, -► 

CHg-CH—tHa CH,-CH—.CH. 

AT-methyl 

granatanine 


CHjCH—CH, CH, CH—CH, CH,CH:Ca 

NMe 6 h, (iH, HO- ‘NHe,&H, 4- C^H, C^ 

CH,CH>.<iH < 5 H, <lH-tH (iH,CHj'Ck 

A -^s-methy 1 cye/«-octaaleno 

granatanine 

Cyclo-ocladiine, C-Hy, as above prepared, is a strong-smelling, oil 
which decolorizes potassium permanganate solution instantaneously. 
It readily polymerizes to s di-cyrio-octadieno and polymer (C,H J. 
(R. Willst&tter, Ber., 1903, 38, pp. 197s, 1984; G. Ciamician and P. 
Silber, Btr., 1893, 26, p. 2750; A. Piccinini, Gaxx., 1902, 32, i p. 260). 
8-cyclo-ocfaift>ne has been prepared from methyl granatinine 
iodmethylate. 

Cyclo-oefaHe, C,H,g it obtained by the reduction of the above 
unsaturated hydrocarbon by the Sabatier and Senderent’s method. 
It is a liquid which boils at 146-3-148' C. and possesses a strong 
camphor odour. On oxidation it yields suberic acid (R. Willstatter, 
Ber., 1907, 40, pp. 957). O. Duebntr \Ber., 1902, 35, pp. 2129, 
2538; 1903, 36, p. 4318) obtained compounds, which in all probabi¬ 
lity are i^cfo-octadienes, by the distillation of 3-vinylacrylic acid, 
sorbic acid, and cinnamenyl acrylic acid with anhydrous baryta. 

Cyclo-neiuHS Gtoup. 

According to N. Zelinsky (Bar., 1907, 40, p. 780) cyclanonanont, 
C,H„Q, a liquid boiling at 93-97° C., is formM on distilling sebocio 
acid with lime, and from this, by reduction to the corresponding 
secondary alcohol, conversion of the latter into the iodule, and 
subsequent reduction oi this with zinc, cyclo-nonans, C,H,„ a liquid 
boiling at 170-172° C. is obtained. 

POLYNESIA, (Gr. iroAvs, many, and vijcTot, island^, a term 
sometimes used to cover the whole of the oceanic islands in 
the central and western Pacific, but properly for the eastern 
of the three great divisions of these islands. The chief groups 
thus included ore Hawaii, the Ellice, Phoenix, Union, Monihiki 
and Marquesas groups, &moa and Tonga, the Cook, Society, 
Tubuai and Tuamotu groups, and many other lesser islands. 
(See Pacific Ocean, section on Island, and separate articles 
on the principal groups, &c.) 

The Polynesian Race .—For the ethnological problems offered 
by Pol)mesia no thoroughly satisfactorjasolutions have yet been 
found. By some the term Polynesian ha.s been treated as a 
synonym for Malayo-Polynesian, and has been made to include 
ail the brown races of Malaysia, Melanesia, Micronesia and 
Polyne,sia. Linguistically, physically and mentally this view 
is untenable. Whatever be the origin of the Polynesians, they 
are not Malays, though, themselves of mixed blood, they have 
probably certain racial elements in common with the latter, 
who are undoubtedly hybrids. There is every reason to be¬ 
lieve that the Polynesians are ethnologically a far older race 
than the Malays, who, as they now exist, are a comparatively 
modem people; and thus Friedrich Miiller’s and D. G. Brinton’s 
theory, that they form a branch of the Malays, fails. Joseph 
Deniker declares the Polynesians a separate ethnic group of 
the Indo-Pacific area, and in this view he is followed by A. H. 
Keane, who suggests that they are a branch of the Caucasic 
division of mankind who possibly migrated in the Neolithic 
period from the Asiatic mainland. Of the migration itself no 
doubt is now felt, but the first entrance of the Polynesians into 
the Pacific must have been an event so remote that neither by 
tradition nor otherwise can it be even approximately fixed. 
The journey of these Caucasians would naturally be in stages. 
Their earliest halting place wa.s probably the Malay Archi¬ 
pelago, where a few of their kin linger in the Mentawi Islands 
on the west coast of Sumatra. Thence at a date within historic 
times a migration eastward took place. The absence of San¬ 
skrit roots m the Polyne.sian languages appears to indicate that 
this migration was in pre-Sanskritic times. Whether anything 
like a definite date can be fixed for it may well be questioned. 
Abraham Fomander* has, however, with great probability, 
traced back the history of the Hawaiians to the 5th century. 
He has studied the folk-lore of those islands exhaustively, and 
from this source comes to the conclusion that the Polynesian 
migration from the Indian Archipelago may be approximately 
as.signed to the close of the ist or to the 2nd century. The 
traditions of many of the Polynesian peoples tend to make 
Sawaii, the largest of the Samoan Islands, their ancestral home 
in the East Pacific, and linguistic and other, evidence goes to 
‘ An Account of the Polynesian Race {1878), i. 168. 
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support the theory that the first Polynesian settlement in the 
East Pacific was in Samoa, and ttdit tbenoe the various branches 
o{ the race made their way in all directions. Most likely Samoa 
was the first group permanently occupied by them. Owing 
to the admixture of the Polynesians with the Papuans in Fiji 
some authorities have thought the first settlement was in 
those islands, and that the setders were eventually driven thence 
by the Papuan occupiers. We can, however, account for the 
presence of Pohynesian blood in Fiji in another way, vis. by the 
intercourse that has been kept up between the people of Tonga 
and Fiji. If the first resting-place of the Polynesians was in 
that group, there is good reason to believe that Samoa was the 
first permanent borne of the race. 

It used to be doubted whether these people could have gone 
from the Indian archipelago so far eastwa;^, because Uu pre¬ 
vailing winds and currents aro from the east. But it is now 
well known -that at times there are -westerly winds in the region 
over which they would have to travel, and that there would be no 
insuperable difficulties in the way of such a voyage. The Poly¬ 
nesians are invariaWy navigators. There is ample evidence 
that in eariy times they were much better seamen than they 
aro at present. Indeed their skill in navigation has greatly 
declined since they have become known to Europeans. They 
used to construct decked vessels capable of carrying one or two 
hundred persons, with water and stores sufficient for a voyage 
of some weeks duration. These vessels were made of planks 
we^ fitted and sewn together, the joints being caulked and 
pitched.* It >6 only in recent times that the construction of 
.such vflssels has ceased. The people had a knowledge of 
llie stars, of the rising and setting of the constellations at 
difierent seasons of the year; by this means they determined 
the favourable season for making a voyage and directed their 
course. 

The Polynesians werg by no means a savage people when 
they entered the Pacific. Indeed iheir elaborate historical 
legends show that they possessed a considerable amount of 
civilization. Those who are familiar with tliese legends, and 
have studied native manners and customs, see many unmis¬ 
takable proofs that the Polynesians had, at their migration, 
considerable knowledge and culture, and tlmt the race has 
greatly deteriorated. 

The Polynesians are physically a very fine race. On some 
islands they average s ft. lo in. in height.' De, Quatrefages, 
in a table giving the stature of different races of men,* puts the 
natives of Samoa and Tonga as the tallest people in the world. 
He gives 5 ft. 9-9* in. as their average height. They are well 
developed in proportion to their height. Their colour is a brown, 
lighter or darker generally according to the amount of tlieir 
exposure to the sun—-being darker on some of the atolls where 
the people spend much time in fishing, and among fishermen 
on the volcanic islands, and lighter among women, chiefs and 
others less exposed than the bulk of the people. Their hair 
is dark brown or black; smooth and curly, very different from 
the frizzly mop of the Papuan or the lank straight locks of the 
Malay. They have very little beard. Their features are gen-*' 
erally fairly tegular and often beautiful; eyes invariably black, 
and in some persons oblique; jaws not projecting, except in a 
few instances; lips of medium thickness; the noses are naturally 
long, well shaped and arched, but many are artificially flat¬ 
tened «t the bridge in infancy. Their foreheads are fairly high, 
hut rather narrow. The young of both sexes ve good-looking. 
The men often have more regular features than the women. 
Formerly the men paid more attention -to personal appearance 
than the women. Polynesians generally are of singularly 
cleanly habits, love bathing, and have a taste for neatness and 
order, Their dothug is smple: a loin cloth for the men and 
for the woiura a gudle or petticoat of leaves. Sometimes 
women cover the snouldars, and on great occasions the men 
rohe themselves m iapa, bark-cloth. The m«» are usually 

' Coco-n«t fibre'and the gnm which exudes fren the bread-fruit 
tree .we generally used for " canUung ” and “ pitabing " canoes. 

» The Hmm S^cm (Interuatjonal Scientific Series), pp. 57-O0. 


tattooed in elaborate.designa from the navel to the thigh, and 
often around mouth and eyes. 

- As a race th{ Polynesians are somewhat apathetic. An 
enervating climate and lavish natural resources incline them to 
lead easy lives. On the more barren islands, and on thoee more 
distant from the equator, they show more energy. Under 
certain circumstances they become excitable, and,,manife$t a 
kind of eaxe-for-nothing spirit. As savages they were strict 
in their religious obser^oes and religion came into almost 
every action of life, and they have been, tn most instenees^ easily 
led to accept Christianity. Their essential trait: is their per¬ 
ennial cheerfulness, and their fondness for dance.and song and 
every sort of amusement.* They are shrewd, intelligent -and 
possess much cornmon sense. Where they hwe from early 
years enjoyed the advantages of a good education, Polynesian 
youths have proved themselves to possess intellectual powers 
of no mean 01^. They are ahnost invariably fluent openers; 
with many of them oratory seems to be a natural gift; it is also 
carefully cultivated. An orator will hold the interest of his 
hearers lor hours together at a political gathering, and in his 
speech he will bring in historical allusions and pteoedenls, and 
will make apt quotations from ancient legends in a manner -which 
would do credit to the best parliamentary orators. Many of 
them are very brave, and think little of self-sacrifice for others 
where duty or family honour is concerned. 

Polynesian society is divided into the family and the clan. Each 
clan has a name which is usnally home by one of the oldc.st members, 
who is the chief or head for the time being. This elan system no 
doubt generally prevailed in early times, and was the oripn of the 
principal chieftainships. But changes ha-ve been made in most of 
the islands. In .some the head of one clan has become king over 
several. In many cases large dans have been divided into sections 
under secondary heads, and have even been subdivided. 

As a rule near relations do not intermarry. In some islands this 
rule is rigidly adhered to. There have been exceptions, however, 
especiaUy in the case of high chiefs; but usually groat care is taken 
to prevent the union of those within the presorit^ limits ol con¬ 
sanguinity. Children generally dwell with their kin on the father's 
side, but they have equal rights on the mother's side, and sometimes 
they take up their abode with their mother's family. The only 
names used to express particular relationships are father and 
mother, son and daughter, brother and sister. There is usually 
no distinction between brothers (or .sisters) and cousins, all the 
children of brothers and sisters speak oi each other as brothers and 
sisters, and they call uncle.s and aunts lathers and mothers. Above 
the relationship of parents nil are simply ancestors, no term being 
used ior grandfather which would not equally apply to any more 
remote male ancestor. In the same way there is no distinctive 
term ior grandchild. A man speaks of his grandchild as his son 
or daughter, or simply as his child.'* Polygamy was often practised, 
(ispeci^ly by chiefs, and also concubinage. In some places a widow 
wies taken by the brother of her deceased husband, or, failing the 
brother, by some other relative of the deceased, as an additional wife. 
Divorce was an easy matter, and of frequent oocurreneo; but. as a 
cute, a divorced wife would not marry again without the consent ol 
her former husband. An adulterer was always liable to be killed 
by the aggrieved husband, or by some member oi his clan. If 
the culprit himself could not be reached, any member of the clan 
was liable to suffer in his stead. In some islands female virtue was 
highly regarded. Perhaps of all the groups Samoa stood highest 
in thu respect. There was a special oideail through which a bride 
passed to prove her virginity, and a proof of to immorality brought 
disgrace upou all hex raatives. But in other islands there was much 
freedom in the rdations otf the sexes. Owing to the almost promis¬ 
cuous intercourse which prevailed among a portion oi the race, in 
some groups titles descended through the mother and not through 
the father. In Hawaii there was a pocuUax system of marriage 


> Wrestling and boxing, a kind of hockey and football, canoe and 
foot races, walking-matches, swictoiag, archary, cockfigbting 
fisbing-onatclKs and pigeon-catohing -are among ithelr pastimes. 
Of indoor games ’they tave a nnmto, many -bemg -of a'gambling 
nature. )£icb time is spent, especially attar -the evening meal, 
ia asking riddlee, in rhyming, fte. The recital of song* and mytiis 
isaoommon amusement, and on special occasions there isdaiaemg. 
The night-dances ■'•w ^oially acoomp^ed by imuch mdacepey 
and immorality. , 

* Dr Lewis H. Morgan, in Ancitnt Society, pp. 4 i^ 9 - 4 « 3 . m^akes the 
PolynesuiM to have distinctive terms for erandfotto, grandmother, 
grandson and gianddaugfater. In tha beta mistaken. Itisiovident 
from his own Usts that the Hawaiian hupuna means jumply 
ancestor. In like manner moopiMn simply meana a d e sc e nd a nt 
of any generation after the first. 
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relatloBshijj, "torotiurs wldi tiwir wiv«) listen iritt tbeir 
fauf bands, poiMMing each other in UKnmotii" There also, e^ecialfy 
in the caie ef ehlafi aud ciaiftein e iaWi ■ brothers ■%nd ilitets eome- 
titeea intennarried. But than apateas did not {trevadin otto 
gionpe. It is atooit eertein diey didnotipret^ ia Hawaii id 
early times, but that they wen therardt of that deteriantioa in 
race which their traditioni and many ox their oaitonii iadicata.^ 

Women have always ooeupied a rteatively high position among 
the Polynesldne. tn most groups they have great h^ence add are 
treated wHh MCh feaMot. In sotte oabra they £ske haredieaty 
titles and hdkl high asioeei As among ithiir^ceageneiB in Mnda- 
gascar, so also in parte of Polynesia, •&em may be agaeenora'idtitf* 
tainess into ewnrimit) andawemnnin.bigfa.position'will comulmul 
as much fsapBot, and will exanlse as great aaau>tity.,as a man webid 
in the same position. Svsrywhate. infaolaoida prevailsd) an some 
oi the amiher islands it «« regulated by ilaw in >ordet to prevent 
over>popalartiaa.' It was alio a vary coaBmon piastite .to destroy 
the teetas, bat parents Wete aBcctionate towards thmr ubildMii.' 
The pitetlce of adopting dhiidno was, aad stiU is, eoaueon. Often 
there is an oadhsngo made between membcie of tte aame clan: 
bat’sometiBHr itheteisadobtiOn ttom wtthout, Tatteteng genemUy 
prevailed among die mea^diBerontpatteone>being fidlOwad<iBdiifer> 
ent groeps of islaiidei in eoibe a lacger portion of the body is 
tattooed than in other!. A youih was considered ts be on his 
minority utttri he Was tattooed, and id former tunas be wodld have 
nO chance' bf marrying until he had, by sabmitting to this process, 
provedhimioif tebeamOn. Puberty in ttie^othereek was generally 
marked by feasting^ or some otto desXioartiatlon, aimong the female 
friends. Old age u generally honoUted. Often an iaferior (hiof 
will givo Up bis title to a younger man, yet he himsidf will ioso but 
little by so doing. The neglect of aged persons ia ektromely rate. 

Property belonging to a clan is held in .common. Pach clan 
usually possesses land, and over this no one member has an exclosive 
right, but all have an eqnal right to use it. The chief or ccOogitired 
head of the clan or secrtlon alone can properly dispoBC of it Or assign 
its u.se for a time to an outaitler; and even he is expected to obtain 
the consent of the heads of familie.s before he alienates the property. 
Thus land iS handed down through successive generations under the 
nominal Control of the recognized head of the clan. Changes 
have been made in many islands in this respect { but there can be 
little reason to doubt that the joint owucrsliip of property in clans 
was common among the entire race in former limes. 

In early times the head of each clan was Supreino among his 
own people, but in all matters he had associated with him the 
principal men or heads of families in the clan. Their united 
authority extended over all the members and the possessions of the 
clan, and they were independent of every other clan. There are in 
some place.s vestiges of this primitive state of society .still remaining; 
the transition to a limited or to a de.spotio monarcliy may be tracal 
by means of the ancient legends in sumo islands, and in others it is 
a matter of recent history. One clan being more numerous and 
stronger than another, and its chief being ambitious, it is easy to 
.«ce how by conquering a neighbouring clan he increased the import¬ 
ance of his clan and extended his own power. In some of the istends 
this transition process has hardly yet developed into an absolute 
monarchy. We may even sec two or three stages of the progress. 
In one instance a certain clan has the right to nominate the principal 
chief over an c-ntire districli: though it is known a.s the mUng clan, 
its rule is mainly confined to this nomifiatioa, and to decision for or 
against war. In all other respects the district enjoys the privilege 
oi solf'goverument. In anotnor caeo the nominal iting over a dis¬ 
trict, or over an entire island, can bo elected only from among the 
members of a certein clan, the monarchy being elective witliln that 
alone; but this king has little authority. In oth# cases a more 
despotic monarchy has grown iip~the prowess Of one man teeing 
to the subjugation of other clans. Even in tliis case the chiefs or 


^ Morgan has founded one of Ills forms of family—the consanguine 
— on the .supposed existence in former times among the Malaya and 
Polynesians of the Mstoitt of" Intermarriage of brothers and sisters, 
own and coUaitetnl,jo agroup." All the evidence hehndsin enpport 
of tills is (i) the OKistence of the custom above moDtieiisd in HowaU; 
and (a) the absence of special terms for the rclationslup of uncle, 
aunt and cousin, this indicating, he thinks, that these were regarded 
as fathers, mothers, brothers and sisters. He admits Awt " the 
usages with respect to marriagb which prevailed when the eystem 
WM formed may aot prevail at the present time." But he odds, 
" To sustain the deduction it is not necessary tfagt tiicy should' 
(Atiettni ftociely, p. 408.) Morgan has given special .terms for tpdnd- 
fatto and gtandmotiicr, beeaiuio ft would prove tob ittttelt to show 
that the people had no grandfatiiers, &a, ^t Aese terms areased 
for lancestors «if any genesatioa. The teems osed for graodebildroit, 
in like manner, are used fur any generation of descendants. He 
says (p. 406) the femts of husband and wife are used in common by 
a ^o(^ of sMtets «r brothers, but the fact is that the words used ter 
hushai^ and wife in Hawaii' steipiy mean made- aanl teclaU. In 
seme.iglandsttooarsr terms wad for wife ia. the most strictisawe. 
The word wife is not used more exclusively among us than among 
some Polynesian people. 


headS'Of dansstenetlasss stlUlKfld UkU prerporty aad ndeOvor stwtr 
own pseple, only rdnderiag a.ldad of feudal ssryice Md iMiui 
tribute to uic Jung, * 

The Fdyaeslans sue anoeedasiidy ^<fd of riwk'hnd of titles, Jdach 
daisneaee is paid to dUete sad to persona of rank,' and .^edal 
terms STS gcasnahy einployad la addressing these, Evsiy part of a 
chief!! body and oil his bteonguiiA have aanm dffieveat from titos* 
ea^Ioyed tor eomasna pao^. grade of rank wkfadi a person 
occupies Will often be indtadUd fay itha lOngnaae in: whildi he is 
addnaied,.. Thus, in Samoa tinea aad fonr ditotnt. terme for t> 
6am i «v lie forw Oataunaa man; mahn mii is a zeqmtkl tenn 
for a persta withont a title; sMu mn foa a titleditifaici: and a^ 
aw* for a meatiaer oi .the «^al famtiy. ^ In addsesainc akiefa, or 
othM te iwkpat'one Udabes to .be Teanectfbi, tka'anteidat mimto 
oi (ihs.petaQadl proaena is narelynsedi! itodaalis employed kutaad, 
-Mtha. dual of dignity or af res^t. 

Otecat aad'titlaftare stMote faereditary In ohr aeoae of. tbafarm,. 
sa daweadiag feoa father to satk. Thpy we latliar oleotiva within 
nbailmiteoftoclai|i,>w thadiviiion«ia«lsB, ';A'C<aaffioaprsotioa 
if .fte- the huhter of a high tille to neadnoto lai autiMUor; aud lua 
MOttantion is geateti^ tonennad \n ,tae oUelg, or beads of iwnia- 
bdlda vntiewinm tile’r^t of abetmn: reate, In asmiant tiaiw the 
sntl^fy of a high chisi or king did iwt uaeafly oatead to any 
datailSof govenantrit, But in Hawaii .ttacre are tmditionswfnwjea 
kiiig Who ihterested hiihaelf in piameting the sacfatl weU-baia^ of 
the people, and made good laws for their guidance,’ tlsaally oU 
matters afiaoting. a distinct or an islandi were aettied by theewefs 
oi the district, whils those of a siaglc villagB wore settled by a 
couneil consistiag of the chiefs and faaadscf hoosehe^inthe village, 
la some islands each dan, or each village, wot^ foM itself at Ufawty 
to make war so another clan or village withont go°auUiag the views 
oi any higher Mtlaarity. Indeed too rule was for clan or dis¬ 
trict to settle its own aSairs. In ttte case of oSmeea against 
individuals, either the person injured, or another memto of bis 
dan, would avenge the injury done, For most ogenoes there was 
some generally recognized punishment—such as death for murder 
or adultery; but often vengeance would iaU upon another person 
iiutead of the wrongdoer, in avenging wrong, a member of the 
village or of the elan to which the ohender belong^ would serve 
equally wcU to satisfy their ideas of justice if the culprit liimself 
could not be easily reached. Sometimes all the members of tl^ 
family, or oi a village, to which a culprit belonged would dee from their 
homes and take refuge in another village, or leek the protection of a 
powerf'ul chief. In some places, in cases of crime, the members of 
the family or village would convey Ihc culprit bound—sometimes 
even carrying him like a pig that is to be killed—and place him with 
apologies before tlioso against whom be had transgressed. The 
i^ominy of such a proceeding was generally considered suftident 
atonement for the gravest oucnces. There were slaves in many 
islands, either persons conquered in war, or those who had been 
condemned to lose their personal liberty on account of evil conduct. 

Pottery was not manufactured by the Polynesians : a fact wliicb, 
it has been argued, goes far to prove the remoteness of the Poly- 
oesian n^ation from the Malay Archipelago, where there is not a 
single tribe which does not possess the art. It may, however, be 
that, moving amoag small coral islands for scores of generations and 
thus without materials, they lost the art. Those oi them who 
possessed pottery obtained it from the Pwuans. In most of their 
manufactures they were, however, in advance of the Papuans. 
They made use oi the vegetable fibres abounding in ths islands, tlic 
women manufacturing doth, chiefly from the bark of the paper 
mnlberry (Afonu bapyrijtra), but also in some idands from the 
bark of the bread-frilit tree and the btUuus. This in iormer 
times furnished them with moat of their dutbing. They also made 
various kinds of mats, bg^ets and fans from the leaves of the pan- 
danuB, the bark of the hibiscus, from ^iccios of bdhmeria or other 
Urticacenus plants. Some of thek mats arc very beautifully made, 
and ia some islands .they arc the most valuable property the people 
imasess. The people alw use the various fibre-producing plants W 
the maanfacture of ropes, coarse string and fine cord, and fm making 
fishiog note. The nets are often very large, and arc netted with a 
needle aad mesh as in hand-netting among ourselves. 

The Polynesians, who have always been entirely without metals, 
ate dever workers in wood. Canoe sm house building are trades 
usually confiaed to oertain families, the largo canoes in which they 
former^ made long voyam ass no longer built, but various kinds 
of smoUer canpes are made, from the commonest,, which is simply 
a hoUowed-oat tree ,cut into form, to the flncjy shaped one built 
n a keel, the joints at tlie various pieces being hiedy Atted, stid 
whole stitdiad together with cord madetooin tbebusk of coco¬ 
nuts. Some of the larger canoes are ornamented with rude carving; 
,and in some islands they are somewhat elaborately decorated wim 
inlaid mother-of-pearl. The houses are genaraUy well and elabor¬ 
ately made, but nearly all the ornamemawd Is put an the inside of 
tie roof. 

They manutocture several Wbdddn utefisils for hoUselioM Use, 


■ Sec a remarkable example in Foruandar's.,iei4Wnf.^fks Pofy- 
nesian Race, ii. 89. 
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<ishM or deep bowls, heed-rests and stools. Having no 
pjdr other vessels in which to boil ell cooking is done by 
ng, generally in holes in the ground. Tliey also make wooden 
^ngs, or drums. They used to make wooden fishhooks, clubs, 
spears and bows. TTiey still make wooden fishspears and carved and 
inlaid combs. They employ the bamboo for making drums and 
flutes. Formerly knives were made of bamboo, which is still some¬ 
times used for that putwso. In the manufacture of those things 
they employed adies made of stone, shell or hard wood, and a wooden 
drill pointed with stone, shell or bone. They made mother-of-pearl 
fishhooks, and they still use a part of those old hooks—or artificial 
bait—in combination with steel hooks, the native-made portion 
being generally sliaped like a small fish. For water-vessels, &c., 
they employ gourds and large coco-nut shells, in prmaring which 
tircy pour in water and allow the pulp or the kernel to aecay^ so that 
it may be removed without breaking the rind or shell. Their drink¬ 
ing cups are made of half a coco-nut shell. Sharks' teeth, shells 
and bamboo were formerly generally used as cutting instruments 
for shaving and surgical operations. They cnmloy vegetable dyes 
for painting their bark-cloth, calabashes, ftc. In some islands they 
also use a red earth for this purpose. Their cloth is generally 
ornamented with geometrical patterns. Any'drawings of animals, 
Ac., which they make are exceedingly inartistic, and no attempt 
is made at perspective. Their musical instruments are few and rude 
—consisting of the drums and flutes already mentioned, and shell 
trumpets. 

The Polynesians wore all polytheists. 'Without doubt many of 
their gods are deified men; but it is clear that some are the forces 
of Nature personified, while others appear to represent human 

E assions which have bwome identified with particular persons who 
ave an cidatenco in their historical myths.* But the conception 
which they bad of Tangaloa (Taaroa and Kanaloa in some islands) 
is of a higher order. Among the Tahitians he was regarded as 
" the first and principal god, uncreated and existing from the 
beginning, or from the time he emerged from po, or the world of 
darkness."® " He was said to be the father of all the gods, and 
creator of aQ things, yet was scarcely reckoned an object of worship." • 
Dr Turner says, " the unrestricted, or unconditioned, may fairly 
be regarded as the name of this Samoan Jupiter." ■* 

The worship of certain of the great gods was common to all the 
people in a poup of islands. Others were gods of villages or of 
families, while others wcire gods of individuals. The gods of clans 
were probably the spirits of the ancestors in their own lino. In 
some islands, when the birth of a child was expected, the aid of tho 
gods of the family was invoked, beginning with the god of the father. 
The god prayed to at the instant of birth became the god of the 
child. In other places the name of the child’s god was declared 
when the umbilical cord was severed. The gods were supposed to 
dwell in various animals, in trees, or even in inanimate objects, as a 
stone, a shell, &c. In some islands idols bearing more or less resem¬ 
blance to the human shape were male. But in all cases the material 
objects were regarded simply as the abodes of the Immaterial' spirits 
of the gods. 

Their temples were either national, for a single village, or for 
the god of a family. They were sometimes large stone enclosures 
(inarae), sometimes a grove, or a house. The principal priests were 
a particular order, the priesthood being hereditary. In some cases, 
however, the father of a family was priest in his own household ana 
presented oficrings and prayers to the family god. 

In some islands human sacrifices were of frequent occurrence; in 
others they were offered only on very rare and exceptional occasions, 
wlicn the demand was made by the priests for something .specially 
valuable. The usual oficrings to the gods were food. The system 
of taboo was connected with their religious rites. There were two 
ways by which things might become taboo: (i) by coQtact with 
anything belonging to the god, as his visible r<mresontation or his 
jiricst. ProbaWy it was thought that a portion of the sacred esaenea 
of the god or of a sacred person, was directly communicable to 
objects which they touched, (i) Things were made taboo by being 
dedicated to the god; and it is this form of taboo which is still keptup. 
If, e.e., any one wishes to preserve his coco-nuts from being taken, 
he. will put something upon the trees to indicate that they are sacred 
or dedicated. They cannot then be used until the taboo ia removed. 
Disease and death were often connected with the violation of taboo, 
the offended gods thus punishing the offenders. Disease was 
generally attributed to the anger of tho gods. Hence offerings, &c., 
were made to appease their anger. The firstfruits of a crop were 
u.sually dedicated to tho gods to prevent them from being angry; 
and new canoes, fishing-nets, Ac., wore dedicated by prayers and 
offerings, in order that tho gods might bo propitious to their owners 
in their use. 


> The following books may be consulted on this subject: Rev. 
W. W. Gill’s Myths and Songs from the South Pacific; Dr Tumor’s 
Samoa; and Mr Shortland's Afaori Religion and Mythology; Sir 
George Grey, Polynesian Mythology. 

* Polynesian Researches, i. 323. 

> Tahitian Dictionary. 

* Samoa, p. 52. 


The Polyneelane in^iiably believe in tho edeteace of the spirit 
of nan after the death of the body. Their traditions on the condi¬ 
tion of the dead Wry considerably in different groups: yet there is a 
general agreement upon main points. Death is caused by the 
d^arture of the mint from the body. The region of the dead is 
subterranean. When the spirit leaves the body it is conveyed by 
waiting spirits to the abode of spirits. In most islands the place 
of descent is known. It is generally towards the west In some- 
traditions there is a distinction between chief and common people 
in the spirit world. In others all are much alike in condition. Some 
traditions Indicate a marked distinction between the spirits of 
warriors and those of o^ers : the former go to a place where they 
are happy and are immortal, while the latter are devoured bjr the 

f ;ods and are annihilated. In some, however, the spirits are said to 
Ive again after being eaten. Some speak of the abode of spirib 
as being in darkness; but usually the condition of things is similar 
to that which exists upon earth. Amongst all the people it is 
believed that the spirits of tho dead are able to revisit the scenes of 
their earthly life. The visits are generally made in the night, and 
arc often greatly dreaded, especially when there may be any supposed 
reason for spite on the part of the dead towards living relatives. 
Some writers have connected Polynesian cannibalism with rel^ion. 
In the Cook and Society Islands, when a human being was offered 
as a sacrifice, the priest presented an eye of the victim to the king, 
who either ate it or protended to do so. Probably the earliest 
human sacrifices were the bodies of enemies slain m battle. As 
it was supposed by some that the spirits of the dead were eaten by 
the gods, the bodies of those slain in battle may have been eaten by 
their victors in triumph, Mr Shortland appears to think that 
cannibalism among the Maories of New Zeamnd may have thus 
originated.’ Among the Polynesians generally it appears to have 
been the practice at times to eat a portion of a slain enemy to 
make his degradation the greater. But where cannibalism was 
practised as a means of subsistence, it probably originated in times 
of actual want, such as may have occurred during the long voyages 
of the people. 

The Polynesian race has been continuously, and in some 
places rapidly, decreasing since their first contact with Euro¬ 
peans. Doubts have been thrown on the current statements 
regarding the rate of decrease, which some good authorities 
believe to be not so great as is commonly represented. They 
hold that former estimates of the number of inhabitants in the 
various insular groups were mere guesswork. Thus it is pointed 
out that Cook’s estimate of 240,000 for the Society Archipelago 
(Tahiti) was at the time reduced by his associate, Forster, to 
150,000, so that the 300,000 credited by him to the Sandwich 
Islands should also be heavily discounted. That is probably 
true, and it may be admitted that, as a rule, the early calcula¬ 
tions erred on tlie side of excess. But when full allowance is 
made for all such exaggerations, the following facts will show 
that the decrease has been excessive. The Tahitians, 150,000 
in 1774, fell from 17,000 in 1880 to 10,300 in 1899; and in this 
group, while the pure stock appears to be dying out, there is 
a small increase amongst the half-breeds. When New Zealand 
was occupied (1840) the Maori were said to number 120,000, 
and were doubtfully stated to be still 56,000 in 1857; since then 
the returns of the 1881 and 1891 censuses gave 44,000 and 40,000 
respectively. During the last two decades of the 19th century 
the decrease has been from 30,000 to 17,500 in Tonga; from 
11,500 to 8400 in the Cook group; from 8000 to 3600 in 'Wallis; 
from 1600 to too in Manahiki; from 1400 to 1000 in Tubuai; 
and from 600 to 100 in Easter Island. A general decline seems 
thus to be placed beyond doubt, though it may be questioned 
whether it is to be attributed to a decayed vitality, as some 
hold, or to external causes, as is the more general opinion. The 
prevalence of elephantiasis and the occurrence of leprosy, for 
instance, in Hawaii, would seem to point at least in some places 
to a racial taint, due perhaps to the unbridled licentiousness of 
post generations. On the other hand, such a decrease as has 
occurred in Tahiti and Tonga, can be accounted for only by an 
accumulation of outward causes, such as wars, massacres, and 
raidings for the Australian and South American labour mar¬ 
kets before this trafific was suppressed or regulated. Other 
destructive agencies were epidemics, such especially as nleasles 
and small-pox, which swept away 30,000 Fijians in 1875; the 
introduction of strong drinks, including, besides vile spirits, 
a most pernicious concoction brewed in Tahiti from oranges; 

' ‘ Maori Religion and Mythology, p. 26. 
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the too sudden adoption of European clothine, rendering the 
body supersensitive to changes of temperature: Sstly, the action 
of over-zealous missionaries in suppressing the dances, merry¬ 
making and free joyous life of pagan times, and the preaching 
of a sombre type of Christianity, with deadening effects on the 
buoyant temperament of these children of Nature. Most of 
these abuses have been checked or removed, and the results 
may perhaps be detected in a less accelerated rate of decline, 
which no longer proceeds in geometric proportion, and seems 
even almost arrested in some places, as in Samoa and New 
Zealand. If such be indeed the case, perhaps the noblest of all 
primitive races may yet be saved from what at one time seemed 
inevitable extinction; and the Maori, the Samoans, and Tahi¬ 
tians may, like the Hawaiians, take their place beside the 
Europeans as free citizens of the various states of which they 
are now subjects. 

Authorities. —Jean L. A. de Quatrefages, Les Polynisiens el lent 
migrations (Paris, iSOO); G. Turner, Nineteen Years in Polynesia 
(London, l86i); Pierre Adolplie Lesson, Les Polyni’siens, leur 
origins, &c. (Paris, i88o-i88jJ; Henri Mager, Le Morule potyru'sien 
(Paris, 1902); Maximilien Albert H. A. Le Grand, Au pays des 
Canaoues (Paris, 1893); Sir George Grey, Polynesian Mythology 
(London, 1833): T. A. Moerenhout, Voyages aux ties du Grand 
Oclan, &c. (Paris, 1837); Abraham Foriiandcr, An Account of the 
Polynesian Race (1878). The account given above reprorluccs the 
main descriptive pjusages in the Rev. S. J. Whitmec’s article in 
thfc 9th od. of the Ency. Brit. 

POLYP, the name given by zoologists to the form of animal 
especially characteristic of the subphylum Cnidaria of the 
Coelentera (g.v.). In the subdivision Anthozoa, comprising the 
sea-anemones and corals, the individual is always a polyp; in 
the Hydrozoa, however, the individual may be either a polyp or a 
medusa (q.v.). 

A good example of a polyp may be seen in a common 
sca-anemone or in the well-known fresh-water polyp. Hydra 
(fig. i). The body may be roughly compared in structure to 

a sac, the wall of which is 
composed of two layers of 
cells. The outer layer is 
known technically as the 
ectoderm, the inner layer 
as the endoderm. Between 
ectoderm and endoderm is 
a supporting layer of struc¬ 
tureless gelatinous substance 
termed mesogloea, secreted 
by the cell-layers of the 
body-wall; the mesogloea 
may be a very thin layer, or 
may reach a fair thickness, 
and then sometimes contains 
skeletal elements formed by 
cells which have migrated 
into it from the ecte^erm. 
The sac-like body built up 
in this way is attached 
usually to some firm object 
by its blind end, and bears 
at the upper end the mouth 
Fic. i.—Hydra viridis, the fresh- surrounded by a circle of 
water polyp. I'hoanimaUs attached tentacles Fach tentaele Ic 
to the stem of a plant, and is repre- „ 

senierl with the base of attachment ? 8 ove-finger-like outpu.sh- 
uppermost; the tnouth, not actually “tg of the whole wall of the 
seen in the drawing, is at the lower sac and contains tyoicallv 

Tots? • Tw*..(it. fnj 

te, testis. cavity, so that prunanly the 

tentacles are hollow; but in 
some cases the tentacle may become solid by obliteration of its 
cavity. The tentacles arc organs which serve both for the tactile 
sense and for the capture of food. By means of the stinging 
nettle-cells or nematocysts with which the tentacles are thickly 
covered, living organisms of various kinds are firmly held and at 
the same time paralysed or killed, and by means of longitudinal 
muscular fibrils formed from the ceUs of the ectoderm the 
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tontades aie contracted and tsaamy the food to the mouth. 
By means of circularly disposed muscular fibrils fonned iron 
the endoderm the tentocles can be protracted or thrust out 
after contraction. By muscle-fibres belwiging to the mipe two 
tystems the whole body may be retracted or protruded. 

We can distinguish therefore in the body of a polyp the 
column, circular or oval in section, forming the trunk; rating 
on a base or foot and surmounted by the crown of tentades, 
which enclose an area termed the peristme, in the centre of which 
again is the mouth. As a rule tiiere is no other opening to the 
body except the mouth, but in some cases excretory pores are 
known to occur in the foot, and pores may occur at the tips of 
the tentacles. Thus it is seen that a polyp is an animal of very 
simple structure. 

The name polyp was given to these organisms from their 
supposed resemblance to an octopus (Fr. poulpe), with its 
circle of writhing arms round the mouth. This comparison, 
though far-fetched, is certainly more reasonable than the common 
name “ coral-insects ” applied to the polyps which form coral. 
It cannot be too emphatically stated that a coral-polyp is as 
far removed in organization from either an octopus or an 
insect as it is from man himself. 

The external form of the polyp varies greatly in different 
cases. In the first place the column may lx: long and slender, 
or may be, on the contra^, so short in the vertical direction tliat 
the body becomes disk-like. The tentacles may number many 
hundreds or may be very few, in rare cases only one or two, or 
even absent altogether; they may be long and filamentous, or 
•short and reduced to mere knobs or warts; they may be simple 
and unbranched, or they may be feathery in pattern. All these 
types are well illustrated by different species of British sea- 
anemones. The mouth may be level with the surface of the 
peristome, or may be projecting and trumpet-shaped. As regards 
internal structure, polyps exhibit tw^ well-marked types of 
organization, each characteristic of one of the two classes, 
Hydrozoa and Anthozoa. ’ 

It is an almost universal attribute of polyps to possess the 
power of reproducing themselves non-sexually by the method 
of budding. This mode of reproduction may be combined 
with sexual reproductiveness, or may be the sole method by 
which the polyp produces offspring, in which case the polyp 
is entirely without sexual organs. In many cases the buds 
formed do not separate from the parent but remain in con¬ 
tinuity with it, thus forming colonies or stocks, which may 
reach a great size and contain a vast number of individuals. 
Slight differences in the method of budding produce great varia¬ 
tions in the form of the colonies, which may be distinguished 
in a general way as spreading, massive or arborescent. The 
reef-building corals are polyp-colonies, strengthened by the 
formation of a firm .skeleton. For further details of colony- 
formation the reader is referred to the articles Anthozoa 
and Hyoromedusae. 

For figures n£ polyps sec P. Gos.se, A History of the British Sea- 
Anemones and Corals (London, i860); A. Andres, " Le Altinie " in 
Fauna and Flora des golfes von Neapel, ix. i (Leipzig, 1884); G. J. 
Allman, A Monograph of the Gvmnoblastic or Tubularian Hydroias 
(Ray Society, 1871-1872). (E. A’. M.) 

POLYPERCHON (^incorrectly Polysperchon), one of Alex¬ 
ander’s generals, and the successor of Antipater as regent in 
Macedonia in 3:9 b.c. He was driven out by Cassander in 
317 B.c. (.See Phocion.) 

POLYPHEMUS, in Greek mythology, the most famous of the 
Cyclopes, son of Poseidon and the nymph Thoosa. He dwelt 
in a cave in the south-west comer of Sicily, and was the owner 
of large flocks and herds. He was of gigantic stature, with 
one eye in the middle of his forehead, a consumer of human 
flesh, without respect for the laws of god or man. Odysseus, 
having been cast ashore on the coast of Sicily, fell into the hands 
of Polyphemus, who shut him up with twelve of his companions 
in his cave, and blocked the entrance with an enormous rock. 
Odysseus at length succeeded in making the giant drunk, blinded 
him by plunging a burning stake into Ijis eye while he lay 
asleep, and with six of his friends (the others having been 
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devoured by Polyphemus) made hie escape by cUnging to the 
bellies of the she^ let out to pasture. Euripides in the Cyclops 
eieentially follows the Homeric account. A later story asso¬ 
ciates Polyphemus with Galatea (see Acis). 

Homer, Odyssey, ijc.; Ovid, Melam. xili. 749; Theocrltu.s xl. 
See W. Orimm, Die Sage van Polyphem. (1837); G. R. Holland 
la Loiptigtr StutUoH (1884), vii. 139-313. 

POLYroDIUn, in botany, a large genus of true ferns (q.v.), 
wdely distributed throughout the world, but specially developed 
in the trdpics. The name is derived from Gr. ttoXus, many, 
and iro&iov, a little foot, on account of the foot-like appear¬ 
ance of the rhizome and its branches. The species differ greatly 
in size and general appearance and in the character of the frond; 
the sori or groups of spore-ca.se.s {sporangia) are borne on the 
back of the leaf, are globose and naked, that is, are not covered 
with a membrane (iniusium) (see fig. 1). The common poly- 
pody (fig, 3) (P, tiulgare) is widely diffused in the British Isles, 
where it is found on walls, 
banks, trec.s, &c.; the creep¬ 
ing, densely scaly rootstock 
bears deeply pinnately rut 
fronds, the fertile ones bear¬ 
ing on the back the bright 
yellow naked groups of 
sporangia (sori). It is also 
known as adder’s foot, 
golden maidenhair and 

wood-fern, and is the oak- 
fern of the old herbaLs. 


Fio. 1 ..T—Portion of a pinna Fig. i.~P olypodium vuteare 
of loaf of Polypodium bearing common polypody (about i naf. 
sori, s, on its back. size). 

1. Group of spore-cases («»«») on 
back ol leaf (X 4). 

There are a lar^ number of varieties, differing- cliiafly 
in the form and division of the pinnae; var. cambrieum (origin- 
dly found in Wales) has the pinnae themselves deeply cut 
into narrow segments; var. cornubiense is a very elegant plant 
with finely divided fronds; var. cristatum is a handsome variefy 
with fronds forking at the apex and the tips of all the pinnae 
crested and curled. P. dryopUris, generally known as oak- 
fern, is a very graceful plant with delicate fronds, 6 to is in. 
long, the three main branches of which are themselves pinnately 
divided; it is found in dry, shady places in mountain districts 
in Great Britain, but is very rare in Ireland. P, phegopteris 
(beechfern) is a graceful species with a black, slender rootstock, 
from which the pinnate fronds rise on long stalks, generally 
about 13 in. long, including the stalk; it is characterized by 
having the lower pinnae of the frond deflexed; it is generally 
distributed in Britain, though not common. Many other 
species from different parts of the world are known in green¬ 
house cultivation. , 

POLYPUS, u term signifying a tumour which is attached by 
« narrow neck to the w^ls of a cavity lined with mucous 




memtmane. A polypus or polypoid turaopr may belong to any 
variety of tumoup, either simple or maJignant. The most ceno- 
mon variety is a polypus of the noee of simple character and 
easily removed. Polypi are also met with b the ear, larynx, 
uterus, bladder, vagina, and rectum. (See Tumouk.) 

POLYTBOHinC (Gr. waXrfs, many, and rfyin/, an art), a 
.which may be held to designate any instltistion funned 
with a view to encourage or to illustrate various arts and sciences. 
It has, however, been used with difierent applications in several 
European countries. In France the first dealt polyUehnique 
was founded by the National Convention at the end of.the 18th 
centuty, as a practical protest against the almost exclusive 
devotion to literary and abstract studies in the places of higher 
learning. The mstitution is described as one oh Ton initruit 
les jeunM gem, destines & entrer dans let <coles spdciales 
d artillerie, du gdnie, des mines, des ponts et chaussfes, cr<i en 
*794 sous le nom d’fcole centrale des travaux publiques, et 
en 1795 .sons celui qu’elle porte aujourd’hui ” (Littri). In Ger¬ 
many there are nine technical colleges which, in like manner, 
have a special and industrial rather than a general educational 
puipose. In Switorland the principal educational institution, 
which is not maintained or administered by the communal 
authorities, but is non-local and provided by the Federal govern¬ 
ment, is the Polytechnikum at Zurich. In all the important 
towns of the Federation there are trade and technical schools 
of a more or less special character, adapted to the local indus¬ 
tries; e.g. schools for silk-weavijig, wood-carving, watchmaking, 
or agriculture. But the Zairich Polytechnikum has a wider and 
more comprehen-sive range of work. It is a college designed 
to give instruction and practical training in those sciences which 
stand in the closest relation to manufactures and commerce 
and to skilled industry in general and its work is of university 
rank. 

To the English public the word pdyiechnic has only recently 
become familiar, in connexion with some London institutions of 
an exceptional character, In the reign of William 7.*, 

IV. tliere was an institution in London called after Poiyteebaice 
the name of hLs consort—“ The Adelaide Gallery ” i" Bagiamt, 
-y^and devoted ruAer to the display of new scientific inven¬ 
tions and curiosities than to research or to the teaching of 
science. It enjoyed an ephemeral popularity, and was soon 
imitated by an institution called tlie Polytechnic in Regent 
Street, with a somewhat more pretentious programme, a diving- 
bell, electrical and mechanical apparatus, besides occasional 
illustrated lectures of a popular and more or less recreative 
character. In the popular mind this institution is inseparably 
associated with “ Professor ” Pepper, the author of The Boy's 
Playbook 0/ Science and of Pepper’s Ghost. Both of these 
institutions, after a few years of success, failed financially; and 
ia 1880 Mr Quintin Hogg, an active and generous philan¬ 
thropist, purchased the disused building in Regent .Street, and 
reopened it on an altered basis, though still retaining the name 
of Polytechnic, to which, however, he gave a new significance. 
He h^ during sixteen years been singularly successful in 
gathering together young shopmen and artisans in London in 
the evenings and on Sunday for religious and social intercourse, 
and in acquiring their confidence. But by rapid degrees his 
enterprise, which b^an as an evangelistic effort, developed into 
an educational institution of a novel and comprehensive char- 
wter, with classes for the serious study of science, art, and 
literature, a gymnasium, library, reading circles, laboratories 
for physics and chemistry, conversation and debating clubs, 
organized country excursions, swimming, rowing, and natural 
history societies, a savings bank, and choral singing, besides 
religious services, open to all the members, though not obli¬ 
gatory for any. The founder, who from the first took the 
closest personal interest in the students, well describes his oWh 
aims: “ What we wanted to develop our institute into was a 

place which should recognize tliat God had given man more than 
one side to his character, and whore we could gratify any reason¬ 
able taste, whether athletic, intellectual, spiritual or social.” 
The success of this effort was remarkable. In the first winter 
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6800 members joined, pajring fees of 3s. py terra, or tos. 6d. per 
year; and the memtieiv Steadily increased, until in 1900 they 
reached a total of 15,000. The average datly attendance is 
4000; six hundred classes in different grades and subjects are 
held weekly; and upwards of forty clubs and societies have been 
formed in connexkB with the recreative and social departments. 

The piecplent thus established by private initiative has since 
been foUorwed in' the forraatian of the puUk institutions which 
utir ^ “Polytechnics,” have become 

lauhautmt SO prominent and have exercised such beneficent 
•tikH influence among the working population of London, 
cjiu. ■pjjj principal resources for the foundation and 
maintenance of these institutions have been derived from two 
funds—that administered under the City Parochial Charities 
Act of 1883, and that furnished by the London County Council, 
at first under the terms of the Local Taxation (Customs and 
Excise) Act of 1890, and the Technical Instruction Act X889, 
but since the ist of May 1904 under the Education Act 190s, 
as applied to London the act of 1903. More detailed refer¬ 
ence to these two acts seems to be necessary in this place. 

The royal commission of inijuiiy into the parochial char¬ 
ities of London was appointed in 1878, mainly at the instance 
Tbf CHj ^ James Bryce, and under the presidency of 
PmebM Ae duke of Northumberland. Its report appeared 
csarMH in i88o, giving particulars of the income of the 
parishes, and wealing the fact that the funds had 
largely out^wn the original purposw of the endowments, 
which were ill adapted to the modem needs of the class for 
whose benefit they were intended. The act of parliament of 
1883 was designed to give effect to the recommendatians of 
the commissioners. It provided that while five of the largest 
parishes were to retain the munagemoit of their own charitable 
funds, the endowments of the remaining 107 parishes in the 
city should be administered by a corporate body, to be en¬ 
titled “ the Trustees of the London Parochial Charities ” (other¬ 
wise known in relation to the polytechnics as " the Central 
^veming Body ”), this body to include five nDuiinees of the 
Crown, and four of the corporation of London. The remaining 
members were to be chosen under a subsequent scheme of the 
charity commission, which added four nominees! of the Lon¬ 
don County Council, two of the Ecclesiastical Commissioners, 
and one each appointed by the university of London, Univer¬ 
sity College, King’s College, the City and Guilds Institute, and 
the governing bodies of the Bishopsgate and the Cripplegatc 
foundations. For the purpose of framing the scheme, a special 
commissioner, Mr James Anstie,, Q.C., was temporarily attached 
to the charity commission, and it thus became the duty of the 
commission to prepare a statement of the charity property 
possessed by the 107 parishes, distinguishing between the secular 
and the ecclesiastical parts of the endowments. The annual 
income derived from the ecclesiastical fund was £35,000, and 
that from the secular portion of the fund £50,000. ’ The 
scheme assigned capital ^ants amounting to £155,000 to the 
pro-vision of open spaces, and £149,500 to various institutions, 
including free litearies in Bishopsgate and Cripplegate, the 
People s Palace, die Regent Street and Northampton Institutes, 
and the Victoria Hall. A capital sum of £49,355 out of the 
ecclesiastical fund was devoted to the repair of city churches; 
aito the balance of the annual income of this fund, after 
allowances far wrtain vested interests, was directed to ba paid 
to the Ecclesiastical Commissioners. This balsnce has varied by 
slight increases from year to year, and amounted in 1906 to 
£* 0 ) 875 - The remaining fund thus set free for secular purposes 
was by the scheme largely devoted to the erection and main¬ 
tenance of polytechnic institutions, or “ industrial institutes,” 
as Ih^y were at first called. It was the opinion of Mr Anstie 
and his fellow-commissioners that in this way it would be possible 
to meet one of the most urgent of die intellectual needs of the 
metropolis, and to render service nearly akin to the original 
purposes of the obsolete charitable endowments. For the year 
190^1907 the grants made to the polytechnics and kindred 
institutions (the Working Men’s College, College far Working 
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[ Women; 8k.) ly the Central Governing Body amounted to 
I the total amount contributed Iqr the Central 

Gowming Body since its creation amounts to £343,000. 

The gmral scope and aims of the institutions thus con¬ 
templated by the commissioners are defined in the .. 

" generalregulatioiw far the management ol an indus- 

trial institute, which ace appended as a schedule to *mibrtb9 

the several schemes, and which run as follows:— 

The object of this institution is the uromotisn of the industrial 
•kill, general knowledge, health and. weU-bcing of young meu sod 
women belonging to the poorer classes, by tbs foUowing means;_ 

i. Instruction in— 

a. The general rules and principles of the arts and sciences 

. •PPlieable to any handieraft, trade or business. 

b. The practical application of such general roles and 

pnnciples m any handicraft, trade or business. 

c. Branches or details of any handicraft, trade or business, 

faefimes for acquiring the knowledge of which cannot 
Hsu,sny be obtained in the workshop or other place 
of ounnefiP. 

"^e classn and lectures shall not be designed or arranged so as 
to tw m substitution for the practical experience of the workshop 
or jrtace 01 business but so as to be supplementary thereto. 

II. Instruction suitable for persons fnttaiding to emigrate. 

III. Instruction in such other branches and subjects of art 
saence, language, literature and general knowledge as may be 
approved by the governing body. 

iv. public lectures or courses of lectures, musical and other 
entertainments and exhibitions. 

y. Instruction and practice in gymnastics, drill, swiraminv and 
j otiicr bodily exercises. 

Vi. Facilities for the formation and meeting of chibs and societies. 

V- museum and reading room or rooms. 

Within the limits prescribed, the governing body may from time 

•fi'F®’ fvii'ls at their disposal, provide and maintain 

tuuldmgs ai^ grounds, including workshops and laboratories suit- 
awc for all the puqioses heroin specified, and tlic necessary furniture, 
fitting, B;|)paratnS) models and books, and may provide or receive 
by gift or on loan works of art or scientific construction, or objects 
of interest and curiosity, for the purpose of the imrtitirte, and for 
tiio purpose oi temporary exhibition. 

Other provisions in the scheme require; (i) that the educa¬ 
tional benefits of the institute shall be available for both sexes 
equally, but that common rooms, refreshment rooms, gymnasia 
and .swimming-baths may be established separately, under such 
suitable arrangements as may be ajjproved by the governing 
body; (a) that the fees and subscriptions shall be so fixed as to 
place the benefits of the institute within tiie reach of the poorer 
classes; (3) that no mtoxicating liquors, smoking or gambling 
^1 be allowed in any part of the building; (4) that the build¬ 
ings, ground and premises shall not be used for any political, 
denominational or sectarian purpose, although this rufe shaT l’ 
not be deemed to prohibit the discussion of political subjects 
in any debating society approved by the governing body; (5) 
that no person under the age of sixteen or above twenty-five 
shall lie admitted to membership except on special grounds, 
and that the number thus specially admitted shall not exceed 
5 % of the total number of members.. 

These and the like provisions have formed the common basis 
for all the metropolitan polytechnics. In 1890 a large .sum 
was placed by the Local Taxation (Customs and 
Excise) Act at the dispo.sal of the county and county 


borough councils for the general purposes of tech- S^.****^ 
nical education, and in 1893 the London County toaOm 
Council determined to devote a considerable portion CoBao- 
of this revenue to the furtlicr development and sus- 
tentation of polytechnics. While the funds granted by the 
Central Governing Body may be employed in aid of the social 
and recreative os weU as the educational purposes, of tlie 
various institutes, it is a statutory obligation that the sums 
contributed by the London County Council should be applied 
to educational work only. 

Dr William Garnett, the educational ad'viser of the London 
County Council', has, in a published lecture delivered before 
yte international congress on technical education in June 
. 1897, described the conditions under which the council offers 
j financial help to the London polytechnics. • 
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Th« objects which the technical education board has had in 
view in its dealings with the polytechnics have been 

t. To allow to the several governing bodies the greatest possible 
freedom m the conduct of social, recreative and even religioas 
work within the provisions of the schemes of the Charity Com- 
nussioners. 

*. To secure to each polytechnic the services of an educational 
principal, who should be responsible to his governing body lor 
the organisation and conduct of the whole of the work of the 
institution, 

3 - To provide in each jjolytechnic a permanent staff of teachers, 
who should be heads of their respective departments and give 
their whole time to ths work of the institution, and thus to 
establish a corporate or collegiate life in the polytechnic. 

4. To ensure that all branches of experimental science arc taught 

experiment.tny, and that the students have the opportunity of 
carrying out practical laboratory work, at an inclusive fee not 
exceeding ten shilliugs for any one subject. 1 

5. To provide efficient workshop instruction in all practical trade I 
subjects. 

6 . To secure that the number of students under the charge of 
any one teacher in laboratory or workshop classes, or in other 
classes in which personal supervision is of paramount importance 
shall not exceed a stated limit (fifteen in the workshop, or twenty 
in the laboratory). 

7. To exclude from classes students who, for want of preliminary 
training, we incapable of prohting by the instruction provided; 
and to this end to restrict the attendance at worlcshop classes to 
those who are actually engaged in the trades concerned, and have 
thus opportunities of acquiring the necessary manual dexterity in 
the performance of their daily duties. 

8. To furnish an adccjuate 6xed stipend for all teachers, in place 
of a contingent interest in fees and grants. 

g. To encourage private subscriptions and donations. 

10. To establish an efficient system of inspection. 

It. To facilitate the advertisement of polytcclinic classes, and 
especially to invite the co-operation of trade societies in supporting 
their respective classes. 

12. To encourage the higher development of some special branch 
of study in each polytechnic. 

15. To utilise the polytechnic buildings as far as possible in the 
(laytiine by fhe establishment of technical Uay schools, or otherwise. 
14. To secure uniformity in the keeping of accounts. 

Tlie regulations under which the council has 
attempted to secure its objects by means of 
grants have been changed from time to time as 
the work of the polytechnics has developed, 
but they provide that the council’s aid should 
be partly in the form of a fixed grant to each 
institution, partly a share of the salaries of the 
principal and the permanent teachers, partly 
a grant on attendance, the scale depending on 
the subject and character of the instruction, and 
partly a subsidy (15 %) on voluntary contri¬ 
butions. In addition to the annual grants for 
maintenance, substantial grants for building 
and equipment are made from time to time. 

The scale of grants adopted by the council for the 
session 1907-1908 was the following :— 

i. A fixed grant a.ssigne<l to each polytechnic. 

ii. Three-/ourth.s of the salary of the principal 
(subject to certain conditions). 

iii. Fifty per cent, of tlie salaries of heads 
departments. 

iv. Ten per cent. o£ the .salaries of other teachers. 

V. Fiitoen per cent, on (voluntary) annual subscriptions or 

donations. 


representatives of t/ie Central Governing Body, the technical 
education board of the London Gjunty Councilj and the 
City and Guilds'of l^ndon Institute, and its duty was to consult 
as to the appropriation of funds, the organiza- 
tion of teaching, the holding of needful examina- Poin$etiUc 
tions, and the supervision of the work generally. Coumeu, 
After ten yews of work the London polytecjmic council 
was dissolved in the summer of 1904 in consequence of the 
abolition of the technical education board of the London 
County Council, when the council became responsible for all 
grades of education. A statement below shows the number 
and names of the several institutions, and the extent to which 
they have been severally aided by the Central Governing Body 
and the London County Council. 

“nie “ People’s Palace ” owes its origin in part to the popu- 
; krity of a novel by Sir Walter Besant, entitled AU Sorts and 
, Condihons of Men, in which the writer pointed out n, 

: the sore need of the inhabitants of East London Pnph’t 
I for social improvement and healthy recreation, «•/•«. 

I and set forth an imaginary picture of a “ Palace of Delight,” 

; wherein this need might be partly satisfied. Much public 
interest was awakened, large subscriptions were given, and 
the Central Governing Body aided the project; but the 
munificence of the drapers’ company in setting aside £7000 a 
year for its permanent maintenance released the London County 
Council from any obligation to make a grant. Apart from the 
social and recreative side of this popular institution, the edu¬ 
cational section, under the name of the East London Technical 
College, steadily increased in numbers and influence under the 
fostering care of the drapers’ company and has now been re¬ 
cognized as “ school ” of the university of London under 
the title of 1 he East London College ” and is being utilized 
by the London County Council in the same way as other “ schools 
of the university.” 

Grants to tlie London Polytechnics during the Session 1906-1907, 



Central Governing Body. London County Council. 


Under 

Scheme. 

Voluntary 

Grants. 

Buildings 

and 

Equipment. 

Main¬ 

tenance. 

Battersea Polytechnic . . 

Birkbeck College * . , . 

Borough Road Polytechnic 
City 01 London Collie , . 

East London College . . 

Northampton Insticute. . 

Northern Polytechnic , . 

Regent Street Polytechnic , 
South-Western Polytechnic 
Woolwich Polytechnic . 

Sir John Cass^sjnstitute . 

2,500 

1,000 

2.500 
1,000 

3.500 

3 i 35 o 

1.500 

3.500 

1.500 
nil 
nil 

1,701 

1,005 

1,563 

901 

224 

U 555 

2,183 

3,916 

2,091 

1,000 

50 

1.545 

445 

820 

515 

nil 

3.415 

2,660 

965 

1.275 

2.525 

510 

4.760 

3,450 

5,285 

3.725 

nil 

4,525 
4,145 j 

7 ,b 65 
6,265 ! 

5.495 i 

2,400 ! 

Total . ... i 

20,350 

26,189 

I 4 .b 75 

‘•7.715 


of approved 


vi. Attendance grants on evening classes varying from id. to 
6d. per student-hour (subject to certain conditions of minimum 
attendance, eligibility, &c.). 

vii. Special grants not exceeding £so for courses of lectures on 
particular subjects required or approved by the council. 

viii. Special grants towards any departments which the council 
may desire to see established or maintained. 

ix. Equipment grants and Imilding grants in accordance with 
the special requirements of the institutions. 

The above grants are independent of any contributions which 
the council may make towards secondary day schools or day 
schools of domestic economy or training colleges of domestic economy 
m the polytechnics. 

With a view to a due division of labour, and also to the co¬ 
operation of the public bodies concerned, the “ London Poly¬ 
technic Council ” was created in 1894. It was composed of 


. In the above table the grants are given to the nearest pound 
; Up to July 1907 the total expenditure of the council upon the 
; polyteclinics, apart from the day schools, training colleges, &c. 

I conducted in them, was about £525,000, almost exactly the 
j same as that of the Central Governing Body. The voluntary 
grants from the central governing body include a contribution 
towards a compassionate fund, and a pension fund ba,sed on 
endowment assurances for all permanent officers of the poly¬ 
technics in receipt of salaries of not less than £100 a year. 

'ITie grants received from the board of education amount 
to about £30,000 a year, while the fees of students and members 
produce about £45,000. Voluntary subscriptions, including 
those from city companies and other sources of income, pro¬ 
duce about £30,000 in addition, so that .out of a total expendi¬ 
ture of about £200,000 a year the council now contribute,s 30 % 
the Central Governing Body 18 %, fees szi %, the board 
of education 15 %, and city companies and other sub.scribers 

15 %• 
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The Goldsmiths' Institute at New Crtss owed its edstence 
and its annual maintenance to the generous initiative of the 
ancient city gild whose name it bore. It was therefore entirely 
independent of pecuniary subsidy from any other public twdy. 
In the year 1900 the number of class entries to this institute 
was 7574. In 1904 the goldsmiths’ company presented the 
premises, together with an annual subsidy, to the university of 
London for the purposes of a training college for teachers, so 
that from that date it ceased to be one of the London poly¬ 
technics, although, pending the provision of other premises, many 
of the technical evening classes have been continued under 
the London County Council by permission of the university 
with the approval of the company. The clothworkers’ com¬ 
pany has also contributed £i8,ooo to the Northern Polytechnic 
at Holloway. 

In all these institutions the general aims have been practically 
the same, although special features have been differentiated 
x/mautf in order to meet the local needs and the wishes of 
MtUndM. the inhabitants. In all there are laboratories and 
lecture rooms, trade classes, art studios, gymnasia, provision 
for manual training and domestic economy and applied science. 
In nearly all, at first, mechanical and manual instruction 
were the prominent objects in view, partly owing to the 
conditions under which grants were made by the science 
and art department. But of late increased attention has been 
paid year by year to literary and humancr studies, and to 
general mental cultivation, pursued pari passu with technical 
and scientific training. The aid of the London organization fur 
university extension, now a department of the university, 
has been especially serviceable in providing courses of lectures 
and classes in literary subjects at nearly all the polytechnics. 
As subsidiary to their main work, some of them have estab¬ 
lished junior continuation schools, with a view to provide 
suitable instruction for scholars who have left the public ele¬ 
mentary schools and are not yet prepared to enter the technical 
and trade classes. Although the workshops and the classes for 
artisans are used chiefly in the evenings, there is an increa.sing 
miinber of day students ; e.g. at the Northampton Polytechnic 
Institute in Clerkenwcll there is a very important day school 
of engineering conducted on the “ sandwich system,” the 
students entering engineering works for the summer months 
and returning to the polytechnic for the winter session; at the 
Battersea Polytechnic there is a very important training col¬ 
lege for teachers of domestic economy; at Regent Street there 
are day schools in engineering, architecture, photo-process and 
carriage-building; at the South-Western Polytechnic there are 
important schools of mechanical and electrical engineering and 
a training college for women teachers of physical exercises; 
at the Northern Polytechnic, as at Battersea, there is a training 
college for teachers of domestic economy, and there are 
departments of commerce and of physics and chemistry, while 
the Woolwich Polytechnic receives in the daytime, by special 
arrangement with the War Office, a large number of engineering 
apprentices employed in the arsenal. In short, the schemes of 
the several institutions are so elastic that the governing bodies 
are at liberty to open any classes or to try any educational or 
recreative experiment for which they can find a genuine local 
demand. The total number of scholars in the polytechnics 
and their branch institutions is variously estimated at from 
40,000 to 50,000, and the total number of regular scholars in the 
evening schools of the council does not exceed 100,000. These 
figures may' be usefully compared with the census returns, 
which show that within the metropolitan area there are 
704,414 persons between the ages of thirteen and twenty- 
one. It IS a noteworthy fact that, whereas in the population 
statistics fur the whole of England and Wales the number 
at each year of age is regularly diminished by death from 
eight years onwards, there is a steady increase in London, 
year by year, from fourteen up to the age of thirty. This fact 
is owing to the constant immigration of young men and women 
from the provinces to the metropolis. The census commis¬ 
sioners in their report for 1901 (p. 15) computed that more than 
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one-third of the population of London were not natives. They 
show Also that, if all England and Wales be taken together, 
the number of persons between twenty and twenty-one is less 
by ia‘8 % than the number between thirteen and fourteen; 
but that, taking London alone, the number of persons between 
twenty and twenty-one is greater by 14-4 % than the number 
between thirteen and fourteen. Hence, the proportion of the 
inhabitants who are of an age to benefit by polytechnics and 
continuation schools is in London exceptionally large. It 
would not be right for Londoners to complain that there is thus 
cast upon them the duty of providing suitable instruction for so 
many immigrants, for if the great city drains the rural districts 
of some of their best brain and muscle, she gains much from 
their mdustry and productive power. The figures, however, 
point to the necessity for taking every means possible to 
raise the standard, both physical and intellectual, of the 
London boy. The immigration into London of youths and 
young men means to a great extent the substitution of the 
provincially trained improver or artisan for the less fit London 
boy, who consequently falls into the ranks of the unskilled, 
then of the unemployed and ultimately of the unemployable. 

But it follows from the particulars thus given that neither 
the supply of suitable provision fur mental improvement and 
rational recreation for the wage-earning classes, nor the demand 
for such provision on the part of the workers themselves is 
commensurate with the moral and intellectual needs of a com¬ 
munity of nearly seven millions of people (four and a Imlf 
millions within the administrative county). The provision in 
evening schools, institutes, classes and polytechnics is still in 
some respects far inferior to that which is to be found in most 
German and Swiss towns, and needs to be greatly increased. 
In matters relating to the higher life, demand does not always 
precede supply; it is supply which is needed not only to satisfj- 
the public demand, but to create it. ‘As new and well-devised 
opportunities for mental culture are placed within reach, 
they will be more and more appreciated, new and healthier 
appetites will be stimulated, the art of employing leisure 
wisely and happily will be more systematically studied, and the 
polytechnics will become still more important centres ot 
civUizing and educating influence than they have hitherto 
been. 

In particular, the reconstituted university of London ha.s 
been placed in new and most helpful relation to the best of the 
polytechnics. By the statutes the senate of the university is 
empowered to include in the list of “ schools of the university ” 
all institutions which are duly equipped and able to furnish 
suitable in.struction of an advanced and scholarly type; and 
also to recognize all thoroughly qualified professors in their 
several faculties and subjects as “ teachers of the university,” 
although some of their classes may meet in the evening only, 
and no student is to be prevented from taking a degree as an 
internal student of the university solely because he can attend 
classes only in the evening. There is thus a way open for the 
due recognition of the polytechnics as part of the teaching 
machinery of the university, and for the admission of the best 
students as undergraduates, with all the rights of internal 
students. The great possibilities of the metropolitan univer¬ 
sity under its new conditions were at first hardly revealed or 
accurately foreseen. But there were during the session 1906-1907 
no less than eighty-six recognized “ teachers of the university ” 
on the staffs of the London polytechnics and more than 750 
students who were working for London University degrees 
in the polytechnic classes. There is no reason to fear that 
the recreative, social, manual and industrial training, to which 
at first the special attention of the founder of the Regent Street 
Polytechnic was directed, will suffer from a fuller expansion 
of the academic and literary side of “ polytechnic ” life. Rather 
it may be hoped that the due co-ordination of the practical with 
the purely intellectual purposes of these institutions will serve 
•to give to all the students, whatever their future destination 
may be, a truer and broader conception of. the value of mental 
culture for its own sake. 
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See also a paper by Mr Sidney WtiA>, The London Polyiie^nic 
Institutes, in the second volume oi special reports on educational 
subjects (1898) issued by the Education Department; the Report 
of the Central Governing Body of the London Parochial Charities’, 
the Annual Reports of Ote London County Council 1 the Pcdytechnic 
MagOMine, published item time to time at the Institute in Urgent 
Street; and various memoirs and papers contained in the Proceed¬ 
ings of the International Congress on Technical Education (1897), 
especially two—that by Mr ^^intin Hogg, detailing his own early 
experience in founding the first polytechnic, and that of Dr William 
Camett, then secretary of tlic Technical Education Board. 

(J. G. F,; W. G.) 

POLYXBMA, in Greek legend, daughter of Priam, king of 
Troy, and Hecuba. She had been betrothed to Achilles, who 
was slain by Paris in the temple of Apollo Thymbraeus, where 
the marriage was to have been celebrated (Hyginus, Fab. no). 
The shade of Achilles afterwards appeared to the returning 
Greeks in the Thracian Chersonese and demanded the sacrifice 
of Polyxena, who was put to death by Neoptolemus, son of 
Achilles, on his father's grave (Ovid, Melam. xhi. 440 sqq.). 
The tragic story is the subject of the Hecuba of Euripides, the 
Troades of Seneca and the Polyxena of Sophodes, of which only 
a few fragments remain. According to Philostratus (JHeroica, 
SO, 18), Polyxena fled to the Greeks after the murder of Achilles 
and committed suicide on his tomb. 

POLYZOA, in toology, a term (introduced by J. V. Thompson, 
1830) synonymous with Bryozoa (Ehrenbcrg, 1831) for a group 
commonly included with the Brachiopnda in the MoUuscoidea 
(Milne Edwards, 1843). The correctness of this association is 
questionable, and the Polyzoa are here treated as a primary 
division or phylum of the animal kingdom. 'J’hey may be 
defined as aquatic animals, forming colonies by budding; with 
ciliated retractile tentacles and a U-shaped alimentary canal. 
The phylum is subdivided as follows:— 

Oass I. UisTOPROCTA (Nitsche). Jxiphophore circular, in¬ 
cluding both mouth aflid anu.s. Tentacles infolded, during 
retraction, into a vestibule which can be 
closed by a sphincter. Body-wall not 
calcified, body-cavity absent. Definite 
excretory organs present. Reproductive 
organs with ducts leading to the vesti¬ 
bule. Zooids possessing a high degree 
of individuality, l.oxosoma, Pedicellina 
(fig. i), Urnatella. 

Class II. Ecropa< 5 cTA (Nitsche). 
Lophophore circular or horseshoe | 
shaped, including the mouth but not 
the anus. Tentacles retractile into an 
introvert (“ tentacle-sheath ”). Body- 
wall membranous or calcified, body- 
cavity distinct. Specific excretory 
organs absent, with the doubtful excep¬ 
tion of the Phylactolaemata. Repro¬ 
ductive organs not continuous with ducts, 
Zooids usually connected laterally with 
their neighbours. 

Order z. Cvmxolaemata (Allman).— 
(After V(m Beredoi.) Lophophore circular, with no epistomt]. 

Fro. I. —Part ol the Body-cavities of zooids not contiimous 
creeinng stolon, with with one another. Body-wall not muscular, 
zooids, of Pedicellina Sub-order i. Trepostomata (Ulrich); 
betgica. Fossil—Zooceia, long and oohereat, pris- 

a, c. Stalks of zooids matic or cylindrical, wiBi terminal orifices, 
of dilierent ages; h, their wall thin and simple in structure 
bud. proxiniaJly, thickened and complicated 

disttlly. Cavity of the zooccium subdivided 
by tranaversc diaphrfigms, most numerous in the distal portion. 
Onfices oi the zouccia often sc()arated by pores (mesoi>ores). 

Sub-order 3. Cbybtostomata (Vine); Fossil. —Zooecia usually 
short. Orifice concealed at tlic bottom of a vestibular shaft, sur¬ 
rounded by a solid or vesicular calcareous deposit. 

Sub-order 3. Cyciajstomata (Busk).—^Zooecia prismatic or 
cylindrical, with terminal, typically circular orifice, not protected 
by any special argon. The ovicells are modified zooccia, and 
contain numerous embryos which in the cases so far investigated 
arise by fission of a primary embryo developed from ah egfg. Cmia 
(fig. z), Tubulipora, Hornera, Lichenopora. 

Sub-order 4. Ctenosiomata (Busk)—Zooecia with soft uncalci¬ 



fied * walls, the external part erf the introvert being oloaed during 
retraction by a membranous collar. Zooecia either arising from 
a stolon, without lateral eonnoxiou with one another, or latmOlly 
united to form Mtects. Aleyenidium, FtustreUa, Bowetianhia 
(fig. 3), Parrvlia, VichrtHa, PaUsdutUa. 



(After Hinclca.) 

Fio. 3.—Part of a Branch of Crisis eburnea. 

J, zcoecias *, imperfectly developed ovlesU. 


Sub-order 5. Chbilostomata (Busk).—Zooccia with more or 
less calcified walls. Orifice closed by a lid-like operculum. Poly¬ 
morphism usually occurs, certain individua).s having the form of 

aviculeria or vibracula. The 



ovicells commonly found as 
globular swellings surmounting 
the orifices are not direct 
modifications of zooecia, and 
each typically contains a single 
egg or embryo. Membranipora, 
Flustra, Onychocella, Lunu- 
lites, Steganoporella, Scrupo- 
celloria, Menipea, Caberea, 
Biteilaria, Bugula, Beania, 



(After Hindia) 


(After HIncki;.! 


Fio. 3.—Part oi a branch of Fig. 4.—Zooe^of Umhwula 
Bowerhanhia pustulosa, sbovring pavoneila, showing a pair of 
the tlircad-likc stolon from which minute avicularia on either side 
arise young and mature zooccia. of the orifice of each zooecium. 
The tentacles are expanded in 
some of the latter. 


Mettthraniporella, Cribrilina, Celloria, Micropora, Seienaria, Um- 
bonula (fig. 4), Lepratia, Sehitoporella, Cellepora, Mueronella, 
Smitlia, lletepora, Catenicella, Microperella, Adeona. 

Order 2. FHVLAtTOLABMATA (Allman).— Lophophore horse-sJioe 
shaped, or in Fredericclla circular. Mouth guarded by an cpistome. 
Body-cavities of zooids continuous with one another. Body-wall 
unudeifiod and muscular. Reproduction sexual and 1 ^ means of 
" statoblaats,” peculiar internal buds protect^ by a ebitinous shell 
Fredericeila, Plumatella (fig. 5), Lophopus, Crisfatella, Pectinatella. 

Hatschek (188S) treated the Entoprocta as a division of his 
group Scolecida, characterized by the {wsseseion of a primary 
My-<«vity and of protonephridia; while he placed the Ecto- 
procta, with the Phoronida and Brachiopuda, in a distinct group, 
the Tentaculata. Against this view may be urged the essential 
similarity between the processes of budding in Entoprocta and 
Ectoprocta (cf. Seeliger, Zeitschr. wist. Zool. xlix. 168 j I., 560X 
and the resemblances in the development of the two classes. 

Of the forms above Indicated there is no pataeontological evidence 
with regard to Entoprocta. The Tiepoatomata axe in the 
main I^euzoic, although Heleropora, of which recent species exist, 
is placed by Gregory in tbis division. The Cryptostomata ore also 
P^aeozoic, and include the abundant and widely-di-stributed 
genus Fenestelta. The Cyclostomata are numerous in Palaeozoic 
rocks, but attained a specially predominant, position iu the Cretie 
eeoua strata, where th^ are represouted by a profusion of genera 
and specim; while they still survive in considerable numbers at 
the present day. The Ctenostomata are ill adapted for preserva¬ 
tion as fossils, though remains referred to this group have been 

' C^eareous spicules have been described by Lomas in Alcyoni- 
dium gelatinosum. 
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deiotibadfoomPaltBotoicitrattL 

«{ the reoent Polyeoa. The CheOoetooiett are^uiaeUy believed ^ 
have made their appearaace in the Juraaeic pmad. They are the 
domiiiant group at the present day, and 
are represented by a large number of 
■ genera and species. The Phylactolaematn 

are a sniaU group coaflned to fresh water, 
vnlufHr and possess dear indications of adaptation 

wSSSUK to that habitat. The fresh-water fauna 

also contains a representative of the 
^ Entoprocta {Urtiama), two or three 

Ctenostomes, such as Victorella and Pc^u- 
\U dialla, and one or two species of Cheilo- 

W stomata. With these exceptions, the 

I existing Polyzoa arc marine forms, occur- 

IW ring from between tide-marks to abyssal 

<. I depths in the ocean. 

I Ml The Polyzoa are colonial animals, the 

/ BhM colony (zoarium) originating in most 
ml cases from a free-swimming larva, which 

j ml attaches itself to some solid object sad 

m j becomes metamorphosed into the primary 

M I ^ individual, or " ancestrula.” In the 
[y Phylactolaemata, however, a new colony 

. ^ may originate not only from a larva, but 

\ also from a peculiar form of bud known 

y as a .statobiast, or by the fission of a 

' fuUy-dcvelopal colony. The ancestrula 

(After Allman.) inaugurates a process of budding, con- 

Fiii. 5.—Zooid of tinuod by its progeny, and thus gives 
PlumattUa, with ex- rise to the mature colony. In toxosoma 
iianded tentacles. the buds break off as soon as they become 

„ Anus- mature, and a colonial form is thus hardly 

b'r, Tenbadcs, arranged a.ssumed. In other Entoprocta tho buds 
on .a horseshoe degree of individuality, a 

shaped lopho- thr^hke stolon giving off the cylindrical 
' Stalks, each of which dilates at its end 

» F.ctocvst- * rooid. In some of the 

(iaecum ol stomach. Ctenoatomata the colony is similimly 
constituted, a branched stolon giving 


off the zooids, which are not connected with one another. In 
the majority of Ketoprocta there is no stolon, tho zooids growing 
out of one another and being usually apposed so as to form con¬ 
tinuous sheets or branches. In tho encrusting typo, which is 
found in a large proportion of the genera, the zooids are usually 
in a single layer, with their orifice.s lacing away from tlui sub¬ 
stratum; but m certain species the colony becomes multilaminur 
by the continued superposition of new zooids over the free surfaces 
of the older ones, whose orifices they naturally occlude. The 
zoarium may ri.su up into erect growths composed of a single layer 
of zooids, the orifices of which are all on one surtacc, or of two layer.s 


of zooiils placed back to back, with the orifices on botli sides of 
the fronds or plates. The rigid Cheilostomes which have this 
Eabil were formerly placed in tho genus Eschara, but tlie bilaminar 
typo is common to a number of genera, and there can bo no doubt 
tlial it is not in itself an indication of alTinity. The Ixidy-wall is 
extensively calcified in tho Cyclostomata and in most Cheilo- 
stomata, which form’ elegant network-like colonies, as in tlie 
unilaminar genus Rettpora, or may consist of wavy anastomosing 
plates, as in the bilaminar Lepralia foliacea of tlie British coasts, 
specimens of which may have a diameter of many inches. In 
other Cheilostomes the amount of calcification may bo much loss. 


the supporting skeleton being largely composed of the organic 
m.aterial chitin. In Flusira and other forms belonging to this 
type, the zoarium is accordingly flexible, and either bilaminar 
or unilaminar. In many calc.-ircous forms, both Cheilostomes and 
Cyclostomes, the zoarium is rendered flexible by the inte^osition 
of chitinous joints at intervals. This liabit is characteristic of the 
genera Critia, Cellaria, Cattnicella and others, while it occurs in 
certain .species of other genera. The form of the colony may thus 
be a good generic character, or, on the contrary, a single genus or 
even species may assume a variety of different forms. While 
nearly all Polyzoa are pormanontly fixed to one spot, the colonies 
of CritMtUa and Lephapus among the Phylactolaemata can crawl 
slowly from place to place. 

Anatomy,—Tha zooids of which the cpIonieM of Ectoprocta are 
composed consist of two parts: the body-wall suid the visceral 
mass (figs. 6 , 9). These were at one time believed to represent 
two individuals of different kinds, together constituting a zooid. 
The visceral maas was accordingly tanned the " poly^dc ” and 
the body-wall which contains it the “ csoecium." This view 
depended principally on the fact that the life of the polypide and 
of the zooRcium arc not cooxtensive, It is one of the most re¬ 
markable facts in the natural history of the Polyzoa that a single 
zooecinm may be tenanted several polypides, which succosdvSiy 
degenerate. The periodical histolysis may be partly due to the 
absence of specific excretory organa and to the accumulation of 
pigmented excretory subsHnnces in the wall of the alimentivry 
canal. On the degeneration of the polypide, its nutritive material 
is apparently absorbed for the benefit of the zooid, while the pig- 


amted snbstancea assume a spberoi 4 al iom> which either rmp ew e 
as an inert " brown body " in the body-cavity or ti oiaebarged to 
t^ exterior by the alimentary canal of the new polypide. This 
is fosmed as a two^layered " pwypidD-bud," whieb usu^ dowelops 
from iiiQ inner side of the aooacim wall, and soon occupies the place 
of the previous polypide. The inner layer of the polypide-bud 
gives rise to the structures usually regarded as ectodermic and 
endodermie, the outer layer to the mesodermic organs. 

The polypide consists of a " lophopboto " bearing a series of 
ciliated tentaoles by which Diatoms and other microscopic bodies 
are coUeoted as fo^, of a U-sihaped alimentary c(^1, and of a 
central nervous system. While the mouth is invariably encircled 
^ the Imses of too tentacles, the anus lies wHhin the series in the 
Entoprocta and outside it in the Ectoprocta. The lopbophore is 
a simple circle in all Polyzoa except in the Phylactolaemata, where 
it typically has toe form of a hone shoe outlined by the bases of 
the tentacles. In FnitrUtUa belonging to this order it is, however, 
circular, but toe systematic position of the genus is sufficiently 
indicated by its possession of an " epistomc," a lip-like structure 
guarding the anu side of toe mouth in all Phylactolaemata and 
absent throughout the Gymnolaemata. The cavities of toe hollow . 
tentaclto open into a circular canal which surrounds the ocsopliagus 
at the base of tho lophophore. This is continuous with the general 
body-cavity in toe Phylactolaemata, while in tlie Gymnolaemata 
it develops in tho bud as a part of tlie body-cavity, from which 
it becomes completely separated. In the Entoprocta the tentacles 
are withdrawn by being infolded into the ” vestibule,” a dipressiou 
of tho oral surface which can be closed by a sphincter muscle. In 
the Ectoprocta they are retractile into an introvert, toe " tentaclo- 
shoato " (fig. 9). the external opening of which is toe " orifice " of 
the zooecium. In the Cyclostomata, further distinguished by the 
cylindrical or prismatic form of their highly calcified zooecia, the 
orifice is typically circular, without any definite elosing organ. 
In tho Cheilbstomata it is dosed by a chitinous (rarely calcareous) 

“ operculum " (fig. 9, C), while in toe Ctenoatomata it is guarded 
by a delicate membrane similar to a piece of paper roUecf into a 
longitudinally creased cylinder. During retraction this " collar ” 
lies concealed in the beginning of the introvert It becomes visible 
when the polypide begins to 
protrude its tentades, making 
Its appearance through the 
orifice as a delicate hyaline 
frill through which the ten¬ 
tacles are pushed. 

In toe Phylactolaemata the 
outermost layer of the body- 
wiUl is a flexible, uncolcified 
cuticle or " cctocyst," be¬ 
neath which follow in suc¬ 
cession the ectoderm, the 
muscular layers and the 
cocloraic ipithelium. In a 
few Gymnolaemata the ec- 
tocyst is merely chitinous, 
although in most coses the 
four vertical walls and too 
basal wall of the zooecium 
are calcareous. The frcsi 
(frontal) wall may remain 
membranous and uncolcified, 
as in Mtmbranipara (figs, 
a A, 9 A), but in many 
Cheilostomes the frontm 
surface is protected by a cal¬ 
careous snield, which grows 
from near the free edges of 
the vertical walls and com¬ 
monly increases in thicknest 
as the zooecium grows older 
by too activity of tlie " epU 
theca," a layer of living 
tissue outside it. The body- 
wall is greatly simplified in 
the Gymnolaemata, in cor¬ 
relation with the functional (After Allmsa) 
importance of the skeletal Fio. 6.—Zooid of Paluiictlla 
part of ^ wall. Even the arliculata (= ehrenhrgi), 
ectoderm can rarely be regog- o, Anus, 

nized as an obvious epithe- er. Expanded tentacles. 

Hum except in regions where i, Ectocyst, 

budding is taking place, while m, r', ParietovagiaaJ muscles 

muscular layers arc always mr, Retractor muscle. 

absent and « coelomio cpi- 0, Ovary, 

thelium can seldom be ob- oe, Oesophagus. 

served. The body-cavity is, v, Caecum of stomach, 

however, traversed by mus- /, testis. 

des, and by strands oi meso- z, Funiculi. 

dermic " funicular tissue,” 

usiu^y iiraguiar, b«t sometimes constituting definito lunlcuU (fig. 
6, a, X'). Tills tissue is continuous from zooecium to zooecium 
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(After Prarni.) 

Fio. 7.—Section o( a "Germinating 
Stat oblast of Cristatella muceiio, 
ann^ Cliitinous annulus, containing air- 
cavities wliicli enable the stato- 
blast to float. 

ect, Thickened part of the ectoderm, 
which win give rise to the inner 
layer of the jiolypide- bud. 
mes. Mesoderm, forming the outer layer 
of the bud. 

sp, Anchoring spines of the stafohlast. 
y, The yolk-like niesodermic mass. 


through perforated '* rosette^lates " in the dividing walls. In the 
Phylactolaomata a single definite funiculus passes from the body- 
wall to tlie ape* of the stomach. This latter organ is pigmented 
in all Polyaoa, and is produced, in the Ectoprocta, beyond the 
point where the intestine leaves it into a conspicuous caecum 
(fig. 6, ti). The nervous system is represented by a ganglion 
situated between the mouth and the anus. The ovary (0) and 
the testis (!) of Ectoprocta are developed on the body-wall, on the 
stomach, or on the funiculus. Both kinds of reproductive organs 
may occur in a single zooeeium, and the reproductive elements pass 
when ripe into the body-cavity. Their mode of escape is unknown 
in most cases. In .some Gymnolaemata, polypidcs which develop 
an ovary possess a flask-shaped " intertentacular organ," situated 
between two of the tentacles, and affording a direct passage into the 
introvert for the eggs or oven the spermatozoa developed in the .same 
zooeeium. In other caae.s the reproductive cells perhaps pass out by 
the atro]ihy of the polypide, whereby the body-cavity may become 
continuous with the exterior. The statoblasts of the Phylactolaomata 
originate on the funiculus, and are said to be derived partly from an 
ectodermic core possessed by this organ and partly from its external 
mesoderm (Braem), the former giving rise to the chitinons envelope 
and to a nucleated layer (fig. 7, ect ), which later invaginates to form 
the inner vesicle of the polypidc-bud. The mosoderraic portion 
becomes charged with a yolk-like material (y), and, on the germina¬ 
tion of the statoblast, gives rise to the outer layer (mes) of the bud 
Tile production of a polypide by the statoblast thus differs in no 
essential respect from the formation of a polypide in an ordinary 
zooeeium. The statoblasts require a period of rest before germina¬ 
tion, and Braem has shown that their property of floating at the 
surface may be beneficial to them by exposing them to the action 

of frost, which in some 
cases improves the ger¬ 
minating power. The 
occurrence of Phylac- 
tolacmata in the tropics 
would show, however, 
without further evidence, 
that frost is not a factor 
essential for germination. 

The withdrawal of the 
extended polypide is 
effected by the contrac¬ 
tion of the refractor 
mu.scles (fig. 6, «tr), and 
must result in an in¬ 
crease in the volume of 
the contents of the body- 
cavity. The alternate 
increase and diminution 
of volume is easily under¬ 
stood in forms with flex¬ 
ible zooecia. Thus in the 
Phylictolaemata the con¬ 
traction of the muscular 
body-wall exerts a pressure on the fluid of the body-cavity and is 
the cause of the protrusion of the polypide. In the Gymno¬ 
laemata protrusion is effected by the contraction of the parietal 
muscles, which pass freely across the body-cavity from one part 
of the body-wall to another. In the branching Ctenostomes the 
entire body-wall is flexible, so that the contraction of a parietal 
mu.scle acts equally on the two points with which it is connected. 
In encrusting Ctenostomes and in the Memhranipara-Uke Cheilo- 
stomes (figs. S A, 9 A) the free surface or frontal wall is the only 

one in which any comsider- 
ablc amount of movement 
can take place. The parie¬ 
tal muscles (p.m.), which 
pass from the vertical walls 
to the frontal wall, ^hns 
act by depressing the latter 
and so exerting a pressure 
on the fluid of the body- 
cavity. In Cheilostomata 
with a rigid frontal wall 
JuUien showed that pro¬ 
trusion and retraction were 
rendered possible by the 
existence of a " compensa¬ 
tion-sac,” in communication with the external water. 

In its must fully developed condition (fig. g, C) the compensation- 
sac (c.z.) Is a largo cavity which lies beneath the calcified frontal 
wall and opens to the exterior at the proximal border of the oper- 
eulum (fig. 10). It is joined to the rigid body-wall by numerous 
muscle-fibres, the contraction of which must exert a pressure on 
the fluid of the body-cavity, thereby protruding the polypide. 
The exchange of fluid in the sac may well nave a respiratory si^fi- 
cance, in addition to Its object of facilitating the movements of 
the tentacles. 

The evolution of the arrangements lor protruding the polypide 
seems to have proceeded along several distinct lines : (i.) In certain 




Fio. 8.—Diagrammatic Transverse 
Sections. 

A, of Membranipora ; B, of an 
immature zooeeium of Cribrilina ; 
p.m., Parietal muscles. 


species of Mimbrimipota the " frontal membrane," or membranous 
free-wall, is proteftM by a series of calcareous mines, which star! 
from Its periphery and arch inwards. In Cribrilimi similar ipmes 
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Fig. g.—Diagrammatic Longitudinal Sections of Cheilostomatous 
Zooecia. 

A. Membranipora (after Nitsche) ; B. Cribrilina ; C, Some 
of the l.cpralioid forms, b.c., Dody-cavity. cr., Cryptocyst. c.s., 
Compcnsation-sac. f.m., Frontal membrane, o.. Orifice, through 
which the tentacles are protrude-d. 0^., Operculum, p.m., Parietal 
muscles. c.s., Tentacle-sheath. 

are developoil in the young zooeeium, but they soon unite with one 
another laterally, leaving rows of pores along the sutural lines 
(fig. 10). The operculum retains its 
continuity with the frontal membrane 
(fig. 9. B) into which the parietal muscles 
are still inserted. As indications that 
the conditions described in Membranipora 
and Cribrilina are of special significance 
may be noted the fact that the ancestmla 
of many genera which have well-developed 
compen.satioii-.sacs in the rest of their 
zooecia is a Membranipora-like individual 
with a series of marginal calcareous spines, 
and the further fact that a considerable 
proportion of the Cretaceous Chcilq- 
sfomes belong either to the Membrani- 
(loridae nr to the Cribrilinidae. (ii.) In 
Scrupocellaria, Menipea and Caherea a 
single, greatly dilated marginal spine, the 
" scutum ” or " fornix," may protect the 
frontal membrane. (iii.) In Umbo^la entrance to the 

the frontal membrane and parietal compensation - sac on 
muscles of the young zooeeium are like proximal side of the 
those of Membranipora, but they become operculum (oh), 
covered by the growth, from the proximal 

and lateral sides, of a calcareous lamina covered externally 
by a soft membrane. The arrangement is perhaps derivable 
from a Cribrilina-Uke condition in which the outer layer of the 
spines luis become membranous while the spines themselves are 
laterally united from the first, (iv.) In the Microporidae and 
Steganoporellidae the body-cavity becomes partially subdivided 
by a calcareous lamina (" cryptocyst," Jullien) which grows from 
the proximal and lateral sides in a plane parallel to the frontal 
membrane and not far Iielow it. The parietal muscles arc usually 
reduced to a single pair, which may pass through foramina 
(“ opesiules ") in the cryptocyst to reach their insertion. There is 
no compensation-sac in these families, (v.) Many of the Lcpralioid 
forme offer special difficulties, but the calcareous layer of the frontal 
surface is probably a cryptocyst (as in fig. 9, C), the compensation- 
sac being developed round its distal border. The " epitheca 
noticed above is in this case the persistent frontal membrane, 
(vi.) In Microporella the opening of the compensation-sac has 
become separated from the operculum by calcareous matter, and 
is known as the " median pore." Jullien believed that this pore 
opens into the tentacle-sheath, but it appears probable that it really 
comnunicates with the compensation-Bac and not with the tent^Ie- 
sheath. The mechanism of protrusion in the Cyclostomata Js a 
subject which requires further examination. 

The most singular of the external appendages found in the 
Polyzoa are the avicularia and vibracula of the Cheilostomata. 
The avicularium is so called from its resemblance, in its most 
highly differentiated condition, to the head of a bird. In Sngate, 
for instance, a calcareous avicularium of this type is attached by 
a narrow neck to each zooeeium. The avicularium can move as 
a whole by means of special muscles, and its chitinous lower jaw 
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or " xasndible " can be opened and closed. It ia regarded as a 
modified zooecium, the polypide of which ha» become vestigial, 
although it is commonly i^esented by a sense-organ, bearing 
tactile hairs, situated on what may be termed the palate. The 
operculum of the normal zooecium has become the numdible, 
w^e the occlusor muscles have become enormous. In the vibra- 
culum the part rroresenting the zooecium is rdatively smaller, 
and the mandible has become the " seta," an elongated chitinous 
lash which projects far beyond the zooeciu portion of the structure. 
In Cabtrea, the vibracula are known to move synchronously, but 
co-ordination of this kind is otherwise unknown in the Polyzoa. 
The avicularia and vibracula give valuable aid to the systematic 
study of the Chcilostomata, In its least difierentiated form the 
avicularlum occupies the place of an ordinarj' zooecium (" vicarious 
avicularium"), from which it ia distinguished by the greater 
development of the operculum and its muscles, while the polypide 
is normal^ not functional. Avicularia of this type occur in the 
common Flus&a foliacea, in various species of Membranifota, and 
in particular in the Onychoccllidae, a remarkable family common 
in the Cretaceous period and still existing. In the majority of 
Cheilostomcs, the avicularia arc, so to speak, forced out of the 
ordinary scries of zooecia, with which they are rigidly connected. 
There are comparatively few cases in which, as in 5 «g«io, they arc 
mounted on a movable joint. Although at first sight tho arrange¬ 
ment of the avicularia in Cheilostomcs appears to follow no general 
law some method is probably to be made out on closer study. 
They occur in particular in relation with the orifice of the zooecium, 
and with that of the compensation-sac. This delicate structure 
is frequently guarded by an avicularium at its entrance, while 
avicularia are also commonly found on either side of the operculum 
or in other positions close to that structure. It can hardly bo doubted 
that the function of these avicularia is the protection of the ten- 
mdes and compensation-sac. The suggestion that they are concerned 
in feeding does not rest on any definite evidence, and is probably 
erroneous. But avicularia or vibracula may also occur in other 

t daces—on the backs of unilaminar erect forms, along the sutural 
ines of the zooecia and on their frontal surface. These are probably 
important in checking overgrowth by encrusting organisms, and 
m particular by preventing larvae from fixing on the zoarium. 
Vibracula are of less fretjuent occurrence than avicularia, with which 
they may coexist as in Scrupocellaria, where they occur on the 
backs of the unilaminar branches. In the so-called Seleuariidac, 
probably an unnatural association of genera which have assumed 
a free discoidal form of zoarium, they may reach a very high degree 
of development, but Busk's suggestion that in this group they 
" may be subservient to locomotion " needs verification. 

Developnmni and Affinities. —It is generally admitted that tlie 
larva of the Entoprocta (fig. ii) has the structure of a Trocho- 

a ihore. This appears to indicate 
lat the Polyzoa are remotely 
allied to other phyla in which 
this type of larva prevails, and 
in particular to the Molhisca and 
Chaetopoda, as well as to the 
Rotifera, which are regarded as 
persistent Trochosplieros. The 
praeoral jxirtion (lower in fig. 11) 
constitutes the greater part of 
the larva and contains most of 
the viscera. It is terminated by 
a well-developed structure (/g) 
corresponding with the apical 
sense-organ of ordinary Trocho- 
spheres, and an excretory organ 
i,nph) of the type familiar in 
these larvae occurs on tho ventral 
side of the stomach. The central 
nervous system (z) ia highly 
developed, and in Loxosoma bears 
a pair of eyes. Tltc larva swims 
by a ring of cilia, which corre¬ 
sponds with the praeoral circlet 
of a Trochosphere. The oral 
surface, on which are situated 
the mouth (m) and anus (a), is 
relatively small. The apical sense- 
organ ia used for temixJiary attach¬ 
ment to the matornm vestibule in 
which development takes place, 
but permanent fixation is effected 
by the oral surface. This is followed by the atrophy of many of tho 
larval organs, including the brain, the sense-organ and the ciliated 
ring. The alimentary canal persists and revolves in ^e median 
plane through an angle of i8o', accompanied by part of tho larval 
vestibule, the space formed by the retraction of the oral surface. 
The vestibule breaks throtmh to the exterior, and the tentacles, 
which have been developed within it, are brought into relation 
with the external water. 

In the common and widely distributed Cheilostome, Membrani- 
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! para pihsa, the pelagic larva ia known as CyphoruaUet, and it has 
I a structure not unlike that of the larval PedtaUlina, The principal 
differences are the complication of the ciliated band, the absence of 
the excretory organ, the great lateral compression of the body, 
the possession of a [wr of sheila ^tecting the sides, the presence 
of an organ known as the " pyriform organ," and me occurrence 
of a sucker in a position correspondii^ with the depression seen 
between (m) and (o) in fig. ii. Fixation takes place by means of 
this sucker, which is everted for tho purpose, part of its epithelium 
becoming the basal ectoderm of the ances^la. The pyriform 
organ has probably assisted the larva to find an appropriate place 
for fixation (cf, Kupelwieser, i8); but, like the alimentary canal 
and most of the other larval organs, it undergoes a process of histo¬ 
lysis, and the lirva becomes the ancestrula, containing the primary 
brown body derived from the purely larval organs. The polypide is 
formed, as in an ordinary zooecium after the loss of its polypide, 
from a polypide-bud. 

The Cyphonaules typo has been shown by Prouho (*4) to occur 
in two or three widely different species of Cheilostoniata and Cteno- 
stomata in which the eggs are laid and develop in the external 
water. In most Ectoprocta, however, the development takes place 
internally or in an oviceU, and a considerable quantity of yolk is 
present. The alimentary canal, which may bo represented by a 
vestigial structure, ia accordingly not functional, and the larva 
does not become pelagic. A pyriform organ is present in most 
Gymnolaemata as well as the sucker by which fixation is effected. 
As in the case of Cypkonavtes, the larval organs degenerate and 
the larva becomes the ancestrula from which a polypide is develojicd 
as a bud. In the Cyclostomata the primary embryo undergoes 
repeated fi.s.sion witiiout developing definite organs, and each of 
tho numerous pieces so formed becomes a free larva, which possesses 
no alimentary canal. Finally, in the Phylactolacmata, the larva 
becomes an ancestrula before it is hatched, and one or several 
polypides may be present when fixation is effected. 

The development of the Ectoprocta is intelligible on the hypo¬ 
thesis that the Entoprocta form the starting-point of the scrie.s. 
On the view that the Pliylactolaemata are nearly related to Phoronis 
(see Phoronidea), it is exteemely difficult to draw any conclusions 
with regard to the significance of the facts of development. If the 
Phylactolacmata were evolved from the type of structure repre¬ 
sented by Phoronis or the Ptcrobranchia ^.v .), the Gymnolaemata 
should be a further modification of this type, and the comparative 
study of the embryology of the two orders would appear to be 
meaningles.s. It seems more natural to draw the conclusion that 
the resemblances of the Phylactolacmata to Phoronis are devoid 
of phylogenetic significance. 

Bibuography.—F or general accounts of the structure and 
development of tho Polyzoa the reader's attention is specially 
directed to 12, I4, 6, 2j, 1,2,17, 26,18, 23, 3, in the list given below; 
for an historical account to i; for a full bibliography of the group, 
to 22; for fresh-water forms, to 1-3, 7-10, 17; for an indispensable 
synonymic list of recent marine forms, to 15; for Entoprocta, to 
10, II, 24; for the classification of Gymnolaemata, to 21, 14, 4, 
13, 20: for Palaeontology, to 27, 22. 

References to important works on the species of marine Polyzoa 
by Busk, Ilincks, Jullien, Levinsen, MacGillivray, Nordgaard, 
Norman, Waters and others are given in the Memoir (22) by Nickles 
and Basslcr. (i) Allman, “ Monogr. Fresh-water Polyzoa," Pay 
Soc. (1856). (2) Bracin, " Bry. d. sicssen Wassers," Dibl. Zool. 

(1^0), Bd. ii. Heft 6. (3) Braem, " Entwickel. v. Plumatetla," 

ibid. (1807), Bd. X. Heft 23. (4) Busk, " Report on the Polyzoa," 

“ Challenger " Pep. pt. xxx. (1884), 30 (1886). (5) Caldwell, " Phoro¬ 
nis" Proc. Poy. Soc. (1883), xxxiv. 371. (6) Calvct, " Bry. Ecto- 

g roctes Marius," Trav. Inst, Montpellier (new series), M6m. 

(1900). (7) Cori, " Nephridien d. Cristatella," Zeitschr, miss. Zool. 
(t^ 3 )i Iv. f>26. (8) Davenport, " Cristatella," Bull, Mus. Harvard 

(1890-1891), XX. lot. (9) Davenport, “Paludicella," ibid. (1891-1892), 
xxii. I. (10) Davenport, “ Vrnatella" ibid. (1893), xxiv, i. lii) 
Elders, " PediccUineen," Ahh. Ges. Ootiineen (1890), xxxvi. (12) 
Harmer, " Polyzoa," Camhr. Nat. Hist. (1896), ii. 463; art. " Poly- 
zoa," lincy. Brit. (10th ed., 1902), xxxi. 82O. (13) Harmer, 

" Mor^jli. Cheilostoniata," Ouarf. Journ, Mic. Set. (1903), xlvi. 
263. (14) Hincks, “ Hist. Brit. Mar. Pol." (1880). (13) Jelly, 

“ Syn. Cat. Recent Mar. Bry." (1889). (16) JuUicn and Calvet, 

" Bryozoaires." Pis camp. sci. prince de Monaco (tyo3),xxiii. (17) 
Kraepelin, ' Deutsch, Siisswasser-Bry.," Abh, Ver. Hamburg 
(1887), X.; (1892). xil. (18) Kupelwieser, " Cyphonaules," Zoologica 
(1906), Bid. xix. Heft 47. (19) Lankester, art. ” Polyzoa," 

Ency. Brit. (9th od., 1883), xix. 429. (20) Levinsen, " Bryozoa," 

Vid. Medd. Naturh. Portn. (Copenhagon, 1902). (21) MacGillivray, 

" Cat. Mar. Pol. Victoria," P, Poy. Soc. Victoria (1887L xxiii. 187, 
(22) Nickles and Bossier, " Synopsis Amer. Foss, aty.," BuU. 
U.S, Geol. Surety (1900), No. 173. (23) Pace, " Dev. Flustrella," 

Quart. Toum. Mic. Soc. (190G), 30, pt. 3, 433. (24) Prouho, " Loxo- 
somes, Arch. Zool. Exp. (2) (1891), ix. 91. (25) Prouho, " Bryo- 

zaaires," ibid. (2) (rSp*), *■ 337. (26) Soeliger, " Larvan und 

Verwandtschaft," Zeitsehr, wiss. Zool. (1906), Ixxxiv, 1. (27) 

Ulrich, "Fossil Polyzoa," w Zittels lext-booh of Palaeontology, 
Eng. ed. (190P), 1 . 257. (S. F. H.) 



(After HalKhek.) 

Fig. 11. —Larva of Pedicellina. 
d, Anus. 

tg, Apical sense-organ. 
hg. Intestine. 

l, Ventral wall of stomach. 

m. Mouth. 

nph, Excietory organ. 

X, Brain. 



46 POMADE-^PC^EORANATE 


or PoMAtuH, a seized omtment, ttsed foraiorty 
for 8(iit6iung and beautifying- the skin, as a lip^ve, &e.,. but 
D0W princit^y appHed- to the hair. It was made ongutaily 
intn tte juice of apples (Lat. pontmt), whence the name. 

MVAKOEB (from Ft. pormte d'ambre, i.e. apple of amberi 
A ball nude of. j^umss, such as ambergris (udience the namej, 
music, civet, &c., and formerly worn or ctu'ried in a case, aoo 
l^wn by the same name, as a protection against infection in 
times of jMStflence or merely as a useful article to modify bad 
smells. Tlie gbbular cases which contained the “ pomanders ” 
were hung from a neck chain or attached to the girdle, and were 
usually perforated and made of gold or silver. Sometimes they 
contained several partitions, in each of which was placed a 
difierent perfume. There are an early Spanish pomander set 
with emeralds, and a fine i6ths«ntury one dredged from the 
Thames, in the Uritish Museum, 

FOMBAL, SEBASTIAO JOSE DE CARVALHO E HELLO, 
Marquess of (1699-1782), Portuguese statesman, was bom 
at Soure near Pomba, on the 13th of May 1699. He was the 
son of Manoel de Carvalho e Athayde, a country gentleman 
(Jidalgo) and of his wife D. Theresa Luiza de MendonQa e Mello, 
He studied law at Coimbra University, served for a short time 
as a private, in the army, and afterwards lived the life of a man 
about town in Lisbon, sharing in the diversions of the “Mohocks” 
who then infested the streets. In 1733 he abducted and married 
D. Theresa de Noronha, a widow belonging to one of the most 
distinguished families in Portugal. He then retired to Soure, 
where, on the recommendation of Cardinal de Motta, King John 
V. commissioned him to write a series of biographical studies. 
In 1739 he was sent as Portuguese ambassador to London, where 
he remained until 1745. He was then transferred to Vienna. 
His first wife having died on the 7th of January 1739, he married, 
on the i8th of Decespber 1745, Leonora Erne.stine Daun, 
daughter of General Count Daun. In 1749 he was recalled to 
take up the post of .secretary of state for foreign affairs and war. 
The appointment was ratified on the 3rd of August 1750, by King 
Joseph, who had succeeded John V. in that year. Carvalho’s 
career from 1750 to 1777 is part of the history of Portugal. 
Though he came into power only in his 51st year, without 
previous administrative experience, he was able to reorganize 
Portuguese education, finance, the army and the navy. He also 
built up new industries, promoted the development of Brazil 
and Macao, and expelled the Jesuits. His complete ascendancy 
over the mind of King Joseph dates from the time of the great 
Lisbon earthquake (Nov. 1, 1755). Though the famous words 
“ Bury the dead and feed the living ” were probably not spoken 
by him, they summarize his action at this time of calamity. 
In June 1759 his suppression of the so-rallcd “ Tavora plot” 
gained for him the title of count of Oeyras; and in September 
1770 he was made marquess of Pombal. His severe adminis¬ 
tration had made mimy enemies, and his life had been attempted 
in 1769. Soon after the death of King Joseph, in 1777, Pombal 
was dismissed from office; and he was only saved from impeach¬ 
ment by the death of his bitterest opponent, the queen-mother, 
Mariana Victoria, in January' 1781. On the i6th of August a 
royal decree forbade him to reside within twenty leagues of the 
court. He died at Pombal on the 8th of May 1782. 

See, in addition to the works dealing with the period i7.so-r777 
and quoted under Portogal; Histnry, .S.J.C.M. (Pombal), Ae/afSo 
abrtviada, Ac. (Paris, 17.58): Memoirs of iht Court of Portugal, &c. 
(London, 17O.-.); Aneedotss du miuistirt de Pombal (Warsaw, 1781); 
Administration du marquis de Pombal (5 vols., Amsterdam, 1787); 
Cartas ... do marques de Pombal (3 vols., Lisbon, 1820-1824): 
J, Smith, Count of Camota, Memoirs of the Marquess of Pombal, 
&c, (London, 1843): F. L. Gomes, Le Manuis de Pombal, &c. 
(Paris, 1869): B. Duhr (S.J.), Pombal, &c. (Freibarg im Breisgau, 
1891); C. J. do Mencees, Os Jesvitas e o marques de Pombal (Oporto, 
1893). See also articles in the Rtoue dcs dmx mondes for Sr^tember 
1870 ! the Revue bleue lor Soplembcr 1889, and the Revue kistorique 
for S^tember 1893 and j anuary 1 896. 

POMMRANATS. The pomegranate {Punica Gfanatum) is 
of exceptional interest by reason of its structure, its history, and 
its utinfy. It forms a tree of small stature, or a bush, with 
opposite or alternate, shining, lance-shaped leaves, from the 


axfis of soiM Qf^ which proceed, the brifliaht scarlet ftrners. 
These are raised on a short stalk, and consist of a thick flashy 
cylmdrical or beU-shf^fed cafyx-tube, with five to seven Short 
lobes at the top, From the throat of the ctdyx- proceed five to 



Fio. I. —Pomegranate, Punica Granatum, flowering branch, half 
natural size. 

1, Flower cut lengthwise; the 3, Same cut across, showing 

petals have been removed. seeds. 

2, Fruit, about one-third natural 4, Seed, natural size. 

size. 

.seven roundish, crumpled, scarlet o.' crimson petals, and below 
them very numerous slender stamens. The pistil consists of two 
rows of carpels placed one above another, both rows embedded 
in. and partially inseparate from, the inner surface of the calyx- 
tube. The styles are confluent into one slender column The 
fruit, which usually attains the size of a large orange, consists 



(After Etchlcr, from StntsSur£er'& I,thrbuch der Ralanik, by pennish-iun of Uustav 
Fischer.) 

Flo. 2. —Punica Granatum. 

A, Floral diagram. B, Ltiugitudinal section of the ovary, 
of a hard leathery rind, enclosing a quantity of pulp derived 
from the coats of the numerous seeds. This pulp, filled as it is 
with refreshing acid juice, constitutes the chief value of ths t''ce. 
The more highly cultivated forms contain more of it tlian the 
wild or half-wild varietie.s. The great structural peculiarity 
consists in the presence of the two rows of carpels one above 
another (a state of things which occurs exceptionally' in apples 
and oranges), and in the fact that, while in the lower series the 
seeds arc attached to the inner border or lower an^le of the cavity, 
they occupy the outer side in the upper series, as if during growth 
the upper whorl had become completely bent over. 

By Bentham and Hooker the Punica is included as an anoma¬ 
lous genus in the order Lythraceae; others consider it more 
nearly allied to the myrtles; while its peculiarities are so great as, 
in the opinion of many botanists, to justify its inclusion in a 





B^amte enkr, Buaioaoeae^. Kot oaV 9 tto fniit vatooklt ^ 
hi^.countriw for the afike of its pulp,-but'the^iiul.aAd the bin 
and the outer part of' the rooi ^eantamine the aJlealoid pdh^ 
iitritu) are valnafade as astring^. The bark of the root is 
likewiM valued as an aathektintic in. cases of tape-wontt. 

The tree is wild in Afghanistan, north-westeru India, and the 
districts sdhth and south-west of the Caspian, but it has been; so 
lone cultivated that it is difficult to say whether it is really 
native in Palestine and the Mediterranean region. It has been 
cited as wild in northern Africa, but this appears to be a mistake. 
Professor Bayley Balfour met with a wild species, heretofore un¬ 
known, in the island of Socotra,, the flowers of whkh have only 
a single row of carpels, which suggests the inference that it may 
have been the source of the cultivated varieties. But, on the other 
hand, in Afghanistan, where Aitchison met with the tree truly 
wild, a double row of carpels was present as usual. The antiquity 
of the tree as a cultivated plant is evidenced by the Sanskrit 
name Dddimba, and by the references to the fruit in the Old 
Te.stamen't, and in the Odyssey, where it is spoken of ns cultivated 
in the gardens of the kings of Phaeacia and Phrygia. The fruit 
is frequently represented on ancient Assyrian and Egyptian 
sculptures, and had a religious significance in connexion with 
several Oriental cults, especially the Phrygian cult of Cybele 
(Arnob. v. 5 seq.; see also Baudissin, Studien, ii. 207 seq.). It 
was well known to the Greeks and Romans, who were acquainted 
with its medicinal properties and its use as a tanning material. 
The name given by the Romans, malum punicum, indicates that 
they received it from Carthage, as indeed is exprc.ssly stated 
by Pliny; and this circumstance has given rise to the notion that 
the tree was indigenous in northern Africa. On a review of the 
whole evidence, botanical, literary and linguistic, Alphonse de 
Candolle {Oriy^in of Cultivated Plants) pronounces against its 
African origin, and decides in favour of its source in Persia and 
tlie neighbouring countries. According to Saporta, the pomegra¬ 
nate existed in a fossil state in beds of the Pliocene epoch near 
Mcximieux in Burgundy. The pomegranate is sometimes met 
with in cultivation against a wall in England, but it is too tender 
to witlvstand a .severe winter. The double-flowered varieties 
are specially desirable for the beauty and long duration of their 
flowers. 

POMERANIA (German, Pommcrn), a territory of Germany 
and a maritime province of Prussia, bounded on the N. by the 
Baltic, on lire W. by Mecklenburg, on the S. by Brandenburg, 
and on the E. by West Prussia. Its area is 11,630 sq. m., and 
the population in 1905 was 1,684,125, showing a density of 145 
inhabitants to the square-milc. The province is officially divided 
into the three districts of Strolsund, Stettin and Koslin, but more 
historical interest attaches to the names of Vorpommem and 
Hintcrpommern, or Hither and Farther Pomerania, the former 
being applied to the territory to the west, and the latter to that 
to the east of the Oder. Pomerania is one of the flattest parts 
of Germany, although east of the Oder it is traversed by a range 
of low hill.s, and there are also a few isolated eminences to the 
west. Off the west coast, which is very irregular, lie the islands of 
Riigen, Usedom and Wallin; the coast of Farther Pomerania is 
smooth in outline and is bordered with dunes, or sandbanks. 
Besides the Oder and its affluents, the chief of which are the 
Pecne, the (jeker and the Ihna, there are several smaller rivers 
flowing into the Baltic; a few of tliese are navigable for ships, 
but the greater number only carry rafts. Many of them end in 
small lakes, which are separated from the sea by narrow strips 
of land, through which the water escapes by one or more outlets. 
The interior of the province is also thickly sprinkled with lakes, 
the combined area of which is equal to ^out one-twentieth of 
the entire surface. 

The soil of Pomerania is for the most part thin and sandy, 
but patches of good land are found here and there. About 55 % 
of the whole is under tillage, while 16 % consists of meadow and 
pasture and 21 % is covered by forests. The principal crops are 
potatoes, rye and oats, but wheat and barley are grown m the 
more fertile districts; tobacco, flax, hops and beetroot are also 
cultivated.' Agriculture is still carri^ on in a somewhat 
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ptknknm fwdiion,> and m a nil« tho Ht'Mtods is; oi an infdriw 
quality, though the breed of horses, of a htavy'build asdasttly 
used in agriculture, is held in high esteem, jiigefloeks of sheep 
are kept, both for their fleshand their wool, ana there are in the 
province huge numbers of horned cattle and of pigs. Geese 
artd goose feathers form hrerative articles of eshmrt,'. f^ihg 
to the long line of coast and the numerous lakes, Msiag forms an 
important industry, and targe quantities of herrings, eels end 
lampreys are sent from Pomerania to other parts of Germany; 
Witii the exception of the almost inei^austrole layers of peat, 
the mineral weuth of the province Is insignificant. Ita industrial 
activity is not great, but there are manufaetpres of machinery, 
chwn^ls, paper, tobacco and sugar; these are made chiefly 
in or near the large towns, while linen-weaving is practised as a 
domestic industry. Ship-building i.'$ carried on at Stettin and at 
several pJac&s along the coast. The commerce of Poineraaia 
is in a flourishing condition, its principal ports being Stettin, 
Stralsund and Swinemunde. Education is provided for by a 
university at Greifswald and by numerous schools. The province 
sends 14 members to the GermanReichstag,and s6 to the Prussian 
house of representatives. The heir to the Prussian crown bears 
ths title of governor of Pomerania. 

History .—In prehistoric times the southern coast of the Baltic 
seents to have been occupied by Celts, who afterwards made way 
for tribes of Teutonic stock. These in their turn migrated to 
other settlements and were replaced, about the end of the sth 
century of our era, by Slavonic tribes, the Wilziand the Pomerani. 
The name of Pomore, or Poimnern, meaning “ on the sea,” was 
given to the district by the latter of the tribes about the time of 
Charlemagne, and it has often changed its political and geo¬ 
graphical significance. Originally it seems to have denoted the 
coast district between the Oder and the Vistula, a territory 
which was at first more or less dependent on Poland, but which, 
towards the end of the 12th century, ^as ruled by two native 
princes, who took the title of duke about 1170 and admitted the 
authority of the German king in 1181. Afterwards Pomerania 
extended much farther to the we.st, while being correspondingly 
curtailed on the east, and a distinction was made between 
Slavinia, or modern Pomerania, and Pomcrellen. The latter, 
correspondmg substantially to the present province of West 
Prussia, remained subject to Poland until 1309, when it was 
divided between Brandenburg and the Teutonic Order. 
Christianity was introduced in the 12th century, a bishopric 
being founded in, the Island of Wollin, and its advance went 
rapidly hand in hand with the germanizing of the district. 

Thc'histor)' of Pomerania, as distinct from that of Pomerellen, 
con.sists mainly of an almost endless succession of divisions oi 
territory among the different lines of the ducal house, and of 
numerous expansions and contractions of territory through 
constant ho-stilities with the elector o£ Brandenburg, who 
claimed to be the immediate feudal superior of Pomerania, 
and with other neighbouring rulers. The names of Vorpom¬ 
mem and Hinterpommern were at first synonymous with 
Pomerania proper, or Slavinia and Pomereflen, bnt towards 
the close of the 14th century they were transferred to the two 
duchies into which the former was divided. In 1625 the 
whole of Pomerania became united under the sway of Duke 
Bogislaus XIV., and on his death without ksue, in 1637, Branden¬ 
burg daimed the duchy by virtue of a compact made in 1571. 
In the meantime, however, Pomerania had been devastated 
by the Thirty Years’ War and occupied by the Swedes, who had 
ticen pos.session of its towns and fortresses. At the Peace of 
Westphalia they claimed the duchy, in opposition to the elector 
of Brandenburg, and the result was that latter was obliged to 
content himseH with eastern Pomerania (Hinterpommern), and 
to see the western part (Vorpommem) awarded to Sweden, In 
1720, by the peace of Stockholm, Swedish Pomerania was cur¬ 
tailed by extensive conce.ssions to Prussia, but the district to the 
west of the Peene remained in the possession of Sweden until the 
general European settlement of 1815. Then Sweden assigned 
her German possessions to Denmark in exchange for Norway, 
whereupon Prussia, partly by purchase and partly by the cession 
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of th^ibeh^ of Lauenburg, finally neceeded in uniting tibe whole 
of iPoniOraaia under her rule. 

. ^dr the Wetoty. «ee J. Bt^hagen, PomtnmU, edited by O. 
Helnegaann (Stettin, 1900); von Bohlen, DU Sfwtrbung Pomttuntt 
di» HohtntotUr^ (BerUn, 1865); H. Betghaua, iMtdbuok in 
H«r»)gUim$ Pommsrn (BerUa, 1865-1876); the Caotx PomeraHiat 
aplomaticMs, edited by K. F. W. Has*elbach and J. G. L. Koao- 
garten (Graifswidd, i86j); the Pomnurschts Ufkundenbuck, edited 
by R. Klcfflirtn and otherB (Stettin, 1868-1896); W. von Sommer- 
f«d, GnMtkU iif Germanisitrune its HtTMOetums Pommem 
*896); F. W. Barthold, GesekickU voti Silgin und PomtHem 
(Hamburg 1839-1845); K. Mass, Pomnursekt Gesckicku (Stettin, 
1899); M. Wehrmann, GesckickU von Pommem (Gotha, 1904-1906)- 
and Uecker, Pommern in Wort und Bild {Stettin, 1904). See also 
the publications of the Geselleckaft far pommerseke GesckickU und 
AUerInmskunde. 

POMEROY, a village and the county-scat of Meigs county, 
Ohio, U.S.A., on the Ohio River, about 85 m. S.S.E. of Columbus. 
Pop. (1890), 4726; (1900), 4639, of whom 453 were foreign-bom 
and 280 were negroes. Pomeroy is served by the Hocking 
Valley and (across the river) Baltimore & Ohio railways, by 
inter-urban electric railway, and by passenger and freight boats 
to the leading river ports. It occupies a strip of ground between 
the river and a range of steep hills. Bituminous coal and salt 
abound in the district, and there are deposits of building stone, 
fireclay and glass sand. The first settlement here was established 
in 1816, coal-mining was begun three years later, and in 1827 a 
town was laid out and named Nyesville. There was little pro¬ 
gress, however, until 1833, when .Samuel W. Pomeroy (in whose 
honour the present name was adopted) formed a company, 
which began mining coal on a large scale. Pomeroy was incor¬ 
porated as a village and was made the county-seat in 1841. In 
1850 the first of several salt wells, from 1000 to 1200 ft. in 
depth, was operated. 

POHFRET, JOHN (16^7-1702), English poet, son of Thomas 
Pomfret, vicar of Luton, was bom in 1667. He was educated 
at Bedford grammar school and at Queens’ College, Cambridge. 
He became rector of Maulden, Bedfordshire, in 1695, and of 
Millbrook in the same county in 1702. Dr Johnson says that 
the bishop of London refused to sanction preferment for him 
because in his Choice he declared that he would have no wife, 
although he expressed a wish for the occasional company of a 
modest and sprightly young lady. The poet was married in real 
life all the same, and—while waiting to clear up the misunder¬ 
standing with the bishop—he died in November 1702. The 
Choice or Wish : A Poem iorillen by a Person of Quality (1700) 
expresses the epicurean desires of a cultivated man of Pomfret’s 
time. It is smoothly written in the heroic couplet, and was widely 
popular. His Miscellany Poems were published in 1702. 

POMMEL (through 0 . Fr. pomel, from a diminutive pomellus of 
Lat. pomum, fruit, apple), any rounded object resembling an 
apple, e.g. the rounded termination of a saddle-bow; in archi¬ 
tecture, any round knob, us a boss, finial, Ac.; more particularly 
the rounded end to the hilt of a sword, dagger or other hand 
weapon, used to prevent the hand from slipping, and as a balance 
to the blade. “ Pommel ” is also a term used of a piece of 
grooved wood used in graining leather. This word may be 
the same in origin, or more probably from Fr. paumelle, froln 
paume, the hand, palm. 

POMMER, or Bombart) (Fr. hautbois-, Ital. bombardo, bombar- 
ilone), the alto, tenor and basses of the shawm or Schalmey 
family, and the forerunners respectively of the cor-anglais, 
bassoon or fagotto, and double bassoon or contrafagotto. The 
main difference to the casual observer between the medieval 
instruments and those of our orchestra which were evolved from 
them would be one of size. In the Pommers no attempt had 
been made to bend the tube, and its length, equal to that of an 
open or^n pipe of the same pitch, was outstretched in all its 
unwieldmess in an oblique position in front of the performer. 
The great contrabass Pommer was 9 ft. long without the 
crook and reed, which, how'ever, were bent downwards. It had 
five open fingerholes and five keys working inside a perforated 
ciise; m order to bring the holes within reach of the finger, they 
were cut obliquely through the tube. The compass extended 


from F below 8ft, C tofe orF in theboM stave, two octavesin aH. 
The other members of the family were tiie bass Pommer, from 
8 ft. C to middle C, corresponding to the modem bassoon or 
fagotto; the tenor or basset Pommer, a fifth higher in pitch; the 
alto jmramer or nkeio , a fourth or a fifth above the tenor; and 
the high alto, or Klein Alt Pommer, an octave higher than the 
tenor, con-e.sponding approximately to the cor-anglais! 

For the history of the Pommer family see Obos and Bassoon. 

(K. S.) 

POMONA, an old Italian goddess of fruit and gardens. Ovid 
(Afe/. xiv. 623) tells the story of her court.ship by the silvan 
deities and how Vertumnus, god of the turning year, wooed 
and won her. Corre.sponding to Pomona there seems to have 
been a male Italian deity, called Pomunus, who was perhaps 
identical with Vertumnus. Although chiefly worshipped in the 
country, Pomona had a special priest at Rome, the flamen Pomo- 
nalis, and a sacred grove near Ostia, called the Pomonal. She 
was represented as a beautiful maiden, with fruits in her bosom 
and a pruning-knife in her hand. 

POMONA, a city of Los Angeles county, in southern Cili- 
fomia, U.S.A., about 33 m. E. of the city of Los Angeles. Pop. 
(*890), 3634; (1900), 5526, of whom 567 were foreign-bom. It is 
served by the Southern Pacific, the Pedro, Los Angeles & 
Salt Lake, ^d the Atchison, Topeka & Santa F6 railways, 
and by an inter-urban electric line. The city is about 850 fl. 
above sea-level, and has a Carnegie library and several park.s, 
including Ganesha Paik (45 acres), which commands a fine view. 
At Claremont, about 3 m. north, is Pomona College (1888, co¬ 
educational), which in J908 had 34 instructors and 488 students. 
Pomona is in the midst of a prosperous fruit region, devoted 
especially to the growing of oranges. Orchards of oranges, 
lemons, apricots, peaches and prunes surround the city for miles, 
and some olives are grown; alfalfa and sugar-beets are raised in 
large quantities in the immediate neighbourhood. Pomona was 
settled by a colony of fruit-growers in 1875, and was chartered 
as a city in 1888. 

POMONA, or Mainland, the central and largest i.sland of 
the Orkneys, Scotland. Pop. (1901), 16,235. It is 25 m. long 
from N.W. to S.E. and 15 m. broad from E. to W.; area, 190 
sq. m.; but where the coast is cut into, on the N. by Kirkwall 
Bay and on the S. by Scapa Flow, the land is less than 2 m. across. 
Consequently, the portion of the island to the west of the waist 
of Pomona is sometimes described as the West Island, and the 
portion to the cast as the East Island. The west coast is 
almost unbroken, the bays of Birsay and Skaill being the only 
bays of any importance. The cast and south shores, on the 
other hand, are extensively carved out. Thus on the cast 
side arc found Eynhallow .Sound, Wood Wick, the bays of 
Isbister, Firth, Kirkwall and Ingancss and Dee Sound, and on 
the south Holm Sound, Scapa Bay, Swanbister Bay and Bay 
of Ireland. The highest points of the watershed from Costa 
Head to the Scapa shore are Milldoe (734 ft.) to the north-east 
of Isbister and Wideford Hill (740 ft.) to the west of Kirkwall. 
There arc also a few eminences towards the south-west. Ward 
Hill (880 ft.) in the parish of Orphir being the highest peak in 
the island. There are numerous lakes, some of considerable 
size and most of them abounding with trout. Loch Harray is 
4| m. long by from J m. to about 2 m. wide, and Loch Stenness 
3j m. long by from J to 2j[- m. wide. Lochs Swannay, Board- 
house and Hundland are situated in the extreme north, while 
Loch Kirbistcr lies near the south coast and Loch Tankemess 
adjoins Deer Sound. Off the east mast lie the islands of Rousay, 
Egilshay, Viera, Eynhallow, Gairsay and Shajoinshay, and off 
the south Copinshay and Lamb Holm, llie hilly country is 
mostly moorland, and peat-mosses are met with in some of the 
low-lying land, but many of the valleys contain fertile soil, and 
there are productive tracts on the eastern and northern seaboard. 
Kirkwall, the capital of the Orkneys, and Stromness are the only 
towns. 

In Harray, the only parish in the Orkneys not trenched at 
some-point by the see, Norse customs have survived longer than 
elsewhere in the group save in North Ronaldshay. In Deemess 
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the moet eestertrparufaiB PenKm»,weh»M MoCowsiu^ 
f filton prisoners at..the. tutths of Bofhwefi .Brig. Thej! isete 
carried to Barbedoes, to jwld a» tiavee (or the piantatione, 
when the ship foundered ia Deer.Soundt and all. were drowned. 
In Sandside Bay, in the same parish, the fleet of Malcolm 
Canmore was defeated by that of Jarl Thor^.; and at 
Summersdede, towards the northern base of the hills of Qmhir, 
Sir Tames Sinclair, governor of Kirkwall, vanquished Lord 
Sinclair and 500 Caithness men in 1509. 

The antiquities of Pomona are of great interest. The examples 
of Pietish remains include brocks or round towers, chambered 
mounds, or buildings of stone covered in with wth, and weems, 
or underground dwellings afterwards roofed in. At Saverock, 
on the west wing of Kirkwall Bay, a good specimen of an earth- 
house will be found, and at Quantemess, i m. to the west of it, a 
chambered mound, containing seven rooms with beehive roofs. 
Farther west and 5 m. by road north-east of Stromness, and 
within a mile of the stone circles of Stenness, stands the great 
barrow or chambered mound of Maeshowe. The tumulus has 
the form of a blunted cone, is 36 ft. high, 300 ft. in circum¬ 
ference and 92 ft. in diameter, and at a distance of 90 ft. from 
its base is encircled by a moat 40 ft. wide and from 4 ft. to 8 ft. 
deep. The ground-plan shows that it was entered from the west 
by a passage, 54 ft. long, from 2 ft. to 3 ft. wide and from 2| ft. 
to 4^ ft. high, which led to a central apartment about 15 ft. 
square, the walls of which ended in a beehive roof, the spring 
of which began at a height of 13 ft. from the floor. This room 
and the passage are built of undressed blocks and slabs of sand¬ 
stone. About the middle of each side of the chamber, at a 
height of 3 ft. from the floor, there is an entrance to a small 
cell, 3 ft. high, 4i ft. wide and from 5J ft. to 7 ft. long. Mr 
James Farrer explored the mound in 1861, and discovered on the 
walls and certain stones rude drawings of crosses, a winged 
dragon, and a serpent curled round a pole, besides a variety of 
Runic inscriptions. One of these inscriptions stated that the 
tumulus had been rifled by Norse pilgrims (possibly crusaders) 
on their way to Jerusalem under Jarl Rognvald in the 12th 
century. There can be little cloubt but that it was a 
sepulchral chamber. Joseph Anderson ascribes it to the Stone 
Age (that is, to the Piets), and James Fergusson to Norsemen of 
the loth century. 

The must interesting of all those links with a remote past arc 
the stone circles forming the Ring of Brogar and the Ring of 
Stenness, often inaccurately described as the Stones of Stenness. 
The Ring of Brogar is situated to the north-west and the Ring of 
Stenness to the south-cas( of-thc Bridge of Brogar, as the narrow 
causeway of stone slabs is called which separates Loch Harray 
from Loch Stenness. The district hes some 4J m. north-east 
of Stromness. The Ring of Brogar, once known us the Temple 
of the Sun, stands on a raised circular platform of turf, 340 ft. 
in diameter, surrounded by a moat about 6 ft. deep, which in 
turn is invested by a grassy rampart. The ring originally 
comprised 60 stones, set up at intervals of 17 ft. Only 13 are 
now erect. Ten, still entire, lie prostrate, while the stumps of 
13 others can yet be recognized. The height of the stones 
varies from 9 ft. to 14 ft. The Ring of Stennes.s—the Temple 
of the Moon of local tradition—is of similar construction to the 
larger circle, except that its round platform is only 104 ft. in 
diameter. The stones are believed to have numbered 12, 
varying in height from 15 ft. to 17 ft.^ but only two remain up¬ 
right. In the middle of the ring may be seen the relic of wtmt 
was probably, the sacrificial altar. The Stone of Odin, the 
great monolith, pierced by a hole at a height of 5 ft. from the 
ground, which figures so prominently in Lott’s Pirate, stood 
150 yds. to the north of the Ring of Stenness. The stones of 
both rings are of the native Old Red Sandstone. 

POMPADOUR, JEARME AETOIHETTE POISSON LE NOR- 
MANT IPiTIOLES, Maxquise de (1721-1764), mistress of 
Louis XV., was born in Paris on the 29th of December 1721, and 
baptized as the legitimate daughter of Franfois Poisson, an 
officer in the household of the duke of Orleans, and his wife, 
Madeleine .de la Motte, in the church of St Eustache; but she 
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.luypectedi aa well «a her atawarda taarquja sof 

Karigny, to'be the child of« very we«lti^;&ut&(lier.And famtvr 
genew of the revenuesy Le Nonauit Taatwhmiu He at 
any rate took upon hinuelf the d»rge of hear education! and, as 
from the bMuty and wit ahe showed from a^ldhood she teemed 
to be bont for tome nnoommon destiny, he decitfed her “tm 
moroeau de roi,” and specially educated her to be a king’s 
migtress. This idea ms confirmed in'her childish mind h^ ^ 
prophecy of an old woman, whom in after days she pensioned 
for the correctness of her prediction. In 1741 she was married 
to a n^hew of her protector and guardian, Le Normant d’Etioleg, 
who was passionately in love with her, and she soon became a 
queen of fashion. Yet the world of the financiers at Paris was 
tor apart from the court world, where she mshed to reign; 
she could get no introduction at court, and could only try to 
catch the king’s eye when he went out hunting. But Louis XV. 
was then under the influence of Mme de Mailly, who carefully 
prevented any further intimacy with “ la petite Etioles,” and 
It was not until after her death that the king met the fair queen 
of the financial world of Paris at a ball given by the city to the 
dauphin in 1744, and he was immediately subjugated. She at 
once gave up her husband, and in 1745 was established at 
Versailles as “ maltresse en titre.’.’ Louis XV. bought her the 
estate of Pompadour, from which she took her title of marquise 
(raised in 1752 to that of duchess). She was hardly established 
firmly in power before .she showed that ambition rather than 
love had guided her, and began to mix in politics. Knowing 
that the French people of that time were ruled by the literary 
kings of the time, she paid court to them, and tried to play 
the part of a Maecenas. Voltaire was her poet in chief, and the 
founder of the physiocrats, Quesnay was her physician. In the 
arts she was even more successful; she was herself no mean etcher 
and engraver, and she encouraged and protected Vanloo, Boucher, 
Vien, Greuze, and the engraver Jacquea Guay. Yet this policy 
did nut prevent her from being lampooned, and the famous 
poissardes against her, contributed to the ruin of many wits 
suspected of being among the authors, and notably of the comte 
de Maurepas. Tlie command of the political situation passed 
entirely into her hands; she it was who brought Belle-Isle into 
office with his vigorous policy; she corresponded regularly with 
the generals of the armies in the field, as her letters to the comte 
de Clermont prove; and she introduced the Abbd de Bemis into 
the ministry in order to effect a very great alteration of F'rench 
politics in 1756. The continuous policy of France since the days 
of Richelieu had been to weaken the hou.se of Austria by alliances 
in Germany; but Mme de Pompadour changed this hereditary 
policy because Frederick the Great wrote scandalous verses on 
her; and because Maria Theresa wrote her a friendly’ letter she 
entered into an alliance with Austria. This alliance brought on 
the Seven Years’ War, with all its disasters, the battle of Rosbach 
and the loss of Canada; but Mme de Pompadour persisted 
in her policy, and, when Bemis failed her, brought Choiseul 
into office and supported him in all his great plans, the 
Pacte de Famillc, the suppression of the Jesuits, and the 
Peace of Versailles. But it was to internal politics that 
this remarkable woman paid mo.st attention; no one obtained 
office except through her; in imitation of Mme dc Maintenon, 
she prepared all business for the king’s eye with the 
ministers, and contrived that they should meet in her room; 
and she daily examined the letters sent through the post 
office ivith Janellc, the director of the post office. By this 
continuous labour she made herself indispensable to Louis. 
Yet, when after a year or two she had lost the heart 
of her lover, she had a difficult task before her; to maintain 
her influence she had not only to save the king as much trouble 
as possible, but to find him fresh pleasures. When he first 
began to weary of her she remembered her talent for acting 
and her private theatricals at Etioles, and established the 
“theatre des petits cabinets,”in which she acted with the greatest 
lords about the court for the king’s pleasure in tragedies and 
comedies, operas and ballets. By this mean? and the “ concerts 
spirituels ” she kept in favour for a time; but at last she found a 



]» dtiMiidittiM, iMl IxMv 
wapt uvtf her kindness to Ms <inuri«ui miitreMfcs. ‘ Onty one*) 
tkduM ^e ktng’wu woundM by Dhiniens in 1:757^ did she neetoe' 
fr serious 'shdekj and'iMnciiurify left rite court; but «i his 
recovery she retunsed -more powerful then ever, She even 
ingratiated' herself ■ with' the queen, after the example of 
Mate de MainteiKsn, and was made a ladydn-wedting; but the 
end was soon to borne. ' “Ma vie est un cranbat,” she said, 
and so it was, with bosiness and pleasnre she gradually grew 
weaker and weaker, and when told that death was at tu«nd she 
dressed henetf in full court costume, a:nd met it bravely on the 
15th of April 1764, at the age of fort^two. 

See Capedjjue, JVtufaMe ta mmquiit dt Pampadw^r (iBjBl: 
E. sad J. d« Goaeourt, Lts Uatin^tts if Louis XV. (1B60), voL ii.; 
and Campacdon, Maiome it Pompaiow et la tour it Louis XV. 
au m/itu iu Ha-tuitiims siicJt (1867). Far more valuable are 
Mslassls s two volumes of correspondence, Correspanianco de Madame 
de Pou^adour avec tort pire M. Poisson, el son frirt M. do Vandiires, 
Ac. (1078), and Bonhomme, Madame 4 e Pompad^w, gSndral d*armde 
(l88o), containing her letters to the oomte do Clermont. For her 
artistic and theatrical tastes see particularly J. F. Leturcq, Notice 
sur Jacques Guay, gravtur sur pierres fines du roi Lams XV.: 
Documents iniiHs emanant do Guay et notes sur Its oeuvres do gravuro 
on taiilo iouoo ot en pierros iuro do la marquise do Pompadour {i87'3); 
and Adolphe J uUicn, Histoire du thiitre de Madamo de Pompadour, 
dit Thidtre des Peiits Cabinets (1874). See also P. de Nolhac, La 
Marquise do Pompadour (1903). 

POpEII,‘ an ancient town of Campania, Italy, situated near 
the river Sarnus, nearly 2 m. from the shore of the Bay of 
Naples, almost at the foot of Mt Vesuvius. Of its history before 
79 B.c. comparatively little is recorded; but it appears that it 


with*omsfdsrribfe’pMuliitioBe^^ «vd»mbnly'<a*stMidM 
of'rii hiMoly duringIhii period, ^ Aib.sqatuimilttoricpiUoe 
in the anafihiriieutn' bwtween-thd dtisemi and vriiMtfs frdm tto 
ttrighb0Unng>eo]My>of IifacBtiti.! Mkny wen tBMetl<md wounded 
on both sidn. The Poa^iuis wen punished for ^s'Vrokitt 
outbreak by the prohibitien of alt ^eatrical exhibitions for 
ten yean ^Tacitus, Am. xiv, 17); A chsracteriaWc, riieugh 
rude, psdnting found on the walls of one of the houses gives 'a 
representation of this event. 

Four years afterwards (a.d. 63) an earthquake, which affected 
all the neighbouring towns, vented its force e^cially upon 
Pon^ii, a large part at which, inchidij^ most of the public 
buildings, was either destroyed or so seriously damaged as to 
require to be rebuilt (Tac, Arm. xv. 22} Seneca, Q.N. vi. i). 
From the existing remains it is clear that the inhaWtants were 
strUactively engag^ in repairing and restoring the ruined edifices 
j when the whole city was overwhelmed by the greet eruption 
I of A.r. 79. Vesuvius (q.v.), the volcanic forces of which had 
j been slumbering for unknown ages, suddenly burst into violent 
eruption, which, while it carried devastation all around the 
beautiful gulf, buried the two cities of Herculaneum and Pompeii 
under dense beds of cinders and ashes. It is .singufer that, while 
we possess a detailed de.srription of this famous eruption in two 
letters of tiie younger Pliny vi. i6, 20), he docs not even 

notice the destruction of Pompeii or Herculaneum, though hi.s 
uncle perished in the immediate neighbourhood of the former 
city. But their fate is noticed by Dio Cassin.s, and its circum¬ 
stances may be gathered with certainty from the condition in 


had a population of a very mixed character, and passed succes- I been found. Thwe were such as to conduce to 
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sively into the hands of several different peoples, each of which 
contributed an element to its composition. Its foundation was 
a.scribed by Greek tradition to Heracles, in common with the 
neighbouring city of Hetpulaneum, but it is certain that it was 
not a Greek colony, in the proper sense of the term, a.s wc know 
to have been the case with the more important cities of Cumae 
and Neapolis. Strabo (v. 4, 8), in whose time it was a populous 
and flourishing place, tells us that it was first occupied by the 
Oscans * (to whom we must attribute the Doric temple in the 


conquest 

Campania by the last-mentioned people is an undoubted historical 
fact, and there can be no doubt that Pompeii shared the fate of 
the neighbouring cities on this occasion, and afterwards passed 
in common with them under the yoke of Rome. But its name 
is only once mentioned during the wars of the Romans with 
the Samnites and Campanians in this region of Italy, and then 
only incidentally (Liv. ix. 38), when a Roman fleet landed near 
Pompeii in 309 B.c. and made an unsuccessful marauding 
expedition up the river valley as far as Nuceria,” At a later 
period, however, it took a prominent part in the outbreak of the 
nations of central Italy, known as the Social War (91-89 B.c.), 
when it withstood a long .siege by Sulla, and was one of the last 
cities of Campania that were reduced by the Roman arms. The 
inhabitants were admitted to the Roman franchise, but a military 
txilony was settled in their territory in 80 B.c. by Sulk .{Colonia 
Cornelia Veneria Pompeianorum), and the whole population 
was rapidly romanized. The municipal administration here, 
as elsewhere, was in the hands of two duoviri iure dicundo and 
two aedilcs, the supreme body being the city council (decurioms). 
Before the close of the republic it became a resort of the Roman 
nobles, many of whom acquired villas in the neighbourhood. 
Among them was Cicero, whose letters abound with allusions 
to his Pompeian villa. The same fashion continued under the 
empire, and there can be no doubt that, during the first century 
of the Christian era, Pompeii bad become a flourishing place 

' The etymology a{ the Dome i.s uncertaia; the ancients derived 
it from pompa or riuna (Gr. eend), in allusion to the journey of 
Heracles with the oxen of Gcryon, but raodom authorities refer 
it to the Ctean pompa (five). 

* For the Oscan inscriptions found in Pompeii see below osd fin. . 

' Pompeii wan attacked as a member of the Nuccrine League. 
See Conway, Itaitc Dialects, p. 31; j. Beloch Campanien, and ed., 
P- 239 - 


Its preservation and interest as a relic of antiquity. Pompefi was 
merely covered with a bed of lighter substances, cinders, smalt 
stones and ashes, which fell in a dry state, while at Herculaneum 
the same substances, being drenched with water, hardened into 
n sort of tufa, which in places is 65 ft. deep. The whole of this 
superincumbent mas.s, attaining to an average thickness of from 
18 to 20 ft., was the product of one eruprtion, though the materials 
may be divided generally into two distinct strata, the one 
consisting principally of cinders and small volcanic stones 


Foro Triangolare), afterwards by the Tyrrhenians (I'.e. Etruscans) | Italian fopj/tt), and the other and uppermost layer of 

and Pelasgians, and lastly, by the Samnites. The conquest of , ® white ash, often consolidated by the action of water from 


above so as to take the moulds of objects contained in it (such 
as dead bodies, woodwork, &c.), like clay or plaster of Paris. 
It was found impossible to rebuild the town, and its territory 
was joined to that of Nola. But the survivors returned to the 
spot, and by digging down and tunnelling were able to remove 
all the objects of value, e'ven the marble facing .slabs of the large 
buildings. 

In the middle ages, however, the very site was forgotten. 
Two inscriptions were found in making an underground aqueduct 
across the site in 1594-1600, but it was not until 1748 that a more 
careful inspection of this channel revealed the fact that beneath 
the vineyards and mulberry grounds which covered the site 
there ky entombed ruins far more accessible, if not more inter¬ 
esting, than those of Herculaneum. It was not till 1763 that 
systematic excavations were begun; and, though they were 
carried on during the rest of the 181I1 century, it was only in 
the beginning of the 19th that they assumed a regular character; 
the work, which had received a vigorous stimulus during the 
period of the French government (1806-t8i4), was prosecuted, 
though in a less methodical manner, under the rule of the Bour¬ 
bon kings (1815-1861). Since i86i it has been carried on under 
the Italian government in a more scientific manner, on a system 
devised by G. Fiorelli (d. 1896), according to which the town is 
for convenience divided into nine regions—though this rests 
on a misconception, for there is really no street between the 
Capua and the Nocera gates—and the results have been of Ihe 
highest interest, though the rate of progress has bem very 
slow. 

The town was situated on rising ground less than a mile from 
the foot of Vesuvius. This eminence is itself due to an outiflow 
of kva from that mountain, during Some previous eruption in 
prehistoric times, for we know from Strabo that Vesuvius had 
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due in part Vo modem aheratftm of Its chanild, as irett as So tte 
effects of the ^t eruptfeift. The prosperity of fompeii vnu 
due partly to its Commerce, as the port of tfes neighbouring 
towns, partly to the fertility of its territory, which produced 
strong wine, olive oil (a comparativdy small quantity), and 
vegetables; hih sauces were made here. Millstones and pumice 
were also exported, but for the former the more gritty lava of 
Rocca Monfina was later on preferred. 

The area occupied by the ancient city was of an irregular 
oval form, and about j m. in circumference. It was sur¬ 
rounded by a wall, which is still preserved for more than 
two-thirds of its extent, but no traces of this are found on the 
side towards the sea, and there is no doubt that on this side 
it had been already demolished in ancient times, so as to give 
room for the free extension of houses and other buildings in 
tliat direction.’ These walls are strengthened at intervals by 
numerous towers, occupying the full width of the wall, which 
occur in some parts at a distance of only about loo yds., but in 
general much less frequently. They are, however, of a different 
style of construction from the walls, and appear to have been 
added at a later period, probably that of the Social War. Similar 
evidences of the addition of subsequent defences are to be traced 
also in the case of the gates, of which no less than eight are found 
in the existing circuit of the walls. Some of these present a 
very elaborate system of defence, but it is evident from the 
decayed condition of others, as well as of parts of the walls and 
towers, that they had ceased to be maintained for the purposes 
of fortification long before the destruction of the city. The 
names by which the gates and streets are known are entirely of 
modern origin. 

The general plan of the town is very regular, the streets being 
generally straight, and crossing one another at right angles 
or nearly so. But exceptions are found on the west in the street 
leading from the Porta Ercolancse (gate of Herculaneum) to 
the forum, which, though it must have been one of the principal 
thoroughfares in the city, was crooked and irregular, as well as 
very narrow, in some parts not exceeding 12 to 14 ft. in width, 
including the raised footpaths on each side, which occupy a 
considerable part of the space, so that the carriage-way could 
only have admitted of She passage of one vehicle at a time. 
The explanation is that it follows the line of the demolished 
city wall. Another exception is to be found in the .Strada 
Stabiana (Stabian Street) or Cardo, which, owing to the existence 
of a natural depression which affects also the line of the street 
just cast of it, is not parallel to the other north and south streets. 
The other main streets are in some cases broader, hut rarely 
exceed 20 ft. in width, and the broadest yet found is about 32, 
while the back streets running parallel to the main lines are only 
about 14 ft. (It is to be remembered, however, that the standard 
width of a Roman highroad in the neighbourhood of Rome itself 
is about 14 ft.) They are uniformly paved with large poly¬ 
gonal blocks of hard basaltic lava, fitted very closely together, 
though now in many cases marked with deep ruts from the passage 
of vehicles in ancient times. They are also in all cases bordered 
by raised footways on both sides, paved in a similar manner; 
and for the convenience of foot-pas.sengers, which was evidently 
a more important consideration than the obstacle which the 
arrangement presented to the passage of vehicles, which indeed 
were probably only allowed for goods traffic, these are connected 
from place to place by stepping-stones raised above the level of 
the carriage-way. In other respects they must have resembled 
those of Oriental citie.s—the living apartments all opening 
towards the interior, and showing only blank walls towards 

' It consisted of two parcel stone walls with buttresses, about 
15 ft. apart and 78 in. thick, the intervening space being filled 
with earth; and there being an embankment on the inner side. 
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and the Strada Stabiana (or Cardo), both of whidi woe among 
the rnost frequented thoroughfanw. The streets wwe sdso 
diversified by fountains, un^l water-towers and reservoirs 
(of which an especially interesting example was found in iqoe 
close to the Porte del Vesuvio) and street shrines. The sourt* 
of the water-supply is unknown. 

The first-mentioned of the two principal streets was crossed, a 
little before it reached the forum, by the street which led directly 
to the gate of Nola (Strada delle Terme, della Fortuna, and di 
Nola). Parallel to this last to the south is a street which runs 
from the Porte Marina through the forum, and then, with a 
slight turn, to the Sarno gate, thus traversing the whole area of 
the city from east to west (Via Marina, Strada dell’ Abbondanza, 
.Strada dei Diadumeni). These two east and west streets are 
the two decumani. 

The population of Pompeii at the time of its destruction 
cannot be fixed with certainty, but it may very likely have ex¬ 
ceeded 20,000. It was of a mixed character; both Oscan and 
Greek inscriptions are still found up to the last, and, though 
tliere is no trace whatever of Christianity, evidences of the 
presence of Jews are not lacking—such are a wall-painting, 
probably representing the Judgment of Solomon, and a scratched 
inscription on a wall, “ Sodoma, Gomora.” It has been estimated, 
from the number of skeletons discovered, that about 2000 
persons peri-shed in the city itself in the eruption of a.d. 79. 

Aimo.st the whole portion of the cityffvhich lies to the west of 
the Strada Stabiana, towards the forum and the .sea, has been 
more or less completely excavated. It is over one-half of the 
whole extent, and that the most important portion, inasmuch as 
it includes the forum, with the temples and public buildings 
adjacent to it, the thermae, theatres, amphitheatre, &c. The 
greater part of that on the other side of the Strada Stabiana 
remains still unexplored, with the exception of the amphi¬ 
theatre, and a small space in its immediate neighbourhood. 

The forum at Pompeii was, as at Rome itself and in all 
other Italian cities, the focus and centre of all the life and 
movement of the city. Hence it was surrounded on all sides 
by public buildings or edifices of a commanding character. 
It was not, however, of large size, as compared to the open 
spaces in modern towns, being only 467 ft. in length by 126 in 
breadth (excluding the colonnades). Nor was it accessible to 
my description of wheeled carriages, and the nature of its 
pavement, composed of broad flags of travertine, shows that it 
was only intended for foot-passengers. It was adorned with 
numerous statues, some of the imperial family, others of dis¬ 
tinguished citizens. .Some of the inscribed pedestals of the latter 
have bMn found. It was surrounded on three sides by a series 
of porticoes supported on columns; and these porticoes were 
originally surmounted by a gallery or upper storey, traces of the 
staircases leading to which still remain, thou^ the gallery 
itself has altogether disappeared. It is, however, certain 
from the existing remains that both this portico and the adjacent 
buildings had .suffered severely from the earthquake of 63, and 
that they were undergoing a process of restoration, involving 
material changes in the original arrangements, which was 
still incomplete at the time of their final destruction. The 
north end of the forum, where alone the portico is wanting, is 
occupied in great part by the imposing temple of Jupiter, Juno 
and Minerva being also worshipped here. It was raised on a 
podium 10 ft. high, and had a portico with six Corinthian 
columns in front. This magnifioenl edifice had. however, been 
evidently overthrown by the earthquake of 63, and is in its 
present condition a mere ruin, the rebuilding of which had not 
been begun at the time of the eruption, so that the cult of 
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the tbre« CapkoUne divwities was then carried on in the *o- 
caiied temple of Zeus Miiichius* On each side of it were two 
arches, affording an entrance into ^e forum, but capable of 
being closed by gates. On the east side of the forum were four 
edifices; all of them are of a public character, but their names and 
attribution have been the subject of much controversy. The 
first (proceeding from the north), once known as the Pantheon, 
is generally regarded as a macellum or meat-market, consistmg 
of a rectangular court surrounded by a colonnade, with a twelve¬ 
sided roofed building (tholus) in the centre. On the south side 


and Q. Catulus (78 x.c.), and therefore belongs to the Oscan 
period of the citj^ brfore the introduction of the Roman colony. 
It was an oblong edifice divided by columns into a central h^ 
and a corridor running round all the four sides with a tribunal 
opposite the main entrance; and, unlike the usual basilicae, it 
had, instead of a_clerestory, oprain^ in the walls of the corridor 
through which light was admitted, it being almost' as lofty as 
the nave. The temple wm an extensive edifice, having a com¬ 
paratively small rella, raised upon a podium, and standing in 
the midst of a wide space surrounded by a portico of columns. 
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were shops, and in the centre of the east side a chapel for the 
worship of the imperial house. Next to this comes the sanctuary 
of the Lares of the city, a square room with a large apse; and 
beyond this, as Mau proves, the small temple of Vespasian. 
Beyond this again, bounded on the south by the street known 
as the Strada dell’ Abbondanza, is a large and spacious edifice, 
which, as we learn from an extant inscription, was erected by a 
priestess named Eumachia. Its purpose is uncertaih—possibly 
a cloth-exchange, as the fullers set up a statue to Eumachia here. 
It is an open court, oblong, surrounded on all four sides by a 
colonnade; in front is a portico facing the forum, and on the 
other three sides there is a corridor behind the colonnade with 
windows opening on it. On the south side of the Strada dell’ 
Abbondanza was a building which Mau conjectures to have been 
the Comitium, At the south end of the forum are three halls 
side by side, similar in plan with a common fa9ade—the central 
one, the curia or councD chamber, the others the offices respec¬ 
tively of the duumvirs and aediles, the principal officials of the 
city; while the greater part of the west side is occupied by two 
large buildings—a basilica, which is the largest edifice in 
Pompeii, and the temple' of Apollo, which presents its side to 
the forum, and hence fills up a large portion of the surrounding 
space. The former, as we learn from an inscription scratched 
on its walls, was anterior in date to the consulship of M. Lepidus 


outside which again is a wall, bounding the sacred enclosure. 
Between this temple and the basilic.a the Via Marina leads off 
direct to the Porta Marina. 

Besides the temples which surrounded the forum, the remains 
of five others have been discovered, tliree of which are situated 
in the immediate neighbourhood of the theatres. Of these by 
far the most interesting, though the least perfect, is one which 
is commonly known as the temple of Hercules (an appellation 
wholly without foundation), and which is not only by far the 
most ancient edifice in Pompeii, but presents us with all the 
characters of a true Greek temple, resembling in its proportions 
tliat of the earliest temple of Selinus, and probably of as remote 
antiquity (6th century b.c.). Unfortunately only the foundation 
and a few Doric capitals and other architectural fragments 
remain; they were coated with stucco which was brightly painted. 
In front of the temple is a monument which seems to have been 
the tomb of the founder or founders of the city; so that for a time 
this must have been the most important temple. The peijod 
of its destruction is unknown, for it appears certain that it cannot 
be ascribed wholly to the earthquake of 63. On the other hand, 
the reverence attached to it in the later p)eriods of the city is 
evidenced by its being left standing in the midst of a triangular 
spat^ adjoining the great theatre, which is surrounded by a 
portico, so as to constitute a kind of forum (the so-called Foro 
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Trkngolare). Not far oft, and to the north of the great theatte, 
stood a small temple, which, as we learn from the inscription 
still remaining, was dedicated to Isis, and was rebuilt by a certain 
Popidius Celsinus at the age of six (really of course by his parents), 
after the original edifice had been reduced to ruin by the great 
earthquake of 63. Though of small size, and by no means re¬ 
markable ift point of architecture, it is interesting as the only 
temple that has come down to us in a good state of preservation 
of those dedicated to the Egyptian goddess, whose worship became 
so popular under the Roman Empire. The decorations were of 
somewhat gaudy stucco. The plan is curious, and deviates 
much from the ordinao' type; the internal arrangements are 
adapted for the performance of the peculiar rites of this deity. 
Close to this temple was another, of very small size, commonly 
known as the temple of Aesculapius, but probably dedicated to 
Zeus Milichius. More considerable and important was a temple 
which stood at no great distance from the forum at the point 
where the so-called Strada di Mercuric was crossed by the wide 
line of thoroughfare (Strada della Fortuna) leading to the gate 
of Nola. We leam from an inscription that this was dedicated 
to the Fortune of Augustus (Fortuna Augusta), and was erected, 
wholly at his own cost, by a citizen of the name of M. Tullius. 
This temple appears to have suffered very severely from the 
earthquake, and at present affords little evidence of its original 
architectural ornament; but we learn from existing remains 
that its walls were covered with slabs of marble, and that the 
columns of the portico were of the same material. The fifth 
temple, that of Venus Pompeiana, lay to the west of the basilica; 
traces of two earlier periods underlie the extant temple, which 
was in progress of rebuilding at the time of the eruption. Before 
the earthquake of 63 it must have been the largest and most 
splendid temple of the whole city. It was surrounded by a 
large colonnade, and the number of marble columns in the whole 
block has been reckoned at 296. 

All the temples above described, except that ascribed to Her¬ 
cules, which was approached by steps on all four sides, agree in 
being raised on an elevated podium or basement—an arrange¬ 
ment usual with all similar buildings of Roman date. Neither 
in materials nor in style does their architecture exceed what 
might reasonably be expected in a second-rate provincial town; 
and the same may be said in general of the other public buildings. 
Among these the most conspicuous are the theatres,of which there 
were two, placed, as was usual in Greek towns, in close juxta¬ 
position with one another. The largest of these which was partly 
excavated in the side of the hill, was a building of considerable 
magnificence, being in great part cased with marble, and fur¬ 
nished with seats of the same material, which have, however, 
been almost wholly removed. Its internal construction end 
arrangements resemble those of the Roman theatres in general, 
though with some peculiarities that show Greek influence, and 
we learn from an inscription that it was erected in Roman times 
by two members of the same family, M. Holconius Rufus and 
M. Holconius Celer, both of whom held important municipal 
offices at Pompeii during the reign of Augustus. It appears, 
however, from a careful examination of the remains that their 
work was only a reconstruction of a more ancient edifice, the date 
of the original form of which cannot be fixed; while its first 
alteration belongs to the “ tufa ” period, and three other periods 
in its history can be traced. Recent investigations in regard to 
the vexed question of the position of the actors in tlie Greek 
theatre have as yet not led to any certain solution.' The smaller 
theatre, which was erected, as we leam from an inscription, by 
two magistrates specially appointed for the purpose by the 
decuriones of the city, was of older date than the large one, and 
must have been constructed a little before the amphitheatre, soon 
after the establishment of the Roman colony under Sulla. We 
leam also that it was permanently covered, and it was probably 
used for musical entertainments, but in the case of the larger 
theatre also the arrangements for the occasional extension of an 
awning (wlarium) over the whole are distinctly found. The 

’ Sec A. Mau, Pomptii in Lehtn und Kunst (Leipzig, 1908), pp. ijo 
sqq. 
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smaller theatre is computed to have been capable of contunmg 
fifteen hundred spectators, while the huger could accommodate 
five thousand. 

Adjoining the theatres is a large rectangular enclosure, sur¬ 
rounded by a portico, at first the colonnade connected with the 
theatres, and converted, about the time of Nero, into the barracks 
of the gladiators, who were permanently maintained in the city 
with a view to the shows in the amphitheatre. This explains 
why it is so far from that building, which is situated at the 
south-eastern angle of the town, about 500 yds. from the 
theatres. Remains of gladiators’ armour and weapons were 
found in some of the rooms, and in one, traces of the stocks used 
to confine insubordinate gladiators. The amphitheatre wus 
erected by the same two magifitrates who built the smaller 
' theatre, C. Qiiinctius Valgus and M. Porcius (the former the father 
in-law of that P. Servilius Rullus, in opposition to whose bill 
relating to the distribution of the public lands Cicero made his 
speech, De lege agraria), at a period when no permanent edifice 
of a similar kind had yet been erected in Rome itself, and is 
indeed the olde.st structure of the kind known to us. But apart 
from its early date it has no special interest, and is wholly wanting 
j in the external architectural decorations that give such grandeur 
of character to similar edifices in other instances. Being in 
great part excavated in the surface of the hill, instead of the 
seats being raised on arches, it is wanting also in the picturesque 
arched corridors which contribute so much to the effect of those 
other ruin.s. Nor are its dimensions (460 by 345 ft.) such a.s to 
place it in the first rank of structures of this class, nor are there 
any underground chambers below the arena, with devices for 
raising wild beasts, &c. But, as we leam from the case of their 
squabble with the people of Nuccria, the games celebrated in 
the amphitheatre on grand occasions would be visited by large 
numbers from the neighbouring towns. The seating capacity 
was about 20,000 ‘‘ (for illustration sec Amphitheatre). 

Adjoining the amphitheatre was found a large open space, 
nearly square in form,- which has been supposed to be a forum 
boarium or cattle market, but, no buildings of interest being 
discovered around it, the excavation was filled up again, and 
this part of the city has not been since examined. Between 
the entrance to the triangular forum (so-called) and the temple 
of Isis is the Palaestra, an area surrounded by a colonnade; 
it is a structure of the pre-Roman period, intended for boys, not 
men. 

Among the more important public buildings of Pompeii 
were the public baths {thermae). Three different establishments 
of this character have been discovered, of which the first, exca¬ 
vated in 1824, the baths near the forum, built about 80 B.C., was 
for a long time the only one known. Though the smallest of 
the three, it is in some respects the mo.st complete and interesting; 
and it was until of late years the principal source from which we 
derived our knowledge of this important branch of the economy 
of Roman life. At Pompeii the baths are so well preserved as 
to .show at a glance the purpose of all the different parts—while 
they are among the most richly decorated of all the buildings 
in the city. We trace without difficulty all the separate apart¬ 
ments that are described to us by Roman authors—the apody- 
terium, frigidarium, tepidarium, caldarium, &e., together with the 
apparatus for supplying both water and heat, the places for de¬ 
positing the bather’s clothes, and other minor details (see Baths). 
The greater thermae (the so-called “ Stabian ” baths), which 
were originally built in the 2nd centuiy B.C., and repaired about 
80 B.C., are on a much more extensive scale than the others, 
and combine with the special purposes of the building a palaestra 
in the centre and other apartments for exercise or recreation. 
The arrangements of the baths themselves are, however, almost 
similar to those of the lesser thermae. In this ca.se an inscription 
records the repair and restoration of the edifice after the 

■ The interest taken by the Pompeians in the sports of the 
amphitheatre is shown by the contents of the numerous painted 
<ad scratched inscriptions relating to them which have been found 
in Pompeii—notices of combats, laudatory inscriptions, including 
even references to the admiration which gladiators won from the 
fair sex, &c. 
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earthquake of 63. It appears, however, that these two establish¬ 
ments were found inadequate to supply the wants of the in¬ 
habitants, and a third edifice of the same character, the so- 
cajled central baths, at the comer of the 3tiada Stabiana and the 
Strada di J^ola, but on a still more extensive scale, intendad 
for men only, other two had swa r ate sweqinniodation 
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which took both light and an- from the inaide, not from the 
outside. In some cases they were undoubtedly dosed with 
glass, but its use appears to have been 1^ no means general. 
The principal living rooms, as well as those intended for the 
reception of guest,s or clients, were all on the ground floor, the 
centre being formed by the atrium, or hall, which was almost 
always open above to tHt air, and in the larger houses was gener¬ 
ally surrounded with columns. Into this opened other rooms, 
the entrances to which seem to have been rarely protected by 
doors, and could only have been closed by curtains. At the 
back was a garden. Later, under Greek influences, a peristyle 
with rooms round it was added in place of the garden. We notice 
that, as in modem Italy until quite recent years, elaborate 
precautions were taken against heat, but none against cold, 
which was patiently endured. Hypocausts are only found in 
connexion with bathrooms. 

All the apartments and arrangements described by Vitruvius 
and other ancient writers may be readily traced in the houses 
of Pompeii, and in many instances these have for the first time 
enabled us to understand the technical terms and details trans¬ 
mitted to us by Latin authors. We must not, however, liastily 
assume that the examples thus preserved to us by a sir^Iar 
accident are to be taken as representing the style of building 
in all the Roman and Italian towns. We know from Cicero 
that Capua was remarkable for its broad streets and widespread 
buildings, and it is probable that the Campanian towns in 
general partook of the same character. At Pompeii indeed 
the streets were not wide, but they were straight and regular, 
and the houses of the better class occupied considerable spaces, 
presenting in this respect no doubt a striking contrast, not only 
with those of Rome itself, but with those of many other Italian 
towns, where the buildings would necessarily be huddled to¬ 
gether from tho circumstances of their position. Even at 
Pompeii itself, on the west side of the city, where the ground 
slopes somewhat steeply towards the sea, houses are found which 
consisted of tiiree storeys or more. 

The excavations have provided examples of houses of ever)' 
description, from the humble dwelling-place of the artisan or 
proletarian, with only three or four small rooms, to the stately 
mansions of Sallust, of the Eaun, of the Golden Cupids, of thie 
Silver Wedding, of the Vettii, of Pan.sa,' &c.—the last of which 
is among the most regular in plan, and may be taken as an almost 

' It may be observed that the names fiven in most cases to the 
houses are either arbitrary or founded m the first instance upon 
erroneous inferences. 


perfect model of a cwnplete Roman house of a superior class. 
But the general aimilarity in their plan and arrangement is very 
striking, and in all those that rise above a very humble class this 
leading divisions of the interior, the atrium, taUiuum, ptruiyle, 
&c., may be traced with unfailing regularity. Aoot^r pei uli- 
vity th»t is found in all the more considerable houses in Pompeii 
S;t^ of tbe 4 toat> where it lfu;ts one of the prhu^ atrecte, 
hoing .oopi^iad MUth eheps, nsua]^ «nwdl, svi^ ai^ without 
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n small i^artment behind itriond probably in 
scMtomiw a ai^in^ chamber above it, therngh of. mis the only 
ww ni ft i n g.evidence IB usually a portion of the stavease that.l^ 
to t^ki UI^ room. The front of the shop was open to the 
street, but wae capable of being closed with wooden shutters, 
the remains of which have in a few instances been preserved. 
Not only have the shops of sUversmiths been recognized by the 
precious objects of that metal found in them, but large quantities 
of fruits of various kinds preserved in glass vessels, various de¬ 
scriptions of com and pulse, loaves of bread, moulds for pastry, 
fishing-nets and many other objects too numerous to mention, 
have been found in such a condition as to be identified without 
difficulty. Inns and wine-shops appear to have been numerous; 
one of the latter we can see to have been a thermopolium, where 
hot drinks were sold. Bakers’ shops are also frequent, though 
arrangements for grinding and baking appear to have formed 
part of every large family establishment. In other cases, how¬ 
ever, these were on a larger scale, provided with numerous 
querns or hand-mills of the well-known form, evidently intended 
for public supply. Another establishment op a large scale was 
a fulionica (fuller’s shop), where all the details of the business 
were illustrated by paintings still visible on the walls. Dyers’ 
shops, a tannery and a shop where colours were ground and 
manufactured—an important bu.siness where almost all the 
rooms of every house were painted—are of special interest, as 
is also the house of a surgeon, where numerous surgieal instru¬ 
ments were found, some of them of a very ingenious and elaborate 
description, but all made of bronze. Anotlier curious discovery 
was that of the abode of a sculptor, containing his tools, as well 
as bltxflcs of raarUe and half-finished statues. The number 
of utensils of various kinds found in the houses and shops is 
almost endkss, and, as these are in most cases of bronze, they are 
generally in perfect preservation. 

Of the numerous works of art discovered in the course of the 
excavations the statue.s and large works of sculpture, whether 
in marble or bronze, are inferior to those found at Herculaneum, 
'but some of the bronze statuettes are of exquisite workmanship, 
while the profusion of ornamental works and objects in bronze 
and the degance of their design, as well as the finished beauty 
of their execution, are such as to excite the utmost admiration— 
more especially when it is considered that these are the casual 
results of the examination of a second-rate provincial town, 
which had, further, been ransacked for valuables (as Hercu¬ 
laneum had not) after the eruption of 79. The same impression 
is produced in a still higher degree by the paintings with which 
the walls of the private houses, as well as those of the temples 
and other public buildings, are adorned, and which are not merely 
of a decorative character, but in many instances present us with 
elaborate compositions of figures, historical and mythological 
scenes, as well as representations of the ordinary life and manners 
of the people, which are full of interest to us, though often of 
inferior artistic execution. It has until lately been the practice 
to remove these to the museum at Naples; but the present 
tendency is to leave them (and even the movable objects 
found in the houses) in situ with all due precautions as to 
their preservation (as in the house of the Vettii, of the 
Silver Wedding, of the Golden Cupids, &c.), which adds im¬ 
mensely to the interest of the houses; indeed, with the help 
of judicious restoration, their original condition is in large 



POMPEII 


55 


meuare xeproduwd.> In some oasei it 1i«s even been possible 
to recover the original arrangement of the garden bods, and to 
replant them accordingly, flws giving an appropriate frame¬ 
work ta the statues, &c„ with wiueh the gardens were 
decorated, and which have been feuad. w situ, i The same 
character of elaborate 4cGatai1!k«,^rgwded ^abI»st ttntfM^ 
by good;taste and aedatic <«ditig, 'ia,<diifilM;ed iteMlMci 
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.The.ardutectuee.iofi.'^eititKii mbit'.bh'thganiM^eia 
k general .atranaidofialthavteter ft^mthe pete Gnwiltyielio 
that of the Rdmaa Smpte. ' IDu tetnples (gs-^ti^y obaeri^) 
have aiwayt the Sionian peculiarity ofibeing nuaed on a pedisiM 
of oonsiderabie elevation j and the same clwaeteriitic is found 
in most of the other puWe buildings. All the three o^rs of 
Greek architecture—the Doric, Ionic and CoriHthian—are found 
freely employed in the various edifices of the city, but rarely 
in strict accordance with the rules of art in their proportions 
and details; while the private houses naturally exhmit still 
more deviation and irre^larity. In many of these indeed we 
find varieties in the ornamentation, and even in such leading 
features as the capitals of the columns, which remind one rather 
of the vagaries of medieval architecture tlian of the strict rules 
of Vitruvius or the regularity of Greek edifices. One practice 
which is especially prevalent, so as to strike every casual visitor, 
and dates from the early years of the empire, is that of filling 
up the flutings of the columns for about one-third of their height 
with a thick coat of stucco, so as to give them the appearance 
of being smooth columns without flutings below, and only fluted 
al)Ove. The unpleasing effect of this anomalous arrangement is 
greatly aggravated by the lower part of each column being almost 
always coloured with red or yellow ochre, so as to render the con¬ 
trast between the two portions still stronger. The architecture of 
l^ompeii suffers also from the inferior quality of the materials 
generally employed. No good building stone was at hand; 
and the public as well as private edifices were constructed either 
of volcanic tufa, or lava, or Siirno limestone, or brick (the latter 
only used for the comers of walks). In the private houses even 
the columns are mostly of brick, covered merely with a coat of 
stucco. In a few instances only do we find them making use 
of a whitish limestone wrongly called travertine, which, though 
inferior to the similar material so largely employed at Rome, 
was better adapted than, the ordinary tuk for purposes where 
great solidity was required. The portion of the portico sur¬ 
rounding the forum which was in the process of rebuilding at 
the time when the dty was destroyed was constructed of tliis 
material, while flie earlier portions, as well as tJie principal 
temples that adjoined it, were composed in the ordinary manner 
of volcanic tufa. Marble appears to have been scarce, and 
was sparingly employed. In some instances where it had been 
freely introduced, as in the great theatre, it would seem that the 
slabs must have been removed at a period subsequent to the 
entombment of the city. 

These materiais are used in several different styles of con¬ 
struction belonging to the six different periods which Mau 
traces in the architectural hiatory of Pompeii. 

I. That of the Doric temple in the Foro TriangoJarc ( 0 th century 
».c.) and an oW column built into a house in Region vi., Insula y 
also of the older parts of the city walls—date uncertain (Sarno 
bmestonc and grey tufa). 

*. That of the limestono atriums (outer walls of the houses of 
ashlar-work of Samo bmestone, inner walls with framework of 
limestono blocks, filled in with small pieces of limestone). Date 
before *oo u.c. ' ’ 

y Grey tufa period; ashlar masonry of tufa, coated with fine white 
stucco; rubble work of lava. The artistic character is still Greek 
and the period coincides with the first (incrustation) style of mutai 
decoration, which (probably originating in Alexandria) aimed at 

’ The paintings of the house of the Vettii arc pcihapsihe 
best-preserved in Pompeii, and extremely fine in conception and 
execution, especially the scenes In which Cupids take part 


the imitatioa in stucco of the ap^rance pf a «aU veneered with 
coloured marblra. No wall paintings oxiri, hat ithere am often 
fine floor mosaics. To, this oelong a atunber of private boases 
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dmamenihfiDn'ft Bk(dt.h«>skh 'Mk 'beauii»itiitfaan that of-tbe 
preoeding period, Date, firom fio aic. until near^ the end .of the 
Republic. , I ' 

5. The period from the Isat dScadee of the Ripitfalie to the 
earthquake of A.o. «3, No hetnegeneous earies of buildings—<we 
find various stylee of construction'(^asi-rethmlate,.O^yit»n<lsfmk 
of tufa with stone quoins, of the time of Augustus, ratfeuiotiiM 
with brick quoins or with mingled stone ana brra quoins, a little 
later); and three stylos oi wall decoration iafl wtwn its limits. 
The second, already mentioned, the third or ornate, With its freer 
use of ornament and Its introductioii oi designs which sosgest 
an Emrptian origin (originating in the rime of Augustus), and ^ 
fourth or intricate, dating from about a.d. 50. Marble first appears 
as a building material in the temple of Fortena Augusta (c. 3 S.c.). 

6. The period from the earthquake of a.d. 63 to the final de¬ 
struction of the city, the buildings of which can easily be recognized. 
The only wholly new edifice of any importance is the central baths. 

Outside the Porta Ercolanese, or gate leading to Herculaiicum, 
is found a house of a different character from all the okeis. which 
from its extent and arrangements was undoubtedly a suburban 
villa, belonging to a person of considerable fortune. It is called— 
os usual without any authority—the igUa of Arrius Diomedes: 
but its remains arc of peculiar interest to us, not only for comparison 
with the numerous ruins of similar buildings which occur else¬ 
where—often of CTeater extent, but in a much less perfect state 
of preservation—but as assisting us in understanding the description 
of ancient authors, such as Vitruvius and Pliny, of the numerous 
appurtenances frequently annexed to houses of this description. 

In the cellar of this villa were discovered no less than twenty 
skeletons of the unfortunate inhabifants, who had evidently fled 
thither for protection, mrd fourteen in other parts of the house. 
Almost all the skeletons and remains of bodies found in the city 
were discovered in similar situations, in cellars or underground 
apartments—those who had sought refuge in flight having appar¬ 
ently for the most part escaped from destruction, or having perished 
under circumstances where their bodies were easily recovered by 
the survivors. According to Cassius Dio, a large number of the 
inhabitants were assembled in the theatre at the time of the cata¬ 
strophe, but no bodies liave been found there, and they were probably 
sought for and removed shortly afterwards. Of late years it Iim 
been found possible in many cases to take casts of the bodies found— 
a complete mould having boesi formed around them by the fine 
white ashes, partially consolidated by water. 

An interesting farm-house (few examples have been so far dis¬ 
covered in Italy) is that at Boscoreale excavated in 1893-1894, 
which contained the treasure of one hind red and three silver vasra 
now at the Louvre. The villa pf P. Fannius .Synliistor, not far off, 
was excavated in 1900; it contained fine wall painting.?, which, 
despite their importance, were allowed to be exported, and sold by 
auction in Paris (some now in the Louvre). (See F. Bamabei, 
La Vit$a pomptiafui di P. Fannio Siniahtre; Home, 1901.) 

The road ie^ing from the Porta Ercolanese towards Herculaneum 
is bordered on both aides for a considerable extent by rows of tombs, 
as was the case with all the great roads leading into Rome, and in¬ 
deed in all large Roman towns. These tombs are in many instances 
momimmts of considerable pretension, and of a highly ornamental 
character, and naturally present in the highest d^ee the peculiar 
advantage common to all that remains of Ponipcij, in their perfect 
preservation. Hardly any -scene even in this extraordinary city 
is more .striking than the coup d'cril of this long street of tombs, 
preserving uninlured the records of successive generations eighteen 
centuries ago. Unfortunately the names are all otherwise unknown; 
but we loam from the inscriptions tliat they are for the most part 
those of local magistrates and municipal dignitaries of Pon^eii. 
Most of them belong to the early empure. 

There appears to have been in the same quarter a consideraMe 
saburb, outside the gate, extending on each side of the road towards 
Herculaneum, apparently nnicb resembling those which are now 
found throughout almost the whole distance from thence to 
Naples. It was known by the name of Fagus Augustus Felix 
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' 'Kb nuumacripts have been bi^vered in Pooneii. {luciiptioss 
bave natanlly been totfitd in oonsidenble numben, and we are 
indebted to tbem for mb(» information concerning the municipal 
'arrangements of tile totni, as well as the construction of various 
edifices and other irfiblic works. The moat interesting of these 
are such as are written in the Oscan dialect, which appears to have 
continued in official nse down to the time when the Koman colony 
was introduced by Sulla. From that time the latin language 
was certainly the only one officially employed, though Oscan may 
have still bmn spoken by a portion at least of tSe population. 
Still more curions, and almost piwuliar to Pompeii, are the numerous 
writings painted upon the walla, which have generally a semi¬ 
public character, such as recommendations of candidates for muni¬ 
cipal offices, advertisements, &c., and the scratched inacriptiona 
(grafiti'j, which are generally the more expression of individual 
impulse and feeling, frequently amatory, and not uncommonly 
convoyed in rnde and imperfect verses. In one house also a whole 
box was found filled with written tablets—diptychs and triptychs 
—containing the record of the accounts of a banker nara«l L. 
Caecilins Tuenndus. 

See A. Mau, Pompeii: its Life and Aft (trans. by F. W. Kelsey, 
and ed,, Nw York and London. 1902; and revised edition of the 
German original, Pompeii in Lehen und Kunst, Leipzig, 1908), the 
best general account written by the greatest authority on the subject, 
to which our description owes much, with full references to other 
sources of information; and, for later excavations, Notisie degli 
Ucavi and Rdmische Mitteilungen (in the latter, articles by Man), 
passim. For the inscriptions on the tablets and on the walls. 
Corpus inscriptionum latinarum, vol. iv. (cd. Zangemeister and 
Mau). Recent works on the Pompeian frescoes are those of Berger, 
in Die Maltechnik des Alterlhums, and A. P. Laurie, Greek and 
Roman Methods of Painting (igto). (E. II. B.; T. As.) 

Oscan Inscriptions. —^The surviving inscriptions which can 
be dated, mainly by the gradual changes in their alphabet, arc 
of the 3rd and 2nd centuries B.c., some certainly belonging to 
the Gracchan period. The oldest of the Latin inscriptions are 
C.l.L. X. 794, the record of the building of colonnades in the 
forum by the “ quaestor ” V. Popidius, and two or tlirec 
election placards {C.l.L. iv. 29, 30, 36) of one R. Qiecilius, a 
candidate for the .same office. It cannot be an accident that 
the alphabet of these inscriptions belongs distinctly to SuIIan 
or pre-Sullan times, while no such officer as a quaestor appears in 
any later documents (e.g. in C.l.L, x. 844, it is the duoviri who 
build the small theatre), but does appear in the Oscan inscrip¬ 
tions. Hence it has been inferred that these oldest Latin inscrip¬ 
tions are also older than Sulla's colony; if so, Latin mu.st have 
been in use, and in fairly common use (if the- programmata were 
to be of any service), in Pompeii at that date. On the other 
hand, the good condition of many of the painted Oscan inscrip¬ 
tions at the times when they were first uncovered (1797 onwards) 
and their subsequent decay and the number of Oscan graffiti 
appear to make it probable that at the Christian era OscAn was 
still spoken in the town. The two languages undoubtedly 
existed side by side during the last century b.c., Latin being 
alone recognized officially and in society, while Oscan was 
preserved mainly by intercourse with the country' folk who 
frequented the market. Thus beside many Latin programmata 
later than those just mentioned we have similar inscriptions 
in Oscan, addressed to Oscan-speaking voters, where miner. 
obviously relates to the quattuorvirate, a title characteristic 
of the Sullan and triumviral colonies. An interesting stone 
containing nine cavities for measures of capacity found in 
Pompeii and now preserved in the Naples Museum with Oscan 
inscriptions erased in antiquity shows that the Oscan system of 
measurement was modified so as to correspond more closely with 
the Roman, about 14 B.c., by the duoviri, who record their 
work in a Latin inscription {C.l.L. x. 793; for the Oscan see Ital. 
Dial. p. 67). 

See further Osca Linoua, and R. S. Conway, The Italic Dialects, 
pp. 34 sqq.; Kissen, Pompeianische Studien-, J. Bdoch, Campanien, 
2nd ed. (K. S. C.) 

POHPEY, the common English form of Pompeius, the name 
of a Roman plebeian family. 

1. Gnaeus Pombeius (106-48 b.c.), the triumvir, the first 
of his family to assume the surname Magnus, was bom on the 
30th of September in the same year as Cicero, When only 
seventeen he fought together with his father in the Social War. 


He took tite ltde of fiulla iigainlt'lfi^us 1^ bM for a 
time, in'oo n soq tUn ce of the suoeest of tbe HarisM, he kept in 
the bhckgtound. On the return of Sulk; from the Hithraidt^c 
War Pompey joined him with an army of three l^ons, which 
he had rais^ in Picenum. Thus early in life he connected 
himself with the cause of the aristocracy, and a decisive victory 
which he won in 83 over the Marian armies gained for him from 
Sulla the title of Imperator. He followed up his successes in 
Italy by defeating the Marians in Sicily and Africa, and on his 
return to Rome in 81, though he was still merely an egues and 
not legally qualified to celebrate a triumph, he was allowed by 
general consent to enjoy this distinction, while Sulla greeted him 
with the surname of Magnus, a title he always retained and 
handed down to his sons. Latterly, his relations with Sulla were 
somewhat strained, but after his death he resisted the attempt of 
the consul M. Aemilius Lepidus to repeal the constitution. In 
conjunction with A. Lutatius Catulus, the other consul, he 
defeated Lepidus when he tried to march upon Rome, und drove 
him out of Italy (77). With some fears and misgivings the 
senate permitted him to retain tlie command of his victorious 
army, and decided on sending him to Spain, where tlie Marian 
party, under Sertoriu.s, was .still formidable. Pompey was 
fighting in Spain from 76 to 71, and though at first he met with 
serious reverses he was ultimately successful. After Sertorius 
had fallen a victim to assassination, Pompey easily defeated 
his successor Perpema and put an end to the war. In 71 he won 
fresh glory by finally crushing the slave insurrection of Spartacus. 
That same year, amid great popular enthusiasm, but without 
the hearty concurrence of the .senate, whom he had alarmed by 
talking of restoring the dreaded power of the tribunes, he was 
elected with M. Liciniiis Crassus to the consulship, and entered 
Rome in triumph (December 31) for his Spanish victories. 
He was legally ineligible for the consulship, having held 
none of the lower offices of state and being under age. 
The following year saw the work of Sulla undone; the tribunate 
was restored, and the administration of justice was no longer 
left exclu.sivcly to the senate, but was to be shared by it with 
the wealthier portion of the middle class, the equites {g.v.) 
and the tribuni aerarii.^ The change was really necessary, as 
the provincials could never get justice from a court composed 
of .senators, and it was carried into effect by Pompey with 
Caesar’s aid. Pompey rose .still higher in popularity, and 
on the motion of the tribune Aulus Gabinius in 67 he was 
entrusted with an extraordinary command over the greater 
part of the empire, specially for the extermination of piracy in 
the Mediterranean, by which the com supplies of Rome were 
seriously endangered, while the high prices of provisions caused 
great distress. He was completely successful; the price of com 
fell immediately on his appointment, and in forty days the 
Mediterranean was cleared of the pirates. Next year, on the 
proposal of the tribune Manilius, his powers were still further 
extended, the care of all the provinces in the East being put 
under his control (or three years together with the conduct of 
the war against Mithradates VL, who had recovered from the 
defeats he had sustained from Lucullus and regained his 
dominions. Both Caesar and Cicero supported the tribune’s 
proposal, which was easily carried in spite of the interested 
opposition of the senate and the aristocracy, several of whom 
held provinces which would now be practically under Pompey’s 
command. The result of Pompey’s operations was eminently 
satisfactory. 'The wild tribes of the Caucasus were cowed by 
the Roman arms, and Mithradates himself fled across the 
Black Sea to Panticapaeum (modem Kertch). In the years 
64 and 63 Syria and Palestine were annexed to Rome’s empire. 
After the capture of Jerusalem Pompey is said to have entesed 
the Temple, and even the Holy of Holies. Asia and the East 
generally were left under the subjection of petty kings who were 
mere vassals of Rome. Several cities had been founded which 
became centres of Greek life and civilization. 

Pompey, now in his forty-fifth year, returned to Italy in 61 to 

' Their history and political character is obscure; they were at any 
rate connected with the knights (see AerariuM). 
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the tumiiig>^int of his career.' As a soldier ev^thihg had 
gone well with him; as a pt^dcian he was a failure. He found | 
a great change in public opinion, and the people indi&rent to 
bis achievements atxroad. The estimates resented the esetra- 
orOinary powers that had been confetred upon him; LucuUus 
and Crassus considered that they had been robbed by him of 
the honour of concluding the war against Mithradates. The 
senate refused to ratify the arrangements he made in Asia or 
to provide money and lands for distribution amongst his 
veterans. In these circumstances he drew closer to CMsar on 
his return from Spain, and became reconciled to Crassus. The 
result was the so-called first triumvirate ^see Rome : History). 

The remainder of his life is inextricably mterwoven with that 
of Caesar. He was married to Caesar’s daughter Julia, and as 
yet the relations between the two had been friendly. On more 
than one occasion Caesar had supported Pompey’s policy, 
whicli of late had been in a decidedly democratic direction. 
Pompey was now in fact ruler of the greater part of the empire, 
while Caesar had only the two provinces ot Gaul. The control 
of the capital, the supreme command of the army in Italy and 
of the Mediterranean fleet, the governorship of the two Spains, 
the superintendence of the com supplies, which were mainly 
drawn from Sicily and Africa, and on which the vast population 
of Rome was wholly dependent, were entirely in the hands of 
Pompey, who was gradually losing the confidence of all political 
parties in Rome. The senate and the aristocracy disliked and 
distrusted him, but they felt that, should things come to the 
worst, they might still find in him a champion of their cause. 
Hence the joint rule of Pompey and Caesar was not unwillingly 
accepted, and anything like a rupture between the two was 
greatly dreaded as the sure beginning of anarchy throughout the j 
Roman world. With the deaths of Pompey’s wife Julia (54) and | 
of Crassus (53) the relations between him and Caesar became ' 
strained, and soon afterwards he drew closer to what we may 
call the old conservative party in the senate and aristocracy. 
The end was now near, and Pompey blundered into a false 
political position and an open quarrel with Caesar. In 50 the 
senate by a very large majority revoked the extraordinary 
powers conceded to Pompey and Caesar in Spain and Gaul 
respectively, and called upon them to disband their armies. 
Pompey's refusal to submit gave Caesar a good pretext for 
declaring war and marching at the head of his army into 
Italy. At the beginning of the contest the advantages were 
decidedly on the side oT Pompey, but the superior political 
tact of his rival, combined with extraordinary promptitude and 
decision in following up his blows, soon turned the scale against 
him. Poinpey’s cause, with that of the senate and aristocracy, 
was finally ruined by his defeat in 48 in the neighbourhood of the 
Thessalian city Pharisalus. That same year he fled with the 
hope of finding a safe refuge in Egypt, but was treaclierously 
murdered by one of his old centurions as he was landing. He 
was five times married, and three of his children .survived him— 
Gnaeus, Sextus, and a daughter Pompeia. 

Pompey, though he hud some great and good qualities, 
hardly deserved his surname of “ the Great.” He was certainly 
u very good soldier, and is said to have excelled in all athletic 
exercises, but he fell short of being a first-rate general. He 
won great successes in .Spain and more especially in the East, 
but for these he was no doubt partly indebted to what others hud 
already done. Of the gifts which make a good statesman he 
had really none. As plainly appeared in the lust years of his 
life, he was too weak and irresolute to choose a side and stand 
by it. But to his credit be it said that in a corrupt time he 
never used his opportunities for plunder and extortion, and 
his domestic life was pure and simple. 

Authorities.— : Plutarch, Pompey, Dio Cassius; Appian; 
Velleius Paterculus ; Caesar, De bello civili ; Strabo xii. 555-300; 
Cicero, passim; Lucan, Pharsalia, 

Modern : Histories of Rome in general (.see Rome ; Ancient 
History, ad,fin.); works quoted under Caesar and Cicero. Also 
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3. Gxaxus Potimvsj sonamed Stn^ < (squint-e^), 
Roopan statesman; fatter of the triumvir. He was. successive^ 
quaestor in Sardinia (roj n.c.), praetor (^), propraetor in 
Sicily (93) and consul (89). He fought with success in tte 
Social War, and was awarded a triumph for his services. 
Probably towards the end of the same year he brought forwanl 
the law {lot Pompeia de Gallia Transpadana), which conferred 
upon the inhabitants of that region the privileges granted to 
tte Latin colonies. During the civil war between Marius and 
Sulla be seems to have shown no desire to attach himself 
definitely to either side. He certainly set out for Rome from the 
south of Italy (where he remained as proconsul) at the bidding 
of the aristocratic party, when the city was threatened by 
Marius and Cinna, but he displayed little energy, and the engage¬ 
ment which he fought before the Colline gate, although tetly 
contested, was indecisive. Soon afterwards be was killed by 
lightning (87). Although he possessed great military talents, 
Pompeius was the best-hated general of his time owing to his 
cruelty, avarice and perfidy. His body was dragged from the 
bier, while being conveyed to the funeral pile, and treated with 
the greatest indignity. 

See Plutarch, Pompey, i; Appian, Bell. civ. i. 50, 51, 66-68, 80; 
Veil. Pat. ii. 21; Livy, Epit. 74-79; Florus iii. 18. 

3. Gnaeus Pompeius Magnus (c. 75-45 b.c.), the elder son of 
the triumvir. In 48 n.c. during the civil war he commanded 
his father’s fleet in the Adriatic. After the battle of Pharsalus 
he set out for Africa with the remainder of the Pompeian party, 
but, meeting with little success, crossed over to Spain. Having 
been joined by his brother Sextus, he,collected a considerable 
army, the numbers of which were increased by the Pompeians 
who fled from Africa after the battle of Thapsus (46). Caesar, 
who regarded him as'a formidable opponent, set out against 
him in person. A battle took place at Munda on the 17th of 
March 45, in which the brothers were defeated. Gnaeus 
managed to make his escape after the engagement, but was 
soon (April 12) captured and put to death. He was generally 
unpopular owing to his cruelty and violent temper. 

See Pseudo-Oppius, Bellum hispaniense, 1-39; Lucan, Pharsalia, 
ix. 120; Dio Cassius xliii. 28-40. 

4. Sextus Pompeius Magnus (75-35 b.c.), the younger son 
of the triumvir. After his father’s death he continued the 
struggle against the new rulers of the Roman Empire. From 
Cyprus, where he had taken refuge, he made his way to Africa, 
and after the defeat of the Pompeians at Thapsus (46) crossed 
over to Spain. After Caesar’s victory at the battle of Munda 
(45), in which he took no actual part, he abandoned Corduba 
(Cordova), though for a time he held his ground in the south, 
and defeated Asinius Pollio, the governor of the province. In 
43, the year of the triumvirate of Octavius, Antony, and 
Lepidus, he was pro.scribed along with the murderers of Caesar, 
and, not daring to show him.sclf in Italy, he put himself at the 
head of a fleet manned chiefly by slaves or proscribed persons, 
with which he made himself master of Sicily, and from thence 
ravaged the coasts of Italy. Rome was threatened with a 
famine, as the corn supplies from Egypt and Africa were cut 
off by his ship.s, and it wa.s thought prudent to negotiate a peace 
with him at Misenum (39), which was to leave him in possession 
of Sicily, Sardinia and Achaea, provided he would allow Italy 
to be freely supplied with com. But the arrangement could 
not be carried into effect, .as Sextus renewed the war and gained 
some considerable successes at sea. However, in 36 his fleet 
w<as defeated and destroyed by Agrippa at Naulochus off the 
north coast of Sicily. After his defeat he fled to Mytilene, and 
from there to Asia Minor, In the attempt to make his way to 
Ahnenia he was taken prisoner by Antony’s troops, and put to 
death at Miletus. Like his father, he was a-brave soldier, but 
a man of little culture. 
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Sm Dio CMsina xbri-zlix.; Apfawi, BtU. civ. iv. 84-117, v. 
a-143; Vail. Pat. U. 73-87: Plniaatch, Antony, Livy, Epit. 113, 
lafi, 119, 131; Cicero, PhiHppiea, xiii., and many ^ereacea m 
Letters ta AtUcus, 

POMPIONAN, JEAN JACQUES LEFRANC, Mauquis de (170^ 
1784), French poet, was bom on the 17th of August 1709, at 
Hontauban, where his father was president of the cour ies oUet, 
and the son, who also followed the profession of the law, suc¬ 
ceeded in 1745 to the same charge. The same year he was also 
appointed eonsedler d’honneur of the parlement of Toulouse, 
but hn courageous opposition to the abuses of the royal power, 
especially in the matter of taxation, brought down upon him 
BO much vexation that he resigned his positions almost immedi¬ 
ately, his marriage with a rich woman enabling him-to devote 
himself to literature. His first play, Didtn ^1734), which owed 
much to Metastasio’s opera on the same subject, gained' a great 
success, and gave rise t» expectations not fulfilled by the Adieux 
dt Mars (1735) and some light operas that followed. His reputa¬ 
tion was made by Poisies saeries et fhilesofhiques (1734), much 
mocked at by Voltaire who punned on the title: “ ,^acres its 
sant, ear parsonne n'y touche.'’ Lefranc’s odes on profane .sub¬ 
jects hardly reach the same level, with the exception (A the ode 
on the death of J. B. Rousseau, which secured him entrance to 
the Academy On his reception he made an ill-con¬ 

sidered oration violently attacking the Encyclopaedists, many 
of whom were in his audience and had given him their votes. 
Lefranc soon had reason to repent of lus rashness, for the 
epigrams and stories circulated by those whom he had attacked 
made it impossible for him to remain in Paris, and he took 
refuge in his nati've town, where he spent the rest of his life 
occupied in making numerous translations from the dashes, 
none of great merit. 

La Harpe, who is severe enough on Lefranc in hi.s correspondence, 
does his abilities full juJipcc in his Cones littiradre, and ranks him 
next to J. B. Rousseau ,4,maiig French lyric poets. With those 
of other i8th-contury poets his works may be studied in the Petits 
poites franfais (1S38) of M. Prosper Poitevin. His (Euvres com¬ 
putes I4 v(ks.) were pufetished in 17B1, selections (2 vols.) in 1800, 
1813, 1822. 

His brother, Jean Georc.es Lefranc de Pommcnan (1715- 
1790), was the archbishop of Vienne against whose defence of 
the faith Voltaire lafniched the goed-natured mockery of Les 
Lettres d’un Qtsaker. ' 'Elected to the Estates General, lie paa.se<i 
over to the Liberal side, and led the 249 mw>bers of the clergy 
who united with the third estate to form the N^ional Assembly. 
He was one of its first presidents, and was minister of public 
worship when the civil constitution was forced upon the clergy. 

FOBIPUNAZZI, PIETBO (Petrus Pomponatius) (1462-1525), 
Italian philosopher, was born at Mantua on the i6th of Sep¬ 
tember 1462, and died at Bologna on the i8th of May 1525, His 
education, begun at Mantua, was completed at Padua, where he 
became doctor of medicine in. 1487. In 1488 he was elected 
extraordinary professor of philosophy at Padua, where he was 
a colleague of Achillini, the Averrokt. From about 1495 b) 
1509 he occupied the chair of natural philosophy until the 
closing of the schools of Padua, when he took a professorship 
at Ferrara where he lectured on the De anitita. In. 1512 he 
was invited to Bologna, where he remained till his death hnd 
where he produced all his important works. The predominaace 
of medical science at Padua liad cramped his energies, but at 
Ferrara, and even more at Bologna, the study of psychology 
and theological speculation were more important. In 1516 tie 
produced his great work De immartalUate animi, which gave 
rise to a storm of controver.sy between the orthodox Thomists 
of the Catholic Church, the Averroists headed by Agostino 
Nifo, and the so-called Alexandrist School. The trcati.se was 
burned at Venice, and Pomponazzi himself ran serious risk of 
death at the hands of the Catholics. Two pamphlets followed, 
the Apologia and the Dejensorium, wherein he explained his 
paradoxical position as Catholic and philosophic materialist. 
His last two treatises, the De incantaiionibus and the De fata, 
were posthumously published in an edition of ills works printed 
at Basel. 


Pomponazzi is profoundly interesting as the herald of the 
Renaissance. Hp was born in the period of transition when 
scholastic fonnahsm was losing its hold over men both in the 
Church and outside. Hitherto the dogma of the Church had 
been based on Aristotle as mterpreted by Thomas Aquinas. 
So close was this identification that any attack on Aristotle, or 
even an attempt to reopen the old discussions on the Aristo¬ 
telian problems, was regarded as a dangerous heresy, Pom- 
pooaazi claimed the right to study Aristotle for himself, and 
devoted hims^ to the f>( amma with the view of showing that 
Thomas Aquinas had entirely misconceived the Aristotelian 
theory of the active and the passive intellect. The Averroists had 
to s(»ne extent anticipated this attitude by riteir contention that 
immortality does not imply the eternal separate existence of 
the indivichiat soul, that active principle which is common 
to all men alone survives. Pomponazxi’s revolt went further 
than this. He held, with Alexander of Aprodisias, that, as 
the soul is the term of the body (as Aquinas also asserted), it 
must, by hypothesis, perish with the body; fwm apart from 
matter is unthinkable. The ethical consequence of .such a 
view is important, and in radical contrast to the practice of the 
period. Virtue can no longer be viewed solely in relation to 
reward and punkhment in another existence. A new sanction 
is required. Pomponazzi found this criterion in ro« moXov A'cxa 
—virtue for its own sake. “ Praoroium essentiale virtutis est 
ipsamet virtus quae hominem feliccm fadt," he says in the De 
immortalitaU, Consequently, whether or not the soul be im¬ 
mortal, the ethifsil criterion remains the same; “ Neque aliquo 
pacto declinandum est a virtute quicquid accidat post mortem.” 
In spite of this philosophical materialism, Pomponazzi declared 
his adherence to the Catholic faith, and thus established the 
principle that religion and philoso^y, faith and knowledge, 
may be diametrically oppos^ and yet coexist for the same 
thinker. This curious paradox he exemplifies in the Da iveanla- 
tieme, vhere in one breath he sums up against the exlstenre 
of demons and spirits on the ba.sis of the Aristotelian theory of 
the cosmos, and, as a believing Christian, asserts his faith in 
their existence. In this work he insists emphatically upon the 
orderly sequence of nature, cause and effect. Men grow to 
maturity and then decay; so religions have their day ard 
succumb. Even Christianity, he added (with the nsiial proviso 
that he is .speaking as a philosopher), was showing indications 
of decline. 

Sec A. H. Doughs. Philosophy and Psychology of Pietro Fompo- 
naai (1920); also Kitter, Gesekichte dee PhitosofMe; J. A. Symonds, 
The ^naissance in Itiiy ; Wiadetbaad, Hsetory of Philosophy 
(trans. by James IL Tu£ts, pt 4, c, t); J. Burckharilt, Die KuUur 
der Renaissance in Italien ; L. Fern, La Psicolagia di P. Pom- 
ponaeti. (J. M. M.) 

KIMPONTOS, LUCIUS, called Bononiensis from his birthplace 
•Bononia, Latin comic poet, flourished about 90 b.C. (or earlier). 
He was the first to give an artistic form to the Atellanae 
Fabnlae by arranging beforehand the details of the plot which 
had hitherto been left to improvisation, and providing a written 
text. The fragments show fondness for alliteration and playing 
upon words, skill in the use of rustic and farcical language, 
and a considerable amount of obscenity. 

Fragments in 0 . Ribbeck, Sicenicae romanorwm poesis fragmenta 
(1897-1898); see Mommsen, Hist, of Rome (Eng. tr.), bU. iv. ch. 13; 
Tenfiol-Schwabe, Hist, of Roman Literature (Eng. to.), § 151. 

PDNFOSA, an abbey of Emilia, Italy, in the province of 
Ferrara, 2 m. from Codigoro, which is 30 m. E. of Ferrara in the 
delta of the Po. The fine church, a work of the loth (?) century, 
with interesting sculptures on the facade and a splendid Roman¬ 
esque campanile, contains a good mosaic pavement, and interest¬ 
ing frescoes of the :4th century—a “ I.ast Judgment ” of the 
school of Giotto and others; and there are also paintings in the 
refectory. It was abandoned in 1550 on account of malaria. 

Sec G. Agnelli, Ferrara e Pomposa (Bergamo, 1902). (T. As.) 

POIIPTINE MABSHEfi, a low tract of land in the provmee of 
Rome, Italy, varying in breadth between the Volscian mountains 
and the sea from 10 to 16 m., and,extending N.W. to S.E. from 
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PONANI--PONCHIELLI 


Velletri to ferraciw (40 m,). In nneioot days this low tract 
was fertile and well'cnltivated, and centained leveial preqMreus 
cities (Suessa Poraetia, JJlubrae-™perhaps the mod. CSstema— 
See,), but, owing to the dying out of the small proprietors, it 
had already become unh^thy at the end of the Republican 
period. Attempts to drain the marshes were made by Appius 
Claudius in-ars B.C., when be constructed the Via Appia through 
them (the road having previously followed a devious course at 
the foot of the Volscian mountains), and at various times 
during the Roman period. A canal ran: through them parallel 
to the road, and for some reason that is not altogether dear it 
was uud in preference to the road during the Augustan period. 
Trajan repaired the road, and Thcodoric did the same some 
four hundred years later. But in the middle ages it hod fallen 
into disrepair, Popes Boniface VIII., Martin V., Sixtus V., 
and Pius VI. all attempted to solve the problem, the kst.-namad 
reconstructing the road admirably. ’Ilia difficulty arises from 
the lack of fall in the soil, some parts no less than 10 m. from 
the coast being barely above searlevel, while they are sefauated 
from the sea by a series of sand-hills now covered with forest, 
which rise at some points over 100 ft. above sea-levd. Sprmgs 
also rise in the district, and the problem is further complicated 
by the flood-water and solid matter brought down by the 
mountain torrents, which choke up the channels made. By 
a law passed in tg^, the proprietors are bound to arrange for 
the safe outlet of the water from the mountains, keep the exist¬ 
ing canals open, and reclaim the district exposed to inundation, 
within a period of twenty-four years. The sum of £280,000 has 
been granted towards the expense by the government. 

See T. Borti, Paludi pontim (Romo, 1884); R. de la Blanchdre, 
Un Ckapitrt d'histoire pentim (Paris, 1889). (T. As.) 

PONANI, a seaport on the west coast of India, in Malabar 
district, Madras, at a mouth of a river of the same name. Pop. 
(1901), 10,56:. It is the headquarters of the Moplah or Map- 
pilla community of Mahommedans, with a religious college aud 
many mn.sques, one of which is said to date from 1510. There 
is a large export of coco-nut products. 

PONCA, a tribe of North American Indians of Siouan stock. 
They were originally part of the Omaha tribe, with whom they 
lived near the Red River of the north. They were driven 
westward by the Dakotas, and halted on the Ponca River, 
Dakota. After a succession of treatie.s and removals they were 
placed on a reservation at the mouth of the Niobrara, where 
they were prospering, whqn their lands were forcibly taken from 
them, and they were removed to Indian Territory (Oklahoma). 
During the march thitherward in their new quarters, the tribe’s 
health suffered, 10 that in 1878 they revolted and made their 
way back to the Omahas. They were recaptured, but public 
attention having been drawn to their hard case they were 
liberated in 1880, after a long trial, which resulted in their 
being declared United States citizens. They number some 
700, mostly in Oklahoma. 

PONCE,, a seaport and the second largest city of Porto Rico, 
the seat of government of the Department of Ponce, on the 
south coast, about 50 m. (84 m. by the military road) S.W. of San 
Juan. Pop. (1899), 27,952, of whom 2554 were negroes and 
9942 of mixed races ,* (1910) 35,027. It is served by the American 
railroad of Porto Rico, by a railway to Gu8yama(i9io), and by 
steamboats from numerous ports; an old military road connects 
it with San Juan. Ponce consists of two parts: Ponce, or the 
city proper, and Ponce Play.i, or the seaport; they are separated 
by the Portuguese River and are connected by an electric street 
railway. Ponce Playa is on a spacious bay and is accessible to 
vessels drawing 25 ft. of water; Ponce is 2 m, inland at the 
interior margin of a beautiful plain, with hills in the roar rising 
to a height of 1000 to 2000 ft. The city is supplied with water 
by an aqueduct about 2 m. long. There are two attractive 
public squares in the heart of the city; Plaza Principal and Plaza 
de las Delicias. Among prominent public buildings are the 
city hall, the custom-house, the Pearl theatre, .several churches— 
Roman Catholic (including a finely decorated cathedral) and 
Protestant; St Luke’s hospital and insane asylum, an asylum 
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for the blind, a ladies’ asylum, a Imne for tfat: indigent and 
aged, and a inilitary barracka. At the (^intana Bathanear the 
city ore thermal ipnngs with mediemoi' pnopertie*. The 
surrounding country is devoted chiefly to the cultivation of 
sugar oane, tobacco, oranges and cacao, and to the gtaaing of 
cattle. Among the mdnnfacturee are sugar, itnolaste*, rum, 
and ice, and prepared coffee for the market. Ponce, named in 
honour of Ponoe de Leon, was founded in. 1752 upon the'site of 
a settlement which had been established in the preoeding century, 
was incotpoiated as a town in 1848, and was made a city in 
I'SyS, 

PONOELBT, JEAN VICTOB <i78fr-i8d7), French mathe¬ 
matician and engineer, was bom at Metz qn the i»t of July 
1788. From 1808 to 1810 he ^tended the £qo)c polyteebnique, 
and afterwards, till 1812, the Ecole d’application at Metz. He 
then became' lieutenant of engineers, and took part in. the 
Russian cainpaagn, during which he was taken prisoner and was 
confined at Saratov on the Volga. It was duimg his imprison¬ 
ment here that, print de toute esptce de livres at de tecours, 
surtout distrait par les malheurs de ma petrie «{ fes miens 
propres,” as he himself puts it, he began his researches on pro¬ 
jective geometry wWeh led to ffis great treatise on that sublet. 
This work, the Traill de$ preprielh profretives d*s fiptret, which 
was published in 1822 (2d ed., 2 vols, i865'-i866), k occupied 
with the investigation ol tiie projective properties oi figures (see 
Geomktxv). This work entitles Foncelet to'rank sls one of the 
greatest of those who took part in the development of the 
modem geometry of which G, Monge was the founder. From 
1815 to 1825 he was occupied with military engineering at 
Metz,; and from 1825 to 1835 he was professor of mechanics at 
the Ecole d’ajsplication there. In 1826, la his Memoae sur les 
reties hydratdiqms d atibes eottrbts, be brought forward im¬ 
provements in the construction of water-wh^s, which more 
than doubled their efficiency. In i834'%e beedme a member of 
theAcaddmie; from 1838 to 1848 he was pressor to the 
faculty of sejences at Park, and from 1848 to 1850 comman¬ 
dant of the &ole polytechaiqnei At the' L^on IntematioMd 
Exhibition of 1851 he had charge of the department of 
machinery, and wrote a report on the machinery and took on 
view at that exhibition. He died at Paris on the a3rd of 
December 1867. 

See J. Bertrand, iloge Historijue ie Poncetet (Paris, 1875). 

POMOHERi ]|StiS 3 INE DE (2446-1524), French prekfe and 
diplomatkt. After studying, law he was .egrjy provided with 
a prebend, and became councillor at the parkwnt of Paris 
in 1485 and president of the Chambre des Enquitea in 1498. 
Elected bishop of Paris in 1503 at the instance of Louis XII., 
he was entrusted by the king with dtpiomatic missions in 
Germany and Italy. After being appointed chancellor of the 
duchy of Milan, he became keeper of the seals of France in 1512, 
and retained t^t post until the accession of Francis L, who 
employed him on vtirious diplomatic missions. Poncher 
became archbishop of Sens in 1519. His valuable CmstiHtlieHs 
synodales was published in 1514. 

PONCHJELU, AMIICARE (1834-1886), Italian musical 
composer, was bom near Cremona on the 1st of September 1834. 
He studied at the Mikn Conservatoire. His fast dramatic 
work, written in collaboration with two other composers, was 
11 Sindaco Babbeo (1851). After completing his studies at 
Milan he returned to Cremona, where his opera 1 Promessi 
sposi was produced in r856. This was followed by La Saooiarda 
(i86t, produced in a revised version as Lina in 1877), Rederigo, 
ri dei Goli (1864), and La Stella del monte (1867). A revised 
version of 1 Promessi sposi, which was produced at Milan in 
1872, was his first genuine success. After this came a ballet, 
i« Due Gemelle (1873), and an opera, 1 LituatU (1874, produced 
in a revised version as Alduna in 1884). Ponchielii reached the 
zenith of his fame with La Gioemda (1876), written to a libretto 
foanded by Arrigo Boito upon Victor Hugo’s tragedy, Angelo, 
Tyran de Padaue. La Gioeonda was followed by 11 Figliuel 
prodigo (1880) and Marion Delorme (1885)4 Among his less 
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important works are II Parlatore etemo, a musical farce (1873), 
and a baOet, Clarina (1873). In 1881 Ponchielli wu made 
maestro di cappella of Piacenza Cathedral. His music shows 
the influence of Verdi, but at its best it has a distinct value of 
its own, and an inexhaustible flow of typically Italian melody. 
His fondness for fanciful figures in his accompaniments has 
been slavishly imitated by Mascagni, Leoncavallo, and many of 
their contemporaries. Ponchielli died at Milan on the 17th 
of January 1886. 

roMOHO (a South American Spanish word, adopted from the 
Arauconian poncho or pontho in the 17th century), a form of 
cloak worn originally by the South American Indians, and 
afterwards adopted by the Spaniards living in South America. 
It is merely a long strip of cloth, doubled, with a hole for the 
head. 

POHD, JOHN (c. 1767-1836), English astronomer-royal, was 
born about 1767 in London, where his father made a fortune 
in trade. He entered Trinity College, Cambridge, at the age 
of sixteen, but took no degree, his course being interrupted by 
severe pulmonary attacks which compelled a long residence 
abroad. In 1800 he settled at Westbury near Bristol, and 
began to determine star-places with a fine altitude and azimuth 
circle of ai ft. diameter by E. Troughton, His demonstration 
in 1806 {Phil. Trans, xevi. 430) of a change of form in the 
Greenwich mural quadrant led to the introduction of astro¬ 
nomical circles at the Royal Observatory, and to his own appoint¬ 
ment as its head. He was elected a fellow of the Royal Society 
on the 36th of February X807; he married and went to live in 
London in the same year, and in 1811 succeeded Maskelyne as 
astronomer-royal. 

During an administration of nearly twenty-five years Pond 
effected a reform of practical astronomy in England comparable 
to that effected by Bessel in Germany. In 1821 he began to 
employ the method of*observation by reflection; and in 1825 
he devised means (see Mem. Roy. Astron. Soc. ii. 499) of combin¬ 
ing two mural circles in the determination of the place of a single 
object, the one serving for direct and the other for reflected 
vision. Under his auspices the instrumental equipment at 
Greenwich was completely changed, and the number of assis¬ 
tants increased from one to six. The superior accuracy of his 
determinations was attested by S. C. Chandler’s discussion of 
them in 1894, in the course of his researches into the variation 
of latitude (Astron. Journ. Nos. 313,315). He persistently con¬ 
troverted (1810-1824) the reality of J. Brinkley’s imaginary 
star-parallaxes (Phil. Trans, cviii. 477, cxiii. 53). Delicacy of 
health compelled his retirement in the autumn of 1835. He 
died at Blackheath on the 7th of September 1836, and was 
buried beside Halley in the churchyard of Irje. The Copley 
medal was conferred upon him in 1823, and the Lalande prize 
in 1817 by the Paris Academy, of which he was a corresponding 
member. He published eight folio volumes of Greenwich 
Observations, translated Laplace’s Systeme du monde (in 2 vols. 
8vo, 1809), and contributed thirty-one papers to^ scientific 
collections. His catalogue of 1113 stars (1833) great 

value. 

See Mem. Roy. Astron. Soc. x. ^57; Proc. Roy. Soc.'ill. 434; 
Penny Cyclopaedia (Do Morgan); F. W. Bessel, Pop. Vorlesungen, 
p. 543 ; Report Brit. Assoc. 1. 128, 132, 136 (Airy) ; Sir G. Airy's 
Autobiography, p. 137; Observatory, xlii. 204, xxli. 337: Annual 
Biography and Obituary (1837); R. Grant, Hist, of Phys. Astron. 
p. 491; Royal Society’s Cat. Scient. Papers. 

POND, a small pool or body of standing water, a word often 
applied to one lor which the bed has been artificially constructed. 
TTie word is a variant of “ pound ” (q.v.), an enclosure. 

PONDICHERRY, the capital of the French possessions in 
India, situated on the Coromandel or western coast, 122 m. by 
rail S. of Madras. The territory, which is entirely surrounded 
by the British district of South Arcot, has an area of 115 sq. m. 
with a population (1901) of 174,456. The chief crops are dry 
grains, rice, earth-nuts and a little indigo. The territory-is 
traversed by a branch of the South Indian railway from Villa- 
puram. The town has a population of 27,448. It is well laid 
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out with fine public hptildings; the water-supply is derived from 
artesian wells. Jt has an open roadstead, with a small iron 
pier. The port is visited yearly by 500 vessels, and has trade 
of the value of about some £1,300,000. The principal imports 
are areca-nuts, wines and liqueurs, and the chief exports ground¬ 
nuts, oil, cotton fabrics and rice. Of the export trade more 
than one-half is with France, but of the import trade only one- 
fourth. The weaving of various fabrics forms the principal 
industry. 

Pondicherry was founded in 1683 by Francois Martin, on the 
site of a village given him by the governor of Gingee. In 1693 
the Dutch took Pondicherry, but restored it, with the fortifica¬ 
tions greatly improved, in 1697, at the Peace of Ryswick. In 
1748 Admiral Boscawen laid siege to it without success, but in 
1761 it was taken by Colonel Coote from Lally. In 1763 it 
was restored to the French. In 1778 it was again taken' by 
Sir Hector Munro, and its fortifications destroyed. In 1783 
it was retransferred to the French, and in 1793 recaptured by 
the English. The Treaty of Amiens in 1802 restored it to the 
French, but it was retaken in 1803. In 1816 it was finally 
restored to the P'rench. 

PONDO, a Kaffir people who have given their name to Pondo- 
land, the country comprising much of the seaboard of KafIraria, 
Cape province, immediately to the south-west of Natal. The 
Pondo. who number about 200,000, are divided into several 
tribal groups, but the native government, since the annexation 
of the country to Cape Colony in 1894, has been subject to the 
control of the colonial authorities. (See Kaffirs.) 

PONDWEED, a popular name for Potamogeton natans, a 
cosmopolitan aquatic plant found in ponds, lakes and ditches, 
with broad, more or less oblong-ovate, olive-green, floating 
leaves. The name is also applied to other species of Potumo- 
geton, one of the characteristic genera of lakes, ponds and streams 
all over the world, but more abundant in temperate regions. 
It is the principal genus of the natural order of Monocotyledcius 
Potamogetonaceae, and contains plants with .slender branched 
stems, and submerged and translucent, or floating and opaque, 
alternate or opposite leaves, often with membranous united 
stipules. The small flowers are borne above the water in 



(After WuBsiJb. From Strasburger'* Lrkrbuck derBatnmk.'y 
Potamogeton natans. 

1, ^ox of flowering shoot. 3, Flower viewed from the side. 

2, Flower viewed from above. 4, Diagram of flower. 

axillary or terminal spikes; tliey have four stamens, which bear 
at the back four small herbaceous petal-like structures, and 
four free carpels, which ripen to form four small green fleshy 
fruits, each containing one seed within a hard inner coat; 
the seed contains a large hooked embryo. An allied genus 
Zannichellia (named after Zanichelli,- a Venetian botMilst), 
occurring in fresh and brackish ditches and pools in Britain, 
and also widely distributed in temperate and tropical regions, 
is known as homed pondweed, from the curved fruit. 

PONIARD, a dagger, particularly one of small size, used for 
stabbing at close quarters. The French word poignard, from 
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which the English is a r6th>century adi^Mition, is famed from 
pome, fist, the clenched hand in which the weapon is erasoed. 
(See Dagger.) ® 

FONIATOWSKI, the name of a Polish princely family of 
Italic origin, tracing descent from Giuseppe Torelli, who 
married about 1650 on heiress of the Lithuanian family of 
Poniator, whose name he assumed. 

The first of the Poniatowskis to distinguish himself was 
Stanislaus Poniatowski (1677-1768), who only belonged to 
the family by adoption, being the reputed son of Prince Sapieha 
and a Jewess. He was bom at Dereczyn in Lithuania, and was 
adopted by Sapieha’s intendant, Poniatowski. With his father 
he attached himself to the party of Stanislaus Leszczvnski, and 
became major-general in the army of Charles Xfl. of Sweden. 
After the defeat of Pultowa he conveyed Charles XII. across 
the Dneiper, and remained with him at Bender. From there 
he was sent to Constantinople, where he extracted from the 
.sultan Achmet III. a promise to march on Moscow. When the 
grand vizier, Baltagi Mchemet, permitted the tsar Peter 1 . to 
retreat unharmed from the banks of the Pruth, Poniatowski 
exposed his treason. He rejoined Leszczynsld in the duchy 
of Zweibriicken, Bavaria, of which he became governor. 
After the death of Charles XII. in 1718 he visited Sweden; 
and was subsequently reconciled with Leszczynski’s rival on 
the throne of Poland, Augustus II., who made him grand 
treasurer of Lithuania in 1734. On the death of Augustus II. 
he tried to secure the reinstatement of Leszczynski, who then 
resumed his claims to the Polish crown. He was taken prisoner 
at Danzig by the Russians, and presently gave his allegiance 
to Augustus III., by whom he was made governor of Cracow. 
He died at Ryki on the 3rd of August 1763. 

His second son Stanislaus Augustus became king of Poland 
(see Stanislaus II.). Of the other sons, Casimir (1731-1780) 
was his brother’s chancellor; Andrew (1735-1773) entered the 
Austrian sendee, rising to the rank of feldzeugmeister; and 
Michael (1736-1794) became archbishop of Gnesen and primate 
of Poland. Joseph Anthony Poniatowski {q.v.), son of Andrew, 
became one of Napoleon’s marshals. 

Stanislaus Poniatowski (1757-1833), son of Casimir, 
shared in the aggrandisement of the family during the reign of 
Stanislaus II., becoming grand treasurer of Lithuania, starost 
of Podolia and lieutenant-general of the royal army. In 1793 
he settled in Vienna, and subsequently in Rome, where he made 
a magnificent collection of antique gems in his house on the 
Via Flaminia. This collection was sold at Christie’s in London 
in May 1839. He died.in Florence on the 13th of February 
1833, and with him the Polish and Austrian honours became 
extinct. 

His natural, but recognized, son, Joseph Michael Xavier 
Francis John Poniatowski (1816-1873), was bom at Rome 
and in 1847 was naturalized as a Tuscan subject. He received 
the title of prince in Tuscany (1847) and in Austria (1850). 
He had studied music under Ceccherini at Florence, and wrote 
numerous operas, in the first of which, Giovanni di Prociia, 
he sang the title-r 61 e himself at Lucca in 1838. He represented 
the court of Tuscany in Paris from 1848, tmd he was made a 
senator by Napoleon III., whom he followed to England in 
1871. His last opera, Gelmina, was produced at Covent Garden 
in 1873. He died on the 3rd of July 1873, and was buried at 
Chislchurst. His son. Prince Stanislaus Augustus, married and 
settled in Paris. He was equerry to Napoleon III., and died 
in January 1908. 

jTONIATOWSKI, JOSEPH ANTHONY (1763-1813), Polish 
prince and marshal of France, son of Andrew Poniatowski and the 
countess Theresa Kinsky, was bom at Warsaw in 1763. Adopt¬ 
ing a military career, he joined the imperial army when Austria 
declared war against the Turks in 1788, and distinguished 
himself at the storming of .Sabac on the 35th of April, wheie 
he was seriously wounded. Recalled by his uncle King Stanis¬ 
laus when the Polish army was reorganized, he received the rank 
of major-general, and subsequently that of lieutenant-general 
and devoted himself zealously to the improvement of the 


aatwn^ farces. In 1789, tjdien Poland was threatened by the 
armed intervention of Russia, he was appointed commander of 
the Ukraine division at Braclaw on Bug. After the proclama¬ 
tion of the constitution of the 3rd of May 1791 he was 
appointed commander-in-chief, with instructions to guard the 
banks of the Dniester and Dnieper. On the outbreak of the 
war with Russia, Prince Joseph, aided by Kosciuszko, displayed 
great abUity. Obliged constantly to retreat, but disputing 
wery point of vantage, he tum^ on the pursuer whenever 
he pressed too closely, and won several not^le victories. At 
Polonna the Russiims were repulsed with the loss of 3000 men ■ 
at Dubienka the line of the Bug was defended for five days 
against fourfold odds; at Zielence the Poles won a still more 
signal victory. Finally the Polish arir..s converged upon Warsaw, 
and were preparing for a general engagement when a courier 
from the capital informed the generals that the king bad ari-oiioH 
to the confederation of Targowica (see Poland ; History) and 
had at the same time guaranteed the adhesion of the army. 
All hostilities were therefore to be suspended. After an indig¬ 
nant but fruitless protest, Poniatowski and most of the other 
generals threw up their commissions and emigrated. During 
the Kosciuszko rising he again fought gallantly for his coun^ 
under his former subordinate, and after the fall of the republic 
resided as a private citizen at Warsaw for the next ten years. 
After Jena and the evacuation of the Polish provinces by 
Prussia, Poniatowski was offered the command of the Natbnal 
Guard; he set about reorganizing the Polish army, and on the 
creation of the grand duchy of Warsaw was nominated war 
minister. During the war of 1809, when an Austrian army 
corps under the archduke Ferdinand invaded the grand duchy, 
Poniatowski encountered them at the bloody battle of Radzyn," 
and though compelled to abandon Warsaw ultimately forced 
the enemy to evacuate the grand duchy, and captured Cracow. 
In Napoleon’s campaign against Russia in 1813 Poniatowski 
commanded the fifth army corps; and after the disastrous 
retreat of the grand arpiy, when m«iy of the Poles begn to waver 
in their allegiance to Napoleon, Poniatowski remained faithful 
and formed a new Polish army of 13,000 men with which he 
joined the emperor at Liltzen. In the campaign of 1813 he 
guarded the passes of the Bohemian mountains and defended 
the left bank of the Elbe. As a reward for his brilliant services 
at the three days’ battle of Leipzig he was made a marshal of 
France ^d entrusted with the honourable but dangerous duty 
of covering the retreat of the army. Poniatowski heroically 
defended Leipzig, losing half his corps in the attempt, finally 
falling back slowly upon the bridge over the Elster which the 
French in the general confusion blew up before he reached it. 
Contesting every step with the overwhelming forces of the 
pursuers, he refused to surrender, and covered with wounds 
plunged into the river, where he died fighting to the last. His 
relics were conveyed to Poland and buried in Cracow Cathedral, 
where he lies by the side of Tadeusz Kosciuszko and Jan Sobieski.' 
Poniatowski’s Mes souvenirs sur la campagne de (Lemberg 
1863) is a valuable historical document. ’ 


Sm Smnislaw Kostka Boguslawski, Life of Prince Joseph Ponia- 
iouisht [Pol: Warsaw 1831); Franciszck Paszkowski, Fftna Joseth 
Pontatowski (Pol; Cracow, 1898); Correspondence of Poniatowski 
icd. E. Raczyn.ski, Posen, 1843); Bronislaw Dembinski, Stanislaus 
Augustus and Prince Joseph Poniatowski in the light of their Corre¬ 
spondence (Fr.; Lemberg. 1904) ; Srymon Askenazy, Prince 
Joseph Pontatowski (Pol; Warsaw, 1905). (R.N.B.) 

PONS, JEAN LOUIS (1761-1831), French a,stronomer, was 
bom at Peyres (Haute.s Alpes) on the 34th of December 1761. 
He entered the Marseilles observatory in 1789, and in 1819 
became the director of the new observatory at Marlia near 
Lucca, which he left in 1835 for the observatory of the museum 
at Florence. Here he died on the 14th of October 1831. 
Betwwn 1801 and 1837 Pons discovered thirty-seven comets, one 
of which (observed on the 36th of November 1818) was ntmed 
after J. F. Encke, who determined its remarkably short period. 

See M. R. A. Henrion, Annuaire biographique, i. 388 (Paris 1814I • 
Memoirs Roy. Astron. Sec. v. 410: R. WoU, Gesohie’hte der 
Astronomie, p. 709: J. C. Poggendorfl, Biog. lit. HtsndwdrUrbuch. 
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POMIAS 0 , FVench dtwnatiBt, wm 

bom «t Vienne, department of liaJre, on the ist of June r8i4. 
He was bred a lawyer, and his first performance in literature 
was a translation of Manfred (1837). His play Lmcrke wok 
represented at the Thifttre franyais on the ist of April 1843. 
This date is a kind of epuoh in literature and dramatic 
history, because h marked a reaction against the romantic 
style of Dumas and Hugo. He received in 1845 the prue 
awarded by the Academy for a tragedy “ to oppose a dike to 
the wawes W romanticism.” Ponsard adopted the liberty of 
the KuttaHtim witii regard to the unities of time and place, but 
ho reverted to the more sober style of eailier Frondi '^ama. 
The tastes and capacitiies of the greatest tragic actress of the 
day, Kachet, suited his methods, and this contributed greatly 
to his own pspnlirity. Me fdllowed up Ijuadet with ApUs dt 
Mitanie Ckitlottk Cotday (i#3o), and othenrs. Ponsard 
accepted the empire) though with no very great enthusiasm, 
and received the post of librarian to the senate, which, however, 
he soon resigned, fighting a bldodlesi dtxd with a journalist on 
the subject. L’Hmnmr rt f'urgwrf, one of his most successful 
plays, was acted in 1835, and ht became an Academician in 
1855. For 'sOtne years he did little, but in s866 he obtained 
great succets with L$ Litn ■emumeetui, another play dealing with 
the revolutionary ep^h. Bis GaUUt, whi^ excited great 
Opposition in the clerical canm, was produced early in 1867. 
He died in Paris on the 7th of July of the same year, soon after 
his nomination to the coftimtadership of the Legion of Honour. 
Most of Ponsard’S plays hold a- certain steady level of literary 
and dramatic ability, but his popularity is in the main due to 
the fact that his appearance coincided with a certain public 
weariness of the extravagant and unequal style of 1830. 

His CEuvres eenHplites were published in Paris (3 vols., iSOj- 
1876), See La Fin iu IkiUln romaniique et Frattfois Ponsard d'apris 
des docummfe inidUs (1899), by C, Latroille. 

POMSOIIBV, jom (1713-1789), Irish politician, second son 
of Brabazon Ponsonby, ist earl id. Bessborough, was bom on 
the 39th of March 1713. In 1739 he entered the Irish parliament 
and in 1744 he became first commissioner of the revenue; in 
1746 he was appointed a privy councillor, and in 1756 Speaker 
of the Irish House of Commons. Belonging to one of the great 
familiw Which at this time monopoliaed the government of 
Ireland, Ponsonby was one of the principal “ undertakers,” men 
who controlled the Whole of the king’s business in Ireland, and 
he retained the chief authority until the marquess Townsend 
became lord-lieutenant in 1767. Titen followed a struggle 
for supremacy between the Ponsonby faction and the party 
deptendent on Townshend, one result of this being that Ponsontjy 
resigned the speakership in 1771. He died on the rath of 
December 1789. His wife was Elizabeth, daughter of William 
Cavendish, 3rd duke of Devonshire, a connexion which was of 
great importance to the Ponsonhys. 

Ponsonby's third son, George Ponsonby (1755-1817), lord 
chancellor of Ireland, was bom on the 5th of March 17^ and 
was educated at Trinity College, Cambridge. A barrister, he 
became a member of the Irish parliament in 1776 and was 
chancellor of the Irish exchequer in 1782, afterwards taking, 
a prominent part in the debates on the question of Roman 
Catholic relief, and leading the opposition to the union of the 
parliaments. After 1800 Ponsonby represented Wicklow and 
then Taviatock in the united parliament; in t8o6 he was lord 
chancellor of Ireland, and from 1S08 to 1817 he was the^ofiidal 
leader of the opposition in the House of Commons. He left on 
only daughter when he died in London on the 8th of July 1817. 

George Ponsonby’s eJder brother, William Brabazon 
Bonatmby, ist Baron Poneonby (1744-1806), was also a leading 
Whig poUfeiciMa, being a tnembw.of the Irish, and after 1800, of 
the British parliainent. In i8e6 Shortly before his death he 
Was created Saron Ponsonby’ of Imokilly. Three of his sons 
Were men of iioito. Tlw eldest Was John;(<. 1770-1855), who 
succeeded to the barony, and was created a viscount m 1639; 
hp wa* ambassador at .CoQftantinqpIe from 1833 to 1837 
at Vreow hms X846 a8$aj! eeoond son was Major- 


General Sir William Botuonby ^I77a“t8i5), who) after Serving 
in the Peninsular War, was killed at the battle of Waterloo 
whilst leading a brigade of heavy cavalry. Another son was 
Richard Ponsonby (i77a“i853), bishop of Deny. Sir Wflllftm 
Ponsonby’s posthumous son Wfilum (1816-1861) became 3rd 
Baron Ponsonby on the death of his uncle jeflm, Viscount 
Ponsonby; he died childless and was Succeeded by his cousin 
William Brabazon Ponsonby (1807-1866), only »n of the bishop 
of Deny, on whose death the barony of Ponsonby became extinct 

Among other members of this family may betoeatkaiied Major- 
General Sir Frederick Cavendish Ponsonby (i7l3-T637),ison of 
the 3rd earl of Bessborough, a soldier who disthoNished himself 
at the iwttles of Talavera, Salamanca and VittOria, in the 
Peninsular War,and wot wounded at Waterloo; he wasgovemor 
of Malta from i8a6 to 1835, His ddest son, Sir Hasay Frederick 
Ponsonby •(1845-1895), a soldier who served' in the Crimea, is 
best remember^ as ^ivate secretary to Queen Victoria from 
1870 until a few mondts betore hb death. 

P0N801T DU TBBBAIL [Piuom Albxis bs PonSon], 
V1COMM6 D® (1829-4871), French romance writer, was bom at 
Montmaur (I^re) on the 8th of July 1829. He ■was a prolific 
novelist, producing in the Space of two years some seventy- 
three volumes. Among his most successful productions were 
Let Coulissei du monde (1853), Exploits de RaoantMe (1859), 
i Las Drama de Paris (1865) and La Forgeron de la Cour^Dieu 
(1869). He died at Bordeaux on the 20th of January 1871. 

PORT (or RviTOurr), ROBERT (t 534-1606), Scottish reformer, 
was educated at St Andrews. In 1562 Jie was appointed 
minister at Dunblane and then at Dutikeld; in 1563, commis¬ 
sioner for Moray, Inverness and Banff. 'ITien in succession 
) he became minister of Bimie (1567), provost of Trinity College 
near Edinburgh (1571), a lord of session (1572), minister of St 
Cuthbert’s, Isdinburgh (1573) and at St Andrews (1581), Pont 
was a strenuous clwmpion of ecclesiastical independence, and 
for protesting against parliamentary interference in church 
government he was obliged to leave his country. From 1584 
to 1586 he was in England, but returning north he resumed h's 
prominence in church matters and kept it until his death in 
i6o6. His elder .son Timothy Pont (1560 ?-i6i4 ?) was a good 
mathematician, surveyor, and “ the first projector of a Scottish 
atlas.” 

POHTA DELGADA, the capital of an administrative district, 
comprising the islands of St Michael’s and St Mary in the 
Portuguese archipelago of the Azores. Pop. (1900), 17,620, 
Ponta Delgada is built on the south coast of St Michel’s, in 
37® 40' N. and 25° 36' W. Its mild climate, and the fine scenery 
of its mountain background, reader it very attractive to visitors; 
it is the commercial centre, and the most populous city of the 
archipelago. Besides the cathedral, it contains several inter¬ 
esting churches and monasteries, and an observatory. Formerly 
its natural mner harbour only admitted vessels of light draught, 
while larger rfiips were conqielled to anchor m an open road¬ 
stead, which was inaccessible during the prevalence of southerly 
gales. But great improvements were effected after i860 by 
■ the consiraction of a breakwater 2800 ft long. 

FOMT-A^MOUSSOK, a town of aorthem France in the depart¬ 
ment of Meurthe-et-Moselle, 17 m. N.N.W. of Nancy by rail. 

I Pop. (1906), 12,282. The Moselle, which is canalized, divides 
[ the town into two quarters, united by a bridge of the late i6th 
century. The church of St Martin, dating from the 13th, 14th 
and I5tii centuries, has a handaocne facade with two tow«a, 
and in the interior a choir screen and Holy Sepulclue of the 15th 
century. The lower ecclaslafticiU seminary ocoopici the buM- 
ing of an old Premanstratenaura convent. Them are several 
intenlti^ old houses. The town has a eommunal oollege and 
engineering workshops, blast furnaces, and ananufaotures of^ 
laddered ware, paper, cardboard, 'Cables and iroB-waze, Dating* 
from the 9th or loth century, Pont-fi-Mousaw constituted a 
lordship, which was made a marquisate' in 2354. It was from 
1572 to 1763 the seat ■of a wcU-kiM>wn university. 

MMTAR^ WVIAVDS (1426-1503), Italiail humanist and 
poet, was boss ia 1426 at <Centto in the dachy -of Spoleto, 
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where iiu teth^ ms mtirdered in nfle ipf Hit beqaent oivit 
bivwls which dien disturbed the peace of Itt^an towns. His 
nu^er escaped with the boy to mugia, and it was here that 
Fontana received his iSrst instruction m ianguages and Iheratore, 
Failing to recover his patrimony, he a b a n d on ed Undacia, and 
at the age of twenty^two estabhdiad himself at Knides, which 
contimied to be his chief place of reaideuce during a long and 
prosperous career. He here b^aa a chise frknddi^ with the 
distinguisissd Sefaolar, Antonio fieccaddli, through whose in- 
duenoe he gmed admissum to the royal chano^ «f Alphonso 
the iHagaanimaiH. Alpfannso diioenicd the siiigalBr ^ts ^ 
the young scholar, and made him tutor tohis sons. IVuitano’s 
connexion with the Aragonese dynasty as political adviser, 
military secretary and ohancellor ms henceforth a close one; 
and the most doubtful passage in his diplomatic career Ik when 
he weloened Charles VIII. of France upon the entry lef that king 
into Naples in 3495, thus showing that he was teo ready eo 
abandon thepiinecs upon whose generosity hkiortunes had been 
raised, Pontano illnstrates in a marked haumer the portion 
of power to which men of letten and ieoming had sueived in 
Italy. He entered Na^ «s a penniless scholar. He was 
almost immediately made the companion and trusted friend of 
its sovereign, loaded with honours, lodged in a fine house, 
enrolled among the nobles of the realm, enriched, and placed at 
the very height of social importance. Following the example of 
Pomponio lito in Rome and of Cosimo de’ Medici at Florence, 
Pontano founded an academy for the meetings of learned and 
distinguished men. This became the centre of fashion as well 
as of erudition in the southern capital, and subsisted long after I 
its founder’s death. In 1461 he married his first wife, Adriana | 
Sassone, who bore him one son and three daughters Ixfore her 
death in 1491. Nothing distinguidied Pontano more than the 
strength of his domestic feeling. He was passionately attadied I 
to his wife and children; and, while his friend Beccadelli signed 
the licentious ver.ses of Hermaphroditus, his ovm Muse celebrated 
in liberal but loyal .strains the pleasures of conjugal affection, 
the charm of infancy and the sorrows of a hu.sband and a father 
in the loss of those he loved. Not long after the death of his 
first wife Pontano took in second marriage a beautiful girl of 
Ferrara, who is only known to us under the name of Stella. 
Although he was at least sixty-five years of age at this period, 
his poetic faculty displayed itself with more than usual warmth 
and lustre in the glowing series of elegies, styled Eridanus, 
which he poured forth to commemorate the rapture of this 
union. Stella's one child, Lucilio, survived his birth but fifty 
days; nor did his mother long remain to comfort the scholar’s 
old Bjge. Pontano had Alrea^ lost his only son by the first 
marriage; therefore his declining years were solitary. He died 
in 1503 at Naples, where a remarkable group of terra-ootta 
figures, life-sised and painted, still adorns his tomb in the church 
of Monte Oliveto, He is there represented together whh his 
patron Alphonso and his friend Sanna2»U'o in adoration before 
the dead Christ. 

At a diplomatist and state official Pontano played a part of 
some importance in the affairs of southern Italy and in the 
Barons’ War, the wars whh 8 ome, and the expulsion and restora¬ 
tion of the Aragonese dynasty. But his chief claim upon the 
attentions of posterity is as a scholar. His writings divide 
themselves into dissertations upon such tqrics as the “ Liberality 
of Princes ” « “ Ferocity," composed in the rhetorical style of 
the day, and poems. He was distinguished for energy of Latin 
style, for vigorous intellectual powers, and for the faculty, ntre 
among his eontttnporaries, of expressing the facts of iw^era 
life, the actualitiee of personal emotion, in language sisfBciently 
classical yet edways dfaracteristic of the man. His prose 
treatises are more usefnl to students of manners thu the similar 
lucubrations of Poggio. Yet it was princ^lly as a I,atin poet 
that he exbibifad hit full strength. An asnbitMut didactic 
oompesitkn in hexameters, entitled (/rimfa, <efflbodvf^ the 
astronomical science of the age, and adorning fhis high theme 
with brilliant mythological episodes^ won tnte admiration of 
Itoly. h stiU remains a menuttwftt ol fertile invention, 


ooibcrant facility and emegetk hamUiitg of anaterial. Not kss 
excellent is the didactic poem on amnge trees, iDs iorris Hesptri- 
ittm. 'His 'most nriginai conqsotitions in verse, however, are 
elegiac oml hendeea^rBabic pteots on peisonsll ittqncs^^the D* 
eovfUgali aman, Etidtmt, TamaH, NotniOf, Baiae, dte.-^in 
which he uttered his vehemently passionate 'emotions whh. a 
wanntb of Southern coloiiri^, anevidesit sincerity, and a truth 
of painting from reaility which excuse itheir erotic freedom. 

'Poatone'i pmse and poaau wereprinied'by the Aid! at Venice. 
For lot Bit see Aldito, iCMVomit Pomkmc 0 a- iwot jMipt (Maptat 
lA/i); ior his place in the history of ilitfssaturs, Syioonds, iieiMis-' 
timci in Italy. ' (J, A. S.) 

PONlABURBs a frontieT town of eastern jFrwce, o^itol of 
an airondissemcnt in the department of Doubs, 36 nn S.E. of 
Be8an9on by road. Pop. (rpod^ /gpfi. It is s^ted sifsoit 
above soorlCTel on the Ifaubs, a^pt four imies from tbe Swiss 
froatier, and forms an important .strat^c,ps«nt at the mouth 
of the defile «f La Cluse, one of the principal passes across the 
Jura. The pass is defended, by the.modern iort of Larmont, 
mid by the Fort de Joux, which ,wasioriginal)y hioilt in the leth 
century by the family of Joux and played , a'Conspicuous part 
in the histoiy of Franebe-Cotptf, Pontarlier is the junction 
of railway lines to Neudtatel, Lausaiaine» l.ons-k-Saunier, Dole 
and Besanpon. A triumphel arch of the r8th century com¬ 
memorates the reconstruction of the town after the des^ctive 
fire of 1736. It was at Pontarlier that the French army of the 
East made its last ^nd against ithe Prussians in 1871 before 
croEung the Swiss frontier. The distiHation of herbs, extensively 
cultivated for the manufacture of absinthe, kirsch and other 
liqueurs, is the chief industry. The town is the seat of a sub¬ 
prefect and has a tribunal of first instance and a communal 
college. 

PONT AUDEMER, a town of north-western France, capital 
of an arrondissement in the departmeitf of Eure, 39 m. N.W, 
of Evreux, on the Risle, a left-bank af&ent of the Seine, and 
on the railway from Evreux to Htsifleur. Pop. (1906), 5700. 
The church of St Ouen, which has fine stained glass of the 
r6th century, combines the late Gothic and Renaissance styles; 
its choir is Romanesque. Local institutions are the sub-prefec¬ 
ture, a tribunal of first instance, a board of trade-arbitration, a 
chamber and tribunal of commerce. Manufacturing industry 
is active, and includes the founding of malleable metal, a spur 
factory, the manufacture of glue and paper, cotton-spinning 
and various branches of leather manufacture. There is trade 
in flax, wool, grain, cattle, cider, paper, iron, wood and coal. 
The port has a length of over half a mile .on the Risle, which is 
navigable for small vessels from this point to its mouth (10 m.). 
The town owes its name to Audomar, a Frank lord, who in 
the 7tli or 8th century built a bridge over the Risle at this point. 
It was the scene of several provincial ecclesiastical councils in 
the rath and 13th centuries and of meetings of the estates of 
N'ormandy in the 13th oentuiy. 

PONTE (Ital. for “ bridge ’’), a rough gome peculiar to the 
city of Pisa, in which the playon, divided into two sides 
and provided with padded costumes, contended for the 
possession of one of the bridges over the Amo. The weapon 
used, twth (or offence and defence, was a kind of shield which 
served as a club as well. 

A lustary and dweription of tho game may be found in William 
Heywood’s Polio and Pants (London, 1904). 

FONTEOQRVO, a ci^ of Campania, Italy,, in the province of 
Caserta, on the Carigliano, abont 48 m. from Caaerta and 3 m. 
from A^ido on the railway from Rome ltd Ngplex. Pop. (1901), 
io,ji8 (town); 13,4191 (commune). The town is ^roadbed by 
a triumphalarch adon^ widi a statuetrf Bias IX. TheprirKU- 
pality of Fonteoorvo (aboot40 eq. an; iiDtexteikt),.(mce;an indepen¬ 
dent state, bdoiiged alternately fio.the Tonoacelli and the abbots 
of Monte (^sino. NapoieoabeBtoaieditaa BeiiiadotteinfSefi, 
and in rSio it was moorpOratiad whir the French Empire.' 

MNTtiOlHILAirt, LOUB OUBTAIKE LB OOULOBly Cimra 
DS (1764-1853), FVendi poliliieiaiii was born at Cada an theiyth 
of November 1764. iHe began a career'in Ahe Atmy in 177& 
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A moderate supporter of the revolution, he was returned to the 
Convention for the department of Calvados in 1792, and became 
commissary with the army of the North. He voted for the 
imprisonment of Louis XVI. during the war, and his banishment 
after the peace. He then attached himself to the party of the 
Gironde, and in August 1793 was outlawed. He had refused to 
defend his compatriot Chvlotte Corday, who wrote him a letter 
of reproach on her way to the scaffold. He returned to the 
Convention on the 8th of March 1795, and showed an unusual 
spirit of moderation by defending Prieur de la Marne and Robert 
Lindet. President of the Convention in July 1795, he was for 
some months a member of the council of public safety. He 
was subsequently elected to the council of five hundred, but was 
suspected of royalist leanings, and had to spend some time in 
retuement before the establishment of the consulate. Becoming 
senator in 1805, and count of the empire in 1808, he organized 
the national guard in Franche Comte in 1811, and the defence 
of the north-eastern frontier in 18:3. At the first restoration 
Louis XVIII. made him a peer of France, and although he 
received a similar honour from Napoleon during the Hundred 
Days, he sat in the upper house under the Second Restoration. 
He died in Paris on the 3rd of April 1853, leaving memoirs and 
correspondence from which were extracted four volumes (1861- 
1865) of Souvenirs historiques el parlemenlaires 1764-1848. 

His son Louis Adolphe Le Doulcet, comte de Pontecuulant 
(1794-188*), served under Napoleon in 1812 and 1814, and then 
emigrated to Brazil, where he took part in the abortive insurrec¬ 
tion at Pernambuco in 1817. He also organized a French 
volunteer contingent in the Belgian revolution of 1830, and was 
wounded at Louvain. The rest of his life was spent in Paris 
in the study of ancient music and acoustics. Among his works 
was one on the Musie instrumental du cottservaloire de musique 
(1864). A younger brother, Philippe Gustave Le Doulcet, 
comte de Pontecoulant«(i795-:874), served in the army until 
1849, when he retired to devote himself to mathematics and 
astronomy. His works include Theorie analytique du systime 
du monde (Paris, 1829-1846) and Traiti ilementaire de physique 
cileste (2 vols., Paris, 1840). 

PONTEFRACT (pronounced and sometimes written “ Pom- 
fret ”), a market town and municipal and parliamentary borough 
in the West Riding of Yorkshire, England, 2: m. S.S.W. from 
York, served by the Midland, North-Eastern and Lancashire & 
Yorkshire railways. Pop. (1891), 9702; (1901), 13,427. It is 
well situated, mainly on an eminence, near the junction of the 
Aire and the Calder. The most important of tee antiquarian 
remains are the ruins of the famous castle situated on a rocky 
height, originally covering with its precincts an area of over 
8 acres, and containing in all eight round towers. The remains 
are principally of Norman date, and an unusual feature of the 
stronghold is the existence of various subterranean chambers in 
the rock. Below the castle is All Saints church, which suffered 
severely during the siege of the castle, but still retains some work 
of the i2th century. In 1837 the tower and transepts were 
fitted for divine service. The church of St Giles, formerly a 
chapel of ease to All Saints, but made parochial in the 18th 
century, is of Norman date, but most of the present structure 
is modem. The 17th-century spire was removed in 1707, aild 
replaced by a square tower, which was rebuilt in 1797; the chan¬ 
cel was rebuilt in 1869. In Southgate is an ancient hermitage 
and oratory cut out of the solid rock, which dates from 1396. 
On St Thomas’s Hill, where Thomas, earl of Lancaster, was 
beheaded in 1322, a chantry was erected in 1373, the site of 
which is now occupied by a windmill built of its stones. At 
Monkhill there are the remains of a Tudor building called the 
Old Hall, probably constructed out of the old priory of St John’s. 
A grammar school of ancient foundation, renewed by Elizabeth 
and George III., occupies modern buildings. The town hall 
was built at the close of tee i8th century on the site of one 
erected in 1656, which succeeded the old moot-hall dating from 
Saxon times. Among other buildings are the court house, tee 
market hall, the assembly rooms (a handsome building adjoining 
tee town hall), and large barracks. The foundation of the 


principal almshouse, tjhat of St Nicholas, dates from before the 
Conquest. Trinijy Hospital was founded by Sir Robert KnoHes 
(d. 1407), an emment military commander in the French wars 
of Edward III. At Ackworth, in the neighbourhood, there is a 
large school of the Society of Friends or Quakers (1778), in the 
foundation of which Dr John Fothergill (1712-1780) was a prime 
mover. There are extensive gardens and nurseries in the 
neighbourhood of Pontefract, and liquorice is largely grown 
for the manufacture of the celebrat^ Pomfret ^es. The 
town possesses ironfoundries, sack and matting manufactories, 
tanneries, breweries, com mills and brick and terra-cotta works. 
The parliamentary borough, falling within the Osgoldcross 
division of the county, returns one member (before 1885 the 
number was two). The town is governed by a mayor, six aider- 
men and 18 councillors. Area, 4078 acres. 

The remains of a Roman camp have been discovered near 
Pontefract, but there is no trace of settlement in the town itself 
until after the Conquest. At the time of the Domesday Survey 
Tateshall (now Tanshelf, a suburb of the town) was the chief 
manor and contained 60 burgesses, while Kirkby, which after¬ 
wards became the borough of Pontefract, was one of its members. 
The change was probably owing to the fact that Ilbert de Lacy, 
to whom the Conqueror had granted the whole of the honour of 
Pontefract, founded a castle at Kirkby, on a site said to have 
been occupied by a fortification raised by Ailric, a Saxon thane. 
Several reasons are given for the cliange of name but none is at 
all satisfactory. One account says that it was caused by a 
broken bridge which delayed the Conqueror’s advance to the 
north, but this is known to have been at Ferrybridge, three 
miles away; a second says that the new name was derived from 
a Norman town called Pontfrete, which, however, never existed; 
and a third that it was caused by the breaking of a bridge in 
1153 on the arrival of the archbishop of York, St William, when 
several people were miraculously preserved from drowning, 
although the town was already known as Pontefract in 1140 
when Archbishop Thurston died there. The manor remained 
in the Lacy family until it passed by marriage to Thomas, duke 
of Lancaster, who was beheaded on a hill outside the town after 
tee battle of Boroughbridge. His estates were restored to his 
brother Henry, earl of Lancaster, on the accession of Edward 111 ., 
and the manor has since then formed pe.rt of the duchy of 
Lancaster. The town took part in most of the rebellions in the 
north of England, and in 1399 Richard II. was imprisoned and 
secretly murdered in the castle. During the Wars of the Roses 
tee town was loyal to Henry VI., and several of the Yorkist 
leaders were executed here after the battle of Wakefield. It was 
token by Robert Aske, leader of the Pilgrimage of Grace, in 
1536. In 1642 the castle was garrisoned for Cliarles I. and 
sustained four sieges, the second, in 1644, being successful, 
but two years later it was retaken by the royalists, who held it 
until after the execution of tee king, when they surrendered to 
General Lambert and tee castle was destroyed. 

Roger de Lacy in 1194 granted a charter to the burgesses 
confirming their liberties and right to be a free borough at a 
fee-farm of i2d. yearly for every toft, granting them the same 
privileges as the burgesses of Grimsby, and that their reeve 
should be chosen annually by the lord of the manor at his court 
leet, preference being given to the burgesses if they would pay 
as much as others for the office. Henry de Lacy confirmed this 
charter in 1278 and in 1484 Richard III. incorporated the town 
under tee title of mayor and burgesses and granted a gild 
merchant with a hanse. His charter was withdrawn on the 
accession of Henry Vll. and a similar one was granted, while in 
1489 the king gave the burge.sses licence to continue choo.>iing a 
mayor as they had done in the time of Richard III. In 1606-1&57 
James I. confirmed the charter of Henry VII. and regulated the 
choice of the mayor by providing that he should be elected from 
among the chief burgesses by the burgesses themselves. The 
privilege of returning two members to parliament which had 
belonged to Pontefract at the end of the 13th century was revived 
in 1620-1621 on the grounds that the charter of 1606-1607 
had restored all their privileges to the burgesses. Since the 
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Redistribution of Seats Act of 1885 one iSember only has been 
returned. Liquorice was lai^ely grown as early as 1700-1701, 
when the corporation prohibited the side of buds or sets of 
the plant. Richard III. by his incorporation charter granted 
the market rights in the borough to the burgesses, who still 
hold them under his charter. 

See Victoria County ffistory: Yorhskirt ; EigUk Retort of the Royal 
Commission on Historical Manuscripts (i 870-1897); Book of Entries of 
the Pontefract Corporation, j6sj-jjs6{ed. by Richard Holmes, i88j); 
Beniamin Boothroyd, The History of the Ancient Borough of Ponte¬ 
fract (lioj): George Fox, The History of Pontefract (1817). 

PONTEVEDRA, a maritime province of north-western Spain, 
formed in 1833 of districts taken from Galicia, and bounded 
on the N, by Corunna, E. by Lugo and Orense, S. by Portugal 
and W. by the Atlantic. Pop. (1900), 457,16*; area, 1695 sq. m. 
Pontevedra is the smallest of the provinces of Spain except 
the three Basque Provinces; its density of population, 169-8 
inhabitants per square mile, is only excelled in the provinces of 
Barcelona and Biscay (VizcayaV Both of these are mining 
and manufacturing districts, while Pontevedra is dependent 
on agriculture and fisheries. The surface is everywhere moun¬ 
tainous, and consists almost entirely of arable land, pasture or 
forest. The coast-line is deeply indented; navigation is render^ 
difficult by the prevalence of fogs in summer and storms in 
winter. The river Mino (Portuguese Minho) forms the southern 
frontier, and is navigable by small ships as far as Salvatierra; 
and the province is watered by many smaller streams, all flowing, 
like the Mino, into the Atlantic. The largest of these are the 
Ulla, which separates Pontevedm from Corunna, the Umia and 
the Lerez. Pontevedra has a mild climate, a fertile soil and a 
very heavy rainfall. Large agricultural fairs are held in the 
chief towns, and there is a considerable export trade in cattle 
to Great Britain and Portugal, hams, salt meat and fish, eggs, 
breadstuffs, leather and wine. Vigo is the headquarters of 
shipping, and one of the chief ports of northern Spain. There 
are also good harbours at Bayona, Carril, Marin, Villagarcia and 
elsewhere among the deep estuaries of the coast. At Tuy the 
Spanish and Portuguese railways meet, and from this town one 
line goes up the Mino valley to Orense, and another northward 
along the coast to Santiago de Compostela. 

PONTEVEDRA, the capital of the Spanish province of Ponte¬ 
vedra; on the Tuy-Corunna railway, and on the river Lerez, 
which here enters the Ria de Pontevedra, an inlet of the Atlantic. 
Pop. (1900), 22,330. The name of the town is derived from the 
ancient Roman bridge (pons veins) of twelve arches, which spans 
the Lerez near its mouth. Pontevedra is a picturesque town, 
mainly built of granite, and still partly enclosed by medieval 
fortifications. It contains handsome provincial and municipal 
halls erected in the 19th century, and many convents, some of 
which have been converted into hospitals or schools. Marin and 
Sangenjo are ports on the Ria de Pontevedra, which is the seat 
of a thriving sardine fishery. There is an active trade in grain, 
wine and fruit; cloth, hats, leather and pottery are manufactured. 

PONTIAC (c. 1720-1769), Indian chief of the Ottawa and 
leader in the “ Conspiracy of Pontiac ” in 1763-64, was bom 
between 1712 and 1720 probably on the Maumee River, near the 
mouth of the Anglaize. His father was an Ottawa, and his 
mother an Ojibwa. By 1755 he had become a chief of the 
Ottawa and a leader of the loose confederacy of the Ottawa, 
Potawatomi and Ojibwa. He was an ally of France and 
possibly commanded the Ottawa in the defeat (July 9,1755) of 
General Edward Braddock. In November 17^ he met Major 
Robert Rogers, then on his way to occupy Michilimackinac and 
other forts surrendered by the French, and agreed to let the 
English troops pass unmolested on condition that he should be 
treated with respect by the British. Like other Indians he soon 
realized the difference between French and English rule—that 
the Indians were no longer welcomed at the forts smd that they 
would ultimately be deprived of their hunting grounds by en¬ 
croaching English settlements. French hunters and traders 
encouraged Indian disaffection with vague promises of help from 
France; in 176a an Indian “prophet” among the Delawares 
on the Muskingum preached a union of the Indians to expel the 


English; and in that year (as in 1761) there were abortive cmi- 
spiracies to massacre the English garrisons of Detroit, Fort 
Niagara and Fort Pitt (now Pittsburg). Pontiac seems to have 
been chief of a magic association (the Metai), and he took advan¬ 
tage of the religious fervour arid the general unrest among the 
Indians to organize in the winter of 2762-63 a simultaneous 
attack on the English forts to be made in May 1763 at a certain 
phase of the moon. On the 27th of April 2763, before a meeting 
near Detroit of delegates from most of the Algonquian tribes, he 
outlined lus plans. On the 7th of May, with Bo warriors, he 
attempted unsuccessfully to gain admission to Detroit, which 
then had a garrison of about 160 under Major Henry Gladwin 
(1730-1791); and then besieged the fort from the 9th of May to 
the end of October. On the 28th of May reinforcements from 
Fort Niagara were ambuscaded near the mouth of the Detroit. 
In June tiie Wyandot and Potawatomi withdrew from the siege, 
but on the a9th of July they attacked reinforcements (aSo men, 
including 20 of Rogers’s rangers) from Fort Niagara under 
Captain James Dalyell (or Dalzell), who, however, gained the 
fort, and in spite of Gladwin’s opposition on the 31st of July 
attacked Pontiac’s camp, but was ambuscaded on Bloody Run 
and was killed, nearly 60 others being killed or wounded. On 
the rath of October the Potawatomi, Ojibwa and Wyandot made 
peace with the English; with the Ottawa Pontiac continued the 
siege until the 30th of October, when he learned from Neyon 
de la Valli^re, commandant of Fort Chartres (among the Illinois) 
tliat he would not be aided by the French. Pontiac then 
withdrew to the Maumee. 

Fort Pitt with a garrison of 330 men under Captain Simeon 
Ecuyer was attack^ on the aand of June and was besieged 
from the 27th of July to the ist of August, when the Indians 
withdrew to meet a relief expedition of 500 men, mostly High¬ 
landers, under Colonel Henry Bouquet^(i7i9-i766), who had 
set out from Carlisle, Pennsylvania, on the i8th of July, and 
relieved Fort Ligonier (on the site of the borough of Ligonier, 
Westmoreland county,- Penn.) on the 2nd of August, but 
was surprised on the 5th, and fought (5th and 6th) the battle 
of Bushy Run (25 m. S.E. of Fort Pitt), finally flanking and 
routing the Indians after tricking them by a feinted retreat of 
a part of his force. Bouquet reached Fort Pitt on the loth 
of August. At Michilimackinac (Mackinac), Michigan, on the 
4th of June, the Indians gained admission to the fort by a trick, 
killed nearly a score of the garrison and captured the remainder, 
including Captain George Etherington, the commander, besides 
several English traders, including Alexander Henry (1739-1824).' 
Some of the captives were seized by the Ottawa, who had taken 
no part in the attack; a part of these were released, and reached 
Montreal on the 13th of August. Seven of the prisoners kept 
by the Ojibwa were killed in cold blood by one of their chiefs. 
Fort Sandusky (on the site of Sandusky, Ohio) was taken on the 
16th of May by Wyandot; and Fort St Joseph (on the site of the 
present Niles, Mich.) was captured on the 2Sth of May and ii 
men (out of its garrison of 14) were massacred, the others with the 
commandant. Ensign Schlosser, being taken to Detroit and 
exchanged for Indian prisoners. On the 27th of May Fort 
Miami (on the site of Fort Wayne, Indiana) surrendered to the 
Indians after its commander, Ensign Holmes, had been treacher¬ 
ously killed. Fort Ouiatanon (about 5 m. south-west of the present 
Lafayette, Indiana) and Fort Presque Isle (on the site of Erie, 
Penn.) were taken by the Indians on the ist and i6th of 
June respectively; and Fort Le Boeuf (on the site of Waterford, 

' Henry, a native of New Brunswick, N.J., had become a fur- 
trader at Fort Michilimackinac in 1761. He was rescued by 
Wawatam, an Ottawa, who had adopted him as a brotlier; in 1704 
he took part in Colonel John Bradstreet’s expedition; in 1770, with 
Sir William Johnson, the duke of Gloucester and others, formed a 
Company to mine copper in the Lake Superior region; was a fur- 
trader again until 17^: and then became a merchant in Montreal. 
His Travels and Adventures in Canada and the Indian Territories 
between the Years 1760 and 177b (1809; reprinted 1901) is a valuable 
account of the fur trade and of his adventures at Michilimackinac. 
He is not to be confused with his nephew of the.same name, also a 
fur-trader, whose journal was published in 1897 in 3 vols as New 
Light on the Early History of the Greater Northwest. 
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Poon.) wu surprised on the i8th, but its garrison escaped, 
and seven (out of 13) got safely to Fort Pitt. Fort Venango 
(near the site of the present Venango, Penn.) eras taken 
and burnt about the same time by some Senecas (the only 
Iroquois in the conspiracy), who massacred the garrison and 
later burned the commander, Lieut. Gordon. About 500 
Senecas on the 14th of September surprised a wagon train, 
escorted by 24 soldiers, from Fort Schlosser (2 m. above Niagara 
Falls), drove most of them over the brink of the Devil’s Hole 

1 below the cataract), and then nearly annihilated a party from 
’Vsrt Niagara sent to the rescue. 

In although the main attacks on Detroit and Fort Pitt 
had failed, nearly every minor fort attacked was captured, 
about 200 settlers and traders were killed, and in property 
destroyed or plundered the English lost about {100,000, the 
greatest loss in men and property being in western Pennsylvania. 

In June 1764 Colonel John Bradstrect (1711-1774) led about 
1200 men from Albany to Fort Niagara, where at a great gatlier- 
ing of the Indians several treaties were made in July; in August 
he made at IVesque Isle a treaty (afterwards annulled by 
General I'homas Gage) with .some Delaware and Shawnee chiefs; 
and in September made treaties (both unsatisfactory) with the 
Wyandot, Ottawa and Miami at Sandusky, and with various 
chiefs at Detroit. He sent Captain Howard to occupy the forts 
at Michilimackinae, Green Bay and Sault Ste Marie, and Captain 
Morris up the Maumee Kiver, where he conferred with Pontiac, 
and then to Fort Miami, where he narrowly escaped death at 
the hands of the Miami; and with his men Bradstreet returned 
to Oswego in November, having accomplished little of value. 
An expedition of 1500 men under Colonel Bouquet left Carlisle, 
Penn.sylvan 5 a, in August, and near the site of the present 
Tuscarawas, Ohio, induced the Indians to release their prisoners 
and to stop fightingj—the practical end of the conspiracy. 
Pontiac himself made submission to Sir William Johnson on the 
asth of July 1766 at Oswego, New York. In April 1769 he was 
murdered, when drunk, at Cahokia (nearly opposite St Louis) 
by a Kaskaskia Indian bribed by an English trader; and he was 
buried near the St I./)uis Fort. His death occa.sioned a bitter 
war in which a remnant of the Illinois was practically annihilated 
in T770 at Starved Rock (between the present Ottawa and La 
Salle), Illinois, by the Potawatomi, who had been followers of 
Pontiac. Pontiac was one of the most remarkable men of the 
Indian race in American history, and was notable in particular 
for his power (rare among the Indians) of organization. 

See Francis Parkman, TAe Conspiracy of Pontiac (2 vols., Boston, 
1851; loth od., revised, 1890). 

PONTIAC, a city and the county-seat of Oakland county, 
Michigan, U.S.A., on the Clinton River, about 26 m. N.W. of 
Detroit. Pop. (rSpo), 6200; (1900), 9769, of whom 2020 were 
foreign-born; (1906 e.stimate), 11,942. It is served by the Grand 
Trunk and the Pontiac, Oxford & Northern railways (being the 
southern terminus of the latter), and by the Detroit & Pontiac 
and the North-Western electric inter-urban lines. In the sur¬ 
rounding country there are many small, picturesque lakes (the 
largest being Oichard, about 6 m. south-east of Pontiac, Cass 
and Elizabeth lakes), and there is good hunting and fishing-in 
the vicinity. In Pontiac i.s the Eastern Michigan Asylum for 
the insane (1878), with grounds covering more than 500 acres. 
The city has various manufactures, and the value of the factory 
products increased from $2,470,887 in 1900 to $3,047,422 in 
1904, or 23’3 %. Agricuhural products, fruit and wool from 
the surrounding country are shipped in considerable quantities. 
The municipality owns and operates its waterworks. Pontiac, 
named in honour of the famous Indian chief of that name, was 
laid out as a town in 1818, became the county-seat in 1820, was 
incorjiorated as a village in 1837, and was chartered in 1861. 

POHTIANI^ pope from 230 to 235. He was exiled by the 
emperor Maximinus to Sardinia, and in consequence of this sen- 
tence resigne d (Srot. 28,235). He was succeeded ^ Anteros. 

PONUDHEX The collegium of the Pontifices was the most 
haportaot priesthood of aocient Rome, being specially charged 
with the administration of the jut divinum, i.t. that part of the 


dvil law which repeated the relations of the community with 
the deities rerognized by the sUte officially, together with a 
general superintendence of the worship of gens and fooc^. 
The name is clearly derived from pens and faeert, but whether 
this should be taken as indicating any special connexion with the 
sacred bridge over the Tiber ( Pons Sublictus), or what the original 
meaning may have been, cannot now be determined. The 
college exi.sted under the monarchy, when its members were 
probably three in number; they may safely be considered as 
legal advisers of the rex in all matters of religion. Under the 
republic they emerge into prominence under a pondftx tuaximus, 
who took over the king’s duties as chief administrator of religious 
law, just as his chief sacrificial duties were taken by the rex 
scurortm-, his dwelling was the regia, “the house of the king.” 
During the republican period the number of pontifices increased, 
probably by multiples of three, until after Sulla (82 b.c.) we 
find them fifteen; for the year 57 b.c. we have a complete list 
of them in Cicero {Harusp. resp. 6, iz). Included in the 
collegium were also the rex sacrorum, the flaraincs, three assistant 
pontifices (minores), and the vestal virgins, who were all chosen 
by the poiitifex maximus. Vacancies in the tody of pontifices 
were originally filled by co-optation; but from the second Punic 
War onwards the pontifex maximus was chosen by a peculiar 
form of popular election, and in the lost age of the republic this 
lield good for all the members. They all held office for life. 

The immense authority of the college centred in the pontifex 
maximus, the other pontifices forming his consilium or advising 
body. His functions were partly sacrificial or ritualistic, but 
these were the least important; the real power lay in the adminis¬ 
tration of the jus divinum, the chief departments of which may 
briefly be described as follows ; (1) the regulation of all expiatory 
ceremonials needed as the result of pestilence, lightning, &c.; 
(2) the consecration of all temples and other sacred places and 
objects dedicated to the gods by the state through its magis¬ 
trates; (3) the regulation of the calendar both astronomically 
and in detailed application to the public life of the state; (4) the 
administration of the law relating to burials and burying-places, 
and the worship of the Manes, or dead ancestors; (5) the superin¬ 
tendence of all marriages by confarreatio, i.e. originally of all 
legal patrician marriages; (6) the administration ^ tlie law of 
adoption and of testamentary succession. They had also the 
care of the stale arcliives, of the lists of magistrates, and kept 
records of their own decisions {commentarii) and of the chief 
events of each year {anndes). 

It is obvious that a priesthood having such functions as these, 
and holding office for life, must liave been a great power in the 
state, and for the first three centuries of the republic it is probable 
tliat the pontifex maximus was in fact its most powerful member. 
The office might be combined with a magistracy, and, though 
its powers were declaratory rather than executive, it may fairly 
be described as quasl-magisterial. Under the later republic it 
was coveted chiefly for the great dignity of the position; Julius 
Caesar held it for the last twenty years of his life, and Augustus 
took it after the death of Lepidus m 12 b.c., after which it 
became inseparable from the office of the reigning emperor. 
With the decay of the empire the title very naturally fell to the 
popes, whose functions as administrators of religious law closely 
resembled those of the ancient Roman priesthood, hence the 
modern use of “pontiff” and “pontifical.” 

For further details consult Marquardt, StaatsveruiaUung, iii. 
2JJ soq.; Wissowa, Religion und kulius ier Romer, 430 seq.; 
Bouchi-l^clercq, Lee Pontifes, passim. (W. W. F.*) 

PONTIVY, a town of western France, chief town of an arron- 
dissement in the deportment of Morbihan, 46 m. N.N.W. of 
Vannes by rail. Pop. (1906), 6312 (town); 9506 (commune). 
The town, situated on the Blavet, at its confluence with the 
Nantes-Brest canal, comprises two distinct par^—the old town 
and that to the south known as Napolionville. The latter, 
built by order of Napoleon I., who desir^ to make it the military 
headquarters for Brittany, and consisting chiefly of barracks, 
subsequently gave its name to the whole town, but in 1871 the 
old name was resumed. The ancient castle (1485) of the dukes 
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of Rohan, whose a^>ital the town was, is occupied by the Mus^ 
le Brigont of art and archaeology. A monument to commem¬ 
orate the Breton-Angevin Union, the deputies of which met at 
Fmcivy in 1790, was erected in 1894, and there aie statues of 
Dr Guipin, a democrat, and General de Lourmel (d. 1854). The 
town has a sub-prefecture, a tribunal of first instanee, and a 
lyc^e for boys. Pontivy had its origin in a monastery founded 
in the 7th century by St Ivy, a monk of Lindisfame. 

PONT-VABBIE, a town of western France in tlie department 
of FinistSre, 13 m. S.W. of Quhnper by rail. Pop. (19^), of the 
town 4485, of the commune 6432. The town is situated on the 
right bank of the estuary or river of Pont-rAbbi, a m. from the 
sea. Its port carries on fishing, imports timber, coal, &c., and 
exports mine-props and the cereals and vegetabl« of tlie neigh¬ 
bourhood. Of the old buildings of the town the chief is a church 
of the 14th, 15th and i6th centuries, once attached to a Carmelite 
convent; an old castle is occupied by the hotel de ville. The 
local costumes, trimmed with the bright-coloured embroideries 
for which the town is noted, are among the most striking in 
Brittany; the bigouden or head-dress of tlie women has given its 
name to the inhabitants. Pont-l’Abb^ carries on flour-milling 
and the extraction of chemicals from seaweed. 

POMTHARTIK, ARMAND AUGUSTIR JOSEPH MARIE 
PERRARD, Comte ds: (1811-1890), French critic and man of 
letters, was bom at Avignon (Vaucluse) on the i6th of July 1811. 
Imbued by family tradition with legitimist sympathies, he began 
by attacking the followers of the encyclopaedists and their 
successors. In the AsseiiMee nalionale lie published his Causeries 
litteraires, a series of attacks on prominent Liberals, which created 
some sensation. Pontmartin was an indefatigable journalist, 
and most of his papers were eventually published in volume 
form ; Conies el reveries dun planteur de choux (1845); Causeries 
dtt samedi (1857-1860); Nouveaux samedis (1865-1881), &c. 
But the most famous of all his books is Les Jeudis de Mme 
Charhonneau (1862), which under the form of a novel offered 
a scries of malicious and witty portraits ol contemporary 
writers. Pontmartin died at Avignon on the 29th of March 
1890. 

See Hattlcld and Mcnnier, Les Critiques litUraires cht XIX' 
stick (1894). 

PONTOISE, a town of northern France, capital of an arron- 
dissement of the department of Seinc-et-Oise, 18 m. N.W. of 
Paris on the railway to Dieppe. Pop. (igo6), 7963. Pontoise 
is picture.squely situated on the right bank of the Oise where it 
is joined by the Viosne. The traffic on the main river is large, 
and the tributary drivc.s numerous mills. Of the many churches 
that used to exist in the town two only remain : St Muclou, a 
church ol the 12th century, altered and restored in the 15th and 
i6lh centuries by Pierre Lemercier, the famous architect of .St 
Eustache at Parts, and containing a fine holy sepulchre of the 
i6th century; and Notre-Uame, of the close of the i6th century, 
which contaitts the tomb of St Gautier, abbot of Meulan in the 
12th century. At the top of the flight of steps by which St 
Maclou Is approached is the statue of General Leclerc, a native of 
the town and husband of Pauline Bonaparte. Grain and flour 
are the principal staples of the trade; a well-known fair is held 
in November. 'ITie town has a .sub-prefecture, tribunals of finst 
instance and of commerce and a communal college. At Mdriel, 
near Pontoise, there are interesting remains of the Cistercian 
abbey of I.e Val. Pontoise existed in the time of the Gauls as 
Briva Isarae (Bridge of the Oise). It was destroyed by the 
Normans in the gth century, united with Normandy in 1032, and 
acquired by Philip I. in 1064. Capital of the French Vexin, it 
possessed an important stronghold and played a conspicuous 
part in the wars between the French and the dukes of Normandy 
and in the Hundred Years’ War. The English took it in 1419, 
and again in 1437. In 1441 Charles VII. took it by storm after 
a three months’ siege. After belonging to the count of Charolms 
down to the treaty of Conflans, it was given as a dowry to Jeanne 
of France when she was divorced by Louis XII. The parleraent 
of Paris several times met in the town; and in 1561 the states- 
general convoked at Orleans removed thither after the death of 


Francis II. During the Fronde it offered a refuge to Louis XIV. 
and Mazarin. Hemy III. made it on apanage for his brother 
the duke of Anjou. At a later period it poss^ to the duke ef 
ContL Down to the Revolution it remained a monastic town. 

VONTOOX (Fr. ponton, from Lat. pons, a bridge), a ffst- 
bottomed boat, used as a feny boat or lighter; especially a boat 
of particular design intended to form part of a military bridge. 
In modern, hydraulic engineering the words ponton and poatOOB 
are used to designate IwUow water-tight structures which ore 
secured to sunken wrecks and bring them ig> to the surface, and 
also the hollow chambers which serve os gates for dorks and 
sluices, and are lowered and raised by the admission and pumping 
out of water. 

Military Pontoon Bridget .—From time immemorial floating 
bridges of vessels bearing a roadway of beams and planks have 
been employed to facilitate the passage of rivers and arms of the 
sea. Xerxes crossed the Hellespont on a double bridge, one line 
supported on three hundred and sixty, the otlier on three hundred 
and fourteen vessels, anchored head and stem with their keels 
in the direction of the current. Darius threw similar bridges 
across the Bosporus and the Danube in his war against the 
Scythians, and the Ten Thousand employed a bridge of boats 
to cross the river Tigris in their retreat from Persia. Floating 
bridges have been repeatedly constructed over rivers in Europe 
and Asia, not merely temporarily for the passage of an army, 
but permanently for the requirements of the country; and to tlw 
day many of the great rivers in India arc crossed, on the lines of 
the principal roa&, by floating bridges, which are for the most 
port supported on boats such as are employed for ordinary traffic 
on the river. 

But light ves.scls which can be taken out of the water and 
lifted on to carriages are required for transport with an army in 
the field. Alexander the Great occasionally carried with his 
army vessels divided into portions, which were put together 
on reaching the banks of a river, as in crossing the Hydaspes; he 
is even said to have carried his army over the Oxus by means 
of rafts made of the hide tenls of the soldiers stuffed with straw, 
when he found that all the river boats had been burnt. Cyrus 
crossed the Euphrates on stuffed skins. The practice of carrying 
about skins to be inflated when troops had to cro.ss a river, which 
was adopted by both Greeks and Romans, still exists in the 
East. In the 4th century the emperor Julian crossed the Tigris, 
Euphrates and other rivers by bridges of boats made of skins 
stretched over osier frames. In the ware of the 17th century 
pontoons are found as regular eomponents of the trains of armies, 
the Germans using a leather, the Dutch a tin and the French a 
copper “ .skin ” over .stout timber frames. 

Modern military pontoons have been made of two forms, open 
as an undecked boat, or closed as a decked canoe or cylinder. 
During the Peninsular War the English employed open bateaux; 
but the experience gained in that war induced them to introduce 
the closed form. General Colleton devised a buoy pontoon, 
cylindrical with conical ends and made of wooden staves like a 
cask. Then General Sir Charles Pasley introduced demi-pon- 
toons, like decked canoes with pointed bows and square stems, 
a pair, attached sternwise, forming a single “ pier ” of support 
for the roadway; they were constructed of light timber frames 
covered with .sheet copper and were decked with wood; eadi 
demi-pontoon wa.s divi^d internally into separate compartments 
by partitions which were made as water-tight as possible, and 
also supplied with the means of pumping out water; when trans¬ 
ported overland with an army a parr of demi-pontoons and the 
superstructure of one bay formed the load for a single carriage 
weighing 2775 cwt. when loaded. The Pasley was superseded) 
by the Blanshard pontoon, a tin coated cylinder with benu- 
sphcrical ends, for which great mobility was claimed, two pon¬ 
toons and two bays superstructure being carried on one waggon^ 
giving a weight of about 45 cwt., which was intended to be drawn 
b^fuur horses. The Blanshard pontoon was long used in the 
British army, but was ultimately discarded; and British 
engineers came to the conclusion that it was desirable to return 
to the form of the open bateau to which the engineers of all the 
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Continental annies had meanwhile constantly adhered. Captain 
Fowke, R.E., invented a folding open bateau, made of water¬ 
proof canvas attached to sliding ribs, so that for transport it 
could be collapsed like the bellows of an accordion and for use 
could be extended by a pair of stretchers. This was followed by 
the pontoon designed by Colonel Blood, R.E., an open bateau 
with decked ends and sides partly decked where the rowlock 
blocks were fixed. It consisted of six sets of framed ribs con¬ 
nected by a deep kelson, two side streaks, and three bottom 
streaks. The sides and bottom were of thin yellow pine with 
canvas secured to both surfaces by india-rubber solution, and 
coated outside with marine glue. The central interval between 
the pontoons in forming a bridge was invariably maintained at 
15 ft.; for the support of the roadway five baulks were ordinarily 
employed, but nine for the passage of siege artillery and the i 
heaviest loads; they fitted on to saddles resting on central j 
saddle beams. The pontoons were not immersed to within i ft. j 
of the tops of their “ coamings ” when carrying ordinary loads, i 
as of infantry in marching order “ in fours ” crowded at a check, 
or the i6-pounder R.M.L. gun of position weighing 43 cwt.; nor 
were they immersed to within 6 in. when carrying extraordinary 
loads, such as disorganized infantry, or the 64-pounder R.M.L. 
gun weighing 98 cwt. In designing this pontoon the chief points 
attended to were—(1) improvement in power of support, (2) 
simplification in bridge construction, ^3) reduction of weight in 
transport, and (4) adaptation for use singly as boats for ferrying 
purposes. One pontoon with the superstructure for a single 
bay constituted a load for one waggon, with a total weight 
behind horses of about 40 cwt. 

The following table (from Eucy. Brit. 9th ed.) .shows the powers 
of various pontoons in use by different nations in the past. Modem 
improvements are comparatively few. The " working power of 
support " has been calculated in most instances by deducting from 
the ■' available buoyancy ” ono-fourth for open and one-tenth for 
closed vessels :— I 


In the English and trench equipment the pontoons wore originally 
made of two sizes, the smaller ana lighter for the " advanced guard,’’ 
the larger and heavier for the " reserve " ; in both equipments 
the same size pontoon is now adopted for general requirements, the 
superstructure being strengthened when necessary for very heavy 
j weights. The German army has an undivided galvanized iron pon- 
I toon, J4 ft. 0 in. long, handy as a boat, but of inadequate buoyancy 
j for heavy traffic, with the result that the span has to be diminished 
and ipso facto the waterway obstructed. The Austrian and Italian 
pontoons arc made in three pieces, two with bows and a middle 
piece without; not less than two pieces are ordinarily employed, and 
the third is introduced when great supporting power is required, 
but in all cases a constant interval is maintained between the 
pontoons. On the other hand, in the greater number of pontoon 
equipments greater supporting power is obtained not by increasing 
the number of supports but by diminishing the central interval 
between the pontoons. Witlun certain limits it does not matter 
whether the buoyancy is made up of a large number of small or a 
small number of large vessels, so long as the waterway is not unduly 
contracted and the obstruction offered to a swift current dangerously 
increased; but it is to be remembered that pontoon bridges have 
foiled as frequently from being washed away as from insufficient 
buoyancy. In Austria efiorts have been made to diminish the weight 
of the Birago equipment by the substitution of steel for iron. The 
present pontoon, in three pieces, is of steel, and 39 ft. 4 in. long, like 
the old pattern. 

I In the British army Colonel Blood’s equipment was later modified 
i by the introduction of a bipartite pontoon designed in 1889 by 
j I-ieul. Clauson, R.E. Each pontoon is carried on one wagon with 
! a bay of superstructure, and consists of two sections, a bow-piece and 
a stem-piece, connected together by easily manipulateel couplings 
of phosphor bronze. Decks and " coamings ” are dispensed wim, 
and the rowlock holes are sunk in a strong gunwale. The detach¬ 
able saddle-beam, which receives the load on the centre of the 
thwarts, is made in .sections, so as to form a continuous saddle of 
any length required. The baulks (or road-bearers) and chesses 
(or planks) remain unaltered, but chess-holders and chess-bearers 
are addctl lor use in constructing light bridges for infantry in file. 
In this kind of bridge each ixmtoon section is used separately, 
with a roadway of chesses placed longitudinally four abreast. In 
the normal or medium bridge two sections, and in heavy briilge 
three sections are joined together. The chief advantages of the 
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Gribeauval; open bateau, oak . 

Austrian : open, wooden, 1799 . 

Aust.-Birago : open, wooden; two pieces 
„ ,, ,, three ,, 

„ „ iron; two pieces 

,, „ ,, three „ . 

French: open, wooden; reserve 

,. „ advanced guard 

„ „ „ general. . . 

Prussian : open, wooden; open order 
„ „ „ close order 

„ „ iron; open order 

,, ,, ,, close order 

Italian: open wooden; one piece 
II 11 I, two pieces 
„ modified; one piece 
„ „ two pieces . 

Tj • fopen, canvas on (open order 
K.u,ssian trainework; / close order 

Belgian: open, iron; one piece . 

„ „ „ two pieces . . . 

._,„,i„i, (india-rubber, three ;\opcn order , 
An “tican^j.yljjjjgj.g connected ; (close order , 

English Pontoons. 

Peninsular f open, tin; reserve 

equipment (. „ „ advanced guard 

Pa.sfey : closed demi-canoe; copper. 

Blunshard ; cylinder, tin; open order . . 

„ „ „ close order . 

„ „ „ Ught pattern 

Fowke : open, collapsible, canvas; open order 
Forbes : closed, sphcrangular, tin; open order 
Blond: open, wooden; general . , . . , 
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PONTOPPIDAN, 

equipment ore (i) the buoyancy of the pien can be proportioned 
to the weight oi traffic and to the roughness pi the water; (2) 
owing to iho special design oi the bows, boats and rafts are easy to 
row, while the pontoons in bridge oppose little resistance to the 
current, and so require lees anchor power; (3) transport rafts, pier¬ 
heads and flying bridges can be constructed with great ease, owing 
to the flush gunwales on which bauUcs can rest if necessarj^; (4) the 
pontoon sections are convenient to handle, easy to ship or to 
transport by rail, and can readily be replaced singly if damaged in 
bridge, A canoe pontoon and superstructure ^apted for pack 
transport has also been adopted from designs by Colonel (Sir) Elliott 
Wood, C.B., B.E. The pontoon consists oi four sections laced 
together, each section being a framework of wood covered with 
waterproof sheeting. Three pontoons and eight composite planks 
form a “ unit," from which can be eonetructed 48 ft. of bridge for 
infantry in file, 84 ft. for infantry in single file, or a raft to carry 15 
men or an empty wagon. 

For the British army in India the standard pontoon for many 
years was thePasley; it was seldom used, however, for boats could 
almost always be procured on the spot in sufficient numbers where- 
ever a floating bridge hod to be constructed. Later an equipment 
was prepared for the Indian army oi demi-pontoons, similar to the 
Blood pontoon cut in half, and therefore more mobile; each has 
a bow and a square stern, and they arc joined at the stems when 
required to form a " pier "; they are fitted with movable covers and 
ran therefore be used in much rougher water than pontoons of tho 
home pattern, and their power of support and breadth of roadway 
are the same. The Cliitral Relief Expedition of 1895, howe\’cr, 
revealed certain defects. Tho shape of the bow was unsuited to 
rapid currents; the balance was not satisfactory, and the copper 
sheathing cracked. Experiments were then undertaken with the 
bipartite pontoon. 

The inefia-rubber pontoon does not appear to have been generally 
employed even in America, where it was invented. The engineer 
officers with the army of the Potomac, after full experience of tho 
india-rubber pontoon and countless other inventions of American 
genius, adopted the French equipment, which they found " most 
excellent, useful and reliable for all military purposes." The 
Russmns, in crossing the Danube in their war with Turkey in 1878, 
cmplo3'ed the Austrian equipment. Aluminium pontoons have 
been tried in Germany, but have not been adopted. 

For light bridging work the Berthon and other collapsible boals 
have been adopter] in Germany and Great Britain, especially for 
cavalry work in advance of the army. The German folding boat is 
made of wood framework and canvas skin; two boats are easily 
carried on one " folding-boat w^on." The total length of the three 
sections together is 21 ft. 0 in. Tho British field troop H.E., 
attached to cavalry, carries two collapsible boats iS ft. 6 in. long. 

The methods of constructing pontoon bridges have been simpli¬ 
fied of late years in most armies, and are usually restricted to (i) 
adding pontoons one by one to the head of the bridge; (2) con¬ 
necting rafts ol two or more pontoons into bridge by intermediate 
bays of superstructure; ami (3) swinging across the river a bridge 
previously prepared alongside the shore. The formation of a bridge 
from rafts touching one another consumes an excc.s.sive amount 
of equipment, and opposes unnecessary resistance to the stream; it 
is thereforo being discarded in most armies. " Booming out ” 
the bridge bay by bay fro’m the shore until the head reaches the 
oppo.site bank is unsuited for rapid currents, and is almost obsolete 
except for light infantry bridgo.s. 

In every army the pontoon service is in the hands of technical 
.specialist.s.' But there are many other forms of military 
bridging, in which the specialist only supervises the work of the 
ordinary soldier, or indeed, takes no part whatever. Troops of 
all arms are expected to be familiar with certain methods of 
rough temporary bridging. In the British service the forms 
of temporary timber bridge usually employed are called trestle, 
lock and floating. The trestle bridge in its various forms con¬ 
sists of a series of two-legged or three-legged trestles carrj'ing the 
road-bearers and chesses which form the roadway. Trestles 
can be improvised, but some are carried, ready for use, by 
mobile engineer units and they are frequently combined with 
pontoon bridges at the shore ends, where holding ground for 
the feet of tfic trestles is found. Lock bridges never touch 
water, forming single spans over a chasm. These consist of 
spars made into frames of which the feet rest in the banks of the 
river and the heads arc interlocked, the whole being securely 
lashed. Another type of frame-bridge is the cantilever, which 
has been used in Indian frontier expeditions to bridge swift 

' In Germany, however, as mentioned below, light bridging 
material has been placed in the hands of the cavalry. This tendency, 
in accordance with the needs of modem armies, will probably 
become more pronounced in the future. It began with the pro‘- 
vision of demolition equipment for the cavalry pioneers. 
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steep-banked streams. Improvised suspension bridges are also 
used. Pleating bridges are made not only of pontoons but also 
of boats of all sorts, casks lashed together, and rafts. They are 
almost always combined with one or two l»ys of trestle bridging 
at the shore ends. 

The organiuition of bridging personnel in diflerent armies shows 
as much divergence of opinion as tho design of pontoon equipment. 
In Great Britain, since the divisional reorganization, the bridgmg 
trains have been assigned to the " army troops," which include 
two “ bridging trains,’’ totalling 14 office ana 434 men with 92 
vehicles, most of them six-horsed. Each train carries 32 pontoons 
and 32 bays of superstructure, as well as 16 trestles and 8 bays of 
the appropriate .superstructure, and can construct 200 yds. of 
medium bridge in afl. Besides these trains the divisional engineer 
units (2 field companies per division) bear with them in all 4 pontoons 
and 4 trestles, with tho necessary bays of superstructure, their 
total bridging capacity being about 40 yds. of medium bridge. 
In France each army corps has a bridging train which admits of 
the construction of bridges to the extent of about 120 yds. of 
medium and 140 yds. of light bridging and bears besides 2 "advanced 
guard " trains which can provide 33 yds. of medium bridging each. 
Besides the corps trains there are also " army " trains, five in all, 
which con furnish 280 yds. of lucdinm bridging apiece. These 
would be allotted in accordance with the requirements of particular 
campaigns. In Germany the increasing importance attached to 
independent cavalry operations has led to the assignment of a 
folding-boat wagon to every cavalry regitiunl. The regimental 
equipment provides for aferry, capable of taking 25 to 30 infantrymen, 
one artillery vehicle or four horses at one journey, a foot-bridge 
22 to 35 yds. in length, or a light bridge of 8 to 13 yds. By 
assembling the material ot a whole cavalry division of 6 raiments, 
a foot-bridge ot no to 210 yds. or a light bridge of 57 to 70 yds. 
can bo constructed. The corps bridging train of a German army 
coros con construct 140 yds. of medinm or 170 yds. of light 
bringing, and each of the two divisional trains 40 yds. of medium 
and 48 yds. of light bridging. 

PONTOPPIDAN, ERIK (1698-1764), Danish author, was 
bom at Aarhus on the 24th of August 1698. He studied 
divinity at the university of Copenhagen, and for some time 
acted as a travelling tutor. In 1735 he became one of the 
chaplains of the king. In 1738 he was made professor extra¬ 
ordinary of theology at Copenhagen, and in 1745 bishop of 
Bergen, Norway, where he died on the 20th of December 1764. 

His principal works are: Theatrum Daniae veteris el modernae 
(4to, 1730), a description of the geography, natural history, an¬ 
tiquities, &c., of Denmark; Gesla el vestigia danorum extra Daniam 
(3 vols. 8vu, 1740), a laborious but uncritical work; Annates 
eeclesiae danicae (3 vols., 1741-1747); Marmora danica selectiora 
(2 vols. fol.. 1739-1741); Ghssarium norvegicum (1749); Del jijrste 
jorsog Norges naturlige hislorie (4to, 1752-1754); Eng. trans., 
Natural History 0/ Norway (2 vols., 1755), containing curious 
accounts, often referred to, of the Kraoken, sca-.serj)cnt, and the 
like; Origtnes ha/nienses (17(10); Menoea (3 vols., 1742-1743), a 
religious novel. His Danske Atlas (7 vols. 4to), an historiciu and 
tojwgraphical account of Denmark, was mostly posthumous. 

See an article by S. M. Gjellerup in Dansk Biograftsk Lexihon 
(vol. xiii., 1S99). 

PONTOPPIDAN, HENRIK (1857- ), Danish author, son 

of a pastor, was tem at Fredericia on the 24th of July 1857. 
He studied physics and mathematics at the university of Copen¬ 
hagen, and when he was eighteen he travelled on foot through 
Germany and Switzerland. His novels show an intimate 
acquaintance with peasant life and character, the earlier ones 
showing clear evidence of the influence of Kjelland, An 
excellent example of his work is in the trilogy dealing with the 
history of Emanuel Hansted, a theorizing radical parson who 
marries a peasant wife. These three stories, MiM (“Soil,” 
1891), Dei Forjaetteie Land (“ The Promised Land,” 1892), and 
Dommens Dag (1895), are marked by fine discrimination and 
great narrative power. Among his other works are Fra Hyiterne 
(1887), Folkelivsskildringer(^3 parts, i888-i89o),andSAyer(i89o). 
He began in 1898 a new series in Lyhke Per, the story of a typical 
Jutlander. 

See an article of Niels MftUcr in Dansk Biograftsk Lexikon (vol. 
xiii., 1899). 

PONTORMO, JACOPO DA (1494-1557), whose family name 
was Carucci, Italian jjainter of the Florentine school, was bom 
at Pontormo in 1494, son of a painter of ordinary ability, was 
apprenticed to Leonardo da Vinci, and aftenwards took lessons 
from Piero di Coslmo. At the age of eighteen he became a 
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journeymaa to Andrea del Sarto, and was renutrked u a young 
man exceptional acoomplishinent and promiee. Later on, 
but still in early youth, he executed, in continuation of Andrea’s 
labours, the “ Visitation," in tlie cloister of the Servi in Florence 
—one of the principal surviving evidences of his powers. The 
most extensive senes of works which he ever undertook was a 
set of frescoes in the church of S. Lorenzo, Florence, from the 
“ Creation of Man to the Deluge,” closing with the “ La.st 
Judgment.” By tliis time, towards 1546, he had fallen under 
the dangerous spell of Michelangelo’s colossal genius and super¬ 
human style; and Pontormo, after working on at the frescoes 
for eleven years, left them incomplete, and the object of general 
disappointment and disparagement. They were finished by 
Angelo Bronzino, but have long since vanished under whitewash. 
Among the best works of Pontormo are his portrait.?, which 
include the likenesses of various members of the Medici family; 
they are vigorous, animated and highly finished. He was fond 
of new and odd experiments both in style of art and in method of 
painting. From Da Vinci he caught one of the marked physio¬ 
gnomic traits of his visages, smiles and dimple.?. At one time 
he took to direct imitation or reproduction of Albert Diirer, 
and executed a scries of paintings founded on the Passion 
subjects of the German master, not only in composition, but 
even in such pceuliaritics as the treatment of draperic.s, &c. 
Pontormo dieef of dropsy on the znd of January 1557, mortified 
at the ill suoiess of his Irescoes in S. Lorenzo; he was buried 
below his work in the Servi. 

PON’TREMOLI, a town and bishop’s sec of the province of 
Massa and Carrara, Tuscany, Italy, in the upper valley of the 
Magra, 25 m. N. by E. of Spezia by rail and 49 m. S.S,W. of 
Puma, 843 ft. above sea-level. J’op. (1901), 4107 (town); 
14,570 (commune). It has a i7th-centiiry cathedral. The 
church of the Annunziata with its Augustinian monastery is i 
interesting. There are'Mso mineral springs. I'he town, which 
is well situated among the mountains, was an independent 
republic in the 12th and i3t]i centuries, and in 1495 was sacked 
by the troops of Ciiarles VIII. of France. It was much damaged 
by an earthquake in 1834. 

FONTDS, a name applied in ancient times to extensive tracts 
of country in the north-east of A.sia Minor bordering on the 
Euxine (Black Sea), which was often called simplj' Pmitos 
(the Main), by the Greeks. The exact signification of this 
purely territorial name varied greatly at different times. The 
Greeks used it loosely of various parts of tho shores of the Euxine, 
and the term did not get a definite connotation till after the 
establishment of the kingdom founded beyond the Halys during 
the troubled period following tlie death of Alexander the Great, 
about 301 B.C., by Mithradates I., Kiisies, son of a Persian 
satrap in the service of Antigonus, one of Alexander’s siicce.s.sor.s, 
and ruled by a succe.ssion of kings, mostly bearing the same name, 
till 64 B.c. As the greater part of this kingdom lay within 
the immense region of Cappadocia, which in early age.s extended 
from tho borders of Cilicia to the Euxine, the kmgdom as a 
whole wa,s at first called “ Cappadocia towards the Pontus ” 
(■jTjitKs T<J nuvru), but afterwards simply “ Pontus,” the name 
Cappadocia lieing henceforth restricted to the southern half 
of the region previously included under that title. Under th'e 
last king, Mithradates Eupator, commonly called the Great; 
the realm of Pontus included not only Pontic Cappadocia but 
also the seaboard from the Bithynian frontier to Colchis, part 
of inland Paphlagonia, and I.esser Armenia (see under Mithra- 
DATEs). With the destruction of this kingdom by Pompej' 
in 64 B.C., the meaning of the name Pontus underwent a change. 
Part of the kingdom wa.s now annexed to the Roman Empire, 
being united wilh Bithynia in a double province called “ Pontus 
and Bithynia ” : this part included (possibly from the first, 
but ccrtainl)- from about 40 B.c. onwards) only tlie seaboard 
between Heracleia (EregU) and Amisus (Samsm), the ora Pontica. 
Hereafter the simple name Pontus without qualification was 
regularly employed to denote the half of this dual province, 
especially by Romans and people speaking from the Roman | 
point of view; it is so used almost always in the New Testament. 


But it was also frequently used to denote (in whole or part) that 
portion of the old Mithradatic kingdom which lay between the 
^lys (roughly) and the borders of Colchis, Lesser Axmenk, 
Cappadocia and Galatia—the region propaly designated 
the title “ Cappadocia towards the Pontus,” which was always 
the nucleus of the Pontic kingdom. 

This region is regarded by the geographer Strabo (aj). 19-ao), 
himself a native of the country, as Pontus in the strict sense 
of the term (Gfogr, p. 678). Its native population was of the 
same stock a.5 that of Cappadocia, of which it had formed a part, 
an Oriental race often colled by the Creeks Leucosyri or l^ite 
Syrians, as distinguished from the southern Syrians, who were 
of a darker complexion, but their pTeci,se ethnological relations 
are uncertain. Geographically it is a table land, forming the 
north-east corner ol the great plateau of Asia Minor, edged on the 
north by a lofty mountain rim, along the foot of which runs a 
fringe of coast-land. The table-land consists of a series of fertile 
plains, of varying size and elevation separated from each other 
by upland tracts or mountains, and it is drained almost entirely 
by the river Iris {Yeskii Irmak) and its numerous tributaries, 
the largest of which are the Stylax (Tchekerek Irmak) with many 
affluents and the Lycus (Kalkid Irmak), all three rising in the 
highlands near, or on, the frontier of Armenia Minor and flowing 
first in a westerly and then in a north-westerly direction to 
merge their waters in a joint .stream, which (under the name 
of the Iris) pierces the mountain-wall and emerges on the east 
of Arai.sus {Sainsun). Between the Halys and the Iris the 
mountain rim is comparatively low and broken, but east of the 
Iris it is a continuous lofty ridge (called by the ancients Pary- 
itdrcs and Sry'dises), whose rugged northern slopes are furrowed 
by torrent beds, down which a host of small streams (among 
them tlic Thermodon, famed in Amazon story) tumble to the 
i sea. The.s(! inaccessible slopes were inhabited even in Strabo’s 
time by wild, half-barbarous tribes, of whose ethnical relations 
wc are ignorant —the Chalybes (identified by the Greeks with 
Homer's Chalybes), Tibareni, Mosynoeci and Macrone.s, on 
whose manners and condition some light is thrown by Xenophon 
{Anah. V.). Hut the fringe of coast-land from Trebizond 
westward is one of the mo.st beautiful parts of Asia Minor and 
is justly extolled by Strabo for its wonderful productivenes*. 

The sea-coast, like the rest of tlie south shore of the EuxinOr 
was studded with Greek colonies founded from the 6th tMitnry 
onwards: Amisus, a colony of Miletu,s, which in the 5th century 
received a body of Atlienian settlers, now tlte port of Samsun-, 
Cotyora, now Ordu ; Cerasus, the later Phamacia, now Kerasund; 
and Trapezus (Trebizond), a famous city from Xenophon’s 
time till the end of the middle ages. The last three were 
colonies of Sinope, itself a Milesian colony. The cltief towns 
in the interior were Amasia, on the Iris, the birthplace of Strabo, 
the capital of Mithradates the Great, ond the burial-place of die 
earlier kings, whose tombs still e-xist; Comana, higher up the 
river, a famous centre of the worship of the goddess Ma (or 
Cybele); Zeia, another great religious centre, rcfouiidcd Dy 
Pompey, now Zileh; Eupatoria, refounded by Pompey as 
Magnopol’is at the junction of the Lycus and Iris; Cabira, 
Pompey’s Dinspolis, afterwards Neocaesarca, now Niksar; 
Sebastopoh's on the Scylax, now Sulu Serai- Sebastcia, now 
Sivas; and Megalopolis, a foundation of Pompey, somewhere in 
the same district. 

The history of thi.5 region is the history of the advance of 
the Roman Empire towards the Euphrates. Its political 
position between 64 and 41 B.c., when Mark Antony became 
master of the East, is not quite certain. Part of it was handed 
over by Pompey to client princes: the coast-land east of the 
Halys (except the territory of Amisus) ond the hill-tribes ot 
Paryadres were given, with Les.scr Armenia, to the Galatian 
chief Deiotarus, with the title of king; Comana was left under 
the rule of its higlr-priest. The rest of the interior was parti¬ 
tioned by Pompey amongst the inland cities, almost all of which 
were founded by him, and, according to one view, was included 
together with the seaboard west of Amisus and thecornerof north¬ 
east Phphlagonia possessed by Mithradates in his new province 
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Poabu-Bitfaynia. Others nMintain tha! only the seaboard 
was induded in the province, the inland cities being constituted 
self governing, “ protected ” communities. The latter view 
is more in conformity with Roman policy in the East, which 
did not usually annex countries till they reached (under the 
rule of client princes) a certain level of civilization and order, 
but it is difficult to reconcile with Strabo’s statements (p. 541 
sqq.). In any ease, during the years following 40 B.c. all inland 
Pontus was handed over, like north-east Paphlagonia, to native 
dynasts. The Pontic possessions of Deiotarus (d. 40 b.c.) were 
ghien with additions (a.g. Cabira) in 39 b.c. to Darius, son of 
Phamaces, and in 36 B.c. to Polemon, son of a rhetorician of 
Laodicea on the Lycus. The high-priest of Coraana, Lycomedes, 
received an accession of territory and the royal title. The 
territories of Zela and Megalopolis were divided between Lyco¬ 
medes, the high-priest of Zda and Ateporix, who ruled the 
principality of Carana (later Sebastopolis). Amasia and 
Amisus were also given to native princes. 

After the battle of Actiura (31 b.c.) Augustus restored 
Amisus as a “ free city " to the province cd Bithynia-Pontus, 
but made no other serious change. Polemon retained his king¬ 
dom till his death in 8 b.c., when it passed to his widow Pytho- 
doris. But presently the process of annexation began and the 
Pontic districts were gradually incorporated in the empire, 
each being attached to the province of Galatia, then the centre 
of Roman forward policy, (i) The western district was an¬ 
nexed in two sections, Sebastopolis and Amasia in 3-3 b.c., 
and Comana in a.b. 34-35. To distinguish this district from 
the province Pontu.s and Polemon’.s Pontus, it was henceforth 
called Pmtius galaticus (as being the first part attached to 
Galatia). (2) Polemon's kingdom, ruled since a.d. 38 by Pole¬ 
mon II., grandson of the former king, was annexed by Nero in 
A.D. 64-65, and distinguished by the title of Pontus polemoniacus, 
which survived for centuries, jliut the simple name Pontus, 
hitherto commonly used to designate Polemon’s realm, is still 
employed to denote tliis district bj' itself or in conjunction 
with Pontus Galaticus, where the context makes the meaning 
clear {e.g. in inscriptions and on coins).] Polemoniacus 
included the sea-coast from the Thermodon to Cotyora and the 
inland cities Zela, Magnopolis, Megalopolis, Neocaesarca and 
Sebasleia (according to Ptolemy, but apparently annexed since 
2 B.C., according to its coins). (3) Finally, at the .same time 
(a.d. 64) was annexed the remaining eastern part of Pontus, 
which formed part of Polemon's realm but was attached to 
the province Cippadocia and distinguished by the epithet 
cappadocicus. 'These three districts formed distinct adminis¬ 
trative divisions within the provinces to which they were 
attached, with separate capitals Amasia, Nencaesarea and 
Trapezus; but the first two were afterwards merged in one, 
sometimes called Pontus mediterraneus, with Neocaesarea as 
capital, probably when they were definitively transferred 
(about A.D. 114) to Cappadocia, then the great frontier militarj' 
province. 

With the reorganization of the provincial system under 
Diocletian (about a.d. 295), the Pontic district.s were divided 
up between four provinces of the dinecesis ponlica : (i) Paphla- 
gonia, to which was attached most of the old province Pontus; 
(3) Diospontu.1, re-named Ilelenopontus by Constantine, con¬ 
taining the rest of the province Pontus and the adjoining dis¬ 
trict, eight cities in all (including Sinope, Amisus and Zela) with 
Amasia as capital; (3) Pontus Polemoniacus, containing Comana, 
Folcmonium, Cerasus and Trapezus with Neocaesarea as 
capital; and (4) Armenia Minor, five cities, with Sebasteia as 
capital. This rearrangement gave place in turn to the Byzantine 
system of military districts (jthmes). 

Christianity was introduced into the province Pontus (the 
Ora pontica) by way of the sea in the ist century after Christ 
and was deeply rooted there when Pliny governed the province 
(a.d. m-113). But the Christianization of the inland Pontic 
districts began only about the middle of the 3nl century and 
was largely due to the missionar)’ zeal of Gregory Thaumaturgus, 
bishop of Neocaesarea. 
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See Ratany, Histor. Gteer. of Asia Minor (tSfo); Aaderaon aad 
Cnmont, Studia pontica (1903 et seq.I; Babeloa and Rcinach, 
Rscusil dss nionnaiss d’Asis min., t. i. (1904); H. Gri^oire, " Voyage 
dansle Pont," &c. in OuJi, ds cams. ksll. (1909). (j. C. C. A.) 

POXTDS DE TYABD (c. 1521-1605), French poet and member 
of the PUiade (see Daubat), was seigneur of Bissy in Burgundy, 
where he was bom in or about 1521. He was a friend of j^toinc 
Heroet and Maurice Sc^ve, and to a certain extent anticipated 
Ronsard and Joachim Du Bellay, His Erreurs amoureuses, 
originally pubfished in 1549, was augmented with other poems 
in successive editions till 157^. On the whole his poetry is 
inferior to that of his companions, but he was one of the first 
to write sonnets in French (the actual priority belongs to Melin 
de .St Gelois). It is also said that he introduced tire sestine 
into France, or rather reintroduced it, for it was originally 
a FT0ven9al invention. In his later years he gave himself up 
to the study of mathematics and pliilosophy. He became bishop 
of Chalons-sur-Saoiie in 1578, and in 1587 appeared his Discours 
philosophiquss. He was a zealou.s defender of the cause of 
Henry III. against the pretensions of the Guises. This attitude 
brought down on him the vengeance of the league; he was 
driven from Chalons and his chateau at Bissy was plundered. 
He survived all the members of the P 14 iade and lived to see the 
onslaught made on their doctrines by Malherbe. Pontus 
resign^ his bishopric in 1594, and retired to the chateau de 
Bragny, where he died on the 23rd of September 1605. 

(Euvret poUiqnes may be {ound ia the Pliiade franfaise (1875) 
of M. Ch. Marty-baveaux. 

PONTYPOOL, a market town in the northern parliamentary 
division of Monmouthsliire, England, 8 m. N. of Newport 
served by the Great Western, London & North-Western, and 
Rhyraney railways. Pop. of urban district (1901), 6126. It 
is beautifully situated on an acclivity gbove the Afon Lwyd, 
a tributary of the Usk. Its prosperity is due to its situation 
on tire edge of the great cool- and iron-field of Monmouthshire 
and Glamorganshire. The earliest record of trade in iron is in 
1588, but it was developed chiefly in the beginning of the i8th 
century by the family of Hanbury, the proprietors of Pontypoof 
Park. Pontypool was formerly famed for its japanned goixls, 
invented by Thomas Allwood, a native of Northampton, who 
settled in the town in the reign of Charles II., but the manu¬ 
facture has long been transferred elsewhere. The town and 
neighbourhood contain large forges and iron mills for the manu¬ 
facture of iron-work and tin-plate. Water communication 
is afforded with Newport by the Monmouthshire Canal. On 
the south-east of Pontypool is the urban district of Panteg, 
including Griflfithstown, with a population (1901) of 7484, 

PORTYPBIOD, a parish, market town, and urban district, 
in the eastern parliamentary division of Glamorganshire, Wales, 
situated on the Taff at its junetbn with the Rhondda, on the 
Tail Vale railway, and on the Glamorganshire Canal, 12 m. 
N.N.W. from Cardiff, 1 a S. from Merthyr-Tydfil, and 169 by rail 
from London. It is also connected with Newport by a Great 
Western line iSJ- m. long. Pop. (1901), 32,316. It receives its 
name from a remarkable bridge of one arch spanning the Taff, 
erected in 1755 William Edwards, a self-taught mason. 
The bridge is a perfect segment of a circle, the chord being 
140 ft., and the height at low water 36 ft. A three-arched bridge 
was erected close to it in 1857. The town is built at the junc¬ 
tion of the three parishes of Llanwonno, Llantwit Fardrc and 
Eglw)'silan, out of portions of which Glyntaff was formed into 
an ecclesiastical parish in 1848, and from this Pontypridd was 
carved in 1884. The urban district was constituted into a 
civil parish in 1894. The church of St Catherine, built in 
1868, enlarged in 1885, is in early Decorated style; other place* 
of worship are the Baptist, Calvinistic Methodist, Congrega¬ 
tional, and Wesleyan chapels. The principal secular buildmgc 
are a masonic hall, town hall built above the market, free library 
(1890), county intermediate school (1895) and court-house. 
Near the town is a far-famed rocking-stone gj tons in weight, 
known as the Maen Chwyf, round which a cirde of small stones 
vras set up in the middle of the 19th century under the direction 
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of M5rvyr Morj(anwg, who used to style himself archdruid of 
Wales. The place became, for a time, famous as a meeting 
place for neo-l)ruidic gatherings. Pontypridd was an insig¬ 
nificant village till the opening of the Taff Vale railway into 
the town in 1840, and it owed its progress chiefly to the de¬ 
velopment of the coal areas of the Rhondda Valley, for which 
district it serves ns the market town and chief business centre. 
It also possesses anchor, chain, and cable works, chemical works, 
and iron and brass foundries. Pontypridd has, jointly with 
Rhondda, a stipendiary magistrate since 1872. 

POKY (from the Lowland Scots powney, probably from 0 . Fr. 
poulmet, diminutive of potdain, a colt or foal; Late Lat. puUanus, 
Lat. puUus, a young animal), a horse of a small breed, sometimes 
confined to such as do not exceed 13 hands in height, but 
generally applied to any horse under 14 hands (see Hokse). The 
word is of frequent use as a slang term—e.g. for a sum of £25 ; 
for a liquor measure or glass containing less than a half-pint; 
and in America for a literal translation of a foreign or ctesical 
author, a “ crib.” 

PONZA (anc. Pontiae), the principal of a small group of 
islands belonging to Italy. Pop. (1901), 4621. The group is of 
volcanic origin, and includes Palmarolu (anc. Palmaria), Zannone 
(Sinonia), Ventotene (Pandateria, pop. in 1901, 19S6) and San 
Stefano. It is situated about 20 m. S. of Monte Circeo and 
70 m. W. of Naple.s, and belongs partly to the province of Caserta 
and partly to that of Naples (Ventotene). There is regular 
communication with Naples by steamer, and in summer with 
Anzio. The islands rise to a height of about 70 ft. above sea- 
level. They are now penal settlements, and their isolated 
character led to their being similarly used in ancient times, A 
colony with Latin rights was founded on Pontiae in 313 B.c. 
Nero, Germanicus’s eldest son, and the sisters of Caligula, were 
confined upon it; whila. P'tttdateria was the place of banishment 
of Julia, daughter of Augustus, of her daughter Agrippina the 
elder, and of Octavia, the divorced wife of Nero. 

POOD, a Russian weight, equivalent to 40 Hi Russian and 
about 36 1 b avoirdupois. A little more than 62 poods go to 
the ton. The word is an adaptation of the Low German or 
Norse pund, pound. 

POOL, (i) A pond, or a small body of still water; also a 
place in a river or stream where the water is deep and .still, so 
applied in the Thames to that part of the river known as The 
Pool, which reaches from below London Bridge to Limehouse. 
The word in Old English was p6l, which may be related to pull 
or pyll, and the similar (,'eltic words, e.g. Comi.sh pol, a creek, 
common on the Bristol Channel and estuary of the Severn, on 
the English side in the form “ pill.” A further connexion has 
been suggested with Lat. palus, marsh; Gr. m/Mt, mud. (2) 
A name for the stakes, penalties, &c., in various card and other 
games when collected together to be paid out to the winners; 
also the name of a variety of games of billiards (17.0.). This 
word has a curious history. It is certainly adapted from Fr. 
poule, hen, chicken, apparently a slang term for the stakes in 
a game, possibly, as the New English Dictionary suggests, used 
as a synonym for plunder, booty. Chicken-hazard ” might 
be cited as a parallel, though that has been taken to be a cor¬ 
ruption of “ chequeen,” a form of the Turkish coin, a sequin. 
When the word came into use in English at the end of the 17th 
century, it seems to have been at once identified with “ pool,” 
pond, as Fr. fiehe {fteher, to fix), a counter, was with “ fish,” 
counters in card games often taking the form of “ fish ” made 
of mother-of-pearl, &c. “ Pool,” in the sense of a common 
fund, has been adopted as a commercial term for a combination 
for the purpose of speculating in stocks and shares, the several 
owners of securities “ pooling ” them and placing them under a 
single control, and sharing all losses and profits. Similarly 
the name is given to a form of trade combination, especially in 
railway or shipping companies, by which the receipts or profits 
are divided on a certain agreed-upon basis, for the purpose.of 
avoiding competition (see Trusts). 

POOU, MATTHEW (1624-1670), English Nonconformist 
theologian, was born at York, educated at Emmanuel College, 


CamlH-idge, and from' 1649 till the passing of the Act of Unifor¬ 
mity (1662) held the rectory of St Michael le Queme, London, 
Sul^quent troubles led to his withdrawal to Holland, and he 
died at Amsterdam in 1679. The work with which his name 
is principally associated is the Synopsis criticorum hiblicorum 
(S vols. fol., 1669-1676), in which he summarizes the views of one 
hundred and fifty biblical critics. He also wrote En^ish Anno¬ 
tations on the Holy Bible, as far as Isa. Iviii.—a work which 
was completed by several of his Nonconformist brethren, and 
published in 2 vols. fol. in 1683. 

POOLE, PAUL FALCONER (1806-1S79), English painter, 
was bom at Bristol in 1806. Though self-taught his fine feeling 
for colour, poetic sympathy and dramatic power gained for him 
a high position among British artists. He exhibited his first 
work in the Royal Academy at the age of twenty-five, the sub¬ 
ject being “ The Well,” a scene in Naples. There was an interval 
of seven years before he next exhibited his “ Farewell, Farewell ” 
in 1837, which was followed by the “ Emigrant’s Departure,” 
‘‘ Hermann and Dorothea ” and “ By the Waters of Babylon.” 
In 1843 his position was made secure by his “ Solomon Eagle,” 
and by his success in the Cartoon Exhibition, in which he received 
from the Fine Art Commissioners a prize of £300 sterling. After 
his exhibition of the “ Surrender of Syon House ” he was elected 
an associate of the Royal Academy in 1846, and was made an 
academician in 1861. He died in 1879. 

Poole’s subjects divide themselves into two orders—one 
idyllic, the other dramatic. Of the former his “ May Day ” 
(1852) is a typical example. Of both styles there were excellent 
examples to be seen in the small collection of his works shown 
at Burlington House in the Winter Exhibition of 1883-1884. 
I Among his early dramatic pictures was “ Solomon Eagle ex- 
I horting the People to Repentance during the Plague of 1665,” 
painted in 1843. To this class belongs also the “Messenger 
j announcing to Job the Irruption of the Sabeans and the 
I Slaughter of the Servants ” (exhibited in 1850), and “ Robert, 
I Duke of Normandy and Arietta ” (1848). Finer examples of 
his more mature power in this direction are to be found in his 
” Prodigal Son,” painted in 1869; the “ Escape of Glaucus and 
lone with the blind girl Nydia from Pomjjeii ” (i860); and 
“ Cunstaunce sent adrift by the Constable of Alla,,JCing of 
Northumberland,” painted in 1868. More peaceful than'the.se 
are the “ Song of Troubadours ” (painted 1854) and the “ Goths 
in Italy” (1851), the latter an important historical work of 
great power and beauty. Of a less lofty strain, but still more 
beautiful in its workmanship, is the “ Seventh Day of the 
Decameron,” painted in 1837. In this picture Poole rises to his 
full height as a colourist. In his pastorals he is soft and tender, 
os in the “ Mountain Path ” (1853), the “Water-cress Gatherer* ” 
(1870), the “ Shepston Maiden ” (1872). But when he turns tb 
the grander and more sublime views of nature his work is bold 
and vigorous. Fine examples of this style may be seen in the 
“ Vision of Ezekiel ” of the National Gallery, “ Solitude ” 
(1876), the “ Entrance to the Cave of Mammon ” (1875), the 
“ Dragon’s Cavern ” (1877), “"d perhaps best of all in the “ Lion 
in the Path ” (1873), a great representation of mountain and 
cloud form. 

POOLE, REGINALD STUART (1832-1895), English arclme- 
ologist and orientalist, was bom in London on the 27th of 
January 1832. His father was the Rev. Edward Poole, a well- 
known bibliophile. His mother, Sopha, authoress of The 
Englishwoman in Egypt (1844), was the sister of E. W. Lane, 
the Arabic scholar, with whom R. S. Poole lived in Cairo from 
1842 to 1849, thus imbibing an early taste for Egyptian 
antiquities. In 1852 he became an assistant in the British 
Museum, and was assigned to the department of coins and 
medals, of which in 1870 he became keeper. In that capacity 
he did work of the highest value, alike as a writer, teacher and 
administrator. In 1882 he was largely responsible for founding 
the Egypt Exploration Fund, and in 1884 for starting the Society 
of English Medallists. He retired in 1893, and died on the 8th 
of February 1895. Some of Poole’s best work was done in his 
articles for the Ency. Bril. (9th ed.) on Egypt, Hieroglyphics 
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and Numismatics, and consideraUe portiofis have been retained 
in the present e^tion, even though later research has been 
active in his sphere of work; he also wrote for Smith’s Dictionary 
of the Bible, and published several volumes dealing with his 
special subjects. He was for some time professor of archae¬ 
ology at University College, London, and also lecturer at the 
Royal Academy. 

His elder brother, Edward Stanley Poole (1830-1867), 
who was chief clerk in the science and art department at South 
Kensington, was an Arabic sdiolar, whose early death cut short 
a promising career. His two sons, Stanley Lane-Poole (b. 1854), 
professor of Arabic in Trinity College, Dublin, and Reginald 
Lane-Poole (b. 1857), keeper of the archives at Cbcford, 
lecturer in diplomatic, and author of various historical works, 
carried on the family tradition of scholarship. 

POOLE, a municipal borough, county in itself, market town 
and seaport in the eastern parliamentary division of Dor¬ 
setshire, England, 113^ m. S.W. by W. from London by the 
London & South-Western railway. Pop. (1901), 19,463. It 
is picturesquely situated on a peninsula between Holes Bey 
and the shallow irregular inlet of Poole Harbour. There are 
several modem churches, a guildhall, public library and school 
of art. Poole Harbour, extending inland 6 m., with a general 
breadth of 4 m., has a very narrow entrance, and i-s studded 
with low islands, on the largest of which, Brownsea or Branksea, 
is a castle, transformed into a residence, erected as a defence 
of the harbour in Tudor times, and strengthened by Charles I. 
Potters’ clay is worked here. At low water the harbour is 
entirely emptied except a narrow channel, when there is a 
depth of 8i ft. There are some valuable oyster beds. There 
is a considerable general coasting trade, and clay is exported 
to the Staffordshire potteries. Some shipbuilding is carried 
on, and there are manufacturers of cordage, netting and sail¬ 
cloth. The town also possesses potteries, decorative tileworks, 
iron foundries, agricultural implement works and flour-mills. 
Poole Park, containing 40 acres of land and 6i acres of water, 
was acquired in 1887 and 1889, and Branksome Park, of 
40 acres, in 1895. The borough is under a mayor, 6 aldermen 
and 18 councillors. Area, 5333 acres. 

Although the neighbourhood abounds in British earth¬ 
works and barrows, and there arc traces of a Roman road lead¬ 
ing from Poole to Wimborne, Poole (La Pole) is not mentioned 
by the early chroniclers or in Domesday Book. The manor, 
part of that of Canford, belonged in 1086 to Edward of Salis¬ 
bury, and passed by marriage to William Longesp^c, earl of 
Salisbury, thence to Edmund de Lacy, earl of Lincoln,and with 
his heiress to Thomas, earl of Lancaster, and so to the Crown. 
Poole is first mentioned in a writ of 1214, addressed to the bailiffs 
and good men of La Pole, ordering them to retain all ships within 
their port. Entries in the Patent Rolls show that Poole had 
considerable trade before William de Longesp6e, earl of Salis¬ 
bury, granted the burgesses a charter about 1248 assuring to 
them all liberties and free customs within his borough. The 
bailiff was to be chosen by the lord from six men elected by 
the burgesses, and was to hold pleas for breach of measures 
and assizes. It is uncertain when the burgesses obtained their 
town at the fee-farm rent of £8,13s. 4d. mentioned in 131a. 
The mayor, bailiffs and good men are first mentioned in 1311 
and were required to provide two ships for service against 
Robert de Brus. In 1372 the burgesses obtained assize of 
bread and ale, and right to hold the courts of the lord of the 
manor, the prepositus being styled his mayor. The burgesses 
were licensed in 1433 to fortify the town; this was renewed in 
1462, when the mayor was given cognisance of the staple. 
Elizabeth incoiporated Poole in 1369 and made it a separate 
county; Charles 11 . gave a charter in 1667. The corporation 
was suspended after a writ of quo warranto in 1686, the town 
being governed by the commission of the peace until the 
charters were renewed in 1688. Poole returned two members to 
pjarliament in 1362 and 1368, and regularly from 1452 to 1867, 
when the representation was reduced, ceasing in 1885. It is 
uncertain when the Thursday market was granted, but the 
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msent fairs on the Feasts of SS. Philip and James and All 
Saints were granted in 1453. Poole, as the headquarters of the 
Parliamentary forces in Dwset during the Civil War, escaped 
the siege that crippled so many of its neighbours. When 
Charles II. visited the town in 1665 a large tra^ was carried on 
in stockings, though the prosperity of Poole still depended on 
its usefulness as a port. 

POOKA, or Puna, a city and district of British India, in 
the Central division of Bombay, The city is at the confluence 
of the Mutha and Mula rivers, 1850 ft. above sea-level and i sq m. 
S.E. from Bombay on the Great Indian Peninsula railway. 
Municipal area, atout 4 sq. m.; pop. (1901), 153,320. It is 
pleasantly situated amid exten.sive ^rdens, with a large num¬ 
ber of modem public buildings, and also many temples and 
palaces dating from the i6th to the 19th century. The palace 
of the peshwas is a ruin, having been destroyed by Are in 1817. 
From Its healthy situation Poona has been chosen not only 
as the headquarters of the 6th division of the Southern army, 
but also as the residence of the governor of Bombay during the 
rainy season, from June to September. The native town, along 
the river bank, is somewhat poorly built. The European quarter, 
including the cantonment, extends north-west towards Kirkee. 
The waterworks were constructed mainly by the munificence 
of Sir Jamsetjee Jeejeebhoy. Poona was never a great centre 
of trade or manufacture though still noted for brass-work, 
jewelry and other articles of luxury. Cotton-mills, paper- 
mills, a brewery (at Dapuri), flour-mills, factories of ice and 
mineral waters, and dairy farms furnish the chief industries. 
Educational institutions are numerous. They include the 
government Deccan College, with a law class; the aided Fer- 
gusson college; the government colleges of science and agricul¬ 
ture; high schools; training schools for masters and mistresses; 
medical school; and municipal technical school. The recent 
history of Poona has been painfully associated with the plague. 
During 1897, when the city was first attacked, the death-rate 
rose to 93 per looo inFoona city, 71 per 1000 in the canton¬ 
ment, and 93 per 1000 in Kirkee. 

The District of Poona has an area of 5349 sq. m. Popula¬ 
tion (1901), 995,330, showing an increase of 18 % after the dis¬ 
astrous famine of 1876-1877, but a decrease of 7% in the last 
decade. Towards the west the country is undulating, and 
numerous spurs from the Western Ghats enter the district; to 
the east it opens out into plains. It is watered by many streams 
which, rising in the ghats, flow eastwards until they join the 
Bhima, a river which intersects the district from north to south. 
The principal crops are millets, pulses, oil-seeds, wheat, rice, sugar¬ 
cane, vegetables and fruit (including grapes). The two most 
important irrigation works in the Deccan are the Mutha canal, 
with which the Poona waterworks are connected, and the Nira 
canal. There are manufactures of cotton, silk and blankets. 
The district is traversed by the Great Indian Peninsula railway, 
and also by the Southern Mahratta line, which starts from Poona 
city towards Satara. It is liable to drought, from which it 
suffered severely in 1866-1867, 1876-1877, and again in 
1896-1897. 

In the 17th century the district formed part of the Mahom- 
medan kingdom of Ahmadnagar. Sivaji was born within its 
boundaries at Junnar in 1627, and he wa.s brought up at Poona 
town as the headquarters of the hereditary fief of his father. 
Tha district thus was the early centre of the Mahratta power; 
and when Satara became first the capital and later the prison 
of the descendants of Sivaji, Poona continued to be the seat of 
government under their hereditary ministers, with the title 
of peshwa. Many stirring scenes in Mahratta history were 
enacted here. Holkar defeated the last peshwa under its walls, 
and his flight to Basscin led to the treaty by which he put 
himself under British protection. He was reinstated in ites, 
blit, unable to maintain friendly relations, he attacked the 
British at Kirkee in 1817, and his kingdom passed from him. 

POOP(Lat. puppis, stem), the stem or after-part of a ship; in 
the i6th and i fth centuries a lofty and castellated deck. The verb 
“ to poop ” is used of a wave breaking over the stem of a vessel. 

XXII. 3 a 
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POOBE (or Poojt), RKHASD (d. 1337), English bishop, was 
a son of Richard of Ilcbester, bishop of Wi^ester. About 
1197 he was chosen dean of Sarum and, after being an un¬ 
successful candidate for the bishoprics of Winchester and of 
Durham, he become bishop of Chichester in 1214. In 1217 he 
was translated to Salisbury, where he succeeded his elder brother, 
Herbert Poore, and in 1228 to Durham. He died at Tarrant 
Monkton, Dorset, said by some to be his birthplace, on the isth 
of A^il 1237. Poore took some part in public affairs under 
Henry III., but the great work of his life was done at Salisbury. 
Having in 1219 removed his see from Old to New Sarum, or 
Salisbury, he began the building of the magnificent cathedral 
there; he laid the foundation-stone in April 1220, and during 
his episcopate he found money and forwarded the work in other 
ways. For the city the bishop secured a charter from Henry Ill. 
and he was responsible for the plan on which it was built, 
a plan which to some extent it still retains. He had something 
to do with drawing up some statutes for his cathedral; he is 
said to be responsible for the final form of the " use of Sarum,” 
and he was probably the author of the Aneren Riwle, a valuable 
“ picture of contemporary life, manners and feeling ” written 
in Middle English. His supposed identity with the jurist, 
Ricardus Anglicus, is more doubtful. 

POOR LAW. The phrase '* poor law ” in English usage 
denotes the legislation embodying the measures taken by the 
stale for the relief of paupers and its administration. The 
history of the subject and its problems generally are dealt with 
in the article Charitv and Charities, and other information 
will be found in Unemplovment and Vagrancy. This article 
will deal only with the practice in the United Kingdom as 
adopted after the reform of the poor law in 1834 and amended 
by subsequent acts. This reform was brought about mainly 
by the rapid increase of the poor rate at the beginning of the 
19th century, showing that a change was necessary either 
in the pooir law as it then existed or in the mode of its adminis¬ 
tration. 

A commission was appointed in 1832 “ to make diligent and 
full inquiry into the practical operation of the laws for the 
relief of the poor in England and Wales, and into tlie manner in 
which those laws were administered, and to report their opinion 
as to what beneficial alterations could be made.” The com¬ 
missioners reported *' fully on the great abuse of the legislative 
provision for the poor as directed to be employed by the statute 
of Elizabeth,” finding “ that the great source of abuse was the 
outdoor relief afforded to the able-bodied on their own account 
or on that of their families, given either in kind or in money.” 
They also reported that “ great maladministration existed in 
the workhouses.” To remedy the evils they proposed con¬ 
siderable alterations in the law, and the principal portion of 
their suggestions was embodied in the Poor Law Amendment 
Act 1834. By virtue of this act three (Mmmissioners were 
appointed (originally for five years, but subsequently con¬ 
tinued from time to time), styled “ the poor law commissioners 
for England and Wales,” silting as a board, and appointing 
assistant commissioners and other officers. The administration 
of relief according to the existing laws was subject to their 
direction and control, and to their orders and regulations for 
the government of workhouses and the guidance and control 
of guardians and vestries and the keeping and allowing qf 
accounts and contracts, without interfering with ordinary relief 
in individual cases. The whole of England and Wales was 
divided into twenty-one districts, to each of which an assistant 
commissioner was appointed. The commissioners under their 
powers formed poor law unions by uniting parishes for general 
administration, and building workhouses, guardians elected by 
the ratepayers (or « efficio) having the general government 
and administration of relief. The expense w.as apportioned to 
each parish on settled principles and rules, with power, however, 
to treat the united parishes as one for certain purposes. Out¬ 
door relief might be given, on the order of two justices, to poor 
penons wholly unable to work from old age or infirinity. 

The obstacles which the act had to contend with in London 


chiefly arose from the conftuion and perplexity of jurisdiction 
which existed in the one hundred and seventy parishes com¬ 
prised within the city of London and the metropolitan district, 
some of these containing governing bodies of their own; in some 
the parish business was professedly managed by open vestries, 
in others by select vestries, and in addition to these there were 
elective vestries, while the majority of the largo parities were 
managed under local acts by boards of directors, governors 
and trustees. These governing bodies executed a great variety 
of functions be-sides regulating the management of the poor. 
The power, patronage and the indirect advantages which arose 
from the ^ministration of the local funds were so great that 
much opposition took place when it was proposed to interfere 
by constituting a board to be annually chosen and freely elected 
by the ratepayers, on which the duty of regulating the expen¬ 
diture for the relief of the poor was to depend. The general 
management of the poor was, however, on a somewhat better 
footing in London than in the country, 

Tlie act of 1834 was rather to restore the scope and intention 
of the statute of Elizabeth by placing its admmwtration in the 
hands of responsible persons chosen by the ratepayers, and 
themselves controlled by the orders of a central body, than to 
create a new system of poor laws. The agents and instruments 
by which the administration of relief is afforded are the fol¬ 
lowing. The description applies to the year iqio, but, as 
noticed below, the question of further reform was aheady to 
the fore, and the precise direction in which changes should go 
was a highly controvereial matter. 

The guardians of the poor regulate the cases and de.scription 
of relief within the union; a certain number of guardians are 
elected from time to time by the ratepayers. The 
number was formerly determined by the central *"*’ 
board,* by whom full directions as to the mode of election 
were given. In addition to those elected there were ex officio 
guardians, principally local magistrates. However, both these 
and nominated guardians were done away with by the Local 
Government Act 1804. The plural vote (which gave to the 
votes of the larger ratepayers a higher value) was also abolished; 
and in place of the old property qualification for the office of 
guardian a ratepaying nr residential quabficatiun was sub¬ 
stituted. In urban districts the act in other respects left the 
board of guardians untouched, but in rural districts it inaugu¬ 
rated a policy of consolidating local .authorities. In the rural 
districts the district council is practically amalgamated with the 
guardians, for, though each body retains a separate corporate 
existence, the district councJllors are the guardians, and guar¬ 
dians as such arc no longer elected. These electoral changes, 
extremely democratic in their character, brought about no 
marked general change in poor law administration. Here and 
there abrupt changes of policy were made, but the difficulty of 
bringing paieral principles to bear on the administration of the 
law remamed much as before. 

The guardians hold their meetings frequently, according to the 
exigencies of the union. Individual rases are brought to their 
nodee—most cases of resident poor by the relieving officer of 
the union; the case of casual paupers by him or by the work- 
house officers by whom they were admitted in the first instance. 
The resident poor frequently appear in person before the guar¬ 
dians. Ihe mode of voting which the guardians follow in respect 
to any matter they differ on is minutdy regulated, and all their 
proceedings, as well as those of their officers, are entered in pre¬ 
scribed books and forms. They have a clerk, generally a local 
solicitor of experience, who has a variety of responsible duties 
in advising, conducting correspondence and keeping books of 

’ After an intermediate transfer in 1847 of the powers of the 
poor law commissioners, and the constitution of a fresh boasd 
styled ” commissioners for adrainistering the laws for relief of the 
poor in England," it was found expedient to conoentrate in one 
department of the government the supervision of the laws relating 
to the public health, the relief oi the poor and local government; 
arid this concentration was In iSyr carried out by the establishment 
fbv Act of Parliament 34 & 33 Viet. c. 70) of the local government 
board; 
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accounts, ^ canying out the diMctioM of the guenjians, 
who in ^eir turn are siibject to the general or special regulations 
of the local government board. 

It may be mentioned here that the chief difficulty in under* 
standing the English poor law arises from the fact that there are 
three authorities, each of them able to alter its administration 
fundamentally. The poor law is not only the creation of 
statutes passed by parliament; it is also controlled by the 
subordinate jurisdiction of the local government board, which in 
virtue of various acts has the power to issue orders. In a 
single year the local government board may issue nearly two 
thousand orders, over a thousand of them having special reference 
to the poor law. It is not possible therefore even to suramariae 
the mass of subordinate legislation. A third source of authority 
is tite local board of guardians, which, within the discretion 
allowed to it by statutes and orders, can so variously administer 
the law that it is difficult to understand how procedure so 
fundamentally different can be based on one and the same law. 
This elasticity, admirable or mischievous, as wc choose to 
regard it, is the most characteristic feature of the English poor 
law system. The various officers of the union, from the medical 
officers to workhouse porters, including masters and matrons 
of workhouses, are generally appointed by the guardians, and 
the areas, duties and salaries of all the paid officers may be 
prescribed by the local government board. 

Among a multitude of miscellaneous duties and powers of 
the guardiaius, apart from the ordinary duties of ordering or 
refusing relief in individual ca.ses and superintending the officers 
of the union, the duties devolve on them of considering the 
adjustment of contributions to the common fund whether 
of divided or added parishes, and matters affecting other unions, 
the building of workhouses and raising of money for that and 
(rther purposes, the taking of land on lease, the hiring of buildings, 
special provisions as to superannuation and allowances to officers, 
the maintenance and orders as to lunatics apart from individual 
instances, and the consideration of questions of settlement 
and removal. A paramount obligation rests on the guardians 
to attend to the actual visitation of workhouses, schools and 
other institutions and places in which the poor are interested, 
and to call attention to and report on any Irregularity or neglect 
of duty. Guardians may charge the rates with the expense.*: 
of attending conferences for the discussion of matters con¬ 
nected with their duties (Poor Law Conferences Act 1883). In 
relation to expenditure the guardians have very considerable 
but restricted powers. Their accounts are audited by district 
auditors appointed by the local government board. 

Overseers of the poor arc still appointed under the statute 
of Eliaabeth, and the guardians cannot interfere with the ap¬ 
pointment. As, however, the relief of the poor is 
OvtmtTM. ^(jjn^nistered by boards of guardians, the principal 
duties of overseers relate to the making and collection of rates 
and payments. The guardians, by order of the local govern¬ 
ment board, may appoint assistant overseers and collectors. 

The conditions of persons entitled to relief are indicated by 
the terms of the statute of Elizabeth. If they fall within the 
definitions there given they have right to relief. 
^ fundamental principle with respect to legal relief 
of the poor is that the condition of the pauper 
ought to be, on the whole, less eligible than that of the independent 
labourer. The pauper has no just ground for complaint, 
if, while his physical wants are adequately provided for, 
lus condition is less eligible than that of the purest class of 
those who contribute to his support. If a state of destitution 
exists, the failure of third persons to perform their duty, as a 
husband, or relative mentioned in the statute of Elizabeth, 
neglecting those he is under a legal obligation to support, is no 
answer to the application. The relief should be afforded, and fe 
often a condition precedent to the right of parish officers to take 
proceedings against the relatives or to apply to other poor 
unions. The duty to give immediate relief must, however, 
vary with the circumstances. The case of wanderers under 
circumstances not admitting of delay may be different from 



that of persons rerideat on the Spot where inquiry ei to all the 
circumstances is practicable. The statute ftt Elizabeth con¬ 
templated that the relief was to be afforded to the poor resi¬ 
dent in the parish, but it is contrary to the spirit of the law ffiat 
any person shall be permitted to perish from starvation or want 
of medical ■ assistance. Whoever is by sudden emergency or 
urgent distress deprived of the ordinary means of suMistence 
has a right to apply for immediate relief where he may 
happen to be. Persons comprehended within thi.s dass arc 
called “ casual poor,” although the term " casuals ” is generally 
used in reference to vagrants who take refuge for a short timi 
in the “ casual wards ” of workhouses. Various tests are 
applied to ascertain whether applicants are really destitute. 
I.abour tests are applied to the able-bodied, and worichouse 
tests are applied to those to whom entering a workhouse is 
made a condition of relief. 

As to the nature and kind of relief given under tlie poor laws 
the great distinction restored rather than introduced by the 
amendment of the poor law system in 1834 was natuntad 
giving all relief to able-bodied persons or their KM at 
families in well-regulated workhouses (that is to 
say, places where they may be set to work according to the 
spirit and intention of the statute of Elizabeth), and confining 
outdoor relief to the impotent—that is, all except the able- 
bodied and their families. Although workhouses formed a 
conspicuous feature in legislation for the poor from an early 
period, the erection of those buildings for unions throughout 
the country where not already provided followed immediately 
on the amendment of the sy.stem in 1834. Since that time there 
has been a constant struggle between the pauper dass and 
the administrators of the law, the former naturally wishing 
to be relieved at their own homes, and in many instances 
choosing rather to go without aid than to remove within 
the walls of the workhouse. Relief gi»en in a workhouse is 
termed “ in (or indoor) maintenance ” relief, and when given 
at the homes of the pappers is termed “ outdoor relief." 

Admission to a workhouse may be by a written order of the 
board of guardians, or by the master or matron (or in their absence 
by the fjortur) without an order in any case of sudden 
or urgent necessity, or provisionafly by a rdieving 
officer, or overseer or churchwarden. Any person who ““**• 
is brought by a policeman as liaving been found wandering in a state 
of destitution may be admitted. It is to be observed generally, 
with respect to all persons who may apply for admission into the 
workhouse under circunrsUinccs of urgent necessity that fheir 
destitution, coupled with the fact of being within the union or 
parish, entitles them to relief, altogether independently of their 
settlcmexit, if they have one, which is a matter for subsequent 
inquiry. 

The regulation.s for the government of workhouses fall under 
two clasises : (i) those wliicb are nuce.ssary for the maintenance of 
goo<I Older in any building in whicdi considerable numbers of 
persons of both sexes and of different ages reside; (z) those which 
are necessary in order that these establishments may not be alms¬ 
houses, but workhouses in the proper meaning of tile term. 

The inmates of a workhouse arc necessarily separated into certain 
classes. In no well-managed institution of this sort, in any country, 
arc mains and females, the old and the young, the healthy and the 
sick, indiscriminately mixed together. Guardians arc required to 
divide the paupers into certain classes, and to subdivide any one 
or more of these classes in any manner which may be advisable, 
aud which the internal arTangement.H of the workhouse admit; and 
Uie. gu.ardiaas ore required from time to time, after consulting the 
medical oflicer, to make necessary atrangomonts with regard to per¬ 
sons labouring under any disease of body or mind, and, so far as cir- 
cunLstances permit, to subdivide any of the enumerated classes with 
reference to the moral character or beluviour or the previous habits 
of the inmates, or I0 such other grounds as may stem expedient. 

The separation of married couples was long a vexal question, the 
evils on the one hand arisuig from tlic former unrestricted practice 
being very great, while on the other hand tlie separation of old 
couples was felt as a great hardship, and by express statutory pro¬ 
vision in 1847 husband and wife, both being above the age of sixty, 
received into a workhouse cannot be compelled to live separate and 
apart from each other (10 & ii Viet c. 109, § 23). This exemption 
was carried somewhat further by contemporaneous orders 01 the 
beard, under which guardians were not comp^ed to separate infirm 
couples, provided they had a sleeping apartment separate from thst 
of other paupers; and in 1876 guardians were empowered, at their 
discretion, to permit husband and wife where Mther of them is 
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Infirm, Rick or disabled by any infnry, or above sixty years of age 
to live together, but every such case must be reportM to the local 
government board (39 & 40 Viet. c. (it, § 10). 

The classification of children apart from SMlult paupers is per¬ 
emptory. Even in those unions where what is called a workhouse 
school IS maintained the children are kept in detached parts of 
the building, and do not associate with the adult paupers. The 
separate school is built on a sq)arate and often distant site. Some¬ 
times the separate .school is one building, sometimes detached 
" blocks," and sometimes a CToup of cottage homes. There still 
remain tea district schools. In some places an experiment which 
is called the scattered homes system has been adopted. This 
consists in lodging-homes for the children placed in dinerent parts 
of the town, Ironi which the children attend the local public ele¬ 
mentary schools. Tn the rural districts and in less populous unions 
the children gonomlly attend the local public elementary school. 
To these expedients boarding-out must be added. The above 
refers of course only to those cliildrcn who as inmates are under the 
charge of the guardians. Outdoor paupers arc responsible for 
the education of their children, but guardians cannot legally continue 
outdoor relief if the children are not sent regularly to school. 

The tendency too has been to improve administrative methods 
with reference to children. 

Two important orders on the subject of the boarding-out of poor- 
law children were issued in i88g. By the Boarding of Children in 
Unions Order, orphan and deserted ehildren can be boarded out | 
with suitable foster-parents in the union by all boards of guardians 
except those in the metropolis. This can be dune either tlirough 
a voluntary committee or directly. By the Boarding Out Order, 
orphan anti deserted children mny be boarded out by all boards of 
guardians without the limits of their own uiWons, but in all cases 
this must be done tlirough the oflices of properly constituted local 
boarding-out committees. The sum payable to the foster-parents 
is not to exceed 4s. per week for each child. The local committee 
require to be approved by the 1 -ucal Government Board. 

The question of the education of poor law children was much 
discussed in later years. During the early years of the central 
authority, it was the object of the commissioners to induce boards 
of guardian.^ to unite in districts for educational purjioses. This 
was advocated on grounds of efficiency and economy. It was very 
unpopular with the local authorities, and the number of such 
districts has never exceeded a dozen. In London, where this 
aggregation was certainly less desirable than in rural unions, several 
districts were formed and large district schools were built. Adverse 
criticism, by Mrs Nassau Senior in 1874, and by a department 
committee appointed twenty years later was directed against these 
large, or, as they arc invidiou.sly called, barrack schools. The 
justice of this condemnation has been disputed, hut it seems 
probable that some of the.se schools had grown too large. Many 
of these have been dissolved by order of the loc.al government 
board on the application of the unions concerned. This con¬ 
demnation of some, schools has in certain quarters been extended 
to all schools, and is construed by others as an unqualified 
recommendation of boarding out, a method of bfinging up poor law 
children obviously requiring even more careful supervision than is 
needed in the publicity of a school. 

Other acts to be noted arc the Poor Law Act 1880 and the Custody 
of Children Act 1891, § 3. The evil of allowing children who 
have been reputably brought up in poor law schools to relapse 
into vicious habits on return to the custody of unworthy parents 
has been the subject of frequent remark. By the act of 1889, 
guardians are authorized to detain children who are under their 
charge, as having been deserted ^ their parents, up to the age of 
lO if boys and of 18 if girls. By the Poor Law Act 1809 the 
principle is extended to orphans and the children of bad parents 
chargeable to the rates. The act of 1891 goes further and enacts 
that whore a parent has (a) abandoned or deserted his child, or' 
(b) allowed his child to be brought up by another person at that 
person’s expense, or by the guardians of a poor law union for such 
a length of time and in such circumstances as to satisfy the court 
that the parent was unmindful of his parental duties, the court 
shall not make an order for the delivery of the child to the parent 
unless the paroni has satisfied the court that, having rogarri to the 
welfare of the child, he is a fit person to have the custody of the 
child. 

Casual and poor wayfarers admitted by the ma-ster and matron 
arc kept in a separate ward and dieted and sot to work in such 
manner as the guardians by resolution direct; and whenever any 
vagrants or mendicants arc received into a workhouse they are 
usually (as a precaution necessary for preventing the introduction 
of infectious or contagious diseases) kept entirely separate from the 
other inmates, unless their stay exceeds a single night. 

For the guidance of guardians an important circular was issued 
from the local government board on the 13th of March 1886. It 
stated that while " the board have no doubt that the powers which 
the guardians possess are fully sufficient to enable them to deal 
with ordinary pauperism, and to meet the demand .for relief frt>m 
the classes who usually seek it," yet " these provisions do not in 
tdl cases meet the emergency. What is required to relieve artisans 
and otliers who have hitherto avoided poor law assistance, and who 
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are temporarily derived of employment, is—(i) Work which will 
not involve the $tigma ol pauperism; (2) work which all can per¬ 
form, whatever may have been their previous occupations; (3) 
work which docs not compete with that of other labourers at 
present in employment; and lastly, work which is not likely 
to interfere with the resumption of regular employment in their 
own trades by those who seek it.” 

The circular went on to recommend tliat guardians should confer 
with the local authorities, " and endeavour to arrange with the 
latter for the execution of works on which unskilled labour may 
be immediately employed." The conditions of such work were 

(1) the men to be employed must be recommended by the guardians; 

(2) the wages must be less than the wages ordinarily paid for such 
work. 

The circular was widely distributed. Many boards that were 
inclined in that direction regarded it us an encouragement to open 
or to promote the opening of relief works. Others, again, looked 
closely at tlie conditions, and declared roundiv that it was impos¬ 
sible to fulfil them. A poor law authority, they said, cannot give 
relief which will not subject the recipients to the legal (if any) and 
economic disabilities attaching to the receipt of poor law relief. 
Work which all can perform can only be (bund in the shape of 
task-work under adequate supervision. If the work is of a useful 
and necessary character it must compete with the labour of others 
belonging to the trades affected. If the relief works are opened by 
authorities other than the poor law guardians, the conditions that 
the men were only to be employed when recommended by the 
guardians, and then paid less than the current rate of wages, were 
calculated, it was urged, to secure bad work, discontent, and all 
the " stigma of pauperism.” The ambiguity of the circular indeed 
was such, that liotli action and inaction seem amply justified by it. 

In the administration of medical relief to the sick, the objects 
kept ill view arc: (1) to provide medical aid for per.sons who are 
really destitute, and (2) to prevent medical relief from „ . , 

generating or encouraging pauperism, and with this 
view to withdraw from the labouring classes, as well 
as from the administrators of relief and the medical officers, all 
motives for applying for or administering medical relief, unless 
where the circumstances render it absolutely necessary. 

Unions are formed into medical districts limited in area and 
population, to which a paid medical officer is appointed, who is 
furnished with a list of all such aged and infirm persons and persons 
permanently sick or disabled as are actually receiving relief and 
residing within the medical officer’s district. Every peraon named 
in the list receives a ticket, and on exhibiting it to the medical 
officer is entitleil to advice, attendance and medicine as his case 
may require. Medical outdoor relief in connexion with dispen- 
sanes Ls regulated in asylum districts of the metropolis by the 
Metropolitan Poor Act 1867 (30 & 31 Viet. c. 6). In connexion 
with medical relief must be noted the Medical Belief Disqualifica¬ 
tion Removal Act 1885. This act relieved voters from disquali¬ 
fication which would otherwise attach in consequence of the receipt 
by them or tlieir families of medical or surgical assistance, or of 
medicine, at the expense of the poor rate. Tliis docs not appjy 
to guardian elections, and it docs not include persons who, in 
addition to medical relief, receive nourishment or other relief from 
the poor rate. The provisions which require the removal of the 
names of paupers from the electoral roll are, it is understood, very 
perfunctorily carried out. The Outdoor Relief Friendly Societies 
Act 1^4 authorized guardians, in calculating the proper allowance 
to bo nvide, to disregard an income derived from a friendly society, 
aifd to give relief as if the applicant in receipt of such an allowance 
was wholly destitute. This act is a curious illustration of the 
English poor law system. In earlier years, notably in what is 
known as Paget’s letter (22nd Rep. Poor I..aw Board, p. 108), the 
central board had, in answer to inquiry, pointed out that such 
preferential treatment given to men receiving benefit, insufficient 
to maintain them, from a friendly society, could not in equity 
be withheld from persons in receipt of an adequate benefit, or from 
those whose savings took the form of a dcpo.sit in a banlc, of a share 
in a co-operative society, or of cottage property; and further, that 
an engagement on the part of guardians to supplement insufficient 
allowance from a friendly society was a bounty on inadequate and 
insolvent friendly society finance. The central board went so 
far os to say that relief given in such disregard of the pauper’s 
income was illegal. They had, however, issued no peremptory 
order on the subject, nor had guardians been surcharged for neglect 
of the rule. The local authorities followed their own discretion, 
and a very general practice was to reckon friendly society allowances 
at half their value. The above act set aside the central board’s 
earlier interpretation of the law. It made, however, no attempt 
to enforce its procedure on the numerous boards of guardians who 
regard the course thereby autoorized os contrary to public policyr 

A lunatic asylum is required to be provide by a county or 
borough for the reception of pauper lunatics, with a committee of 
visitors who, among other duties, fix a weekly sum to 
be charged for the lodging, maintenance, medicine and 
clothing of each pauper lunatic confined in such asylum. Several 
acts were passed. The Lunacy Act 1890 consolidated the acts 
affecting lunatics. It was further amended by the Lunacy Act i8gi. 
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An explanatory letter issued by the local government board will 
be louud in the aoth Annual Keport, p. is- The tendency of this and 
of all recent legation for an afflicted class has been to increase the 
cue and the safeguards for th^ proper treatment. 

A settlement is the right acquired in any one of the modes pointed 
out by the poor laws to become a recipient of the benefit of those 
laws in that parish or place where the right has been last acquired. 

No relief is given from the poor rates of a parish to any person 
who does not reside within the union, except where such person 
ns Qass- bdug casually within a parish becomes destitute by 
tJcBot sudden distress, or where such person is entitled to 
receive relief from any parish where non-resident 
under Justice's order (applicable to persons under 
orders of removal and to non-resident lunatics), and except to 
widows and legitimate children where the widow was resident with 
her husband at the time of his death out of the union in which she 
was not settled, or where a child under sixteen is maintained in a 
workhouse or establishment for the education of pauper children 
not situate in toe union and in some other exceptional cases. 

Immediately before toe passing of the Poor Ijiw Amendment 
Act 1834 settlements were acquired by birth, hiring and service, 
apprenticeship, renting a tenement, estate, office or payment of 
rates. In addition to these an acknowledgment (by certificate), by 
relief or acts of acquiescence) has practically too effect of a settle¬ 
ment, for, if unexplained, such an acknowledgment stops the parish 
from disputing a settieraent in toe parish acknowledging. The 
Poor Law Amendment Act 1834 abolished settlement by hiring 
and service (or by residence under it) and by serving an office, and 
by apprenticeship in the sea service. Moreover too guardians of 
a unron might agree (subject to the approval of toe commissioners) 
that all the parishes forming it should for the purposes of settle¬ 
ment be considered as one pari.sh. 

It is to be observed that, for the purposes of relief, settlement 
and removal and burial, the workhouse of any parish is considered 
as situated in the parish to which each poor person is chargeable. 

There may be a settlement by parentage, for legitimate children 
take toe settlement of their father, or if he has no settlement they 
are entitled to the settlement of their mother; and it is only when 
both these sources fail discovery that their right of settlement by 
birth accrues; for until the settlement of the father or mother has 
been ascertained too settlement of a legitimate child, like that of a 
bastard, is in the place where the birth took place. 

A settlement attaches to those persons who have a settlement of 
some kind. Foreigners born out of the country and not acquiring 
any in one of the modes pointed out mu-st be provided for, if requiring 
relief, where they happen to be. 

As the burden of maintaining the poor is thrown on the parish 
of .settlement, when toe necessity for immediate relief arises in 
another pari.sh, the important question arises whether the pauper 
can be removed; for, although the parish where the pauper happens 
to bo must afford immediate relief without waiting for removal, 
the parish of settlement cannot in general be charged with tho 
cost unless the pauper is capable of being removed. The question 
of removabihty is distinct from settlement. A pauper often 
acquires a status or irremovability without gaining a settlement. 

Irremovability is a principle of great public importance quite 
irrespective of toe incident gi cost as between one parish or another. 
Before the introduction of a status of irremovability removal might 
take place (subject to powers of su-spension in case of sickness and 
otherwise) after any interval during which no legal settlement 
was obtained; mere length of residence without concurrent cir¬ 
cumstances involving the acquisition of a settlement on obtaining 
relief gave no right to a pcr.son to remain in the parish where he 
resided. 

In 1846 it was enacted that no person should be removed nor 
any warrant granted for the removal of any person from any parish 
in which such persons had resided for five years (9 & 10 Viet. c. 66). 
In 1861 three years was submitted for five (24 A 25 Viet. c. 33); 
and only four years later one year was substituted lor three (28 & 
ag Viet. c. 79). Apart from these reductions of time in giving 
tho status of irremovability, actual removals to the parish of settle¬ 
ment were narrowed by provisions giving to residence in any 
part of a union the same effect os a residence in any pariah of that 
union (24 & 25 Viet. c. ^3). On the other hand the time during 
which pariah relief is received, or during which toe person Ls in any 
poorhouse or ho^ital or in a prison, is excluded from the computa¬ 
tion of time (g « 10 Viet. c. 60 ). 

Tho removability as well as toe settlement of the family, «.«. 
of the wife an.l unemancipated children, are practically subject to 
one and the same general rule. Wherever any person has a wife 
or children having another settlement, they are removable where 
he is removable, and ore not removable from any parish or place 
from which ho is not removable (ii ft 12 Viet. c. Jii). 

It is to be borne in mind that no person exempted from liability 
to be removed acquires, by reason of such exemption, any settle¬ 
ment in any parish; but a residence for throe years gives a qualified 
settlement (39 & 40 Viet. c. 61). 

Tho cost of relief of paupers rendered irremovable is borne by too 
common fund of the union (i 1 fti2 Viet. c. 110, § 3) as union expenses 
(5 6), and any question arising in the union with reference to the 


charging relief may be referred to and decided by toe local govern¬ 
ment board ($ 4). 

The pcOT rate is the fund from which toe cost of relief is princi¬ 
pally dmived. The statute of Elirabeth (extended in some respects 
as to places by 13 ft 14 Charles II. c. j2) embraced - . 

two classes of persons subject to taxation—occupiers ' 
of real property and inhabitants in respect of personal property, 
although the ratoabillty under the latter head was reluctantly 
conceded by the courts of law, and was in practice only partially 
acted upon. 

As r^rds occupiers of land and houses, the correct principles as 
to the persons liable to be rated were, after many erroneous views 
and decisions, established by the House of Lords in 1863 in the 
case of the Mersey docks. The only occupier exempt from the 
operation of the act of Elixabeth is tho Crown, on toe general prin¬ 
ciple that such liabilities are not imposed on the sovereign unless 
expressly mentioned, and that principle applies to toe direct and 
immediate servants of the Crown, whose occupation is the occupa¬ 
tion of tho Crown itself. If thero is a personal private beneficial 
occupation, so that toe occupation is by the subject, that occupa¬ 
tion is rateable. Thus for apartments in a royal palace, gratui¬ 
tously assigned to a subject, who occupies them by permission of 
the sovereign but for the subject's benefit, the latter is rateable; 
on the other band, where a lease of private property is taken in 
the name of a subject, but the occupation is by the sovereign or 
his subjects on his behalf, no rate can be imposed. 

So far the ground of exemption is perfectly intelligible, but it 
has been carried a good deal further, and applied to many cases fn 
which it can scarcely be said naturally, but only theoretically, that 
the sovereign or the servants of the sovereign are in occupation. 
A long series of cases has established that when property is occu¬ 
pied for the purposes of the government of the country, including 
under that head the police, and tho administration of justice, no 
one is rateable in respect of such occupation. And this applies not 
only to property occupied for such purposes by the servants of the 
great departments of state and the post office, toe Horse Guards, and 
toe Admiralty, in all which cases the occupiers might strictly be 
called the servants of the Crown, but to county buildings occupied 
for the assizes and for the judge’s lodgings, to stations for the local 
constabulary, to gaols and to county courts where undertakings 
are carriecl out by or for the government ^id the government is in 
occupation; the same principles of exemption have been applied 
to property held by the office of works. 

when the property is not de jacto occupied by the Crown or for 
the Crown, it is rateable; and, although formerly the uses of property 
for public purposes, even where the Crown was not constructively 
interested in the way above pointed out, was treated as a ground 
for exemption, it is now settled that trustees who are in law the 
tenants and occupiers of valuable property in trust for public and 
even charitable purposes, such as hospitals or lunatic asylums, are 
in principle rateable notwithstanding that tho buildings are actu^y 
occupied by paupers who are sick or insane, and that the notion 
tliat persons in the legal occupation of valuable property are not 
rateable if they occupy in a merely fiduciary character cannot be 
sustained. 

With respect to the particular person to be rated where there is 
a rateable occupation, it is to be observed that the tenant, as dis¬ 
tinguished from the landlord, is the person to be rated under the 
statute of Elizabeth; but occupiers of tenements let for short terms 
may deduct the poor rate paid by them from their rents, or the 
vestries may order such owners to be rated instead of the occupiers; 
such payments or deductions do not affect qualification and fran¬ 
chises depending on rating (Poor Rate Assessment and Collection 
Act 18^ and Amendment Act 1882). 

‘To be rated the occupation must be such as to be of value, and 
in this sense the word beneficial occupation has been used in many 
cases. But it is not necessary that the occupation should be bene¬ 
ficial to the occupier; for, if that were necessary, trustees occupying 
for various purposes, having no beneficial occupation, would not be 
liable, and their general liability has been established as indicated 
in the examples just given. 

As to the mode and amount of rating it is no exaggeration to 
say that the application of a landlord-and-tenant valuation in tho 
terms slready given in the Parochial Assessment Act, with the 
deductions there mentioned, has given rise to litigation on which 
millions of pounds have been spent with respect to the rating of 
railways alone, although the established principle appUed to them, 
after much consideration, is to calculate the value of the land as 
increased by the line. 

The Parochial Assessment Act referred to (0 ft 7 Will. IV. c. gO), 
comprising various provisions as to the mode of assessing the rate 
so far as it authorized the making of a valuation, was repealed in 
18C9, in relation to the metropolis, and other provisions made for 
securing uniformity of the assessment of rateable property there 
(3* ft 33 Viet. c. 67). 

The mode in which a rate is made and recovered may ^ concisely 
stated thus. The guardians appoint an assessment committee of 
their body for the investigation and supervision of valuation^, which 
are made out in the first instance by the overseers according to specific 
regulations and in a form showing among other headings the gross 
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The rate is then published and open to inspection. Appeals may 
be made to special or quarter sessions against the rate, subject to tho 
restriction that, if the objection wore such that it might have been 
dealt with on the valuation lists, no appeal to sessions is permitted 
unless the valuation list has been duly objected to and tho objector 
had failed to obtain such relief in the matter as he deemed to be just. 

In the metropolis a common basis of value for the purposes of 
government and local taxation is provided, including the promotion 
of uniformity in the assessment ol rateable property. Provision is 
made for the appointment of an assessment committee by guardians 
or vestries, and for the preparation of valuation Usts, and tho 
deposit and distribution of valuation lists, and fur tho periodical 
revision of valuation lists. 

Many endeavours have been made to readjust the burden of 
local expenditure. The system of making grants Irom the national 
taxes in aid of local rates has been extended. The principle of tho 
metropolitan common poor fund,, a device for giving molropoUtan 
grants assessed on the whole of London in aid ot the London loc.-d 
poor law authorities, has been followed, mutatis mutandis, in tho 
relations between the national and the local exchequers. At the 
time of the repeal of the corn laws. Sir liobert Peel expressed an 
opinion that this fiscal, change necessitated some readjustment 
of local ratts. In that year, 1846, a beginning of grants from tho 
national exchequer in aid of local expenditure was m,ade, Tho 
salaries of poor-law teachers, medical officers and auditors were 
provided from the larger area of taxation, and in 1807 the salaries 
of public vaccinators were added to the list. In 1874 a grant of 
4s. per head per week was made for each pauper lunatic passed by 
tlie guardians to the care of a lunatic asylum. By the Local 
Ciovemmcnt Act 1888, supplemented by tho Local Taxation 
(Customs and Excise) Act 1800, this principle was more widely 
extended. The various grants in aid were abolished, and in 
substitution the proceeds of certain specified taxoi were set aside 
for local purposes. From this source, the gross amouut of which 
of course varies, there are now distributed to local poor-law authori¬ 
ties some 4s. a week for lunatics in asylums, and allowances based 
on their average expenditure in previous years in salaries of officials 
and other specified charges. In Loudon, in order not to conflict 
with the Operation of the common poor fund, which had already 
.spread these charges over a wide area, tho grant takes the form 
of a sum equivalent to about 4d. per diem for each indoor pauper. 
The number on which this calculation is hosed is not, however, to 
be the actual number, but the average of tho last five years previous 
to the passing of the act. By this legislation something like one- 
quarter of the total expenditure on poor law relief is obtained from 
national taxes as opposed to local rates. By the Agricultural 
Kates Act l8g6 the oocupior of agricultural land was excused 
one-half of certain rates, including tho poor rate. Tho deficiency 
is supplied by a contribution from the national excheqner. 
Meanwhile, the spending authority continue to be elected by the 
local ratepayers. In this connexion two further anomalies dc^vo 
notice. By the Poor Kate Assessment and Ck>Ut)ction Act 1869 
owners who compound to i>ay the rates in respect of tenement 
property are entitled to certain deductions by way ol commission. 
Such payments by the owner are constructively payments by the 
occupier, who thereby is to bo deemed duly rated for any qualifi¬ 
cation or franchise. Under these arrangements a large number 
of electors do not contribute directly to tho rate. A converse 
process is also going on, whereby the ownership of an important 
and increasing body of property is practically unrepresented. 
This is due to the great growth of property in the hands of railway 
oompanles, docks and limited liability companies geneialiy. Thie 
railways alone are said to pay considerably over 13 % ot the local 
taxation of the country, and they have no local representation. 
There is, in fact, in local administration a dirarce between repre¬ 
sentation and taxation to a greater extent tlian is generally supposed, 
and it is Impossible not to connect the fact with tho rapid growth of 
local expenditure and indebtednuss. 

Royal Commission 0} 7pcK-/pop.—The main points of the 
system of English poor reuef, as still in force in 1910, are as | 
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conettofly changing conditions of the iodusitr|al world nee^K^y 
however been bng adcnowiei^ed. Acrairdingly, 
ilt’ t^og a royal commustem was a;^nted to inquire hito the 
working of fte Jaw relating to the relief of poor persoifs, and 
into the various means adopted outside of the poor laws for 
meeting distreu arising from want of employment, particular^ 
during the periods of severe industrial depression. The commis¬ 
sion took voluminous evidence ' and its report was issued in 
f The appendix volumes to the Report of the Royal Commifision 
number tmrty-four. Their contents are as follow.! ; vol. >, English 
Official Evidence, minutes of evidence mainly of the offers m the 
Local Government Board for England and Wales: vol. if. London 
Evidence, minutes of evidence mainly of London witnesses; vol. iii. 
Aasociatiuns and Critics, minutes of evidence mainly of critics 
of the I’oor I-aw and of witnesses representing Poor Law and 
Ctaritablc Associations; vol, iv. Urban Centres, minutes of 
evidence containing tho oral and written evidence of the British 
Medical Association and of witnesses from the following provincial 
urban centres—Liverpool and Manchester districts, West Yorkshire, 
Midland Towns; vol. v. Minutes ol Evidence containing the oral 
and written evidence of witnesses from urban centres in &e following 
districts—South Wales and North Eastern Counties; vol. vi. hlinules 
of Evidence relating to Scotland; voL vii. Minutes of Evidence 
containing tho oral and written evidence of witnesses from various 
rural centres in the South Western, Western and Eastorn Counties, 
from tho parish of Poplar Borough and from the National Con¬ 
ference of Friendly Societies; vni. viii. Minutes of Evidence con¬ 
taining the oral and written evidence of witne.sscs relating chiefly 
to the subject of " unemploymentvol. ix. Evidence of lurthW 
witnesses on tho subject of unemployment; vol. x. Minutes of 
Evidence relating to Ireland; vol. xx. Miscellaneous Papers. Com¬ 
munications from Boards of Guardians and otliers, &c., vol, xii. 
K^orts, Memoranda and Tables prepared by certain of tho Com¬ 
missioners; vol. xiii. Diocesan Rcporls on the Methods of ad¬ 
ministering charitable a.ssistancc and the extent and intensity 
ot poverty in England and Wales; vol. xiv. Report on the Methods 
anil Results of the present system of administering indoor and 
outdoor poor law medical relief in certain unions in England and 
Wales, by Dr ]. C. Mr.Vail; vol. xv. Report on the Administrative 
Relation of Charity and tlie Poor Law, and the extent and Uic 
actual and poleniial ulilify of JCndowed and Voluntary Charities 
in England and .Scotland, by A. C. Kay and II. V. Toynbee; vol. xvi. 
Reports on the Relation of Industrial and Sanitary Conditions 
to Pauperism, by Steel Maitland and Mi.ss R. E. Squire; vol. xvii. 
Reports on the effect of Outdoor Relief on Wages and the Conditions 
of Employment, by Thomas Jones and Miss Williams; vol. xviii. 
Report on tho Condition of the Children who are in receipt of tlio 
various forms of Poor Law Relief in certain Unions in London 
and in tlio Provinces, by Dr Ethel Williams and Miss Longman 
and Miss Phillips; vol. xix. Reports on the Effects of Employment 
or Assistance given to tlie Unemployed since iBBC as a means of 
relieving distress outside the Poor Law in London, and generally 
thrt^hout England and Wales, and in Scotland and Ireland, by 
Cyril Jackson and Rev. J. C. Pr-ingle; vol. xx. Rmort on Boy 
Labour in London and certain other typical towns, by Cyril Jackson, 
with a Memorandum from the General Post Office on the Conditions 
of Employment of Telegraph Messengers; vol. xxi. Reports on the 
Effect of the Refusal of Out-Relief on the Applicants for such 
Relief, by Miss G. Harlock; vol. xxii. Report on the Overlapping 
of the work of the Voluntary General Hospitals with that of Poor 
Law Medical Relief in certain dfstricts of London, by Miss M. B. 
Roberts; voL xxiii. Report on tho Condition ot the Children who 
are in receipt of the various forms of Poor Law Relief in cortain 
parishes in Scotland, by Dr C. T. Parsons and Miss Longman and 
Miss Phillips; vol. xxiv. Report on a Comparison of the Physical 
Condition of " Ordinary ” Paupers in certain Scottish Poorhouscs 
■with that of the Able-bodied Paupers in certain English Workliouses 
and Labour Yards, by Dr C. T. Parsons; vol. xxv. Statistical 
Memoranda and Tables relating to England and Wales, prepared 
by the Staff of tho Commission and by Government Departoents 
and others, and Actuarial Reports; vol. xxvi. itocuments relating 
more especially to the administration of charities; voL xx^ 
Roplios by Distress Committcas in England and Wales to Questions 
circulatea on tho subject ol the Unemployed Workmen Act 1905; 
vrfl. xxviii. R^orts of Visits to Poor Law and Cliaritabic Institutions 
and to Meetings of Local Authorities in the United Kingdom; 
vol. xxix. Report on the Methods of Administering Charitable 
Assistance and the extent and intensity of Poverty in Scotland, 
pri^ared by the Committee on Church Interests appointed by tho 
General Aascmbly oi the Church of Scotland; voL xxx. Documents 
relating especially to Scotland; voL xxxi. Statistical Memoranda 
and Tables relating to Ireland, &c.; voL xxxii. Report on Visits 
paid by the Foreign Labour Colonies Committee of the Commis¬ 
sion to certain Institutions in Holland, Belgium, Germany and 
Switserlaud; vol. xxxiii. Foreign and Colonial Systems oi Poor 
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1909V It consuteiofnt faM ij B nV rigPri <i>8^<flaBHa«a 
#nd' *3 otiwt liMfmbrts, tmd a miiioi% re]^ aigiied 
seatient m^bers. tct' tiiis its appozl^ides tbo;e 

who wish to obtain an exjutuattve acoeunt ei the werkiag trf 
the Enginb poor law n>u«t BeoMsanly have reconrse. 

The “ majority ” report opens with a statistical survey of 
poor law problems, gives an historical sketch of the poor laws 
M^tr to 1834, and proceeds to deal in detail with 

the historic^ development and present condition 
of the various branches of the poor law under their appro¬ 
priate headings: («) the central authority j (b) the local 
authority; (c) the officers of the local authority; (d) areas of 
administration; («) indoor relief; {f'f outdoor relief; (g) the aged; 
(A) the children; (t) the able-boffied under the poor law and 
Ij) the causes of pauperism. Other portions of the report 
deal with medical relief, distress due to unemployment, and 
charities and the relief of distress. In reviewing these various 
subjects the commission lay bare the main defects of the 
present system, which they briefly summarize as follows:— 

i. The inadequacy of existing pour law areas to meet the 
growing needs of administratioa. 

ii. The excessive size of many boards of guardians. 

iii. The absence of any general interest in poor law work 
and poor law elections, due in great part to the fart that poor 
law stands in no organic relation to the rest of local govern¬ 
ment. 

iv. The lack of intelligent uniformity in the application 
of principles and in general administration. 

v. The want of proper investigation and discrimination 
in dealing with applicants. 

vi. The tendency in many boards of guardians to give out¬ 
door relief without plan or purpose. 

vii. The unsuitability of the general workhouse as a test 
or deterrent for the able-bodied; the aggregation in it of all 
classes without sufficient classification; and the absence of any 
system of friendly and restorative help. 

viii. The lack of co-operation between poor law and charit)^ 

ix. The tendency of candidates to make lavish promises 
of out-relief and of guardians to favour their constituents in 
its distribution. 

X. General failure to attract capable social workers and 
leading citizens 

xi. The. general rise in expenditure, not always accompanied 
by an increase of efficiency in administration. 

xii. The want of sufficient control and continuity of policy 
on the part of the central'authority. 

The commission stated that thc.se defects have produced a 
want of confidence in the local administration of the poor law, 
and that they have been mainly the cause of the introduction 
of other forms of relief from public funds which are unaccom¬ 
panied by such conditions as arc imperatively necessary as 
safeguards. 

The commi.s.sion proceed to formulate a scheme of reform, the 
main featiire,s of which are summarized below :— 

Public Atsitiana .—The commissioners state that the name 
" poor law " has gathered about it associations of harshness, and 
still more of hopelessness, which might seriously obstruct the 
reforms they recommend, and they suggest that the title “ public 
assislance ” better expres-ses the system of help outlined in their 
report. They propose the abolition of the existing boards of 
guardians, the sepwation of tlicir duties into two categories, and 
the calling into existence of two bodies for the discharge of the 
two sets of functions, viz. a local authority, known as the public 
a-ssistance authority, with an area conterminous with the area 
of the county or county borough, for central administration and 
control; and local committees in existing union areas for dealing 
with applications, investigating and supervising cases and under¬ 
taking such other duties as may he delegated by the public assistance 
authority. They recommend that the public assistance authorify 
should be a statutory committee of the county coisccU, with one-haU 
of its members appointed by the council from persons who ore 
members of the council, and the other half of its members ^pointed 
by the council from outside their number, and to consist of persons 
experienced in the local administration of public assistance or 

Relief, with a memorandum on the Relief ol Famines in India; vol. 
xxxiv. Alphabetical Lists of Oral and Non-oral Witnesses. 


oCh«ihsba(piat«t tmd(p:sMant ttr.ba dlgibU .^K ^anniatawit lo 
h^eteaMv... 

Wotkiiiif.is'iiD'Opctmtioa trith'tbs pablie wikifaitra.aijWnjtiMw 
are te be vefubtary aid bbaacils and ooawnitteaa (Baiifa^tier' sny a t t 
viAig, tbS' latttr aiMeatiwe) hw aidbig"petMMa<in .distreas.iahoae 
cam do not .appear t» ho anitabte fhr traatmeatiby.kho. public 
aaaitaace oonuinttae. Tha comntHioa cpitomiza iwbat Uiay 
consider to be the main psaeipki of a nfoinmd pooe Uwi Thtqr 
are (i) that the tceatmsntoithevooi whoapply for public aMitianca 
should be adapted to the aeods ofihsindmauu, aad, if institittioiial; 
^oold be governed by chwrifieation; (a) that the poblic ad minis* 
tration established for the aasistance of the poor should wuric ia 
co-operation with the local saud privato chantiat oi the dislzlct; 
(3) that the system of public assistance thus sslabiiihed should 
include processes of help which would be preventive, curative, and 
restorative, and (4) that every oHort should be made to foster the 
instincts of ind^endonce and selt-mamtenanoe amongst tboae 
assisted. They proceed to recommend :— 

Indoor or ''InstitutioKal" Relief.—litaX general workbouees 
should be abolished. That indoor relief should be given in sspazate 
institutions appropriate to the following classes of applmants, 
viz, (a) children, (Ir) aged aad infirm, («] sick, (d) ablo-bomed men, 
(e) able-bodied women, (/) vagrants, and (g) ieeble-mincled and 
epileptics. Powers of removal to and detention in institutions 
should bo given, with proper safeguards, to the public assistance 
authority. The treatment of inmates should be made as far as 
possible curative and restorative. 

Outdoor Relief or "Home Assistance." —This should be given only 
after thorough inquiry, except in cases of sudden and urgent 
necessity; it .should be adequate to meet the needs of those to whom 
it ia given; persons .so assisted should be subject to supervision; 
that such supeuvision should include in its purview the conditions, 
moral and sanitary, under which the recipient is living; that 
voluntary agencies should bo utilized as far as po.ssiblc for the 
personal care of individual cases, and that there should be one 
uniform order governing outdoor relief or home assistance. 

C'Aififrrn.—££lcctive steps should be taken to secure that the 
maintenance oi children in the werkbouso be no longer recognized 
as a legitimate way of dealing with them. Boardmg-out might 
and should be greatly extended. Power to adopt children of 
vicious parents should be more frequently exercised and accom¬ 
panied by a strict dealing with the parent, and the public assiitance 
authorities should retain supervision of adopted clutdren up to the 
age of twenty-one. A leem government board circular of June 
1910 to boards of guardians embodied many of the recommenda¬ 
tions of the commission. Some recommendations, of course, the 
guardians are not empowered, under existing legislation,to carry out. 

Tie Aged. —As regards institutional relief, the aged should 
have accommodation and treatment apart from the able-bodied, 
and be housed on a separate site, and be further subdivided into 
classes as far as practicable with reference to their physical condition 
and their moral cliaracter. As regards outdoor relief, greater care 
sliould be taken to ensure adequacy of relief. 

Medical Relief or Assistance. —A general system oi provident 
dispensaries should be established, oi which existing voluntary 
outdoor medical organization.s should be invited to form an integral 

E art, and every inducement should be oliered to the working classes 
clow a certain wage to become, or continue to be, members ot a 
provident dispensary. 

Unemployment. —The commiasion review the social and industrial 
devetopmeuts since 1834, deal witli the new problems, criticize the 
existing methods oi rebel, and on their summing up of the new 
factors and developments, arrive at the conclusions : (a) that tliere 
is an increasing aggregation of unskilled labour at the great ports 
and in certain, populous districts; (j>) that this aggregation of 
low-grade labour is so much in excess ol the normal local wants as 
to promote and perpetuate under-employment, and (z) that tills 
normal condition of undcr-employment, when aggravated by periodic 
contraction of trade or by inevitable changes in metluxis of pro¬ 
duction, assumes such dimensions as to require special machinery 
and organization for its relief and treatment. The commission 
proceed to make tlie following recommendations :— 

Labour Exchanges. —A national system of labour exchanges 
should be establislicd and worked tn the board of trade for Sie 
general purpose of assisting the mobility of labour and of collating 
accurate information as to unemployment (These were established 
1^ the Labour Exchanges Act sgog; see UNEMFLoyMXNX.) 

Education and Training of the Young for Industrial Life. —The 
education in the public mcmentary scnools should be much less 
literary and more practical, and better calculated than at present 
to adapt the child to its future occupation. Boys should be kept 
at school until the age of fifteen; exemption below fifteen should he 
granted only ior boys leaving to learn a skilled trade, and there 
should be school supervision till sixteen and replacing in school ii not 
properly employed. 

Segulariiation of Employment. —Government departments and 
local and public authorities should be enjoined to regularize their 
work as iw as possible, and to endeavour, as far as possible, to 
undert;U(e their irregular work when the general demand for labonr 
is slack. 
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VtttmplovmeHt Insurance. —The establishment and promotion 
t>i unemployment insurance, especially amongst unskilled and 
unorganized labour, is of paramount importance in averting 
distress arising from unemployment, and is of such national im¬ 
portance as to justify, under specified conditions, contributions 
from public funds towards its furtherance. The commission 
further state that this insurance can boat be promoted by utilizing 
the agency of existing trade organizations, or of organizations ol 
a similar character. They are of opinion that no scheme of 
unemployment insurance, either foreign of British, which has been 
brought before them, is so free from objections as to justify them 
in recommending it for general adoption. 

Labour CoUnies. —The commission recommend their establish¬ 
ment and use. (For these sec Vagrancy.) 

Four out of the seventeen members of the commission, being 
unable to agree with their colleagues, issued a separate report, 
which is very nearly as voluminous as that of the 
majority. Their recommendations were more drastic 

* ' than those of the majority, and had for their aim 

not a reform of the poor law as it exists, but its entire break¬ 
up. The minority agree with the majority in recommending 
the abolition of workhouses, but instead of setting up new 
authorities, they consider that the duties of the guardians should 
be transferred to the county authorities, with an appropriate 
distribution among four existing committees of the county 
council. They recommend that the education committee 
become responsible for the entire care of children of school 
age. That the health committee should care for the sick and 
permanently incapacitated, infants under school age, and the 
aged requiring institutional care. The asylums committee 
should have charge of the mentally defective and the pension 
committee of the aged to whom pensions are awarded. 

The minority consider there should be some systematic co¬ 
ordination, within each local area, of all forms of public assis¬ 
tance and, if po.ssible, of all assistance dispensed by voluntary 
agencies, and they recommend the appointment, by the county 
or county borough council, of one nr more responsible officers, 
called “ registrars of public assistance.” Their duties would 
be to keep a register of all persons receiving any form of public 
assistance within their districts; they would assess the charge 
to be made on individuals liable to pay any part of the cost 
of the service rendered to them or their dependants, and re¬ 
cover the amount thus due. They would also have to consider 
the proposals of the various committees of the council for the 
payment of out-relief, or, as the minority prefer to term it, 
“ home aliment.” Other various duties are allotted to them 
in the report. 

The subject of unemployment was considered by the minority 
and they made the following recommendations ;— 

Ministry of Labour, —The duty of organizing the national labour 
market should be placed upon a minister responsible to parliament. 
The ministry of labour should have six distinct and separately 
organized divisions; viz. the national lalviur exchange; the trade 
insurance division; the maintenance and training division; the 
industrial regulation division; the emigration and impiigiation 
division, and the statistical division. 

National Labour Exchange, —The function of the national labodr 
exchange should be, not only, (a) to ascertain and report the .surplus 
or shortage of labour of particular kinds, at particular places; and 
(6) to diminish the time and energy now spent in looking for work, 
and the consequent leaking between jobs; but also (e) so to dovetail 
casual and seasonal employments as to arrange for practical con¬ 
tinuity of work for those now chronically unomployoa. 

Absorption of Surplus l.ahour. —To reduce the surplus of labour 
the minority recommend (a) that no child should bo employed, in 
any occupation whatsoever, below the age of fifteen; no young 
person under eighteen lor more than thirty hours per week, and aO 
so employed should be required to attend some suitable public 
institution for not less than thirty hours per week for physical 
training and technical education; (6) the hours of labour of railway, 
omnibus and tramway employees should be reduced to a maximum 
of sixty, if not of forty-eight, in any one week; and (c) wage-earning 
mothers of young children should be withdrawn from the industrial 
world by giving them sufficient public assistance for the support of 
their families. 

Regularisation of the National Demand for Labour. —In order to 
meet the periodically recurrent general depressions of trade the 
government should take advautage of there being at these periods 
as much unemployment of capital as there is unemployrsent of 
labour; that it should definitely undertake, as far as practicable, 


the regularization of the national demand for labour; and that it 
should, for this purpose, and to the extent of at least ;^4,ooo,ooo a 
year, arrange a portion of the ordinary work required by each 
department on a ten years' programme; ^^40,000,000 worth of work 
for the decade being then put in hand, not by equal annual instal¬ 
ments, but exclusively in the lean years of the trade cycle; being 
paid for out of loans for short terms raised as they arc required, 
and being executed with the best available labour, at standard 
rates, engaged in the ordinary way. That in this ten years' 
programme there should be included works of afforestation, coast 
protection and land reclamation; to be carried out by the board 
of agriculture exclusively in the lean years of the trade cycle; by 
the most suitable labour obtainable, taken on in the ordinary way 
at the rates locally current for the work, and paid for out of loans 
raised as required. 

Trade Union Insurance. —In view of its probable adverse efiect 
on trade union membership and organization tlie minority com¬ 
missioners cannot recommend the establishment of any plan of 
government or compulsory insurance against unemployment. 
They recommend, however, a government subvention not exceeding 
one half of the sum actually paid in the last preceding year as out- 
of-work benefit should be offered to trade unions or otner societies 
providing such benefit. 

Maintenance and Training. —For the ultimate residuum of men 
in distress from want of employment the minority recommend 
that maintenance should be freely provided, without disfranchise¬ 
ment, on condition that they submit themselves to the physical 
and mental training that they may prove to require. Suitable 
day training dtefits or residential farm colonics should be estab¬ 
lished, where the men's whole working time would be absorbed 
in such varied beneficial training of body and mind as they proved 
capable of; their wives and families being, meanwhile, provided 
witli adequate home aliment. 

Authorities.— The Report and Evidence of the Royal Com¬ 
mission of igo^^-igog is a library in itself on the subject of pauperism. 
The contents of the various volumes arc given supra. Other im¬ 
portant publications arc Report and Evidence of Royal Commission 
on Aged Poor (iWgs); Report and Evidence of Select Committee of House 
of Commons on Distress from Want of Employment (1895); Report 
of Departmental Committee on Vagrancy (1906). See also the 
references in the bibliomaphy to Charity and CHARinss; and 
Sir G. Nicholls and T. Mackay, A History of the English Poor Law 
(3 vols., 1899); the publications of the Charity Organization Society; 
Reports of Poor Law Conferences. For list of subjects discussed, 
see index to Report of Central Conferences. 

POPAYAN, a city of Colombia, capital of the department of 
Cauca, about 240 m. S.W. of Bogoti, on the old trade route 
between that city and Quito, in 2° 26' N., 76° 49' W. Pop. 
(idyo), 8485; (1906, estimate), 10,000. Popayan is built on 
a great plain sloping N.W. from the foot of the volcano Purace, 
near the source of the Cauca and on one of its small tribu¬ 
taries, 5712 ft. above the sea. Its situation is singularly pic¬ 
turesque, the Purace rising to an elevation of 15,420 ft. about 
20 m. south-east of the city, the Sotara volcano to approxi¬ 
mately the same height about the same distance south by 
east, and behind these at a greater distance the Pan de 
Azucor, 15,978 ft. high. The ridge forming the water-parting 
between the basins of the Cauca and Patia rivers crosses 
between the Central and Western Cordilleras at this point 
and culminates a few miles to the south. Popayan is the 
scat of a bishopric dating from 1547, whose cathedral was 
built by the Jesuits; and in the days of its prosperity it 
possessed a university of considerable reputation. It has 
several old churches, a college, two seminaries founded about 
1870 by the French Lazarists, who have restored and occupy 
the old Jesuit convent, and a mint established in 1749. The 
city was at one time an important commercial and mining 
centre, but much of its importance was lost through the transfer 
of trade to Cali and Pasto, through the decay of neighbouring 
mining industries, and through political disturbances. Earth¬ 
quakes have also caused much damage to Popayan, especially 
those of 1827 and 1834. The modem city has some small 
manufacturing industries, including woollen fabrics for cloth¬ 
ing, but its trade is much restricted, and its im[>ortance *18 
political rather than commercial. 

Popayan was founded by Sebastian Benalcazor in 1538 on the 
site of an Indian settlement, whose chief, Payan, had the un¬ 
usual honour of having his name given to the usurping town. 
In 1558 it received a coat of arms and the title of “ Muy noble y 
muy leal ” from the king of Spain—a distinction of great 
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jignificance in that disturbed period oJ colonial history. It 
is noted also as the birthplace of Gddas, the Colombian 
naturalist, and of Mosquera, the geographer. There are hot 
sulphurous springs near by on Ae flanks of the volcano 
Purace, especially at Coconuco, which are much frequented 
by Colomlnans. 

POPE (Gr. iraimw, post-classical Lat. papa, father), an 
ecclesiastical title now used exclusively to designate the head 
of the Roman Catholic Church. In the 4th and 5th 
Namu oat centuries it was frequently used in the West of any 

“■ bishop (Du Cange, s.v.); but it gradually came to be 
reserved to the bishop of Rome, becoming his official title. 
In the East, on the other hand, only the bishop of Alexandria 
seems to have used it as a title; but as a popular term it 
was applied to priests, and at the present day, in the 
Greek Church and in Russia, all the priests are called pappas, 
which is also translated “ pope." Even in the case of the 
sovereign pontiff the word pope is officially only used as a less 
solemn style: though the ordinary signature and heading of 
briefs is, e.g. “ Pius P.P.X.,” the signature of bulls is Pius 
episcopus eccUsiae catholieae, and the heading, Pius epi- 
scopus, servus servorim Dei, this latter formula going back to 
the time of St Gregory the Great. Other styles met with in 
official documents are Ponlifex, Summus pontijex, Romanus 
ponlijex, Sanctissimus, Sanciissimus pater, Sanclissimus domi- 
nus noster, Sanctitas sua, Beaiissimus paler, Beatiludo sua; 
while the pope is addressed in speaking as Sanctitas vestra, 
or Beaiissime pater. In the middle ages is also found Dominus 
apostolieus (cf. still, in the litanies of the saints), or simply 
Apostolicus. 

The pope is pre-eminently, as successor of St Peter, bishop 
of Rome. Writers are fond of viewing him as representing 
varion degrees of the ecclesiastical hierarchy; they 

Degrtu say that he is bishop of Rome, metropolitan of the 
otJurtM- Roman province, primate of Italy, patriarch of the 
diotioa. Western Church and head of the Universal Church. 
This is strictly correct, but, with the exception of the first 
and last, these titles are seldom to be found in documents. And 
if these terms were intended to indicate so many degrees in the 
exercise of jurisdiction they would not be correct. As a matter 
of fact, from the earliest centuries (cf. can. 6 of Nicaea, in 345), 
we see that the popes exercised a special metropolitan juris¬ 
diction not only over the bishops nearest to Rome, the future 
cardinal-bishops, but also over all those of central and southern 
Italy, including Sicily (cf. Duchesne, Origines du culte, ch. i), 
all of whom received thtir ordination at his hands. Northern 
Italy and the rest of the Western Church, still more the Eastern 
Church, did not depend upon him so closely for their administra¬ 
tion. His influence was exercised, however, not only in 
dogmatic questions but in matters of discipline, by means 
of appeals, petitions and consultations, not to mention spon¬ 
taneous intervention, lliis state of affairs was defined and 
developed in the course of centuries, till it produced the present 
state of centralization, according to a law which can equally 
be observed in other societies. In practice the different 
degrees of jurisdiction, as represented in the pope, are of no 
importance: he is bishop of Rome and governs his diocese 
by direct episcopal authority; he is also the head of the 
Church, and in tms capacity governs all the dioceses, though the 
regular authority of each bishop in his own diocese is also 
ordinary and immediate, i.e. he is not a mere vicar of the pope. 

But the mode of exercise of a power and its intensity are 
subject to variation, while the power remains essentially the 
same. This is the case with the power of the pope 
and his primacy, the exercise and manifestation of 
which have been continually developing. This primacy, a 
primacy of honour and jurisdiction, involving the plenitude of 
power over the teaching, the worship, the discipline and 
administration of the Church, is received by the pope as 
part of the succession of St Peter, together with the episcopate of 
Rome. The whole episcopal body, with the pope at its head, 
should be considered as succeeding to the Apostolic College, 


presided over by St Peter; and the head of it, now as then, as 
personally invested with ^1 the powers enjoyed by the whole 
body, including the head. Hence the pope, as supreme in mat¬ 
ters of doctrine, possesses the same authority and the same in¬ 
fallibility as the whole Church; as legislator and judge he pos¬ 
sesses the same power as the episcopal body gathered around and 
with him in oecumenical council. Such are the two essential 
prerogatives of the papal primacy: infallibility in his supreme 
pronouncements in matters of doctrine (see Infalubiuty); 
and immediate and sovereign jurisdiction, under all its aspects, 
over all the pastors and the faithful. These two privileges, 
having been claimed and enjoyed by the popes in the course 
of centuries, were solemnly defined at the Vatican Council by 
the constitution Pastor aetemus of the i8th of July 1870. 
The two principal passages in it are the following: (i) In the 
matter of jurisdiction : “ If any one say that the Roman Pontiff 
has an office merely of inspection and direction, and not the 
full and supreme power of jurisdiction over the whole Church, 
not only in matters of faith and morals, but also as regards 
discipline and the government of the Church scattered through¬ 
out the whole world; or that he has only the principal portion 
and not the plenitude of that supreme power; or that his power 
is not ordinary and immediate, as much over each and every 
church as over each and every pastor and believer; anathema 
sit.” (a) In the matter of infallibility : “ We decree that when 
the Roman Pontiff speaks ex cathedra, that is to say, when, in 
his capacity as Pastor and Doctor of all Christians he defines, 
in virtue of his supreme apostolic authority, a certain doctrine 
concerning faith or morals to be held by the whole Church, he 
enjoys, by the divine assistance promised to him in the Blessed 
Peter, that infallibility with which the Divine Redeemer has 
thought good to endow His Church in order to define its 
doctrine in matters of faith and moials; consequently, these 
definitions of the Roman Pontiff are irreformable in themselves 
and not in consequence of the consent of the Church.” 

For the history of the papacy, and associated questions, 
see Papacy; Conclave; Curia Romana; Cardinal, &c. 

The ordinary costume of the pope is similar to that of the 
other clergy and bishops, but white in colour; his shoes alone 
are different, being low open shoes, red in colour, with a cross 
embroidered on the front; these are what are called the “ mules,” 
a substitute for the compagi of ancient times, formerly reserved 
to the pope and his clergy (cf. Duchesne, op. cit. ch. 11,6). Over 
this costume the pope wears, on less solemn occasions, the lace 
rochet and the red mozetta, bordered with ermine, or the 
camauro, similar to the mozetta, but with the addition of a hood, 
and over all the stole embroidered with his arms. The pope’s 
liturgical costume consists, in the first place, of all the elements 
comprising that of the bishops; stockings and sandals, amice, 
alb, cincture, tunicle and dalmatic, stole, ring, gloves, chasuble 
or cope, the latter, however, with a morse ornamented with 
precious stones, and for head-dress the mitre (see Vestments). 
The tiara (f.v.), the pontifical head-dress, is not used strictly 
speaking in the course of the liturgical functions, but only for 
processions. To these vestments or insignia the pope adds: 
the falda, a kind of long skirt trailing on the ground all round, 
which the chaplains hold up while he i.s wsJking. Over the 
clmuble he wears the fanone (we Amice); and after Aat the 
pallium {q.v.} He is preceded V carried with 

the crucifix turned towards him. When going to solemn 
ceremonies he is carried on the sedia, a portable chair of red 
velvet with a high back, and escorted by two llabelli of peacock 
feathers. The Papal Mass, now rarely celebrated, has preserved 
more faithfully the ancient liturgical usages of the 8th and 9th 
centuries. 
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(Bcrlm, 1869); Rudolph Sohm, KirchsnreekI (189*); Duchesne, Les 
Origines du culU ehritisn (4th ed., Paris, 1908): Bouix, De papa 
(Fws, 1869); Vacant, Etudes Ikiotogiques sw( Us constitutions du 
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PON!, ALEXANDER (x68^i744), English poet, was bom in 
Lombard Street, London, on tlw aist nf May i6S8. His father, 
Alexander Pope, a Roman Catholir, was a linen-draper who 
afterwards retired from business with a small fortune, and fixed 
his residence about 1700 at Binfield in Windsor Forest. Pope’s 
education was desultory. His father’s religion would have 
excluded him from the public schools, even had there been no 
other impediment to his being sent there. Before he was twelve 
he had obtained a smattering of Latin and Greek from various 
masters, from a priest in Hampshire, from a schoolmaster at 
Twyford near Winchester, from Thomas Deane, who kept a 
school in Marylebone and afterwards at Hyde Park Comer, 
and finally from another priest at home. Between his twelfth 
and his seventeenth years excessive application to study under¬ 
mined his health, and he developed the personal deformity 
which was in so many ways to distort his view of life. He 
thought himself dying, but through a friend, Thomas (after¬ 
wards the abbi) Southcote, he obtained the advice of the famous 
physician John Radcliffe, who prescribed diet and exercise. 
Under this treatment the boy recovered his strength and spirits. 
“ He thought himself the better,” Spence says, “ in some 
respects for not having had a regular education. He (as he 
observed in particular) read originally for the sense, whereas 
we are taught for so many years to read only for words.” He 
afterwards learnt French and Italian, probably in a similar 
way. He read translations of the Greek, Latin, F'rcnch and 
Italian poets, and by the age of twelve, when he was finally 
settled at home and left to himself, he was not only a confirmed 
reader, but an eager aspirant to the highest honours in poetry. 
There is a story, which chronological considerations make 
extremely improbable, that in London he had crept into Will’s 
coffee-house to look at Dryden, and a further tale that the old 
poet had given him a shilling for a translation of the story of 
Pyramus and Thisbe; he had lampooned his schoolmaster; he 
had made a play out of John Ogilhy’s Iliad for his school¬ 
fellows ; and before he was fifteen he had written an epic, his 
hero being Alcander, a prince of Rhodes, or, os he states else¬ 
where, Deucalion. 

There were, among the Roman Catholic families near Bin- 
field, men capable of giving a dirertion to his eager ambition, 
men of literary tastes, and connexions with the literary world. 
These held t^ether as members of persecuted communities 
always do, and were kept in touch with one another by the 
family priests. Pope was thus brought under the notice of Sir 
William Trumbull, a retired diplomatist living at Eastharap- 
stead, within a few miles of Binfield. Thomas Dancastlc, lord 
of the manor of Binfield, took an active interest in his writings, 
and at Whiteknights, near Reading, lived another Roman 
Catholic, Anthony Englefield, “a great lover of poets and 
poetry.” Through him Pope made the acquaintance of 
Wycherley and of Henry Cromwell, who was a distant cousin of 
the Protector, a gay man about town, and something of a pedant. 
Wycherley introduced him to William Walsh, then of great 
renown as a critic.^ Before the poet was seventeen he was 
admitted in this way to the society of London “ wits ” and 
men of fashion, and was cordially encouraged as a prodigy. 
Wycherley’s correspondence with Pope wa-s skilfully manipu¬ 
lated by the younger man to represent Wycherley as sub¬ 
mitting, at first humbly and then with an ill-grace, to Pope’s 
critidsms. The publication (Elwin and Courthope, vol. v.) 
of the originals of Wycherley’s letters from MSS. at Longleat 
showed how seriously the relations between the two friends, 
which ceased in 1710, had been misrepresented in the version 
of the correspondence which Pope chose to submit to the public. 
Walsh’s contribution to his development was the advice to 
study “ correctness.” “ About fifteen,” he says, " I got 
acquainted with Mr Walsh, He used to encourage me much, 
and used to tell me that there was one way left of excelling; 

^ The dates of Pope's correspondence with Wycherley are 1704- 
1710; with Walsh, 1705-1707, and with Cromwell, ; 

with John Caryll (1066-1736) and his son, also neighbours, 1710- 
1735 - 


for, though we had several great poets, we never had any one 
great poet that was correct, and he desired me to make that 
my study and aim ” (Spence, p. ate). TrumbuU turned Pope’s 
attention to the French critics, out of the study of whom grew 
the Essay on Criticism; he suggested the subject of Windsor 
Forest, and he started the idea of translating Homer, 

It says something for Pope’s docility at this stage that he 
reoognixed so soon that a long course of preparation was needed 
for such a magnum opus, and began steadily and patiently 
to discipline himself. The epic was put aside and afterwards 
burnt; versification was industriously practised in .short 
“essays”; and an elaborate study was made of accepted 
critics and models. He learnt most, as he acknowledged, 
from Dryden, but the harmony of his verse also owed something 
to an earlier writer, George Sandys, the translator of Ovid. 
At the beginning of the i8th century Dryden’s success had given 
great vogue to translations and modernisations. The air was 
full of theories os to the best way of doing such things. What 
Dryden had touched Pope did not presume to meddle with— 
Diyden was his hero and master; but there was much more of 
the same kind to be done. Dryden had rewritten three of the 
Canterbury tales; Pope tried his hand at The Merchant’s Tale, 
and the Prologue to the Wife of Bath’s Tale, and produced also 
an imitation of The House of Fame. Dryden had translated 
Virgil; Pope experimented on the Thebais of Statius, Ovid’s 
Heroides and Metamorphoses, and the Odyssey. He knew little 
Latin and less Greek, but there were older versions in English 
which helped him to the sense; and, when the correspondents 
to whom he submitted his versions pointed out mistranslations, 
he could answer that he had always agreed with them, but 
that he had deferred to the older translators against his own 
judgment. It was one of Pope’s little vanities to try to give 
the impression that his metrical skill was more precocious 
even than it was, and we cannot accept his published versions 
of Statius and Chaucer (published in “ miscellanies ” at intervals 
between 1709 and 1714) us incontrovertible evidence of his pro¬ 
ficiency at the age of sixteen or seventeen, the date, aceording to 
his own assertion, of their composition. But it is indisputable 
that at the age of seventeen his skill in verse a.stonished a 
veteran critic like Walsh, and some of his pastorals were in 
the hands of Sir George Granville (afterwards Lord Lansdowne) 
before 1706. His metrical letter to Cromwell, which Elwin 
dates in 1707, when Pope was nineteen, is a brilliant feat of 
versification, and has turns of wit in it as easy and spirited as 
any to be found in his mature satires. Pope was twenty-one 
when he sent the “ Ode on Solitude ” to Cromwell, and said 
it was written before he was twelve years old. 

Precocious Pope was, but he was also industrious; and he 
spent, some eight or nine years in arduous and enthusiastk; 
discipline, reading, studying, experimenting, taking the advice 
of some and laughing in his sleeve at the advice of others, 
“ poetry his only businc.ss,” he .said, “ and idleness his only 
pleasure,” before anything of his appeared in print. In these 
preliminary studies he seems to have guided himself by the 
maxim formulated in a letter to Walsh (dated July 2, 1706) 
‘that “ it seems not so much the perfection of sense to say things 
that had never been said before, as to express those b^t that 
have been said oftencst.” His first publication was his 
“ Pastorals.” Jacob Tonson, the bookseller, had seen these 
pastorals in the hands of Walsh and Congreve, and sent a 
polite note (April so, 1706) to Pope asking that he might have 
them for one of his miscellanies. They appeared accordingly 
in May 1709 at the end of the sixth volume of Tonson’s 
Poetical Miscellanies, containing contributions from Ambrose 
Philips, Sheffield, Garth and Rowe, with “ January and May,” 
Pope’s version of Chaoeer’s Merchant’s Tale-. 

Pope’s next publication was the Essay on Criticism (ryii), 
written two years earlier, and printed without the author’s 
name. “ In every work regard the writer’s end ” ( 1 . 255) is one of 
its sensible precepts, and one that is often neglected by critics 
of the essay, who comment upon it as if Pope’s end had been 
to produce on original and profound treatise on first principles. 
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His «im was eimplY to condense, methodise, and give as perfect 
and novel expression as he could to floating opinions about 
the poet’s ainn and metiiods, and the critic’s duties, to “ what 
oft was thought, but ne’er so well expressed ” ( 1 . spS). “ The 
town ” was interested in btUes Uttru, and givm to conversing 
on the subject; Pope’s essay was simply a brilliant contribution 
to the fashionahle conversation. The youthful author said 
that he did not expect the sale to be quick because “ not one 
gentleman in sixty, even of liberal education, could understand 
It.” The sales were slow until Pope caused copies to be sent 
to Lord Lansdowoe and others, but its success was none the 
less brilliant for the delay. The town was fairly dazzled by 
tlie young poet’s learning, judgment, and felicity of expression. 
Many of the admirers of the poem doubtless would have 
thought less of it if they had not believed all the maxims to 
be original. “ I admired,” said Lady Mary Wortley Montagu, 
“ Mr Pope’s Essay on Criticism at fast very much, because 1 
had not then read any of the ancient critics, and did not know 
that it was all stolen.” Pope gained credit for much that might 
have been found, where he found it, in the Institutes of 
Quintilian, in the numerous critical writings of Ren6 Rapin, 
and in Ren6 le Bossu’s treatise on epic poetry. Addison has 
been made responsible for the exaggerated value once set on 
the essay, but Addison’s paper (Spictator, No. 253) was not 
unmixed praise. He deprecated the attacks made by Pope 
on contemporary literary reputations, although he did full 
justice to the poet’s metrical skill. Addison and Pope became 
acquainted witli one another, and Pope’s sacred eclogue, 
“ Messiiih,” was printed as No. 378 of the Spectator. In the 
Essay on Criticism Pope provoked one bitter personal enemy 
in John Dennis, the critic, by a description of him as Appius, 
who “ stares!, tremendou.s, with a threat’ning eye.” Dennis 
retorted in Reflections . . upon a late Rhapsody . . (1711), abusing 
Pope among other things for his personal deformity. Pope 
never forgot this brutal attack, which he described in a note 
inserted after Dennis’s death, as late as 1743, as written “in 
a manner perfectly lunatic.” 

The Rape of the Lock in its first form appeared in 1712 in 
Linlot's MisetEanies] the “ machinery ” of sylphs and gnomes 
was an afterthought, and the poem was republished as we now 
Ivave it early in 1714. William, 4th Baron Petre, had surrep¬ 
titiously rut off a lock of Miss Arabella Fermor’s hair, and the 
liberty had been resented; Pope heard the story from his friend 
John Caryll, who suggested that tlie breach between the 
families might be healed by making the incident the .subject 
of a mock-heroic poem like Soileau’s Lutrin. Pope caught at 
the hint; the mock-heroic treatment of the pretty frivolities of 
fashionable life just suited his freakish sprightlincss of wit, and 
his studies of the grand epic at the time put him in excellent 
vein. The Rape of the Lock is admitted to be a masterpiece of 
airiness, ingenuity, and exquisite finish. But the poem struck 
Tainc as a piece of harsh, scornful, indelicate buflfoonery, a mere 
succession of oddities and contrasts, of expressive figures un¬ 
expected and grinning, an example of English insensibility 
to French sweetness and refinement. Sir Leslie Stephen 
objected on somewhat different grounds to the poet’s tone 
towards women. His laughter at Pope’s raillery was checked 
by the fact that women are spoken of in the poem as if they 
were all like Belinda. The poem shows the hand of the 
satirist who was later to assert that “ every woman is at 
heart a rake,” in the epistle addressed to Martha Blount. 

ITjadror Fores/, modelled on Sir John Denham’s Cooper’s Hill, 
luul been begun, according to Pope’s account, when he was 
sixteen or seventeen. It was published in March 1713 with a 
flattering dedication to the secretary for war, George Granville, 
Lord Lwsdowne, and an O[^ortune allusion to Uie Peace of 
Utrecht. This was a nearer approach to taking a political side 
than Pope had yet made. His principle had been to Keep clear of 
politics, and not to attach himself to any of the sets into which 
literary men were divided by party. Although inclined to the 
Jacobites by his religion, he never took any part in the plots for 
the restoration of the Stuarts, and he was on friendly terms with 
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the Whig coterie, being a frequent guest at the ooffee^hoose 
kept by Daniel Button, where Addison held his “ little senate.” 
He had oontributed his poem, “ The Messiah ” to the Spectator-, 
he had written an article or two in the Gutrdianf and he wrote 
a prologue for Addison’s Cato. Nevertheless he induced 
Lintot fae bookseller to obtain from John Dennis a criti¬ 
cism of Cafo. On the publication of Dennis’s remarks, the 
violence of which had, is Pope hoped, mode their author ridicu¬ 
lous, Pope produced on anonymous pamphlet, The Narratiee 
of Dr Robert Norris concerning the . Frensy of Mr 

John Dennis (1713), which, though nominally in defence of 
Addison, had far its main purpose the gratification of Pope’s 
own hostility to Dennis. Addison disavowed any connivance 
in this coarse attack in a letto* written on his bdtalf by Steele 
to Lintot, saying that if be noticed Dennis’s attack at all it 
would be in such a way as to allow him no just cause of 
complaint. Coolness between Addison and Pope naturally 
followed this episode. When The Rape of the Lock was 
published, Addison, who is said to have pnused the poem 
highly to Pope in private, dismissed it in the Spectator with two 
sentences of patronizing faint praise to the young poet, and, 
coupling it with Tickell’s “ Ode on the Prospect of Peace,” 
devoted the rest of the article to an elaborate puff of “ the 
pastorals of Mr Philips.” 

When Pope showed a leaning to the Tories in Windsor Forest, 
the members of Addison's coterie mode insidious war on him. 
Within a few weeks of the publication of the poem, and when it 
was the talk of the town, there began to appear in the GuarMan 
(Nos. 22, 23, 28, 30, 32) a series of articles on “ Pastorals.” Not 
a word was said about Windsor Forest, but everybody knew 
to what the general principles referred. Modem pastoral 
poets were ridiculed for introducing Greek moral deities, Greek 
flowers and fruits, Greek names of .shepherds, Greek sports and 
customs and religiou.s rites. They ought to moke use of English 
rural mythology—hobthrushes, fairies, goblins and witches; 
they should give English names to their shepherds; they should 
mention flowers indigenous to English climate and soil; and 
they should introduce English proverbial sayings, dress, 
and customs. All excellent principles, and all neglected by 
Pope in Windsor Forest. The poem was fairly open to criticism 
in these points; there are many beautiful passages in it, show¬ 
ing close though somewhat professional observation of nature, 
but the mixture of heathen deities and conventional archaic 
fancies with modem realities is incongruous, and the com¬ 
parison of Queen Anne to Diana was ludicrous. But the 
sting of the articles did not lie in the truth of the oblique 
criticisms. The pastorals of Ambrose Philips, published four 
years before, were again trotted out. Here was a tme pastoral 
poet, the eldest bom of Spenser, the worthy successor of 
Theocritus and Virgil 1 

Pope took an amusing revenge, which turned the laugh 
against his assailants. He sent Steele an anonymous paper 
in continuation of the articles in the Guardian on pastoral 
poetry, reviewing the poems of Mr Pope by the lig^it of the 
principles laid down. Ostensibly Pope was censured for 
breakmg the rules, and Philips praised for conforming to them, 
quotations being given from both. The quotations were 
sufficient to dispose of the pretensions of poor Philips, and Pope 
did not choose his own worst passages, accusing hhnself of 
actualfy deviating sometimes into poetry. Although the 
Guardian’s principles were also brought into ridicule by bur¬ 
lesque exemplifications of them after the manner of Gay’s 
Shepherd’s Week, Steele, misled by the opening sentences, was 
at first unwilling to pint what appeared to be a direct attack 
on Pope, and is said to have asked Pope’s consent to the 
publication, which was graciously granted. 

The links that attached Pop to the Tory party were strength¬ 
ened by a new friendship. Hb first letter to Swift, who 
became warmly attached to him, is dated the 8th of December 
1713. Swift had been a leading member of tiie Brothers’ 
Qub, from which the famous Scriblerus Chib seems to have 
been an offshoot. The leading members of this informal 
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literary society were Swift, Arbuthnot, Congreve, Bishop 
Atterbury, Pope, Gay and Thomas Parnell. Their chief object 
was a general war against the dunces, waged with great spirit 
by Arbuthnot, Swift and Pope. 

The estrangement from Addison was completed in connexion 
with Pope’s translation of Homer. This enterprise was 
definitely undertaken in 1713. The work was to be published 
by subscription, as Dryden's Virgil had been. Men of all 
parties subscribed, their unanimity being a striking proof of 
the position Pope had attained at the age of twenty-five. It 
was as if he had received a national commission as by general 
consent the first poet of his time. But the unanimity was 
broken by a discordant note. A member of the Addison clique, 
Tickell, attempted to run a rival version. Pope suspected 
Addison’s instigation; Tickell had at least Addison’s encourage¬ 
ment. Pope’s famous character of Addison as “ Atticus ” in 
the Epistle to Dr Arbuthnot (ii. 193-215) was, however, in¬ 
spired by resentment at insults that existed chiefly in his own 
imagination, though Addison was certainly not among his 
warmest admirers. Pope afterwards claimed to have been 
magnaninous, but he spoiled his case by the petty inventions 
of his account of the quarrel. 

The translation of Homer was Pope’s chief employment for 
twelve years. The new pieces in the miscellanies published in 
1717, his “ Elegy on an Unfortunate Lady,” and his “ Kloisa 
to Abelard,” were probably written some years before their 
publication. His “ Eloisa to Abelard ” was based on an 
English translation by John Hughes of a French version of the 
Letters, which differed very considerably, from the original 
Latin. The Iliad was delivered to the subscribers in instal¬ 
ments in 1715, 1717, 1718 and 1720. Pope’s own defective 
scholarship made help necessary. William Broome and John 
Jortin supplied the bull^ of the notes, and Thomas PameU the 
preface. For the translation of the Odyssey he took Elijah 
Fenton and Broome as coadjutors, who between them trans¬ 
lated twelve out of the twenty-four books.' It was completed 
in J725. The profitableness of the work was Pope’s chief 
temptation to undertake it. His receipts for his earlier poems 
had totalled about ^150, but he cleared more than £8000 by the 
two translations, after deducting all payments to coadjutors— 
a much larger sum than had ever been received by an English 
author before. 

The translation of Homer had established Pope’s reputation 
with his contemporaries, and has endangered it ever since it 
was challenged. Opinions have varied on the purely literary 
merits of the poem, but with regard to it as a translation few 
have differed from Bentley’s criticism, “ A fine poem, Mr Pope, 
but you must not call it Homer.” His collaboration with 
Broome {q.v.) and Fenton (?.».)“ involved him in a series of 
recriminations. Broome was weak enough to sign a note at 
the end of the work understating the extent of Fenton’s assist¬ 
ance as well as his own, and ascribing the merit of their trans¬ 
lation, reduced to less than half its real proportions, to a 
regular revision and correction—mostly imaginary—at Pope’s 
hands. These falsehoods were deemed necessary by Pope to 
protect himself against possible prote.sts from the subscribers." 
In 1722 he edited the poems of Thomas Parnell, and in 1725 
made a considerable sum by an unsati.sfactory edition of Shake¬ 
speare, in which he had the assistance of Fenton and Gay. 

Pope, with his economical habits, was rendered independent 
by the pecuniary success of his Homer, and enabled to hve near 
London. The estate at Binfield was sold, and he removed 
with his parents to Mawson’s Buildings, Chiswick, in 1716, and 
in 1719 to Twickenham, to the house with which his name is 
associated. Here he practised elaborate landscape gardening 
on a small scale, and built his famous grotto, which was really 
a tunnel under the road connecting the garden with the lawn 
on the Thames, He was constantly visited at Twickenham 
by his intimates. Dr John Arbuthnot^ John Gay, Bolingbroke 

' I, 4, 19 and 20 are by Fenton; 2, 0 , 8, 11, 12, 16, 18, 23, with 
notes to all the books, by Broome. 

® The correspondence with them is given in vol. viii. of Elwin, and 
Courthopo’s edition. 


(after his return in 1723), and Swift (during his brief visits to 
England in 1726 and 1727), and by many other friends of the 
Tory party. With Atterbury, bishop of Rochester, he was on 
terms of affectionate intimacy, but he blundered in his evidence 
when he was called as a witness on his behalf in 1723. 

In 1717 his father died, and he appears to have turned to the 
Blounts for sympathy in what was to him a very serious 
bereavement. He had early made the acquaintance of Martha 
and Teresa Blount, both of them intimately connected with 
his domestic history. Their home was at Mapledurham, near 
Reading, but Pope probably first met them at the house of 
his neighbour, Mr Englefield of Whiteknights, who was their 
grandfather. He begun to correspond with Martha Blount 
m 1712, and after 1717 the letters are much more serious 
in tone. He quarrelled with Teresa, who had apparently 
injured or prevented his suit to her sister; and although, after 
her father’s death in 1718, he paid her an annuity, he seems 
to have regarded her as one of his most dangerous enemies. 
His friendship with Martha lasted all his life. So long as his 
mother lived he was unwearying in his attendance on her, but 
after her death in 1733 his association with Martha Blount was 
more constant. In defiance of the scandal-mongers, they 
paid visits together at the houses of common friends, and at 
Twickenham she spent part of each day with him. His earlier 
attachment to Lady Mary Wortley Montagu was apparently a 
more or less literary passion, which perished under ijidy Mary’s 
ridicule. 

The year 1725 may be taken as the beginning of the third 
period of Pope’s career, when he made his fame as a moralist 
and a satirist. It may be doubted whether Pope had the stay¬ 
ing power necessary for the composition of a great imaginative 
work, whether his crazy constitution would have held together 
through the strain. He toyed with the idea of writing a grand 
epic. He told Spence that he had it all in his head, and gave him 
a vague (and it must be admitted not very promising) sketch 
of the subject and plan of it. But he never put any of it on 
paper. He shrank as with instinctive repulsion from the stress 
and strain of complicated designs. Even his prolonged task 
of translating weighed heavily on his spirits, and this was a much 
less formidable effort than creating an epic. He turned rather 
to designs that could be accomplished in detail, works of which 
the parts could be separately laboured at and put together with 
patient care, into which happy thoughts could be fitted that 
had been struck out at odd moments and in ordinary levels of 
feeling. 

Edward Young’s satire, The Universal Passion, had just 
appeared, and been received with more enthusiasm than any¬ 
thing published since Pope’s own early successes. Tbis alone 
would have been powerful inducement to Pope’s emulous tem¬ 
per. Swift was finishing Gulliver’s Travels, and came over to 
England in 1726. The survivors of the Scriblerus Qub—Swift, 
Pope, Arbuthnot, and Gay—resumed their old amusement of 
parodying and otherwise ridiculing bad writers, especially bad 
writers in the Whig interest. ’”wo volumes of their Mis¬ 
cellanies in Prose and Verse were published in 1727. A third 
volume appeared in 1728, and a fourth was added in 1732. 
According to Pope’s own history of The Duneiad, an Heroic 
Poem in Three Books, which first appeared on the 28th of May 
1728, the idea of it grew out of this. Among the Miscellanies 
w'as a “ Treatise of the Bathos or the Art of Sinking in Poetry,” 
in which poets were classified, with illustrations, according to 
their eminence in the various arts of debasing instead of elevating 
their subject. No names were mentioned, but the .specimens 
of bathos were assigned to various letters of the alphabet, which, 
the authors boldly asserted, were taken at random. But no 
sooner was the treati.se published than the scribblers proceeded' 
to take the letters to themselves, and in revenge to fill the news¬ 
papers with the most abusive falsehoods and scurrilities they 
could devise. This gave Pope the opportunity he had hoped 
for, and provided him with an excuse for the personalities 
of The Duneiad, which had been in his mind as early as 1720. 
Among the most prominent objects of his satire were Lewis 
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Theobald, Colley Cibber, John Dennis, Richard Bentley, Aaron 
HUl and Bernard Lintot, who, in spite of his former relations 
with Pope, was now classed with the piratical Edmund Curll. 
The book was published with the greatest precautions. It was 
anonymous, and professed to be a reprint of a Dublin edition. 
When the success of the poem was assured, it was republished 
in xyaq, and a copy was presented to the king by Sir Robert 
Walpole. Names took the place of initials, and a defence 
of the satire, written by Pope himself, but signed by his friend 
William Cleland, was printed as “ A letter to the Publisher." 
Various indexes, notes and particulars of the attacks on Pope 
made by the dilTerent authors satirised were added. To avoid 
any danger of prosecution, the copyright was assimed to Lord 
Oxford, Lord Bathurst and Lord Burlington, whose position 
rendered them practically unassailable. We may admit that 
personal spite influenced Pope at least as much os disinte¬ 
rested zeal for the honour of literature, but in the dispute as to 
the comparative strength of these motives, a third is apt to be 
overlooked that was probably stronger than either. This was 
an unscrupulous elfish love of fun, and delight in the creations 
of a humorous imagination. Certainly to represent The Dun- 
ciad as the outcome of mere personal spite is to give an e.xag- 
gerated idea of the malignity of Pope’s disposition, and an 
utterly wrong impression of the character of his satire. He was 
not, except in rare cases, a morose, savage, indignant satirist, 
but airy and graceful in his malice, revengeful perhaps and 
e.xcessively sensitive, but restored to good humour as he thought 
over his wrongs by the ludicrous conceptions with which he 
invested his adversaries. The most unprovoked assault was 
on Richard Bentley, whom he satirized in the reconstruction 
and enlargement of The Dunciad made in the last years of his 
life at the instigation, it is said, of William Warburton. In 
the earlier editions the place of hero had been occupied by 
Lewis Theobald, who had ventured to criticize Pope’s Shake¬ 
speare. In the edition which appeared in Pope’s Works (1742), 
he was detlironed in favour of Colley Cibber, who had just 
written his Letter from Mr Cibber to Mr Pope inquiring into 
the motives that might induce him in his satyrieal writings to be 
so frequently fond of Mr Cibber’s name (1742). Warburton’s 
name is attached to many new notes, and one of the preliminary 
dissertations by Ricardus Aristarchus on the hero of the poem 
seems to be by him. 

The four epistles of the Essay on Man (1733) were also 
intimately connected with passing controversies. They belong 
to the same intellectual movement with Butler’s Analogy —the 
effort of the i8th centpry to put religion on a rational basis. 
But Pope was not a thinker like Butler. The subject was 
suggested to him by Henry St John, Lord Bolingbroke, who 
had returned from exile in 1723, and was a fellow-member of 
the Scriblerus Club. Bolingbroke is said—and the statement 
is supported by the contents of his posthumous works—to 
have furnished most of the arguments. Pope’s contribution 
to the controversy consisted in brilliant epigram and illustra¬ 
tion. In this didactic work, as in his Essay on Criticism, he 
put together on a sufficiently simple plan a series of happy 
sayings, separately elaborated, picking up the thoughts as he 
found them in miscellaneous reading and conversation, and 
trying only to fit them with perfect expression. His readers 
were too dazzled by the verse to be severely critical of the sense. 
Pope himself had not comprehended the drift of the arguments 
he had adopted from Bolingbroke, and was alarmed when he 
found that his poem was generally interpreted as an apology 
for the free-thinkers, Warburton is said to have qualified 
its doctrines as “ rank atheism ’’ and asserted that it was put 
together from the “ worst passages of the worst authors.” The 
essay was soon translated into the chief European languages, 
and in 1737 its orthodoxy was assailed by a Swiss professor, 
Jean Pierre de Crousaz, in an Examen de Vessay de M. Pope 
sur I’homme. Warburton now saw fit to revise his opinion 
of Pope’s abilities and principles—for what reason does not 
appear. In any case he now became as enthusiastic in his 
praise of. Pope’s orthodoxy and his genius as he had before been 


scornful, and proceeded to employ his unrivalled powers of 
sophistry in a defence of the orthodoxy of the conflicting and 
inconsequent positions adopted in the Essay on Man, Pope 
was wise enoi^h to accept with all gratitude m ally who was 
so useful a friend and so dangerous an enemy, and from that 
time onward Warburton was the authorized' commentator of 
his works. 

The Essay on Man was to have formed part of a series of 
philosophic poems on a systematic plan. The other pieces 
were to treat of human reason, of the use of learning, wit, 
education and riches, of civil and ecclesiastical polity, of the 
character of women, &c. Of the ten epistles of the Moral 
Essays, the first four, written between 1731 and 1735, are 
connected with this scheme, which was never executed. 

There was much bitter, and sometimes unjust, satire in the 
Moral Essays and the Imitations 01 Horace. In these epistles 
and satires, which appeared at intervals, he was often the mouth¬ 
piece of his political friends, who were all of them in opposition 
to Walpole, then at the height of his power, and Pope chose 
the object of his attacks from among the minister’s adherents. 
Epistle III., “ Of the Use of Riches,” addre.ssed to Allen Bath¬ 
urst, Lord Bathurst, in 1732, is a direct attack on Walpole’s 
methods of corruption, and on his financial policy in general; 
and the two dialogues {1738) known as the “ Epilogue to the 
Satires,” professedly a drfence of satire, form an eloquent 
attack on the court. Pope was attached to the prince of Wales’s 
party, and he did not forget to insinuate, what was indeed the 
truth, that the queen had refused the prince her pardon on 
her deathbed. The " Epistle to Dr Arbuthnot ” contains a de¬ 
scription of his personal attitude towards the scribblers and is 
made to serve as a “ prologue to the satires.” The gross and 
unpardonable insults bestowed on Lord Hervey and on Lady 
Mary Wortley Montagu in the first satire “ to Mr Fortescue ” 
provoked angry retaliation from bath. The description of 
Timon’s ostentatious villa in Epistle IV., addressed to the earl 
of Burlington, was generally taken os a picture of Canons, the 
seat of John Brydges, duke of Chandos, one of Pope’s patrons, 
and caused a great outcry, though in this rase Pope seems to 
have been innocent of express allusion. Epistle II., addressed 
to Martha Blount, contained the picture of Atos.sa, which 
was taken to be a portrait of Sarah Jennings, duchess of 
Marlborough. One of the worst imputations on Pope’s character 
was that he left this passage to be published when he had in 
effect received a bribe of jfiooo from the duchess of Marl¬ 
borough for its .suppression throujdi the agency of Nathanael 
Hooke (d. 1763). As the passage eventually stood, it might 
be applied to Katherine, duchess of Buckingham, a natural 
daughter of James II. Pope may have altered it with the 
intention of diverting the satire from the original object. 
He was scrupulously honest in money matters, and always in¬ 
dependent in matters of patronage; but there is some evidence 
for this discreditable story beyond the gossip of Horace Wal¬ 
pole {Works, ed. P. Cunningham, i. cxliv.), though not suffi¬ 
cient to justify the acceptance it received by some of Pope’s 
biographers. To appreciate fully the point of his allusions 
requires an intimate acquaintance with the political and social 
gossip of the time. But apart from their value as a brilliant 
strongly coloured picture of the time Pope’s satires have a 
permanent value as literature. It is justly remarked by Mark 
Pattison * that “ the.se Imitations are among the most original 
of his writings.” The vigour and terseness of the diction is 
still unsurpassed in English verse. Pope had gained complete 
mastery over his medium, the heroic couplet, before he used 
it to express his hatred of the political and social evils which 
he satirized. The elaborate periphrases and superfluous orna¬ 
ments of his earlier manner, as exemplified in the Pastorals and 
the Homer, disappeared; he turned to the uses of verse the 
ordinary language of conversation, differing from everyday 
speech only in its exceptional brilliance and point. It is in 
these satires that his best work must be sought, and by them 
that his position among English poets myst be fixed. It was 
* In his edition of the Satires and Epistles (i866). 
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the Umer chiefly that Wordsworth and Coleridge had in their 
eye edtim began the poismic against the “ poetic diction ” 
el the tflth centuT}', and strode at Pope as the arx±<om)pter, 
Ihey were historicdly unjust to Pope, who did not originate 
this diction, but only fomished the most finished examples 
of it. At the beginning of the 19th century Pope still had 
an ardent admirer in Byron, wliose first satires are written in 
Pope’s couplet. The much abused pseudo-poetic diction in 
sutetance consisted in an ambition to “ rise above the vulgar 
style,” to dress nature to advantage—a natural ambition when 
the arbiters of literature were people of fashion. If one com¬ 
pares Pope’s “ Messiah ’’ or " Eloisa to Abelard,” or an im¬ 
passioned passage from the Iliad, with the originals that he 
paraphrased, one gets a more vivid idea of the consistence of 
pseudo-poetic diction than could be furnished by pages of an¬ 
alysis. But Pope merely made masterly use of the established 
diction of his time, which he eventually forsook for a far more 
direct and vigorous style. A passage from the Guardian, in 
which Philips was commended as against him, runs: “ It is 
a nice piece of art to raise a proverb above the vulgar style 
and still keep it easy and unafiected. Thus the old wish, ‘ God 
rest his soul,’ is very finely turned :— 

“' Then gentle Sidney Kv'd, the shepherd’s friend, 

EtamU Messingu on his shade attend I' " 

Pope would have despised so easy a metamorphosis as this 
at any period in his career, and the work of his coadjutors in 
the Odyssey may be distinguished by this Mmparative cheapness 
of material. Broome’s description of the clothes-woshing by 
Nausicaa and her maidens in the sixth book may be compared 
with the original as a luminous specimen. 

Pope’s wit had won for him the friendship of many distin¬ 
guished men, and his small fortune enabled him to meet them 
on a footing of independence. He paid long visits at many 
great houses, especially at Stanton Harcourt, the home of his 
frimd Lord Chancellor Harcourt; at Oakley, the seat of Ix)rd 
Bathurst; and at Prior Park, Bath, where his host was Ralph 
Alien. With the last named he bad a temporary disagree¬ 
ment owing to some slight shown to Martha Blount, but he 
was reconciled to him brfore his death. 

He died cm the jolh of May 1744, and he was buried in the 
parish church of 'Twickenham. He left the income from his 
property to Martha Blount till her death, after which it was to 
go to his half-sister Magdakn Rackett and her children. His 
unpublished M.SS. were left at the discretion of Lord Boling- 
broke, and his copyrights to Warburton. 

If we are to judge Pope, whether as a man or as a poet, with 
human faimes.s, and not merely by comparison with standards 
of abstract perfection, there are two features of his times that 
must be kept steadily in view—the character of political strife 
in those days and the political relations of men of letters. As 
long as the succession to the Crown was doubtful, and political 
failure might mean lo.ss of property, banishment or death, 
politicians, playing for higher stakes, played more fieredy and 
unscrupulcmsly than in modern days, and there was no con¬ 
trolling force of public opinion to keep them evithin the bounds 
of common honesty. Hence the age of Queen Anne is pre¬ 
eminently an age of intrigue. The government was almost as 
unsettled as in the early days of personal monarchy., and there 
was this difference—that it was policy rather than force upon 
which men depended for keeping their position. Secondly, 
men of letters were admitted to the inner circles of intrigue as 
they had never been before and as they have never been since. A 
generation later Walpole defied them, and paid the rougher 
instruments that he considered sufficient for his purpose in 
solid coin of the realm; but Queen Anne’s state.smen, whether 
from difference of tastes or difference of policy, paid their prin- 
cjpai literary champions with social privileges and honourable 
public appointments. Hence men of letters were directly in¬ 
fected by the low political morality of tiie unsettled time. And 
the character of their poetry idso suffered. 'JTje most promi¬ 
nent defects of the age—the lack of high and sustained 
imagination, the genteri liking for “ nature to advantage 


dressed,” tiie inaesabnt strivkig after wit—were fostered, if 
not generated, by the social atmosphere. 

Pope’s own ruling {^ion was the love of fame, end he had 
no scru^es where this was concerned. His vanity and his 
childish love of intrigue are seen at their worst m his pett^ 
manoeuvres to secure the publication of his letters durht^ his 
lifetime. These intricate proceedings were unravelled with 
great patience ingenuity by Charles Wentworth Dilke, 
when fhe false picture of his relations with his contemporaries 
which Pope had imposed on the public had been practically 
accepted for a century. Elizabeth Thomas, the mistress of 
Henry Cromwell, had sold Pope’s early letters to Henry 
Cromwell to the bookseller Curll for ten guineas. Ihese were 
published in CurlTs Miscellanea in 17*6 (dated 1787), and 
bad considerable success. This surreptitious publication seems 
to have suggested to Pope the desirability of fmblishing his, own 
correspondence, which he immediately began to collect from 
various friends on the plea of preventing a similar clandestine 
transaction. The publication by Wycherley’s executors of a 
posthumous volume of the dramatist’s prose and verse fur¬ 
nished Pope with an excuse for the appearance of his own 
correspondence with Wycherley, whidi was accompanied by a 
series of unnecessary deceptions. After manipulating his cor¬ 
respondence so as to place his own character in the best light, 
he deposited a copy in the library of Edward, second earl of 
Oxfoid, and then lie had it printwl. The sheets were offered 
to Curll by a person calling himself P.T., who profe.s.sed a desire 
to injure Pope, but was no other than Pope himself. The copy 
was delivered to Curll in 1735 after long negotiations by an 
agent who called himself R. Smythe, with a few originals to 
vouch for their authenticity. P. T. had drawn up an adver¬ 
tisement stating that the book was to contain answers from 
various peers. Curll was summoned before the House of Lords 
for breach of privilege, but was acquitted, as the letters from 
peers were not in fact forthcoming. Difficulties then arose 
between Curll and P. T., and Pope induced a book.seller named 
Cooper to publish a Narrative of the Method hy which Mr 
Po^’s Private Letters were procured by Edmund Curll, Book- 
setter (1735). These preliminaries cleared the way for a show 
of indignation against piratical publishers and a ” genuine ” 
edition of the Letters of Mr Alexander Pope ” (1737, fol. and 
4to). Unhappily for Pope’s reputation, his friend Caryll, who 
died before the publication, had taken a copy of Pope’s letters 
before returning them. This letter-book came to light in the 
middle of the igth century, and showed the freedom which 
Pope permitted himself in editing. Tlie correspondence with 
Lord Oxford, preserved at Longleat, afforded further evidence 
of his tortuous dealings. The methods he employed to secure 
his correspondence with Swift were even more discreditable. 
The'ju-oceedings can only be exfJained as the measures of a 
desperate man whose maladies seem to have engendered a 
passion for trickery. They are related in detail by Elwin in 
the introduction to vol. i. of Pope’s Works. A man who is said 
to have “ played the politician about cabbages and turnips,” 
and who “ hardly drank tea without a stratagem,” was not 
. likely to be straightforward in a matter in which his ruling 
passion was concerned. Against Pope’s petulance and “ general 
love of secrecy and cunning ” have to be set. In any fair judg- 
'ment of his character, his exemplary conduct as a son, the 
affection with which he was regarded in his own circle of 
intimates, and many well-aufhenticated instances of genuine 
and continued kindliness to persons in distress. 

Bibliogkatoy.—V arious collected editions of Pope's Works 
appeared durinf; his lifetime, and in 1751 an edition in nine volumes 
was piitilished by a syndicate of booksellers " with the coaimentaries 
of Mr Warburton.” Warburton interpreted hie editorial rights very . 
liberany. By his notes he wilfully misrepresehted the meaning of 
the Elusions in the satire.s, and made them more agreeable to his 
friond.s and to the court, while he made opportunities for the gratift- 
catien of his own spite against vaitnns individuals. J o.seph Warton's 
edition in 1797 atlded to the mass of comnwntary wlthoot ^ving 
much new elucidation to the allusions of the text, which even Swift, 
with hissexceptionaj facilities, had found obscure. In 1 769-1 807 an 
j edition was issued which included Owen JtuShead's Life of Alexander 
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that prevailed dumg Pope s lifetime was given by the publication of 
JoHoph Warton s Essay on tks Writings and Genius of Pops (vol. i. 
1757; 17^2)- Wartoa had a sincere appreciation of Pc^'i 

work, but he bcaan the reaction which culminated with 
romantic writers of the beginning of the i9lh century, and set the 
faiuiion of an undue disparagement of Pope's genius as a poet with 
end^mg enects on popular opinion. Thomas Camplxll’s criticism 
Specimens of^ liriiisk Poets provoked a controversy to which 
William Hwlitt, Byron and W. L. Bowles contributed. For a 
tocuB.sion of Pope s position as one of the great men of letters in the 
I8th century who emancipated themselves from patronage, see 
A. Beljamc, Le Public et les hommes de lettres en Aneleterre au dix- 
kutlijme Slide (1881); a section of Isaac DTsraeli's Quarrels of 
Authors is devoted to Pope’s literary animosities; andmo.st impor¬ 
tant contributions to many vexed questions in the biography of 
Pom, c,specially the publication of his letters, were made by C W 
Dilke in biotes and Queries and the Athenaeum. Those articles 
were reprinted by his grandson. Sir Charles Dilke, in 1875 an The 
Papers of a Critic. (W. M.; M. Br.) 

POPE, ALEXANDER {1763-1835), Irish actor and painter, 
was born in Cork, and was educated to follow his father’s 
profession of miniature painting. He continued to paint 
miniatures and exhibit them at the Royal Academy as late as 
1821; but at an early date he took the stage, fir.st appearing 
in London as Oroonoko in 1785 at Covent Garden. He remained 
at this theatre almost continuously for nearly twenty years, 
then at the Haymarket until his retirement, playing leading 
parts, chiefly tragic. He was particularly esteemed as Othello 
and Henry VIII. He died on the 22nd of March 1835. Pope 
was thrice married. His lirst wife, Elizabeth Pope {e. 1744- 
1707), a favourite English actress of great versatility, was billed 
before her marriage as Miss Younge. His second wife, Maria Ann 
Pope (i 775 -> 8 o 3 )) ‘‘bso a popular actress, was a member of an 
Irish family named Campion. His third wife, Clara Maria Pope 
(d. 1838), was the widow of the artist Francis Wheatley, and 
herself a skilful painter of figures and of flowers. 

POPE, JANE (1742-1818), English actress, daughter of a 
London theatrical wig-maker, and began playing in a Lilli¬ 
putian company for Garrick in 1756. Irom this she speedily 
developed into soubrette roles. She was Mrs Candour in The 
School for Scandal at its first presentation (1777), and tliereafter 
she had m^y important parts confided to her. She was the 
life-long friend of Mrs Clive, and erected the monument at 
Twickenham to the latter’s memory. She was not only an 
admirable actress, but a woman of blameless life, and was 
praised by all the literary critics of her dav—unused to such a 
comhinatiun. She died on the 30th of July 1818. 

POPE. JOHN (1822-1802), American soldier, was the son 
of Nathaniel Pope (1784-1850), U.S. judge for the district of 
Illinois, and was born at Louisville, Kentucky, on the 16th of 
March 1822.. He graduated at the United States Military 
Academy in 1842 and was assigned to the engineers. He served 
in the Mexican War, receiving the brevets of ist lieutenant and 
captain for his conduct at Monterey and Buena Vista. .Sub¬ 
sequently he was engaged in engineering and exploring work, 
mainly in New Mexico, and in surveying the route of a Paafic 
railroad. He was commissioned captain in 1856. He was 
actively opposed to the Buchanan administration, and a speech 
which he made in connexion with the presidential campaign 
of i860 caused him to be summoned before a court-martial. 
Early in the Civil War he was placed, as a brigadier-general 
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with nearly 7000 prisoners. Pope subsequently joined the 
combmed army under Halleck, and took part in the siege of 
Corinth. He was now a major-general U.S.V. The «pu- 
totion he had thus gained as an energetic leader quidtly 
placed him in a hi A command, to which he proved to be quite 
unequal. The “ Army of Virginia,” as his new forces were 
styled, had but a brief career. At the very outset of his Virginian 
campaign Pope, by a most ifl-advised order, in whidi he con- 
trested the performances of the Western troops with the failures 
of the troops in Virginia, forfeited the confidence of his officers 
and men. 'Die feriing of the Army of the Potomac (which was 
ordered to his support) was equally hostile, and the short opera- 
rions culmmated in the disastrous defeat of the second battle of 
Bull Run. Pope was still sanguine and ready for another trial of 
strength, but he was soon compelled to realize the impossibility 
of retrieving his position, and resigned the command. Bitter 
controver.sy arose over these events. Halleck, the general-in- 
chief, was by no means free from blame, but the public odium 
chiefly fell upon Crtnerals Mcaellan and Fitz-John Porter, against 
whom Pope, while admitting his own mistakes, made grave 
charges. Pope was not again employed in the Civil War, but in 
command of the Department of the North-West he showed his 
former skill and vigour in dealing with Indian risings. In 1865 
he was made brevet major-general U.S.A. (having become 
bngadier-general on his appointment to the Army of Virginia), 
and he subsequently was in charge of various military districts 
and departments until his retirement in 1886. In 1882 he was 
promoted to the full rank of major-general U.S.A. General 
Pope died at Sandiiaky, Ohio, on the *3rd of September 1892. 

He was the author of,various works and papers, includins ranway 
Railroad Peports vol lii.) and The Campaign of 
Vtrgtnta (W’ashmgton, 1865). ^ ' 

MPE, SIB THOMAS (c. 1507-1559), founder of Trinity College, 
Oxford, was bom at Deddington, near Banbury, Qxfoirishire, 
probably in 1507, for he was about sixteen years old when his 
father, a yeoman farmer, died in 1523. He was educated at 
Banbury school and Eton College, and entered the court of 
chancery. He there found a friend and patron in the lord 
chancellor Thomas Audle}^ As clerk of briefs in the ster 
chamber, warden of the mint (1534-1536), clerk of the crown in 
chancery (1537), and second oflficer and treasurer of the court 
for ^ settlement of the confiscated property of the smaller 
religious foundations, he obtained wealth and influence. In this 
last office he was superseded in 1541, but from 1547 to 1553 he 
was again employed as fourth officer. He himself won by grant 
or purchase a considerable share in the spoils, for nearly thirty 
manors, which came sooner or later into his possession, were 
originally church property. “ He could have rode,” said Aubrey 
“ in his owne lands from Cogges (by Witney) to Banbury, about 
18 miles.” In 1537 he was knighted. The religious changes 
made by Edward VI. were repugnant to him,but at the beginning 
of Mary’s reign he became a member of the privy council. In 
1556 he was .sent to reside as guardian in Elizabeth’s house. 

As early as 1555 he had begun to arrange for the endowment of a 
college at Oxford, for which he bought the site and buildings of 
Durham College, the Oxford house of the abbey of Durham, from 
Dr George Owen and William Mortyn. He received a royal 
charter for the establishment and endowment of a college of the 
'* Holy and Undivided Trinity ” on the 8th of .Mim;h 1556. The 
foundation provided for a president, twelve fellows and eight 
scholars, with a sdioolhouse at Hooknorton. The number of 
scholars was subsequently increased to twelve, the schoolhouse 
being given up. On the 28th of March the members of the 
college were put in possession of the site, and they were formally 
admitted on the 29th of May 1536. Pope died at Owkenwell 
on the 29th of January 1559, and was buried at St Stephen’s, 
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Walbrook; but his remains were subsequently removed to 
Trinity College, where his widow erected a semi-Gothic alabaster 
monument to his memory. He- was three times married, but 
left no children. Much of his property was left to charitable 
and religious foundations, and the bulk of his Oxfordshire 
estates passed to the family of his brother, John Pope of 
Wroxton, and his descendants, the viscounts Dillon and the 
earls of Guilford and barons North. 

The life, by H. £. D. Blakiston, in the I>ict. Nat. Biog., corrects 
many errors in Thomas Warton's Lift of Sir Thomas Popt (1772). 
Further notices by the same authority are in his Trinity Colitgi 
(1S98), in the “College Histories" series, and in the English 
Historical Revitw (April, 1896). 

POP&JOAN, a round game of cards, named after a legendary 
female Pope of the 9U1 century. An ordinary pack is used, from 
which the eight of diamonds has been removed, and a spkial 
round board in the form of eight compartments, named respec¬ 
tively Popc-Jcan, Matrimony, Intrigue, Ace, King, Queen, Knave 
and Game (King, Queen and Knave are sometimes omitted). 
Each player—any number can play—contributes a .-.take, of 
which one counter is put into the divisions Ace, King, Queen, 
Knave and Game, two into Matrimony and Intrigue, and the 
rest into Pope-Joan. This is called “ dressing the board.” The 
cards are dealt round, with an extra hand for “ stops,” i.e. cards 
which stop, by their absence, the completion of a suit; thus the 
absence of the nine of spades stops the playing of the ten. The 
last card is turned up for trumps. Cards in excess may be dealt 
to “ stops,” or an agreed number may be left for the purpose, so 
that all players may have an equal number of cards. If an 
honour or “ Pope ” (nine of diamonds) is turned up, the dealer 
takes the counters in the compartment so marked. Sometimes 
the turning-up of Pope settles the hand, the dealer taking the 
whole pool. The Ace is the lowest card, the King the highest. 
The player on the dealer’s left plays a card and names it ; the 
player who has the next highest then plays it, till a stop is played, 
i.e. a card of which no one holds the next highest. All Kings arc 
of course stops, also the seven of diamonds; also the cards next 
below the dealt stops, and the cards next below the played cards. 
After a stop the played cards are turned over, and the player of 
the stop (the card last played) leads again. The player who gets 
rid of all his cards first takes the counters in “ Game,” and 
receives a counter from each player for every card left in his 
hand, except from the player who may hold Pope but has not 
played it. I'he player of Ace, King, Queen or Knave of trumps 
takes the counters from that compartment. If King and Queen 
of trumps are in one hand, the holder takes the counters in 
“ Matrimony”; if a Queen and Knave, those in “Intrigue if 
all three, those in the two compartments; if they are in different 
hands these counters are sometimes divided. Unclaimed stakes 
are left for the next pool. Pope is sometimes considered a 
universal “ stop.” 

POPERIMGHE, an ancient town of West Flanders, 12 m. W. of 
Ypres. Pop. (i()04), ii,fi8o. It contains a fine church of the 
nth century, dedicated to St Betin. In the 14th century it 
promised to become one of the principal communes in Flanders; 
but having incurred the resentment of Ypres on a matter of trade 
rivalry it was attacked and captured by the citizens of that* 
place, who reduced it to a very subordinate position. There are 
extensive hop gardens, bleaching grounds and tanneries in the 
neighbourhood of the town. 

POPHAM, SIR ROME RIOGS (1762-1820), British admiral, 
was the son of Stephen Popham, consul at Tetuan, and was 
his mother’s twenty-first child. He entered the navy in 1778, 
and served with the flag of Rodney till the end of the war. In 
1783 he was promoted lieutenant, and was for a time engaged 
on survey service on the coast of Africa. Between 1787 and 1793 
he was engaged in a curious series of adventures of a commercial 
nature in the Eastern Sea—sailing first for the Imperial Ostend 
Company, and then in a vessel which he purchased and in part 
loaded himself. During this time he took several surveys and 
rendered some, services to the East India Company, which were 
officially acknowledged; but in 1793 his ship was seized, partly 


on the wound that he was carrying contraband and partly 
because he was mfringing the East India Company’s monopoly. 
His loss was put at £70,000, and he was entangled in litigation. 
In 1805 he obtained compensation to the amount of £25,000. 
The case was a hard one, for he was undoubtedly sailing with the 
knowledge of officials in India. While this dispute was going 
on Popham had resumed his career as a naval officer. He 
served with the army under tJie duke of York in Flanders as 
“ superintendent of Inland Navigation ” and won his confidence. 
The protection of the duke was exercised with so much effect that 
Popham was promoted commander in 1794 and post-captain in 
1795. He was now engaged for years in co-operating in a naval 
capacity with the troops of Great Britain and her allies. In the 
Red Sea he was engaged in transporting the Indian troops em¬ 
ployed in the expulsion of the French from Egypt. His bills 
for the repair of his ship at Calcutta were made the excuse for 
an attack on him and for charging him with the amount. It 
was just the time of the general reform of the dockyards, and 
there was much suspicion in the air. It was also the case that 
St Vincent did not like Popham, and that Benjamin Tucker 
(1762-1829), secretary to the admiralty, who had been the 
admiral’s secretary, was his creature and sycophant. Popham 
was nut the man to be snuffed out without an effort. He 
brought his case before Parliament, and was able to prove that 
there had been, if not deliberate dishonesty, at least the very 
grossest carelessness on the part of his assailants. In 1806 he 
co-operated with Sir David Baird in the occupation ol the Cape. 
He then persuaded the authorities that, as the Spanish Colonies 
were discontented, it would be easy to promote a rising in Buenos 
Ayres. The attempt was made with Popham’s squadron and 
1400 soldiers; but the Spanish colonists, though discontented, 
were not disposed to accept British help, which would in all 
probability have been made an excuse for establishing dominion. 
They rose on the soldiers who landed, and took them prisoners. 
Popham was recalled, and censured by a court-martial for leaving 
his station; but the City of London presented him with a sword 
of honour for his endeavours to “ open new markets,” and the 
sentence did him no harm. He held other commands in con¬ 
nexion with the movements of troops, was promoted rear-admiral 
in 1814, and made K.C.B. in 1815. He died at Cheltenham on 
the loth of September 1820, leaving a large family. Popham 
was one of the most scientific seamen of his time. He did much 
useful survey work, and was the author of the code of signals 
adopted by the admiralty in 1803 and used for many years. 

POPHAM, SIR JOHN (c. 1531-1607), English judge, was 
bom at Huntworth, in Somerset, about 1531. He was educated at 
Balliol College, Oxford, and called to the l»r at the Middle Temple. 
Concerning his early life little is known, but he was probably a 
member of the parliament of 1558. He was recorder of Bristol, 
and •represented that city in parliament in 1571 and from 1572 
to 1583. He was elected Sp^er in 1580, and in 1581 became 
attorney-general, a post which he occupied until his appoint¬ 
ment as lord chief justice in 159a. He presided at the 
trials of Sir Walter Raleigh and Guy Fawkes. Towards the aid 
of his life Popham took a great interest in colonization, and was 
instrumental in procuring patents for the London and Plymouth 
companies for the colonization of Virginia. Popham was an 
advocate, too, of transportation abroad as a means of punishing 
rogues and vagabond.^. His experiment in that direction, the 
Popham colony, an expedition under the leadership of his brother 
George (e, 1550-1608), had, however, but a brief career in its 
settlement (1607) on the Kennebec River. Popham died on the 
10th of June 1607, and was buried at Wellington, Somerset. 

See Foss, Livts of the Judges ; J. Winsor, History of America, 
vol. iii. 

POPILIA, or PopiLliA, VIA, the name of two ancient roads in 
Italy, (i) A highroad running from the Via Appia at Capua to 
Regium, a distance of 321 m. right along the length of the 
peninsula, and the main road through the interior of the country, 
not along the coast. It was built in 159 b.c. by the censor M. 
Popilius Laenias or in 133 b.c. by the consul P. Popilius. (a) A 
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highroad from Arimimim to Aquileia aldhg the Adriatic coast. 
It no doubt originally came into use when Aquileia was founded 
as a frontier fortress of Italy in i8i b.c., and Polybius gives the 
distance correctly as 178 m. In 13a it was reconstructed 
by the con.sul P. Popilius, one of whose milestones has been 
found near Atria. It ran along the shore strip (Lido) from Ari- 
minura to Ravenna (33 m.), where it was usual in imperial times 
for travellers to take ship and go by canal to AJtinum 
and there resume their journey by road, though we find the 
stations right through on the Tabula Peutingeriaoa, and Narses 
marched in 55a from Aquileia to Ravenna. (T. As.) 

POPINJAY ( 0 . Fr. papegai, or popingay, onomatopoeic, 
original), an old name for a parrot. Except in its transferred 
sense of a dressed-up, vain or conceited, empty-headed person, 
the word is now only used historically of a representation or 
image of a parrot swinging from a high pole and used as a mark 
for archery or shooting matches. This footing at the popinjay 
(see Abchery) was formerly a favourite sport. “ Popinjay ” 
is still the proper heraldic term for a parrot as a bearing or 
charge. 

POPLAR, an eastern metropolitan borough of London, 
England, bounded N. by Hackney, S. by the river Thames, and 
W. by Stepney and Bethnal Green, and extending E. to the 
boundary of the county of London. Pop. (1901), i68,8aa. 
The river Lea, which the eastern boundary generally follows, is 
believed to have been crossed towards the north of the modem 
borough by a Roman road, the existence of which is recalled by 
the district-name of Old Ford; while Bow (formerly Stratford- 
le-Bow or Stratford-atte-Bowe) was so named from the “ bow ” 
or arched bridge which took the place of the ford in the time of 
Henry 11 . South of these districts lies Bromley; in the south¬ 
east the borough includes Blackwall; and a deep southward bend 
of the Thames here embraces the Isle of Dogs. Poplar falls 
within the great area commonly associated with a poor and 
densely crowded population under the name of the “ East End.” 
It is a district of narrow, squalid streets and mean houses, among 
which, however, the march of modem improvement may be seen 
in the erection of model dwellings, mission houses and churches, 
and various public buildings. In the north a part of Victoria 
Park is included. In Blackwall and the Isle of Dogs streets 
give place to the extensive East and West India Docks (opened 
in 1806) and Millwall Dock, with shipbuilding, engineering, 
chemical and other works along the river. Blackwall has been 
a shipping centre from early times. From the soutli of the 
Isle of Dogs (the portion called Cubitt Town) a tunnel for foot- 
passengers (1902) connects with Greenwich on the opposite 
shore of the Thames, and lower down the river is the fine Black¬ 
wall Tunnel, carrying a wide roadway, completed by the London 
County Council in 1897 at a cost, inclusive of incidental expenses, 
of ^1,383,502. Among institutions the Poplar Accidents Hospital 
may be mentioned. Near the East India Docks is the settlement 
of St Frideswide, supported by Christ Church, Oxford. In 
Canning Town, which continues this district of poverty across 
the Lea, and so outside the county of London, are Mansfield 
House, founded from Mansfield College, Oxford; and a Women’s 
Settlement, especially notable for its medical work. The 
metropolitan borough of Poplar includes the Bow and Bromley 
and the Poplar divisions of the Tower Hamlets parliamentary 
borough, each returning one member. The borough council 
consists of a mayor, 7 aldermen and 42 councillors. Area, 
2327-7 acres. 

POPLAR (Lat. Populus), the name of a small group of catkin¬ 
bearing trees belonging to the order Salicaceae. The catkins 
of the poplars differ from those of the nearly allied willows in 
the presence of a rudimentary perianth, of obliquely cup-shaped 
form, within the toothed bracteal scales; the male flowers 
contain from eight to thirty stamens; the fertile bear a one- 
celled (nearly divided) ovary, surmounted by the deeply cleft 
stigmas; the two-valved capsule contains several seeds, each 
furnished with a long tuft of siUcy or cotton-like hairs. The 
leaves are broader than in most willows, and are generally 
either deltoid or ovate in shape, often cordate at the base, and 
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frequently with slender petioles vertically flattened. Many of 
the species attain a large size, and aU are of very rapid growth. 
The poplars are almost entirely confined to the north temperate 
zone, but a few t^proach or even pass its northern limit, ai^ they 
are widely distributed within that area; the;y show, like the 
willows, a partiality for moist ground and often line the river-sides 
in otherwise treeless districts. There are about twenty species, 
but the number cannot be very accurately defined—several, 
usually regarded as distinct, being probably merely variable 
forms of the same type, and the ease with which the trees inter¬ 
cross has led to the appearance of many hybrids. All yield a 
soft, easily-worked timter, which, though very perishable when 
exposed to weather, possesses sufficient durability when kept 
dry to give the trees a certain economic value. Many of the 
species are used for piaper-making. 

Of the European kinds one of the most important and best 
marked forms is the white poplar or abele, P. alba, a tree of 
large size, with rounded spreading head and curved branches, 
which, like the trunk, are covered with a greyish white bark, 
becoming much furrowed on old stems. The leaves are ovate 
or nearly round in general outline, but with deeply waved, 
more or less lobed and indented margins and cordate base; 
the upper side is of a dark green tint, but the lower surface is 
clothed with a dense white down, which likewise covers the 
young shoots—giving, with the bark, a hoary aspect to the whole 
tree. As in all poplars, the catkins expand in early spring, long 
before tlie leaves unfold; the ovaries bear four linear stigma lobes; 
the capsules ripen in May. A nearly related form, which may 
be regarded as a sub-species, canescens, the grey poplar of the 
nurseryman, is distinguished from the true abele by its smaller, 
less deeply cut leaves, which are grey on the upper side, but not 
so hoary beneath as those of P. Ma; the pistil has eight stigma 
lobes. Both trees occasionally attain a height of 90 ft. or more, 
but rarely continue to form sound timSer beyond the first half- 
century of growth, though the trunk will sometimes endure for 
a hundred and fifty years. The wood is very white, and, from 
its soft and even grain, is employed by turners and toy-makers, 
wltile, being tough and little liable to split, it is also serviceable 
for the construction of packing cases, the lining of carts and 
waggons, and many similar purposes; when thoroughly seasoned 
it makes good flooring planks, but shrinks much in drying, 
weighing about 58 lb per cubic foot when green, but only 33! ft) 
when dry. The white poplar is an ornament^ tree, from its 
graceful though somewhat irregular growth and its dense 
hoary foliage; it has, however, the disadvantage of throwing up 
numerous suckers for some yards around the trunk. 

The grey and white poplars are usually multiplied by long 
cuttings; the growth is so rapid in a moist loamy soil that, 
according to Loudon, cuttings 9 ft. in length, planted beside 
a stream, formed in twelve years trunks 10 in. in diameter. 
Both these allied forms occur throughout central and southern 
Europe, but, though now abundant in England, it is doubtful 
whether they are there indigenous. P. alba suffers much from 
the ravages of wood-eating larvae, and al.so from fungoid growths, 
especially where the branches have been removed by pruning or 
accident. 

P. nigra, the black poplar, is a tree of large growth, with dark, 
deeply furrowed bark on the trunk, and ash-coloured branches; 
the smooth deltoid leaves, serrated regularly on the margin, are 
of the deep green tint which has given name to the tree; the 
petioles, slightly compressed, are only about half the length of 
the leaves. The black poplar is common in central and southern 
Europe and in some of the adjacent parts of Asia, but, though 
abundantly planted in Britain, is not there indigenous. The 
wood is of a yellowish tint. In former days this was the preva¬ 
lent poplar in Britain, and the timber was employed for the 
purposes to which that of other species is applied, but has been 
superseded by P. monilifera and its varieties; it probably fur¬ 
nished tlie poplar wood of the Romans, which, from its lightness 
and soft tough grain, was in esteem for shield-making; in con¬ 
tinental Europe it is still in some request; the bark, in Russia, 
is used for tanning leather, while in Kamchatka it is sometimes 
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ground up «nd mixed with meal; the gum secreted by the buds 
was empiojred by the old herbalists for various medicinal 
puiposes, but is probaWy nearly inert; the cotton-like down of 
the seed has been converted into a kind of vegetable frit, and 
has also been used in paper-making. A closely related form is 
the well-known Lombardy poplar, P. fasHgiata, remarkable for 
its tall, cypress-like shape, caused by the nearly vertical growth 
of the branches. Probably .a mere variety of the black poplar, 
its native land appears to have been Persia or some neighbouring 
country; it was unknown in Italy in the days of Pliny, while 
from remote times it has been an inhalxtant of Kashmir, the 
Punjab, and Persia, where it is often planted along roadsides 
for the purpose of shade; it was probably brought from these 
countries to southern Europe, and derives its popular name 
from its abundance along the banks of the Po and other rivers 
of Lombardy, where it is said now to spring up naturally from 
seed, like ^ indigenous black poplar. It was introduced 
into France in 1749, and appears to have been grown in Germany 
and Britain soon after the middle of the last century, if not 
earlier. The Lombardy poplar is valuable chiefly as an orna¬ 
mental tree, its timber being of very infertOT quality; its tall, 
erect growth renders it useful to the landscape-gardener as a 
relief to the rouitded forms of other trees, or in contrast to the 
horizontal lines of the lake or river-bank where it delights to 
grow. In Lombardy and Prance tall hedges are sometimes 
lormedof this poplar for shelter or shade, while in tlie suburban 
parks of Britain it is serviceable as a screen for hiding buildings 
or other unsightly objects from view; its growth is extremely 
rapid, and it often attains a height of 100 ft. and upwards, 
while from 70 to 80 ft. is an ordinary size in favourable situa¬ 
tions. 

P. canadensis, the " cottou-wood " of the western prairies, and 
its varieties are perhaps the most useful trees of the genus, often 
formi^ almost the only arboiescont vegetation on the great 
American plains. It is a tree of rather large growth, sometimes 
too ft. high, with rugged grey trunk 7 or B ft. in diameter, and with 
the shoots or young branches more or less angular; the glossy 
deltoid leaves arc sharply pointed, .somewhat cordate at tho base, 
and with flattened petioles; the fertile catkins ripen about the middle 
of June, when then opening capsules di;sclmrge the cottony seeds 
which have given the tree its common western name; in New England 
it is sometimes called the “ river poplar.” The cotton-wood 
timber, though soft and perishable, is of value m its prairie habitats, 
where it Ls frequently the only available wooil cither for carjieutry 
or fuel; it has been planted to a considerable extentin some parts of 
Europe, but In England a form of this species known as P. monilifera 
is generally preferred from its larger and more rapid growth. In 
this well-known variety tho young shoots are but slightly angled, 
and the branches in tlKi socoud year become round; the deltoid 
short-pointed loaves arc usually straight or even rounded at the Irasc, 
but sometimes are slightly cordate; the cap.sules ripen in Britain 
about the middle of May. This tree is of extremely rapid growth, 
and has bean known to attain a height of 70 ft. in sixteen yean: 
it succeeds best in deep loamy soil, but will flourish in nearly any 
moist but well-drained .siluatiou. Tho timber is much used in .some 
rural districts for flooring, and i.s durable for indoor purposes when 
protected from dry-rot; it has, like most poplar woods, the property 
of resisting fire better than other timber. The native country of 
this form has been much disputed; but, though stiU known in many 
British nurseries a.s the " black Italian poplar," it Ls now well ascer¬ 
tained to be an indigenous tree in many parts of Canada and the 
States, and i.s a mere variety of P. canadensis; it seems to have been* 
first brouglit to England from Canada in tyyz. In America it 
seldom attains tho largo size it often acquires in England, and it is 
there of loss rapid growth than the prevailing form of the 'western 
plains; the name ofcotton-wood " is locally given to other species. 
P, tnaerophylla or caniiicans, commonly known as the Ontario 
poplar, it remarkable for its very large heart-shaped leaves, tome- 
times 10 in. long; it Ls found in New England and tho milder parts 
of Canada, and is frequently planted iu Britain; its growth is 
e.xtrcmoly rapid m moist l.and; the buds arc covered with a balsamic 
secretion. The true balsam poplar, or tacamahac, P. balsamifera, 
abundant in most parts of Canada and the northern States, is a 
tree of rather large growth, often of somewhat fastigiate liaUt, with 
round shoots and oblong-ovate sharp-pointed leaves, the base never 
cordate, the petioles round, and tho dLsk deep glossy green above 
but somewhat downy below. This tree, the " hard " of the 
Canadian voyagour, abounds on many of the river sides'of tho north¬ 
western plains; it occurs in the neighbourhood of the Great Slave 
L^ko ana along tho Mackenzie River, and forms much of the drift¬ 
wood of the Arctic coast. In these northern habitats it attains 
a large sire; the wood is very soft; the buds yield a gum-like balsam, 


tnom which the commoA name is derived; considered valuable as an 
Mtiscorbutic, this is said also to have diuretic properties; it aas 
jpptierly imported into Europe in small quantities under the name oi 

baume focot," being scraped oR in the spring and put into shdla. 

^**1***^ gives the tree a fragrant odour when Uie leaves are 
unfoldmg. The tree grows well in Britain, and acquires occasiosaUy 
a considerable size. Its fragrant shoots and the fine yuUow green 
of the young leaves recummeud it to the ornamental plMitor, It is 
said by Alton to have been mtroduced into Britain about the end 
of the 17th century. 

. P - euphraHca, believed to be the weeping willow of the Scriptures, 
is a large tree remarkable for the variability in tlie shape of its leaves, 
which are linear m young trees and vigorous shoots, and broad and 
ovate on older branches. It is a native of North Africa and Western 
end Central Asia, including North-West India. With the date 
palm it is believed tohavofuruishodthe rafters for the baildings o< 
Wiaeveh. 

POPUM, or Iabinut, u mi,xed textile fabric consisting of a 
silk warp with a weft of worsted yam. As the weft is in the form 
of a stout cord the fabric has a ridged structure, like rep, which 
gives depth and softness to the lustre of the silky surface, 
Poplins are used for dress purposes, and for rich upholstery 
work. The manufacture is of French origin; but it was brought 
to Engknd by the Huguenots, and has long been spcdally 
associated with Ireland. The French manufacturers distinguish 
between popelines Mines or plain poplins and popelines a dis- 
positions or £cossaises, equivalent to Scotch tartans, in both of 
wiiich a large trade is done with the United States from Lyons, 

POPOCATEPETL (Aztec popaca “tosmoke," lepetl “moun¬ 
tain ”), a dormant volcano in Mexico in kt, 18“ 59' 47' N., 
long. 98° 33' i' W., which with the neighbouring Ixtaccihuatl 
(Aztec “ w’hite woman ”) forms the south-eastern limit of the 
great basin known us the “ Valley of Mexico.” As it lies in 
the state of Puebla and is the dominating feature in the views 
from the city of that name, it Ls sometimes called the Puebk 
volcano. It is the second highest summit in Mexico, its shapely, 
snow-covered cone rising lo a height of 17,876 fl., or 438 ft. 
short of that of Onzuba, This elevation was reported by the 
Mexican geological survey in 1895, and “s the Mexican Geo¬ 
graphical Society calculated the elevation at 17,888 ft., it may 
he accepted as nearly correct. The bulk of the mountain con¬ 
sists of andesite, but porphyry, obsidian, trachyte, basalt, and 
other similar rocks are also represented. It has a stratified 
cone showing a long period of activity. At the foot of the 
eastern slopie stretches a -vast lava field—the “ malpays ” 
{malapais) of Atlachayacatl—which, according to Humboldt, 
lies 60 to 80 ft. above the plain and extends 18,000 ft. east to 
west with a breadth of 6000 ft. Its formation must be of great 
antiquity. The ascent of Popocatepetl is made on tlie north- 
i eastern slope, where rough roads are kept open by sulphur 
carriers and timber cutters. Describing his ascent in 1904, 
Haiu Gadow states that the forested region begins in the foot¬ 
hills a little above 8000 ft., and continues up the slope to an 
elevation of over 13,000 ft. On the lower slopes tJie forest is 
composed in great part of the long-leaved Pinus linphylla, 
accompanied by deciduous oaks and a variety of other trec.s 
and shrubs. From about 9500 ft. to 11,500 ft. the Mexican 
“ oyamel,” or fir {Abies religiose) becomes the principal species, 
interspersed with evergreen oak, arbutus and elder. Above this 
belt the firs gradually disappear and are succeeded by the short- 
leaved Pinus fmmtesumae, or Mexican “ ocote ”—one of the 
largest species of pine in the republic. These continue to tlie 
upper tree-line, accompanied by red and purple Pentstemon and 
light blue lupins in the open spaces, some ferns, and occasional 
masses of alpine flowers. Above the tree line the vegetation 
continues only a comparatively short distance, consisting 
chiefly of tussocks of coarse grass, and occasional flovrering 
plants, the highest noted being a little Draba. At about 14,500 ft. 
horses arc left behind, though they could be forced farther- 
up through the loose lava and ashes. On the snow-covered 
cone the heat of the sun is intense, though the thermometer 
recorded a temperature of 34° in September. The reflection 
of light from the snow is blinding. The rim of the crater is 
reached at an eleiaition of about 17,500 ft. Another descrip¬ 
tion places the snow-line at 14,368 ft., and the uppier tree-line 
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a thousand feet lower. A detailed descfiption of the volcano 
was published by the Mexican ^ecdogical survey in 1895 accord¬ 
ing to which the crater is elliptical in formj 2008 by 131a ft.,and 
his a depth of 1657 ft. below the summit of the highest pinnacle 
and 673 ft. below the lowest part of the rim, which is very 
irregular in height. The steep, ragged walls of the crater ^ow 
a great variety of colours, intensified by the light from the deep 
blue sky above. Huge patches of sulphur, some still smouldering, 
are everywhere visible, intermingled with the white streaks of 
.snow and ice that fill the crevices and cover the ledges of the 
black rocks. The water from the melted snow forms a small 
lake at the bottom of the crater, from which it filters through 
fissures to the heated rocks below and thence escapes as steam 
or through other fissures to the mineral springs at the moim- 
tain’s base. The Indian sulphur miners go down by means 
of laddeis, or are lowered by rope and windlass, and the mineral 
is sent down the mountain side in a chute 2000 to 3000 ft. Some 
observers report that steam is to be seen rising from fissures in 
the bottom of the crater, and all are united in speaking of the 
fumes of burning sulphur that rise from its depths. That 
volcanic influences are still present may be inferred from the 
circumstance that the snow cap on Popocatepetl disappeared 
just before the remarkable series of earthquakes that shook the 
whole of Central Mexico on the 30th and 31st of July 1909. 

It is believed that Diego dc Ordaz was the first European to 
reach the summit of Popocatepietl, though no proof of this remains 
further than that Cnrtis sent a party of ten men in 1519 to ascend 
a burning mountain. In 1522 Francisco Montano made the 
ascent and had himself let down into the crater a depth of 400 or 
500 ft. No second ascent is recorded until April and November 
1827 (sec Brantz Mayer, Mexico, vol. ii.). Other ascents were 
made in 1834, 1848 and subsequent years, members of the 
Mexican geological survey spending two days on the summit 
in 181)5. 

POPPER, DAVID (1846- ), Bohemian violoncellist, was 

born at Prague, and educated musically at the ennservatorium 
there, adopting the ’cello as his professional instrument, lie was 
soon recognized, largely through von Bitlow, as one of the 
finest soloists of the time, and played on tours throughout the 
European capitals. In 1872 he married the pianist Sophi 
Menter, from whom he was separated in 1886. In 1896 he 
became professor at the Royal Conservatoire at Budapest. He 
published various works, mainly compositions fur the ’cello, 
together with four volumes of studies arranged as a violoncello 
school. 

POPPO, ERNST FRIEDRICH (1794-1866), German classical 
scholar and schoolmaster, was born at Guben in Brandenburg 
on the 13th of August, 1794. In i8i8 he was appointed director 
of the gymnasium at Frankfort-on-the-Oder, where he died on 
the 6th of November 1866, having resigned his post three years 
before. Poppo was an extremely successful teacher and 
organizer, and in a few years doubled the number of pupils 
at the gymnasium. He is chiefly known, however, for his 
exhaustive and complete edition of Tnucydides in four parts 
(ir vols., 1821-1840), containing (i.) prolegnmnia on Thucydides 
as an historian and on his language and style (Eng. trans. by 
G. Burges, 1837), accompanied by historical and geographical 
essays; (ii.) text mth scholia and critical notes; (iii.)commentMy 
on the text and scholia', (iv.) indices and appcnclicc-s. For the 
ordinary student a smaller edition (1843-1851) was prepared, 
revised after the author’s death by J. M. Stahl (1873-1889I 

Sea R. Schwarze iu Allgemeine ileiUsche Biographic and authorities 
there n&rrcd to, 

POPPY, in botany, a genus of plants known botanically as 
^paver, the type of the family or natural order Papaveraceae. 
They are annual and perennial erect herbs containing a milkj' 
juice, with lohed or cut leaves and generally long-stalked regular 
showy flowers, which are nodding in the bud stage. The 
sepals, very rarely three, which arc two in number, fall off as 
the flower opens, the four (very rarely five or six) petals, which 
arc crumpled in the bud stage, also fall readily. The numerous 
stamens surround the ovary, which is composed of 4 to 16 carpels I 
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and if sunnonnted by a flat or convex rayed disk bearing the 
stigmas. The ovary is incompletely divided into mariy cumbers 
by the ingrowth of the placentas which bear numerous ovules 
and fonn in the fruit a many-eeeded short capsule openuig by 
small valves below the upper edge. The valves are hydroscopic, 
responding to increase in the amount of moisture in the atmo¬ 
sphere by closing the apertures. In dry weather the vahres 
open, smd the small seeds are ejected through the pores when 
the capsule is shaken by the wind on its long stiff slender stalk. 
The flowers contain no honey and are visited by pollen-seeking 
insects, which alight on the broad stigmatic surface. The 
genus contains about 40 species, mostly natives of central and 
south Europe and temperate Asia. Kve species are British; 
P. Rhetas is the common scarlet puppy found in cornfields and 
waste places. Cultivated forms of thi.s, with exquisite shades 
of colour and without any blotch at the base of the petals, are 
known as Shirley poppies. P. sommftrvm, the opium poppy, 
with large whhe. or blue-purple flowers, is widely cultivated (see 
Opium). The Oriental poppy (P. orientale) and its .several 
varieties are fine garden plants, having huge bright crimson 
flowers with black blotches at the base. Many hytoid forms of 
varying .shades of colour have been rai.sed of late years. The 
Inland poppy (P. tmdicavle), is one of the showiest species, 
having grey-green pinnate leaves and flowers varying in colour 
from pure white to deep orange-yellow, orange-scarlet, Ac. 
Specially fine varieties with stalks 18-24 in- high are cultivated 
on a large .scale by some growers for market. The Welsh poppy 
belongs to an allied genus, Meamopsis; it is a perennial lMti> 
with a yellow juice and pale yellow poppy-like flowers. It is 
native in the south-west and north of England, and in Wales; 
also in Ireland. 'Jbe prickly poppy {Afgetnone grandiftora) is 
a fine Mexican perennial with large white flowers. 

To the same family belongs the hqmed poppy, Glaueium 
hUeum, found in sandy sea-shores and characterized by the waxy 
bloom of its leaves and large golden-yellow short-stalked 
flowers. Another member of the family is EschschoUiia cali- 
fomica, a native of western North America, and well-known 
in gardens, with orange-coloured flowers and a long two-valved 
fruit pod. 

The plume poppy (Boccanio cordate and B. microcar pa) are 
ornamental foliage plants of great beauty. The cyclamen 
poppy {Eomecon chionantha) is a pretty Chinese perennial, 
liaving roundish slightly Inbed leaves and imre white flowers 
about 2 in. across. The tree poppy {Dendromecon rigidum) is a 
Californian shrub about 3 ft. high, having goklen-yellow flowers 
about 2 in. across. The Californian poppy {PlatysUmon cah- 
jermieus) is a pretty annual about a foot high, having yellow 
flowers with 3 sepals and 6 petals; and the white bush poppy 
{Romneya C^teri) is a very attractive perennial and semi- 
shrubby plant 2-8 ft. high, with pinnatifid leaves and large 
sweet-scented white flowers often 6 in. across. 

FOFFV HEADS, a term, in architecture, given to the finials 
or other ornaments which terminate the tops of bench ends, 
either to pews or stalls. They are sometimes small human heads, 
sometimes richly carved images, knots of foliages or finials, and 
sometimes fleurs-de-lis simply cut out of the thickness of the 
bench end and chamfered. The term is probably derived 
from the French poupee, doll, puppet, used also in this sense, 
or from the flower, from a re.semblance in shape. 

POPPY OIL {Oleum papaveris), a vegetable oil obtained by 
pressure from the minute .seeds of the garden or opium poppy, 
Papaver somniferum. The white-seeded and black-seeded 
varieties are both used for oil-pressing; but, when the production 
of oil is the principal object of the culture, the black seed is 
usually preferred. The qualities of the oil yielded by both 
varieties and the proportion they contain (from 50 to 60 %) are 
the same. By cold pres.sing seeds of fine quality yield from 30 to 
40 % of virgin or white oil {kuile blanche), a transpaient limpid 
fluid with a slight yellowish tinge, bland and pleasant to taste, 
and with almost .no perceptible smell. On second pressure with 
the aid of beat an additional 20 to 25 % of inferior oil (kuiie de 
I faMque or huik russe) is obtained, reddish in colour, possessed 
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of a biting taste, and a linseed-like smell. The oil belongs to 
the linoleic or drying series, having as its principal constituent 
Bnolein; and it possesses greater drying power than raw linseed 
oil. Its specific gravity at 15° C. is o'9a5. Poppy oil is a valu¬ 
able and much used medium for artistic oil painting. The fine 
qualities are largely used in the north of France (huile d’eeUUtte) 
and in Germany as a salad oil, and are less liable than olive oil 
to rancidity. The absence of taste and characteristic smell in 
poppy oil also leads to its being much used for adulterating olive 
nil. The inferior qualities are principally consumed in soap¬ 
making and varnish-making, and for burning in lamps. The 
oil is very extensively used in the valley of the Ganges and 
other opium regions for food and domestic purposes. By native 
methods in India about 30 % of oil is extracted, and the remain¬ 
ing oleaginous cake is used as food by the poor. Ordinary 
poppy-oil cake is a valuable feeding material, rich in nitrogenous 
constituents, with an ash showing an unusually large proportion 
of phosphoric acid. Tlie seed of the yellow horned poppy, 
Glaucium luteum, yields from 30 to 35 % of an oil having the 
same drying and other properties as poppy oil; and from the 
Mexican poppy, Argemofie mexicana, js obtained a non-drying 
oil used as a lubricant and for burning. 

POPULATIOR (Lat. populus, people; populate, to populate), a 
term used in two different significations, (i) for the total number 
of human beings existing within certain area at a given time, and 
(2) for the “ peopling ” of the area, or the influence of the 
various forces of which that number is the result. The popu¬ 
lation of a country, in the former sense of the word, is ascertained 
by means of a census (j.f).), which periodically records the number 
of people found in it on a certain date. Where, as is generally 
the case, detail of sex, age, conjugal condition and birthplace 
is included in the return, the census results can be co-ordinated 
with those of the parallel registration of marriages, births, deaths 
and migration, thus forming the basis of what are summarily 
termed vital statistics, the source of our information regarding 
the nature and causes of the process of “ peopling,” i.e. the 
movement of the population between one census and another. 
Neither of these two operations has yet reached perfection, 
either in scope or accuracy, though the census, being the subject 
of special and concentrated effort, is generally found the superior 
in the latter respect, and is in many cases taken in countries 
where registration has not yet been introduced^ The countries 
where neither is in force are still, unfortunately, very 
numerous. 

The Population of the World, and its Geographical Distribution. 
—Man is the only animal which has proved able to pass from 
dependence upon its environment to a greater or less control 
over it. He alone, accordingly, has spread over every quarter 
of the globe. The area and population of the world, as a whole, 
have been the subject of many estimates in scientific works for 
the last three centuries and are still to a considerable extent 
matters of rough approximation. Every decade, however, 
brings a diminution of the field of conjecture, as some form of 
civilized administration is extended over the more backward 
tracts, and is followed, in due course, by a survey and a cgnsus. 
It is not necessary, therefore, to cite the estimates framed before 
1882, when a carefully revised summary was published by Boehm 
and H. Wagner. Since then the laborious investigations of, 
P. F. Levasseur and L. Bodio have 
been completed in the case of Europe 
and America, and, for the rest of the 
world, the figures annually brought up 
to date in the Statesman's Year Book 
may be taken to be the best avail¬ 
able. From these sources the 
abstract at foot of page has been 
derived. 

The principal tracts still un¬ 
measured and unenumerated (in any 
strict sense) in the Old World are the 
Turkish Empire, Persia, Afghanistan, 

Chirui and the Indo-Chinese peninsula 


and nearly nine-tenths of Africa< In the same category must be 
placed a considerable proportion of central, southern and Fokr 
America (see Cknsus). There is little of the world which is 
entirely uninhabited; still less permanently uninhabitable and 
unlikely to be required to support a population in the course of 
the expansion of the race beyond its present abodes. Probably 
the polar regions alone do not fall within the category of the poten¬ 
tially productive, as even sandy and alkaline desert is rendered 
habitable where irrigation can be introduced; and vast tracts 
of fertile soil adapted for immediate exploitation, especially 
in the temperate zones, both north and south, only remain 
unpeopled because they are not yet wanted for colonization. 
The geographical distribution of the population of the world 
is therefore extremely irregular, and, omitting from consideration 
areas but recently colonized, the density is regulated by the 
means of subsistence within reach. “ La population,” says 
G. de Molinari, “ a tendance de se proportionner k son d6bouch6.” 
These, in their turn, depend mainly upon the character of the 
people who inhabit the country. Even amongst savages there 
are few communities, and those but sparse, which subsist entirely 
upon what is directly provided by nature. As human intelli¬ 
gence and industry come into play the means of livelihood are 
proportionately extended; population multiplies, and with this 
multiplication production increases. Thus, the higher densities 
are found in the eastern hemisphere, within the zone in which 
arose the great civilizations of the world, or, roughly speaking, 
between north parallels 25 and 40 towards the cast, and 25 and 
55 in the west. Here large areas with a mean density of over 
500 to the sq. m. may be found either supported by the 
food directly produced by themselves, as in the great agricultural 
plains of the middle kingdom of China and the Ganges valley and 
delta; or else, as in western Europe, relying largely upon food 
from abroad, purchased by the products of manufacturing 
industry. In the one class the density is mainly rural, in the 
other it is chiefly due to the concentration of the population 
into large urban aggregates. It is chiefly from the populations 
of the south-west of Europe that the New World is being colo¬ 
nized ; but the territories over which the settlers and their recruits 
from abroad arc able to scatter are so extensive that even the 
lower densities of the Old World have not yet been attained, 
except in a few tracts along the eastern coasts of Australia and 
North America. Details of area and population are given under 
the headings of the respective countries, and the only general 
point in connexion with the relation between these two facts 
which may be mentioned here is the need to bear in mind that the 
larger the territory the less likely is its mean density-figure to 
be typical or really representative. Even in the case of small 
and comparatively homogeneous countries such as Holland, 
Belgium or Saxony there is considerable deviation from the 
mean in the density of the respective component subdivisions, 
a difference which when extended over more numerous aggre¬ 
gates often renders the general mean misleading or of little value. 

Distribution of Population by Sex. —After geographical dis¬ 
persion, the most general feature amongst the human race is its 
division by sex. The number of speculations as to the nature 
of this distinction has been, it is said, wellnigh doubled since 
Drelineourt, in the i8th century, brought together 262 “ ground¬ 
less hypotheses,” and propounded on his own part a theory 
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Continent. 

Sq. m. in 
thousands 
(1907). 

Population, m 
uiousands. 

Population 
per sq. m. 

(1907). 

Unascertained 
Percentage of: 

i88z. 

1907. 

Area un- 
Burveyed. 

Population 

Unenumerated. 

Europe . . 

3.828* 

317.743 

405,7.59 

106* 

2 ' 5 ' 

1-3 

Asia . . . 

15.773 

795.591 

918,324 

58 

43-2 

59'4 

Africa , . . 

11,507 

205,823 

128,734 

xz 

90-1 

774 

America . . 

17,208' 

100.415 

149,944 

9 ' 

500' 
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Oceania .. . 

3.348 

4.23* 

5,881 

17 

5’4 

19-6 

Total . . 

5 i, 7 ti 4 

1,433,804 

1,606,542 

31 7' 

50 ' 4 ' 

4 I ‘4 


' Including Polar regions. “ Excluding Polar regions. 
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which has since been held to be the 363rd in the series. It is 
not proposed ro deal here with incidents appertaining to the 
“ ante-natal gloom,” and we are concerned only with human 
beings when once they have been bom. In regard to the division 
of th^e into male and female, the first point to be noted is that, 
in all communities of western civilization, more boys are bom 
than girls. The excess ranges from ao to 60 per thousand. 
In Greece and Rumania it is exceptionally high, and in some 
Oriental or semi-Oriental countries it is said to give place to a 
deficit, though in the latter case the returns are probably not 
trustworthy. From the more accurate statistics available it 
appears that the excess of male births varies amongst different 
races and also at different times in the same community. It 
is high in new colonies and amongst the Latin races, with the 
exception of the French. These, with the English, show a 
much smaller excess of boy-births than the average of western 
Europe, and the proportion, moreover, seems to be somewhat 
declining in both these countries and in Belgium, from causes 
which have not yet been ascertained. As the mortality amongst 
boys, especially during the first year, is considerably above that 
of the other sex, numerical equilibrium between tlie two is estab¬ 
lished in early youth, and in most cases girls outnumber boys, 
except for a few years between twelve and sixteen. Then follows 
the chequered period of the prime of life and middle age, during 
which the liability of men to industrial accidents, war and other 
causes of special mortality, irrespective of their greater incli¬ 
nation to emigrate, is generally sufficient to outweigh the dangers 
of childbirth or premature decay among the women, who tend, 
accordingly, to predominate in number at this stage. In old 
age, again, their vitality rises superior to that of the men, and 
they continue to form the majority of the community. The 
general results are an excess of females over males throughout 
western Europe : but though the relative proportions vary from 
time to time,remaining always in favour of what is conventionally 
called the weaker sex, it is impossible, owing to disturbing factors 
like war and migration, to ascertain whether there is any general 
tendency for the proportion of females to increase or not. In 
comparatively new settlements, largely fed by immigration, the 
number of males is obviously likely to be greater than that of 
females, but in the case of countries in Asia and eastern Europe 
in which also a considerable deficiency of the latter sex is indi¬ 
cated by the returns, it is probable that the strict seclusion 
imposed by convention on women and the consequent reticence 
regarding them on the part of the householders answering 
the official inquiry tend towards a short count. On the other 
hand, the lower positiofi there assigned to women and the very 
considerable amount of hard work exacted from them, may 
cause them to wear out earlier than under higher conditions, 
though not to the extent implied in the statistics. In Table II. 


Table II. 



Sweden 

Norway 

Finland 

Denmark 

England 

Scotland 

Ireland . 

Holland 


946 ; fGaliem . 
944 ' Hungary 
948 Rumania 
gjo j Greece . 
960 I Servia . 
gjO I Bulgaria 
94C I Russia 

9SO 


956 I cRuMia (Asia) 


959 927 



1 

900 

(.Egypt . . . 

9O7 — 

lOlX 

1 

947 : 

^United States . 

958 — 

1049 


938 1 

1 Canada. . . 

952 — 

1093 


899 

1 Argentine . . 

893 — 




I Cape Colony . 

977 — 




1 Australia . 

900 930 




(New Zealand . 

000 — 


the latest available information on this head is given for repre¬ 
sentative countries of western and eastern Europe, the East and 
the New World. 

Distribution by Age .—Few facts are more uncertain about an 
individual than the number of years he will live. Few, on 
the contrary, as was pointed out by C. Babbage, are less subject 
to fluctuation than the duration of life amongst people taken in 
large aggregates. The age-constitution of a community does 
indeed vary, and to a considerable extent, in course of time, but 
the changes are usually gradual, and often spread over a genera¬ 
tion or more. At the same time, it must be admitted that 
those which have recently taken place amongst most of the 
communities of western Europe are remarkable for both their 
rapidity and their extent; and are probably attributable, in 
part at least, to influences which were almost inoperative at the 
rime when Babbage wrote. The distribution of a population 
amongst the different periods of life is regulated, in normal 
circumstances, by the birth-rate, and, as the mortality at some 
of the periods is far greater than at others, the death-rate falls 
indirectly under the same influence. The statistics of age, there¬ 
fore, may be said to form a link between those of the population, 
considered as a fixed quantity, as at a census, and those which 
record its movement from year to year. To the correct interpre¬ 
tation of the latter, indeed, they are essential, as will appear 
below. Unfortunately, the return of age is amongst the less 
satisfactory results of a general enumeration, though its inaccu¬ 
racy, when spread over millions of peisons, is susceptible of 
correction mathematically, to an extent to make it serve its 
purpose in the directions above indicated. The error in the 
original return generally arises from ignorance. An illiterate 
population is very prone to state its age in even multiples of five, 
and even where education is widely spread this tendency is not 
altogether absent, as may be seen from tlie examples given in 
Table III. 



Table III. Deliberate mis-statements, too, are not unknown, 
especially amongst women. This has been repeatedly illustrated 
in the English census reports. Irrespective of the wish of women 
between 25 and 40 to return themselves as under 25, there appears 
to be the more practical motive of obtaining better terms in 
industrial insurance, whilst an overstatement of age often has, it 
is said, the object of getting,better wages in domestic service, or 
better dietary in the workhouse 1 In all countries, moreover, 
there seems to be an inclination to exaggerate longevity after the 
three score years and ten have been passed. In order to minimize 
the results of such inaccuracy, the return of ages is compiled in 
aggregates of five or ten years and then redistributed over single 
years by the method of ffifferences. ITie present purpose being 
merely to illustrate the variation of distribution amongst a few 
representative countries, it is unnecessary to enter into more 
detail than such as will serve to distinguish the proportions of 
the population in main divbions of life. Thus it may be said 
that in the west of Europe about one-third of the people, roughly 
speaking, are under fifteen; about one-half, between that age and 
fifty, and the remaining sixth older than fifty. The middle period 
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nuqr conveniently be extended to sixty and subdivided at forty, 
as is done in Table IV. The difierences between the several 
countries in their age-constitution can best be appreciated by 
lefeceoce to some recognized general standard. The one here 
adopted is the result of the co-ordination of a long series 
of emunerations taken in Sweden during the last century and 
a half, prepared by Dr G. Sundbarg of Stockholm. It is true 
that for practical use in connexion with vital statistics for a 
given period, the aggregate age-distribution of the countries 
concerned would be a more accurate basis of comparison, but 
the wide period covered by the Swedish observations has the 
advantage of eliminating temporary disturbances of the balance 
of ages, and may thus held to compensate for the compara¬ 
tively narrow geographical extent of the field to which it relates. 


Table IV. 


Country. 

Census 

Year. 

Per 1000 of Population. 

Under 15. 

15-40. 

4U-60. 

OvtT 60. 

Standard 


SJH 




Sweden . 

jyoo 

324 

309 

I9I 

119 

Norway . 


334 

391 

17O 

ro9 

Finland . . . 


.343 

380 

187 

82 

Denmark . . 

-• 

3^9 

.379 

iKt 

99 

England . . . 

1901 

324 

423 

179 

74 

Scotland. 


334 


171 

77 

Ireland . . 

}j 

3 e 4 

497 

i8o 

109 


iH 9 >( 

.348 

3S4 

175 

93 

Belgium . 

1900 

.317 

404 

184 

95 

Germany 


348 

395 

179 

78 

Austria . 


.344 

i)02 

182 

72 

l^'rance . 

X9OI 

aoi 

389 

23O 

124 

Italy 


.541 

300 

iqO 

97 

Portugal. 

1900 

33* 

.175 

191 

9 U 

Galicia . 


377 

399 

178 

46 

Hungary 

,, 

35 ‘‘ 

379 

189 

76 

Servia 


419 

393 

142 

44 

Bulgaria 

1889 

414 

322 

172 

92 

Greece . 

39.1 

400 

15,3 

52 

Russia (Euroiie) 

i «97 

35 <» 

3«.5 

180 

85 

India (males) , 

1H91 

3 yi 

399 


47 

Japan 

1898 

333 

384 

r 93 

88 

United States . 

rgoo 

3.34 

422 

l6g 

75 

Canada . 

1901 

.349 

409 

108 

77 

Australasia . 


349 

431 

157 

'•3 

Cape Colony 

1904 

415 

409 

129 

47 


As regards correspondence with the standard distribution, it 
will be noted that Innland, the next country to Sweden geo¬ 
graphically, comes after Japan, far detached from northern 
Europe by both race and di.stance, and is followed by Portugal, 
where the conditions are also very dissimilar. The other 
Scandinavian countries, Norway and Denmark, appear, like 
Sweden itself in the present day, to bear in dieir age-distribution 
distiact marks of the emigration of adults, or, at least, the- 
temporary absence from home of this class at the time of enume¬ 
ration. The same con be said of Itidy in its later returns and of 
Germany in those before 1895. On the contrwy, the effect of 
the inflow of adult migrants is very marked, os is to be expected, 
in the retnms for the new countries, such as the United States, 
Canada and Austmlask. In the case of the Old World, the 
divergence from the standard which most deserves notice » the 
remarkable preponderance of the young in all the countries of 
eastern Europe, as well as in India, accumpaaied by an equally 
notable deficiency of the older eiranents in the population. 
Again, there are in the west two well-known instances of deficient 
reinforcement of the young, France and Ireland, in which 
ootmtiics the proportion of those under 15 falls respoctividy 
75 and yi per nulle below the standard; throwing those over 
60 up to 4Z and 26 per mille above it. Tlie taUe does not in¬ 
clude figures for eacHer ennmeratiosa,but one general character¬ 


istic in them should b& mentioned, viz. the for higher propMtion 
borne in them of the young, as compared with the more recent 
returns. In England, for instance, those under 15 amounted to 
360 per mille in 1841, against 324 sixty years later. In ligand 
the corresponding fall ^s been still more marked, from 380 to 
304. The ratio in France was low throughout the 19th century, 
and during the la.st half fell only from 273 to 261, raising the 
proportion of tlie old above that resulting in northern Eurc^e 
and Italy from emigration. It is remarkable that the same 
tendency for the proportion of Uie young to fall off is perceptible 
in new countries as well as in the older civilizations, setting aside 
the influence of immigration at the prime of life in depressing 
the proportion of children. The possible causes of this wide¬ 
spread tendency of the mean age of a western community to 
increase appertain to the subject of the movement of the 
population, which is dealt with ^low. 

Tie Movement of Population ,—“ The true greatness of a 
State,” says Bacon, “ consisteth essentially in population and 
breed of men and an increasing population is one of the most 
certain signs of the well-being of a community. Successive 
accretions, however, being spread over so long n terra as that of 
human life, it docs not follow that the population at any given 
time is neces.sarily the result of contemporary prosperity. Con¬ 
versely, the traces left by a. casual set-back, such as famine, war, 
or an epidemic disease, remain long after it ha.s been succeeded 
by a period of recuperation, and are to be found in the age- 
ton.stitiition and the current vital statistics. Population is 
continually in a state of motion, and in large aggregates the 
direction is invariably towards increase. The forces underlying 
the movement may differ from time to time in their respective 
intensity, and, in higltly exceptional cases, may approach 
equilibrium, their natural tendencies being interrupted by special 
causes, but Uie instances of general decline arc confined to wild 
and comparatively .small communities brought into contact 
with alien and more civilized races. The factors upon which 
the growth of a population depend are internal, operating 
within the community, or external, arising out of the relations 
of the community with other countries. In the latter case, 
population already in existence is transferred from one territory 
to anotlrer by migration, a subject wliich will be referred to 
later. Far more important is the vegetative, or “ natural ” 
increase, through the excess of births over deaffis. The 
principal influences upon this, in civilized life, are the number 
of the married, the age at which they marry or bear children, 
the fertility of marriages and the duration of life, each of which 
IS in some way or other connected with the others. 

Marriage.— In every' country a small and generally diminish¬ 
ing proportion of the children is born out of wedlock, but the 
primary rtgulator of the native growth of a community is the 
institution of marriage. Wherever, it has been said, there is 
room for two to live up to the conventional standard of comfort, 
a marriage takes place. So close, indeed, up to recent times, 
was the connexion held to be between the prosperity of the 
c-ountry and the number of marriages, that Dr W. Farr used to 
caF the latter the barometer of the former. The experience 
of the present generation, however, both in England and other 
countries, seems to justify some relaxation of that view, as will 
appear below. The tendency of a community towards matri¬ 
mony, or its “ nuptiality,” its it is sometimes termed, is usually 
indicated by the ratio to the total population of the persons 
married each year. For the purpose of comparing the eircum- 
staiKes of the same community at successive periods this method 
is fairly trustworthy, assuming that there has been no material 
.shifting of the age-proportions during the intervals. It is nert; 
a safe guide, however, when applied to the comparison of 
different communities, the age-composition of which is probably • 
by no means identical, but in consideration of its famifiarity 
it has been adopted in the first section of Table V. betow, at 
three periods for each of the countries selected as representatire. 

One of the features which is prominent throughout the return 
is that ,in every country except Belgium the rate per mille 
attained a maximum in the early ’seventies, and has since shown 
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a descendkig tendency, notwithstanding* the fact, noted in the 
preceding paragraph, that the youthful population, which, of 
course, weighs down the rate, has also been relatively decreasing. 
Countries cd Oriental and semi-Orieotal habits have not 
shown, owing to the difference in their marriage system from 
that of western Europe, It may be mentioned, however, in 
passing, that thdr marriage rate is generally considerably higher 
than that here indicated, as may be seen from the example of 
Galicia, which is Itere shown separately from cis-Leithian Austria. 


95 


years of age and decreases rapidly as that period is left behind. 
A Swedish return of 1896-1000 shows that the annual births per 
thousand wives of jo-25 are fewer by nearly 17 % than those of 
wives under ao. Between 25 and 30 the number falls off by 
one-fifth, and after 40 by about 44 %. In the countries 
mentioned in Table V. the avera^ proportion borne by wives 
under 30 to the total under 45 is just over one-tWrd. That 
proportion is exceeded in southern Europe, where women develop 
earlier, and in Galicia. In England and France it stands at 
Table V. 


Country. 


Sweden 

Norway 

Finland 

Denmark 

England 
Scotland 
Ireland . 


Per 1000 of Population. 


Persons Married Yearly. 


18 O 1 - 1870 . 1871 - 1875 . 


1 lolland 
Germany . 
Belgium . 
Austria (W.) 


France 

Italy 


I Galicia 


131 

t 3'3 

15-5 

149 

1C7 

140 

105 

I0'4 

170 

150 
IO-: 

15 G 
15-2 

19 7 


140 

14’C 

17-9 

15-9 

171 

14-9 

10-7 

lG’6 

i8'9 

15 I 
17 7 

i6'9 

15O 

19-7 


1895-1904. 


I2‘0 

I3'2 

14 I 

I4O 

15-8 
I4’3 
10 I 

M'9 

I&'4 

i (»*4 

157 

15 * 
144 

17 G 


Total. 


aii 

218 

219 
221 

250 

242 

4 J 5 

218 

220 
230 

227 

228 
214 

225 


Married. 


88 

91 

103 

104 

117 

102 

7G 

90 

114 

108 

loG 

120 

IiG 

125 


In the opposite direction will be noted the case of Ireland, 
where the rate is abnormally low; and returns more recent 
than tho.se included in the table show that of late the rates in 
Sweden and Norway have also fallen to but little above ii per 
mille. In regard to the necessity of taking into consideration 
the factor of age in the return of marriage-rates, an example may 
be here given from the data for England. The rate taken upon 
the total population was 16-7 per mille in 1870-1871 and iS'3in 
1905; by excluding the population under fifteen the corre¬ 
sponding figures are 57-2 and 46-6 per mille. Thus the decline, 
which by the fir.st method is only 8 %, becomes, by the second, 
19 %; and if the age-distribution of 1905 were reduced to that of 
the earlier period, the difference would increase to 22 %, the 
most accurate figure of the three. For the present purpose it 
is sufficient to connect The rate of marriage with that of births 
by using as a basis for the former the number of women of 
conceptive age, or between 15 and 45 years old. The propor¬ 
tion of these is given in the latter portion of the table. Again 
taking England as an example, the women of the above ages 
bore the proportion to the total population of 23 % in 
1871 and had risen to 25 % in 1901; but at the former time, 
49-6 % were married, whilst thirty years later, only 46-8 were 
thus situated. The table also shows that Ae proportion of 
the women of the ages in question who were married exceeds 
half only in Italy, France and Germany, not to mention Galicia. 
In other countries the average proportion is about 45 %. In 
Sweden and Norway it is only 41 and in Ireland leas than a 
third. In Scandinavia, and perhaps in Italy, the rate may be 
anectfd by the emigration of adult males, but the later columns 
of the table indicate that this is not the cause of the low rate in 
Ireland, which appears to be mainly due to abstinence from 
marriage at the a^s specified. 

Next to the proportion of the married to the total marriageable 
the most important factor connected with the natural increase 
of the population is the age at which marriage takes place. 
Where the proportion of the married is high, the average of 
the wives is low, and early marriage is conducive to relatively 
r^id increase. In the first place, the interval between genera¬ 
tions is shortened, and the elder is contemporaneous w?th the 
younger for a longer period. Then, again, the fecundity of women 
amongst western peoples is at its maximum between 18 and 25 



5 (1900). 

Mozi, 2o>3o. 

TJiimarricd. 

Unmarried. 

J23 

83 

102 

71 

”5 

70 

ZIZ 

81 

Z27 

77 

J.33 

90 

1.53 

125 

zis 

82 

107 

7G 

117 

85 

”5 

85 

ZOO 

82 

92 

71 

94 

67 


36. In Ireland and Sweden it is only 28, and in Denmark 
Holland and Norway, too, it is below the average. The registrar- 
general of England has pointed out a marked tendency towards 
the postponement of marriage in that country. Between 1876 
and 1905, for instance; the proportion of minors married receded 
'’y 43 % in the ca.se of men and 3a % amongst women. The 
mean age of husbands married in 1873 was 25-6 years and of 
wives 24-2, whereas thirty years later the corresponding ages 
were 28-6 and 26'4. The general results of the decline of The 
mamage-rate and the po.stponement of marriage upon the 
natural growth of population will be discussed in connection 
with the birth-rate, though the statistics available do not permit 
of the accurate measurement of the respective influence of these 
factors, and there are others, too, which have to be taken into 
consideration, as will appear below. 

BrXAi.—Apart from the information which the statistics of 
birth furnish as to the growth of population, they have, like 
those of marriage, and perhaps to even a greater extent a 
spKiul .social interest from their bearings upon the moral con¬ 
ditions of the community to which they relate. It is in their 
former capacity, however, that tlicy enter into the present sub¬ 
ject. A birth-rate, taken as it usually is upon the total popu¬ 
lation, old and young, is open to the objections made above 
respecting the marriage-rate, and with even more force, as the 
basis is itself largely the product of the fact which is being 
measured by it. The internal variations of the rate in a single 
community, however, can be fairly indicated in this way, as is 
done in Table VT., which, it is to be noted, rrfers to those born 
ahve only and excludes the still-born, statistics regarding whom 
are incomplete. 

The crude birth-rate, it win be noted, is in genera! harmony 
with that of marriage. In the countries where the former is 
high the rate of marriage is also above the average. In eastern 
Europe, so far as the figures can be trusted, this is markedly 
the case, and the birth-rates range between 39 per mille in 
Hungary and 49 in Russia, where the tradition of encouraging 
prohfiaty amongst the peasantry has not been effaced. Among 
the lower rates which prevail in western Europe, however 
connexion is not so direct, and a low birth-rate is somes 
times found with a relatively higher maitiage rate and vice 
versa, a deviation from the natural course of events which will 
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nuqr conveniently be extended to sixty and subdivided at forty, 
as is done in Table IV. The difierences between the several 
countries in their age-constitution can best be appreciated by 
lefeceoce to some recognized general standard. The one here 
adopted is the result of the co-ordination of a long series 
of emunerations taken in Sweden during the last century and 
a half, prepared by Dr G. Sundbarg of Stockholm. It is true 
that for practical use in connexion with vital statistics for a 
given period, the aggregate age-distribution of the countries 
concerned would be a more accurate basis of comparison, but 
the wide period covered by the Swedish observations has the 
advantage of eliminating temporary disturbances of the balance 
of ages, and may thus held to compensate for the compara¬ 
tively narrow geographical extent of the field to which it relates. 


Table IV. 


Country. 

Census 

Year. 

Per 1000 of Population. 

Under 15. 

15-40. 

4U-60. 

OvtT 60. 

Standard 


SJH 




Sweden . 

jyoo 

324 

309 

I9I 

119 

Norway . 


334 

391 

17O 

ro9 

Finland . . . 


.343 

380 

187 

82 

Denmark . . 

-• 

3^9 

.379 

iKt 

99 

England . . . 

1901 

324 

423 

179 

74 

Scotland. 


334 


171 

77 

Ireland . . 

}j 

3 e 4 

497 

i8o 

109 


iH 9 >( 

.348 

3S4 

175 

93 

Belgium . 

1900 

.317 

404 

184 

95 

Germany 


348 

395 

179 

78 

Austria . 


.344 

i)02 

182 

72 

l^'rance . 

X9OI 

aoi 

389 

23O 

124 

Italy 


.541 

300 

iqO 

97 

Portugal. 

1900 

33* 

.175 

191 

9 U 

Galicia . 


377 

399 

178 

46 

Hungary 

,, 

35 ‘‘ 

379 

189 

76 

Servia 


419 

393 

142 

44 

Bulgaria 

1889 

414 

322 

172 

92 

Greece . 

39.1 

400 

15,3 

52 

Russia (Euroiie) 

i «97 

35 <» 

3«.5 

180 

85 

India (males) , 

1H91 

3 yi 

399 


47 

Japan 

1898 

333 

384 

r 93 

88 

United States . 

rgoo 

3.34 

422 

l6g 

75 

Canada . 

1901 

.349 

409 

108 

77 

Australasia . 


349 

431 

157 

'•3 

Cape Colony 

1904 

415 

409 

129 

47 


As regards correspondence with the standard distribution, it 
will be noted that Innland, the next country to Sweden geo¬ 
graphically, comes after Japan, far detached from northern 
Europe by both race and di.stance, and is followed by Portugal, 
where the conditions are also very dissimilar. The other 
Scandinavian countries, Norway and Denmark, appear, like 
Sweden itself in the present day, to bear in dieir age-distribution 
distiact marks of the emigration of adults, or, at least, the- 
temporary absence from home of this class at the time of enume¬ 
ration. The same con be said of Itidy in its later returns and of 
Germany in those before 1895. On the contrwy, the effect of 
the inflow of adult migrants is very marked, os is to be expected, 
in the retnms for the new countries, such as the United States, 
Canada and Austmlask. In the case of the Old World, the 
divergence from the standard which most deserves notice » the 
remarkable preponderance of the young in all the countries of 
eastern Europe, as well as in India, accumpaaied by an equally 
notable deficiency of the older eiranents in the population. 
Again, there are in the west two well-known instances of deficient 
reinforcement of the young, France and Ireland, in which 
ootmtiics the proportion of those under 15 falls respoctividy 
75 and yi per nulle below the standard; throwing those over 
60 up to 4Z and 26 per mille above it. Tlie taUe does not in¬ 
clude figures for eacHer ennmeratiosa,but one general character¬ 


istic in them should b& mentioned, viz. the for higher propMtion 
borne in them of the young, as compared with the more recent 
returns. In England, for instance, those under 15 amounted to 
360 per mille in 1841, against 324 sixty years later. In ligand 
the corresponding fall ^s been still more marked, from 380 to 
304. The ratio in France was low throughout the 19th century, 
and during the la.st half fell only from 273 to 261, raising the 
proportion of tlie old above that resulting in northern Eurc^e 
and Italy from emigration. It is remarkable that the same 
tendency for the proportion of Uie young to fall off is perceptible 
in new countries as well as in the older civilizations, setting aside 
the influence of immigration at the prime of life in depressing 
the proportion of children. The possible causes of this wide¬ 
spread tendency of the mean age of a western community to 
increase appertain to the subject of the movement of the 
population, which is dealt with ^low. 

Tie Movement of Population ,—“ The true greatness of a 
State,” says Bacon, “ consisteth essentially in population and 
breed of men and an increasing population is one of the most 
certain signs of the well-being of a community. Successive 
accretions, however, being spread over so long n terra as that of 
human life, it docs not follow that the population at any given 
time is neces.sarily the result of contemporary prosperity. Con¬ 
versely, the traces left by a. casual set-back, such as famine, war, 
or an epidemic disease, remain long after it ha.s been succeeded 
by a period of recuperation, and are to be found in the age- 
ton.stitiition and the current vital statistics. Population is 
continually in a state of motion, and in large aggregates the 
direction is invariably towards increase. The forces underlying 
the movement may differ from time to time in their respective 
intensity, and, in higltly exceptional cases, may approach 
equilibrium, their natural tendencies being interrupted by special 
causes, but Uie instances of general decline arc confined to wild 
and comparatively .small communities brought into contact 
with alien and more civilized races. The factors upon which 
the growth of a population depend are internal, operating 
within the community, or external, arising out of the relations 
of the community with other countries. In the latter case, 
population already in existence is transferred from one territory 
to anotlrer by migration, a subject wliich will be referred to 
later. Far more important is the vegetative, or “ natural ” 
increase, through the excess of births over deaffis. The 
principal influences upon this, in civilized life, are the number 
of the married, the age at which they marry or bear children, 
the fertility of marriages and the duration of life, each of which 
IS in some way or other connected with the others. 

Marriage.— In every' country a small and generally diminish¬ 
ing proportion of the children is born out of wedlock, but the 
primary rtgulator of the native growth of a community is the 
institution of marriage. Wherever, it has been said, there is 
room for two to live up to the conventional standard of comfort, 
a marriage takes place. So close, indeed, up to recent times, 
was the connexion held to be between the prosperity of the 
c-ountry and the number of marriages, that Dr W. Farr used to 
caF the latter the barometer of the former. The experience 
of the present generation, however, both in England and other 
countries, seems to justify some relaxation of that view, as will 
appear below. The tendency of a community towards matri¬ 
mony, or its “ nuptiality,” its it is sometimes termed, is usually 
indicated by the ratio to the total population of the persons 
married each year. For the purpose of comparing the eircum- 
staiKes of the same community at successive periods this method 
is fairly trustworthy, assuming that there has been no material 
.shifting of the age-proportions during the intervals. It is nert; 
a safe guide, however, when applied to the comparison of 
different communities, the age-composition of which is probably • 
by no means identical, but in consideration of its famifiarity 
it has been adopted in the first section of Table V. betow, at 
three periods for each of the countries selected as representatire. 

One of the features which is prominent throughout the return 
is that ,in every country except Belgium the rate per mille 
attained a maximum in the early ’seventies, and has since shown 
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highest rate recorded, 253 per thousand conceptive wives, was 
lower than that of any European country except France and 
Belgium. The cessation of assisted immigration early in the 
life of the present generation is alleged to have had considerable 
influence upon the rate, in Victoria, at least, owing to the curtail¬ 
ment of the supply of adult women of the more conceptive ages 
and the ageing of those who had reached the country at an 
earlier date. But neither this nor the diminution of the marriage- 
rate amongst women of those ages sufTices to account for more 
than a fraction of the decline. The same tendency, moreover, 
is traceable in the New England States of America, so far as 
statistics are available. 

It has been held by some thiit a phenomenon so widely 
diffused over the western world must be attributable to physio¬ 
logical causes, such as alcoholism, syphilis, the abuse of narcotics 
and so on. Herbert Spencer, again, before the decline in 
question set in, put forward the hypothesis that “ the ability to 
maintain individual life and the ability to multiply vary in¬ 
versely in other words, the strain upon the nervous .system 
involved in the struggle for life under the conditions of modern 
civilization, by reacting on the reproductive powers, tends 
toward.s comparative sterility. These theories, however, being 
supported, according to the authorities of to-day, by no evidence, 
statistical or other, need not be here considered. 

Nor, again, can the decline in fertility be connected with 
any diminution of material prosperity. On the contrary, the 
fertility-rate appears to be best maintained in countries by no 
means distinguished for their high standard of living, such as 
.Spain, Italy, Ireland, and, perhaps, Austria. In this respect 
Holland stands by itself; but in the others mentioned, with the 
exception of Ireland, both marriage and birth-rates are high 
and there has been a comparatively insignificant fall in prolifi- 
city. The decline has been greatest where the standard of 
comfort is notoriously high, as in the United States, England 
and Australasia; also in France, where the general wellbeing 
reaches probably a lower depth in the community than in any 
other part of Europe. The comparison of the rates in France 
with those of Ireland is an instructive illustration of the point 
under consideration. In France more than half the women 
of conceptive age arc married ; in Ireland less than a third, 
and the proportion of youthinl wives in the latter is 28 % below 
that in hraiicc. In both the crude birth-rate is far below th,at 
of anv other European countr)'. But the fertility of the Iri.sh 
wife exceeded that of her French compeer h\- 44 in 1880 and 
by no less than 84 % twenty years later. .So steady, indeed, 
has been the prolifieity of'Ireland, tltat from being ninth on the 
list at the earlier period mentioned, it is now inferior only to 
Holland and perhaps Finland in this respei't. 

It need not be assumed, however, that because thc.se rates 
cannot be associated with the comparative degree of prosperity 
attained by the individual community tlun-are altogethcT inde¬ 
pendent of the economic fa<'tors mainly contributing to that 
condition, such as trade, employment and prices. It is difficult, 
indeed, if not impracticable, to disentangle the effects which 
should be re.spectivcly attributed to influences .so clo.scly related 
to each other; but, of the three, prices alone tend to sufficient 
uniformity in their course in different countries to justify a 
supposition that they are in some way eormected with a pheno¬ 
menon so widely diffused as that of the decline in marriage and 
fertility. It is not improbable, therefore, that the fall in whole¬ 
sale prices which, with temporary interruptions, persisted between 
1870 and iqoo, in general harmony with the other movement, 
m.ay have conduced to reluctance on the part of those who 
have enlarged their notions of the standard of comfort to en¬ 
danger their prospects of enjoying it by incurring the additional 
expenses of family life. Matrimony may be postponed, or, when 
entered upon, may be rendered a lighter burden upon the bread¬ 
winner. I'he economic element in the situation, which is 
imposed upon the individuiil by circumstances, is tiius modified 
voluntarily into a moral or prudential consideration. In this 
case diminished prolifieity where unaccompanied by a decrease 
in the number of marriages at reproductive ages, is attributable 


to the voluntary restriction of child-bearing on the part of the 
married. This explanation of the decline is supported by 
the almost unanimous opinion of the medical profession in the 
countries in question, and substantial evidence can be 
found everywhere of the extensive prevalence of the doctrine 
and practice of what has been termed, in lurther derogation of 
the repute of the “ much misrepresented Maltluis,” Neomal- 
thusianism. Preventive measures of this kind have long 
been in use in France, with the result shown in Tables V. 
and VI., and from that crmntrt' they have spread, mostly since 
1870, ncarlv all over western Europe, as well as to the .‘\nglo- 
Suxon world beyond the seas; but are scarcely apparent in 
countries where the Roman church has a strong hold on the 
people. It is generally held that the practice of thus limiting 
families usually prevails, in the first instance, among the better- 
off clas.sc.s, and in time filters down, as “ the go.spel of comfort " 
is accepted by those of le.ss resources, until the prolifieity of the 
whole community is more or le.ss affected by it. 'I'he registrar 
general for England, indeed, has stated that whilst no more than 
about 17 % of the decline in the birth-rate can be attributed 
to abstinence or postponement of marriage, nearly 70 % should 
be ascribed to voluntary restriction. 

The question of illegitimate births is the last to be here 
mentioned. It appears to be connected to a considerable extent 
with the subject dealt with above. In nearly every country the 
rate of these births has of late years shown a marked fall, which 
is by .some ascribed to the adoption of the same expedients in 
illicit intcrcour.se as are becoming conventional amongst the 
married. The rates given at the end of Table VI. arc calculated 
upon the number of women most likely to produce them, that 
is, the spinsters, widows and divorced of conceptive age. In 
comparing the different countries, it may be noted th.at in .some 
parts of Europe the rate is rai.scd by the inclusion of the off- 
.spring of marriages not registered as demanded by law, though 
duly performed in churcli. Then, again, the possibility of 
legitimization by subsequent marriiige tends to raise the rate. 
Italy and Scotland may be taken as examples of these two 
influences, and in Germany, too, the rates in Saxony and Bavaria, 
which arc among the highest in Europe, arc in part due to the 
non-registration of marriages .sanctioned by religious ceremony 
only. 'I'hc low rates in Ireland, Holland and Engl.snd are 
c.specially noticeable, and in the last-named, the decrease 
between 1870 and 1905 amounted to more than 50 %, not, 
however, entirely due, it is .said, to improved morality. 

Deaths. The forces tending towards the natural growth of 
population, which have been described above, differ from that 
which acts in the opposite direction in two material features. 
Marriage and child-bearing, in the first place, are operative 
amongst a fraction of the population only—those of conceptive 
age; whereas to theUrn of Dcath,as Dr Farr expressed it,all ages 
are c.alled upon to contribute in their differing degrees. Tlien, 
again, the former are voluntary acts, entirely under the control 
of the individual; but mortality, though not beyond human 
regulation, is far less subject to it, and in order to have sub- 
.stanlial results the cont 'ol must be the outcome of collective 
rather than individual co-operation. The cour.se of the marriage 
and birth-rates, set forth abos-c, affords evidence that the 
control over both hits been exerci.scd of recent years to an un¬ 
precedented e.xtcnt, and it will appear from what is stated 
below, that partly owing to this cause, parti)-, also, to improved 
hygienic conditions in western life, there has been an even more 
pronounced decline in the rate ol mortality. The general 
results of both upon the natural increase of population in the 
countries selected for illustration of this subject will be found 
at the end of this paragraph. For the purpose of showing this, 
the crude death-rate, taken, like that of births, upon the whole 
population, without distinction of age or sex, will suffice. Where, 
however, the tendency to mortality, not its resiilt.s, is in question, 
both the above factors must be taken into account, as they have 
been above, in distinguishing the rate of fertility from that of 
births. The process of correcting the mere numbers of annual 
deaths per thousand of population into a form which renders 
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the return comparable with those for conummities differently 
constituted is somewhat complicated, but it is amply justibed 
by its necessity in adapting the figures to the important services 
they perform in actuarial and sanitary science. This subject 
can only be dealt with here in outline. In llie first place, sex 
must be distinguished, because, from infancy upwards, except 
between the ages of lo and 20, the mortality amongst females 
is considerably it'.s.s than among.st the other .sex, and appears, 
too, to be declinmg more rapidly. So fax as adult Hfc is con¬ 
cerned this superior vitality is no doubt attributable to com¬ 
parative immunity from Uie risks and hardships to which men 
arc exposed, as, also, to the; weaker inclination of women towards 
intemperance of dillerent kinds. 'I'hus, though the generally 
higher proportion of females in the community may seldom be 
enough to depress more than slightly the death-rate as a whole, 
it has a substantial effect upon it at the ages where women arc in 
more marked numcricaf iiredominancc, as in later life, and in 
places where the number of domestic servant,s is unusu.ally 
great. Age is a factor still more important than .sex in a return 
intended to serve as an index of mortalit)'. The liability to 
death is extremely high among.st inlants, decreasing with every 
month ol life (luring the first year, but continuing above the 
mean rate until afioul the age of five. Fnjin the latter pori<rd 
until the fifteenth or sixteenth yiar vitality is at its best. 
The death-rate then graU ially rise.-., slowly till 25, more, rapidiv 
later, when, from atout 45 onward deterioration asserts itself 
more pronouncedly, and by three score years and ten the rate 
begins to exceed that of childhood. 'I'hus, all other considera¬ 
tions being set aside, mortality t(nids tn vary inversely with 
the proportion of the population at the healthy period 5 to 25. 
As the rtplenishmenl of this group depends uyion the conditions 
prevailing at the earlier ages, it is to the mortality in childhood 
that most weight, from the standpoint of hygiene, mii.st l>e 
attached. In most Kuropcan countries not much less than half 
the annual deaths take place among.st children below five years 
of age, upon the total number of whom the incidence falls to the 
extent of from 40 to 120 per millc. The greater part of this is 
debitable, as just pointed out, to the first year, in which the 
mortality, calculated upon the number of births, ranged, in the 


deeenniujT) i8q5-i934, between 70 per miile, in the exceptionally 
favourable circumstances of the Australasian States, to nearly 
270 in European Russia. It should be remarked, in passing, 
that these rates are enormously higher amongst illegitimate 
children than amongst those bom in wedlodc, and that the 
proportion of still-born amongst the former is also in excess of 
that amongst the latter by some 50 %. Infantile mortality is 
higb(T, too, in urban tracts, especially those as.sociated with 
manufacturing industries. In Table Vll. below, in which the 
(Tude rate alone is dealt with, evidence will he found of the 
general decline which has taken place in the mortality, thus 
expressed in different countries. 

The difference in the rates for the various countries must not 
be taken as u measure of difference in mortality, since, as accord¬ 
ing to the table, much of it is ascribable lo difference in age- 
constitution. At the same time, where the range is very wide, 
as between the rales in Scandinavia and Australia, and those in 
southern and eastern Europe, the variation, to a great extent, 
cannot be accounted lor otherwise than by difference in hygienic 
conditions, more especially in the light thrown by the figures 
of infantile mortality in the second part of the table. The 
variations from period to period in the same country are more 
instructive. They show that m the 35 years covered the death- 
rate has generally declined by over 20 '■%. The cxeeptional 
cases are, first, Ireland and Norway, with their emigrating 
tendencies; ihe.n Spain, where the returns have probably to be 
discounted lor improved registration, and France, where the 
population is all but stationary. In Finland the doath-ratc 
at the earlier period taken for the comparison was abnormally 
.swollen by epidemic disea.se, and if it be set on one .side the 
decline appears lo have been in harmony with that m its Scan¬ 
dinavian neighbours. 'J'hc decline in mortality has been much 
greater than that in the crude birth-rate everywhere except in 
France, Australia, and, of course, Ireland; and it is only in the 
two former that it has been exceeded by that in the fertility- 
rate. The standard mortality of each community is deduced 
from a life-table, representing a “ generation ” of people assumed 
to be born at the same moment imd followed throughout, theii 
hypothetical life,in the lightol the distiibution by agea.sCertained 
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through the census and the number of death* at each age I 19th century. In England, the cleercase in “ natality " is in 


observed for as many years, generally from 10 to 20, as suffice 
to furnish a trustworthy average. The population thus dealt 
with is supposed to be stationary, that is, the loss by death at 
each age is at once made good by the addition of an equal 
number of the same age, whilst tire survivors pass on to the 
age above. Of the many calculations set forth in these valuable 
tables there is only room here to refer to the " aftcrlifetime ” 
for such countries as it is available, which is quoted in the last 
column of Table v'l]. It shows the avenige number of years 
which persona of a given age, or, as here, of all ages, will live, 
on the assumption that they are subject to the ailculated 
probabilitie,s of survival. It is sometimes known .as the 
■' expectation of life,” a term, however, which involves a 
matlrematical hypothesis now discarded. 

The relation between the birth and the death rates has been 
the subject of much analysis and controvcr.sy. Observation h;is 
demonstrated that the two rates are generally found to move 
along parallel lines. A high birth-rate is accompanied by high 
mortality; conversely, when one is low, so is the oilier. A birth¬ 
rate continuously in exccs.s of the death-rate lends to lower the 
latter through the supply it aflords of people annually reaching 
the more healthy ages. If the supply be diminished, the narrower 
field open to the ri.sks of infancy lias the immediat*' effect of 
further decreasing the mortality. In course of time, however, 
Takt.e VIII 


itself enough to account for the decline in the death-rate, ^art 
from any considerations of improved hvgiene. In France, on 
the contrary, the low natality having been so long continued, 
has raised the death-rate, by rea.son of the balance of propor¬ 
tion having been shifted bt' it from youth and the prime of life 
to old age. It may be inferred from the abos e that a high birth¬ 
rate docs not imply a high rate of increase of population, any 
more tlian does a decreasing mortality, but the two rates must 
be considered in their relations to each other. The death-rate, 

' however, is often taken by itself as the measure of the relatively 
I favourable conditions or otherwise of the different countries; 

I but it indicates at best the maintaining power of the communitv, 
whereas the increasing power, as manifested in the birth-rate, 

I has also to be taken into account. Here, again, it is not sufficient 
, to rely upon the mere rate of natural growth, or the difference 
j between the two rates, since this may be the same in a community 
where both the rates are I'cry high as in one where they are 
relatively low, a distinction of considerable importance. It has 
Ixien suggested by Dr Kubin of Copenhagen, that if the death 
rate (d) be squared and divided by the birth-rate (A), flue influence 
is allowed to each rate respectively, as well as to the difference 
m the height of the rates in different countries {journ. R. 
i .Sinliit. Sar., London, 1897, p. 15^). The quotient thus obtained 
I decreases as the conditions are more favourable, and, on the 
whole, it .seems to lorm a good index to the merit of 
the resjicrtive countries from the standpoint of vital 
force.s. The first cohiiiin of Table VIII. shows the 
order in which the countries mentioned are found to 
•Stand according to the above test. 

The three Australasian states head the list in virtue 
of their remarkably low death-rate, wbii li out weighs 
the relative paucity of their births. The next countries 
in order all Ixilong to north western Europe, and their 
index-quotieiib. are all very close to each other. 
Sweden falls below its geographical neighbours owing 
to its low birth-rate, and Finland because of its higher 
mortality. England and Scotland, in spite of thi’ir 
higher birlh-inles, .are kept below Scandinavia by the 
liiglier death-rate, but their birth-rate places thenr 
above Helgium. Ireland and I'Tauce are iiulled down 
by their km natality. The latter, with the .same 
mortality as Cicrniany, stands far below it fur the 
alxive rea.son, as Ireland is raised by its lower death- 
rate aliove the prolific countries of eastern Europe. 
The rate of natural growth i.s given in the second part 
of the table. In the la.se of two of the Australasian 
states, of TIuIland, Finland, .Spain imd Ital)', tire 
order is in aciord with that given by the test applied 
above, and the difference between the two in Austria, 
Ireland and France is not large. lire great difference 
lictween the serial rank occupied in the respective lists 
by Ru.ssia, Servia and Galicia, with remarkably high 
rates of natural growth, a.s well as that found in the 
(■a.sc of most of the other countries in ([ue-stion, .show’s 
that this factor is by no moans a trustworthy guide in 
under the same influence, those passing from their prime into ; the estimate of hygienic balance, 

the second period of danger iiC(|uire a numerical preponderance | Mipratiun. —Passing from the internal factors in the luove- 

which throws its weight upon the general death-rate and tends nient of population, the influence has to be taken into account 
to raise it. It is assumed that throughout the above course the j of the interchange of population between different countries, 
hygienic conditions of life remain unchanged. If, however, they i The net results of such exchange can be roughly e.stimated hy 
undergo marked improvement, the duration of life is extended ! corapiiring the rale of natural growth with that of the total 
and both birth and death-rates, being spread over a wider , increase of the community between one census and another, 
field of the living, tend to decrease. On the other hand, an ; assetforthinTable VIII., in the last section of which the approxi- 
accidental .set-bark to population, such as that caused by famine ■ mate loss by emigration, as calculated by Dr Sundbiirg, i.s given, 
or a disastrous war, leaves room which an increasing birth-rate ' It will be .seen that the only European country which gains by 
ha.stcns to occupy.^ A similar result follows in a lesser degree 1 the.exchange i.s France, and there the accretion is almost insig- 
a wave of emigration. Examples of all the above tendencies j nificant, lielween many of the countries there i.s a good deal 
may be gleaned from the returns of the euiintries named in the j of migration whk'h is only seasonal or temporary, according to 
table, though space docs not admit of their exhibition. In j the demand for lalxiur. From Ru.ssia, too, there is a stream of 
both France and Gcrmimy, for instance, the process of replenish- : colonization across the Urals into western .Siberia, and amongst 
ment after a great war can be traced both early and late in the ; the western Mediterranean populations there is constant 
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the return comparable with those for conummities differently 
constituted is somewhat complicated, but it is amply justibed 
by its necessity in adapting the figures to the important services 
they perform in actuarial and sanitary science. This subject 
can only be dealt with here in outline. In llie first place, sex 
must be distinguished, because, from infancy upwards, except 
between the ages of lo and 20, the mortality amongst females 
is considerably it'.s.s than among.st the other .sex, and appears, 
too, to be declinmg more rapidly. So fax as adult Hfc is con¬ 
cerned this superior vitality is no doubt attributable to com¬ 
parative immunity from Uie risks and hardships to which men 
arc exposed, as, also, to the; weaker inclination of women towards 
intemperance of dillerent kinds. 'I'hus, though the generally 
higher proportion of females in the community may seldom be 
enough to depress more than slightly the death-rate as a whole, 
it has a substantial effect upon it at the ages where women arc in 
more marked numcricaf iiredominancc, as in later life, and in 
places where the number of domestic servant,s is unusu.ally 
great. Age is a factor still more important than .sex in a return 
intended to serve as an index of mortalit)'. The liability to 
death is extremely high among.st inlants, decreasing with every 
month ol life (luring the first year, but continuing above the 
mean rate until afioul the age of five. Fnjin the latter pori<rd 
until the fifteenth or sixteenth yiar vitality is at its best. 
The death-rate then graU ially rise.-., slowly till 25, more, rapidiv 
later, when, from atout 45 onward deterioration asserts itself 
more pronouncedly, and by three score years and ten the rate 
begins to exceed that of childhood. 'I'hus, all other considera¬ 
tions being set aside, mortality t(nids tn vary inversely with 
the proportion of the population at the healthy period 5 to 25. 
As the rtplenishmenl of this group depends uyion the conditions 
prevailing at the earlier ages, it is to the mortality in childhood 
that most weight, from the standpoint of hygiene, mii.st l>e 
attached. In most Kuropcan countries not much less than half 
the annual deaths take place among.st children below five years 
of age, upon the total number of whom the incidence falls to the 
extent of from 40 to 120 per millc. The greater part of this is 
debitable, as just pointed out, to the first year, in which the 
mortality, calculated upon the number of births, ranged, in the 


deeenniujT) i8q5-i934, between 70 per miile, in the exceptionally 
favourable circumstances of the Australasian States, to nearly 
270 in European Russia. It should be remarked, in passing, 
that these rates are enormously higher amongst illegitimate 
children than amongst those bom in wedlodc, and that the 
proportion of still-born amongst the former is also in excess of 
that amongst the latter by some 50 %. Infantile mortality is 
higb(T, too, in urban tracts, especially those as.sociated with 
manufacturing industries. In Table Vll. below, in which the 
(Tude rate alone is dealt with, evidence will he found of the 
general decline which has taken place in the mortality, thus 
expressed in different countries. 

The difference in the rates for the various countries must not 
be taken as u measure of difference in mortality, since, as accord¬ 
ing to the table, much of it is ascribable lo difference in age- 
constitution. At the same time, where the range is very wide, 
as between the rales in Scandinavia and Australia, and those in 
southern and eastern Europe, the variation, to a great extent, 
cannot be accounted lor otherwise than by difference in hygienic 
conditions, more especially in the light thrown by the figures 
of infantile mortality in the second part of the table. The 
variations from period to period in the same country are more 
instructive. They show that m the 35 years covered the death- 
rate has generally declined by over 20 '■%. The cxeeptional 
cases are, first, Ireland and Norway, with their emigrating 
tendencies; ihe.n Spain, where the returns have probably to be 
discounted lor improved registration, and France, where the 
population is all but stationary. In Finland the doath-ratc 
at the earlier period taken for the comparison was abnormally 
.swollen by epidemic disea.se, and if it be set on one .side the 
decline appears lo have been in harmony with that m its Scan¬ 
dinavian neighbours. 'J'hc decline in mortality has been much 
greater than that in the crude birth-rate everywhere except in 
France, Australia, and, of course, Ireland; and it is only in the 
two former that it has been exceeded by that in the fertility- 
rate. The standard mortality of each community is deduced 
from a life-table, representing a “ generation ” of people assumed 
to be born at the same moment imd followed throughout, theii 
hypothetical life,in the lightol the distiibution by agea.sCertained 
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PORCUPINE—PORDENONE. IL 


probably not allowed, liut on either side of the entranre door of 
a mansion, porticoes set bark behind the line of frontage were 
provided, according to F. Mazois, iis shelters from sun and rain 
for those who paid early visits before the doors were opened. 
Jn front of the early Christian basilicas was a long arraded porrh 
railed “ narlhex ’’ (q.v.). Jn later times porches assume two 
forms—one the projecting erection covering the entrance at 
the west front of cathedrals, and divided into three or more 
doorways, &c., and the other a kind of covered chamber open 
at the ends, and having small windows at the side.s as a protection 
from rain. The.se generally stand on the north or south sides 
of <'hurchcs, though in Kent there are a few insUmres (as Snodland 
and Boxley) where they are at the west ends. Those of the Nor¬ 
man jjcriod generally ha\'c little projection, and are sometimes 
so flat as to be little more than outer dressings and hood- 
moulds to the inner door. They are often richly ornamented, 
and, as at Southwell in ICngland and Kelso in Scotland, ha^■e 
rooms over, which have been erroneously called parvises, liarb- 
English porches are much longer, and in larger buildings fre¬ 
quently have rooms alrove; the gables are generallv bold and high 
pitched. In larger building.' al.so, as at W'clls, .St Albans, ftc., 
the interiors arc as rich in design as the exteriors. Decorated 
and Perpendicular porches partake of much the .same ch.iractcr- 
istics, the pitch of roof, mouUIings, coping.s, battlements, fkc., 
being, of course, influenced by the Uist<'ol the time. Thclal'-r 
porches have rooms over them more frequently than in earlier 
times; these arc often approached from the lower .storey by small 
winding .stair.s, and sometimes har'c fire-places, and are supposed 
to lan’c seri'cd as vestries; and sometimes there are the remains 
of a jiiscina, and relics of altars, us if they had Ix'en used as 
chantin’ chapels. It is iirobable there were wooden porches at 
all period.s, particularly in tiiose places where .stone was scarce; 
lint, as may be expected from their exposed po.sition, the earliest 
have decayed. .At Cobham, Surrey, there was one that had 
ranges of semicircular archc.s in oak at the sides, of strong 
Norman character. It is said there are several in which portions 
of Eailv English work are traceable, as at C'licvinglon m Suffolk. 
In the Decorated and later periods, hower’cr, wooden poiches 
are common, some jilain, others with rich tracery and large 
boards; thi se Ireejuenth' stand on a sort of half storey of stone 
work or haltul. The entrance porches at the west end of cathe¬ 
drals are generalh- lalled portals, and where they assume the 
character of separate building.s, are designated «alihes\ the 
porticoes on the west side of the south transept of Lincoln 
Cathedral, and at the we.st end of the nave of lily Cathedral, and 
the chapel at the west end of Durham Cathedral. The fine.st 
example in England of an open projected porch is that ol 
J'clerlioroiigh Cathedral, attached to the Eurlv Norman na\'c. 

The ti'rm “ porch '' is al.so gn en to the magnificent portals 
of the Freni'h cathedrals, where the doors are .so deeply recessed 
as to become porches, .such as those of Keims, .Amiens, Chartres, 
Troyes, Rouen, Bourges, I’aris, and Beauvais cathedrals, 
.St ()uen, Kouen, and earlier Romanesque churches, as in St 
Trojihime, Arles and St Gilles. Many, hower-er, have detached 
porchc.s in front of the portals, as in Notre Dame at Avigon, 
Chartres (north and .south), Novon, Bourges (north and south), 
St Vincent at Rouen, Notre Dame do ]-ou\'iers, the cathedrals 
of Alhi and Le Buy, and in Germany tho.se of .Spires and Regen.s- 
burg, and the churches of St I.aurence and St Sebalcl at 
Nuremberg. (K P. S.) 

PORCUPINE (Fr. pore- rpir, “ spin\' pig"), the name of 
the largest Ivuropean representatit'c of the terrestrial rodent 
mammals, distinguished by the spiny covering from which it 
takes it.s name. The European porcupine {Hyslrtx crislata) is 
the typical representative ol a family of Old World rodents, the 
Hystricidae. all the members of which have the same protective 
covering. These rodents are characterized b\' the imperfectly 
rooted clieek-leeth, imperfect clavicles or collar-bones, clclt 
upper lip, rudimentary first front-toes, .smooth soles, six teats 
and many cranial characters. They range over the south of 
Europe, the whole of Africa, India and the Malay Archipelago 
us far I’ast as Borneo. 'J'hey are all stout, heavily-built animals. 


with blunt rounded heads, fleshy mobile snouts, and coats of 
thick cylindrical or flattened spines, which form the whole 
covering of their body, and are nut intermingled with ordinurx- 
hairs. Their habits are strictly terrestrial. Of the three genera 
Hystrix is characterized by the inflated skull, in which the nasal 
chamber is often considerably larger than llic brain-ra.se, and 



The f’orr.iipini {Hvslri.\ cri’itata). 


the short tail, tipped with numerims sleiider-stalked open quills, 
which make a loud rattling noise whenever the animal mox-cs. 
The common jiorcupine (//. crislata), which occurs throughout 
the .south of Europe and North and West Atrica. is replaced in 
South Africa by H. ttjricacaiistrahs and in India b\- llie hairy’- 
noM'd jMircupme (II. Iritnua). 

Itesalcs the.se laiyi-cresled sjiecies. there a.i- several smaller s]k.( le.s 
without irests in north-east Indl.T., and tin- .Malay n-aum trom Nejiul 
to Borneo. The neinis .-itlirrara inelude', the bne.ln t.nled iton njniu-,. 
whie.h are iniuh snnilh r animals, with Iona lads tljiped with l-,nndle-. 
ot flatlene,! s])inis,. 'I wo sp-.-ctes are lonnd m the Maluv refiion and 
one m West .-ttiiia. Ijo/ns, ttie last ttenus, eontains two speties. 
T. fasiiLitlata ol Borneo and T. marrotis ol Sumatra, both exit-inallv 
very like Athrriira, imt tUtterine ir'im tin- members ol that nemis 
in manv cranial eharacleristics. In the New World the tsin uinnes 
li.re ripie.si'iited tiv the ineniber.s ot the tamily lurihisoatulai, oi- 
(. vcmtiftfu-. wlneh hai'e rooled inolais, complete eoll.ii - bones, entne 
iqitHT Iqts, tnlieri nlated soh-s, no trace of a lirst trout toe, and lour 
teats. The spines are mixed with long .soil hairs. Tlu-i- are h-s-. 
strictlv nocturnal m their habits, and with one exceplion lice 
i-iitirelv in tre,.s. ha\-inir m < orres])oni]ence uilli tins loiix and jiou-el- 
tiil pielieiu.ile l,tils. Tlu'c incliuh- three i;ener,i, ot which the tllst 
IS represente.I bv the t anaclian rKiriupiiie [Uvrihnoa dorsuiiv.]. 
11 stout, lieavilv-built animal, w illi hmi; hairs almost or cpiite hiding 
its .sjiiiies, tour tronl and five hinrh toes, and a short, stiinipv lad. It 
Is a native of the ijii-ater jiai f ot Canada and the tinned .Stale.s, 
wherever there i.s any ii-mnant ol the oiininal lore.st h'lf. .^yntllinrs, 
or Coriidu, contains some eiRhl or ten species, know n as tree-poreii- 
pines, loiincl tfiroiighont tropical South .-Vineiira, wilh one extendillf; 
into Mexico. Tliev are ol a iifihter build th.an the ground ponujuin-.s, 
with short, close, many-coloured .spines, olteii mixed w-ith li.urs, 
and preheiisih- tails. 'I'he hind teel have only lour toes, ownif; to 
the suppression ot the In.sl, in iilace .it which they have a lleshy 
pad oil tile inner side ol the toot, between which .and the toes boughs 
and other ol>|ee,|s cun be hrmlv graspeil as with a Iianil. CImrtvmv.s, 
distinguished bv tin- shape ol its skull and the greater coiniilexitv 
of Its leetli, (onlams C. suhspwosns, .i native of the hottest ]iarls 
ol Brazil. (W. H. 1 ',; K. L. d 

PORDENONE, 1 L( ' .S.i'f). hn eminent painter of tlic I’cne- 

tian school, win ISC lorrecl name was Giovanni Antonio l.icinio, 
or Licino. lie wa.s commonly named 11 I’ordenone from having 
been borti in 148,^ at ('orticelli, a village near Pordemme {(j.v.) 
in Italy. He ultimately dropperl the name of Licitiio, liaving 
quarrelled will) bis lirolliers, one of wliom luul wounded him in 
the luuid; he then culled liim.sell Rt-gillo, or De Rcgillo. His 
signature rims “ Antonius I’orlunacn.sis," or “ Dc Porlunauni.s.'’ 
He was created a cavalicre by ('luiiles V. 

As a painter Licinio was a scholar of Pellegrino da .S. Daniele, 
but the leading influence whicli governed his .style was that of 
Giorgione; the popular ston’ that he was a. fellow-pupil witli 
'J'itum under Giovanni Bellini is incorrect. The dhslrii t 
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about T*ordenone liad brcn somewhat fertile in c-ipahlo 
painters; but Licmio excelled them all in in\’ention and design, 
and more espeeiiilly in the powers of a 'I'igorous ehiaroscurist 
and flesh paiiiter. Indeed, so far as mere flesli-painting is 
concerned he was bareh' inferior to Titian in breadth, pulpineas 
and tone; and he was lor a while the rival of that great painter 
in pulilie legard. The two were open enemies, and Licinio 
would sometimes adect to wear arms while he w;t3 painting, 
lie ext'clled Giorgione in light and shade and in the effect of 
relief, and was distinguished in perspective and in portraits; 
he was equally at home in fresco and in oil-colour. He executed 
mtiny works in Pordenone and elsewhere in Friuli.and in Cremona 
tind Venice; at one time he settled in Piacenza, where is one of 
his ino.st celebrated church pictures," St Catherine disputingwilh 
the noctors in Alexaiidria the fi^re of St Paul in connexion 
vilh this picture is his own portrait. He was formally invited 
by Duke Hercules II. of Ferrara to that court; here soon after¬ 
wards, in i53y, he died, not without suspicion of poison. His 
latest works are comparatively careless and superficial; and 
generally he is better in male figures than in female - the latter 
being somewhat too sturdy—and the composition of his subjeet- 
piet urcs is .scarcely on a level witlt their Other merits. Pordenone 
ap[)ears to have been a \'ehement self-asserting man, to which 
his style as a painter corresponds, and his mor.ils were not 
une\<'eplioniibIe. Three oi his priri<-ipal scholars were Heniar- 
dino I.ieiiiio, named II .Sareliien.se, his son-in-law Poinponio 
Anialleo, and Giovanni Maria Calderari. 

The following maybe named among Pordenoiie’s works: 
the picture of “ S. I.uigi Giu.stiniani and other .Saint.,,” originallv 
in .S, Mana dell Orto, Yeniee; a “ Madonna and .S.iin'.s ” (IkiUi 
ot llu-,e in the Venice aeadeiny); the “ W'oman taken in Adul- 
lery,” in the Berlin museum; the “ Annum lalIon," at Udine, 
regardeil by Vasari us the artist’.s masteqneee, now damaged bv 
restoration. In HampUin Court is a dupliral,'' work, the 
" Painter and his lannlv ; and in Ilurghley House are tv*,o fine 
pirtnres now a.s.signp(l to Pordenone—-the ” Finding of Mo.ses " 
and the ‘‘ Adoration ol the Kings." 'J'heseused to lie attributed 
to Titian and to liassano respeeLi^■elv. 

PORDENONE, a tow,! of the pro\'im-c of Udiiie, Venetia, 
Italy, 30 m. W. by S. ot Udine on the railway to Treviso. Pop! 
floor), 8q2_s (town); 12,400 (eomnuine). It was the birthplace 
of the painter generally known us II Pordenone {i/.v.). Paintings 
from his brush adorn the cathedral (which -has a fine brk-k 
campanile), and others are preserved in the gallery of the town 
hall. Cotton indu.strie.s are active, and .silk and pottery are 
manufactured. 

PORE, a small opening or orifice, particularly used of the open¬ 
ings of the ducts ot the sweat-glands in the skin or ot the iUmata 
in the epidermis of plants or those through whirji the pollen 
or seed are discharged from anthers nr seed capstile.s. The 
word is an adaptation through the French from lail. purus. 
Gr. wopai. pa.ssage. In the sense ol to look closelv at. to read 
with por.sistcnt or close attention, ” pore ' i.s (of obscure <irigin. 

It would seem to be ronneeled with “ peer,” to look closely 1 
into, and would point to an 0. hng. puyniii or fiyriufi. I'hcre ■ 
is no similar word in Old French. 

PORFIRIUS, PUBLILIUS OPTATIANUS, Tjtlin poet, possibly 
a native of Africa, flourished during the 4th century a.li. He 
has been identified with Publilius Optatiamis, whii was prae- 
icclus urhi (320 and 333), and is by some authorities included 
amongst the Christian poets. For some reason he had lieen 
banished, but having addre.ssed a iianogyrie to the Emperor 
(onstantine the Great, he was allowed to return. Twentv- 
eight poeins are extant under his name, of whielt twenty were 
included in the panegyrir. They have no value except as 
curiosities and specimens of per\-erted ingermitv. Some of 
them are squares (the number of letters in each line being equal), 
lertain letters being rubricated so as to form a pattern or figure, 
and at tlie same time special verses or maxims; others reprcsi'iil 
^•ario^l.s object.s (a s)Tinx, an organ, an altar); ollicrs have 
special peculiarities in each line (number of words or letters); 
while the 28tli poem (the veism ana, vdia) may be read back- 
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wards without any effect upon sense nr metre. A romplimentary 
letter from the emperor and letter of thanks from the author are 
also extant. The best edition of the poom is by L. Muller (1877). 

Sii- also O. Secck, '■ Oas Lebeii lies Diehters Porphynus" in 
WieifU'icheb Musdutn (igofi), Ixia. ‘Ziij. 

PORISM. The subject of porisms is perplexed by the 
multitude of difiorent views which have been held by geometers 
as to what a porism really was and is. The treatise which has 
given rise to the cnntrowrsies on this subject is the Pnrisms of 
Euclid, the author of the bAfnients. For as much as we know 
of this lost treatise we are indebted to the Collection of I’appus 
of Alexandria, who mentinns it along with other geometrkal 
treatises, and gives a number of lemmas necessary' for under- 
.standing it. J'appiis slates that ilie porisms of Euclid are 
neither theorems nor problems, but are in some sort intermediate, 
so that tliey may lie presented eit her as theorems or as jiroblems; 
and they were regarded .accordingly by many geometers, w'ho 
looked merely at the form of the emmeiation, as being actually 
theorems or problems, though the definiti!m.s given by tlie 
older WTiters shuived that they belter understood the distinction 
between the three classes of propositions. The older geometers 
regarded a theorem as directed to prtniitif; what is proposed, 
a problem as directed to conslrnrtinf; what is proposeti, and 
finally a porism us directed to finding what is proposed (tfi- 
mpurpin' utVoe roe T-p„TeiV(ipivov). Pappus goes on to .say that 
this last definition was changed bv certain later geometer.s, who 
defined a porism on the ground ot an accidental characteristie 
as TO X-flirot' iwuOcircL TOTriKoI) StiDprJfKiTw, that which falls short 
of a locus-theorem by a (or in its) hypothesis. 

I'roi his points out that the word was used in two sense.s. 
Gne sense is that of “ corolUry.-,” as a result unsought, as it were, 
but seen to loliow from a Iheorem. Gn the “ pori.sm ” in the 
other sense he adds nothing to the definition of “ llie older 
geometers ” except to Say (what does not really help) that 
the finding of the centre of a circle and the finding of the 
greatest common measure are porisms (IW-lus, ed. Friedlein, 
p. 301). 

I’uppos gives a rotnple,te enuneiation of a porism derived 
from Euclid, and an c.xieiision of it to a more general ia.se. 
This (Kirlsm, expressed in modern language, as.serts that -•gi^'en 
four straight lines of whii h three turn about the points in which 
they meet Ihetourth, il two of the points ol intersection of the.se 
lines lio each on a fixed straight Une, the remaining point of inter¬ 
section will also lie on another straight line. The general enuncia¬ 
tion applies to any number ol straight lines, say (rH i),of which 
H can turn alxmt as many points fixed on the (h4- i )f h. The.sc tt 
straight lines cut, two and two, in i)i(n -i)p()iiits, 1)1(71-1) 
lieing a triangular number whose .side is (n- 1). If, then, they 
arc made to turn about the K fixed points so that any (w-i) of 
their hr (ji- i ) points of intersectiori, chosen subject to a certain 
limitation, lie on («—i) given fixed straiglit lines, then each ol 
the remaining points of intersection, j (w -i) (n—s) in number, 
describes a straiglit line. I’appu.s gi\'es also a complete enuncia¬ 
tion of one porism of the first book of Euclid's treatise. Tliis 
may lie expressed thus ; If about two fixed points P, Q we make 
turn two .straight lines meeting on a given straight line L, and 
if one of them cut off a.segment AM fromafixed straight lineAX, 
given in position, we can determine another fixed straight line 
BY, and a point B li.xed on it. such 1 hat the segment BM' made by 
the setiond moving line on this .second fixed fine measured from 
B has a given ratio A to the first segment AM. The rc.st of the 
enunciation.s given by J’appus are incomplete, and he merely 
■says that he gives thirtv-eight lemmas for the three books of 
porisms; and tliase include 171 theorems. 

The lemmas which Pai>pus give.s in connexion with the 
porisms are interesting historically, because he gives (i) the 
fundamental theorem that the cross or an luirmonic ratio of "a 
pencil of four straight lines meeting in a point is constant for all 
transversals; (2) the proof of the harmonic properties of a com¬ 
plete quadrihileral; (3) the theorem that, if the six vertices of a 
hexagon lie three and three on two straight lines, tlw; three points 
of concourse ol opposite sides lie on a straight line. 
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DurinR the last three cerrturios this subject seems to have had 
great lasoination for matheniat ir.ians, and iiany geometers liave 
attcmpled to restore the lost porisms. Thus Albert C'.irard says in 
his Traiti dc trigonomityic (rfiab) that he hopes to publish a restora¬ 
tion. Alxiirt the same time P. de Fermat wote a short rvork under 
the title Porismalum euclidacorum renovata docirina el sub /ornue 
(iar'ogei recmli'iirthus gei>melris eihibita (.see (burns lie Lermat, i. 
fails, ih'n): but two at least of the live examples of jKinsms wliieh 
he gives <ln not (all within the classes indicated by Pappus. Hoberf 
Simson was the first to throw real light upon (he subject. He first 
succeeded in explaining the only three propositions which I’tippus 
mdicale.s with any complotenes.s. This explanation was imbUshed 
111 (he Phihsophttal Transailions in lyrp hater he inxestigated 
the subject of porisms genei.il 1 y m a eork entitled Dr fxirismalibu. 
tradatus-, i/iio ihclnnatn ponsinntnm salts exphralam, ct in poslrrum 
all (Mwionc tulam fore speral auclcir, anil inihlislied after liis death 
in a volume, liobr.rlt Simson opera ijuardaiti rrlnjua (Glasgow, 1776). 
Siiiisoii's treatise, He porismatihns, begins with delinitioiisot theorem 
pioblein, datum, porism and locus. Respecting the jiorisnt Simson 
says that I’appiis s definition is too general, and therelore he will 
Milistitiile for it the following : “ Ponsma est ])ror>ositio m ona 
proiioniliir demonstrare rem aliqti-uii vel pliires lUtas esse, i.iii vel 
qiiibus, ut et cililibet ox. rebus immmeris nun (|iiidem datis, se.l 
<]uae ad e.i quae data sunt eamlem h.'ilienl relatiniiem. convenin' 
nsfendeiidum est aflectinnein quandam cominunem in propositioiie 
desenptam. Porisma etiaiii in fonn.i prolilematis eimntian ])ote.st, 
SI niiniriiiii cx (jiiibusdata deinonstr.iud'i sunt, inveniendaprojxinHn- 
tur. A loeii, (says Simson) i.s a .specu*s ut iiorisin. Then Jollo\v.s 
a T.af in traiislat lou of Pappus’s note on the porisms, and the jiroposi- 
tmns which form the bull! of the treatise. The.se are faiipus's 
thirtv-eight lemmas relating to the porisms, ten eases of the pro 
]io,silioii eonc.ernmg foiii straight lines, twenty-ume poiisiiis, two 
problems ill illustratiuii and some prdmimary Iriumrs. Jolm i’l;i\- 
lair S ineinoir {Tran.-.. Rov. S„i. /■.tint., 1704, vol. lii.), a sort oi -lequel 
to Simson’s treatise, >iad tor its s]iecin.l object the mfjuiry into the ■ 
probable origin nl poriMiis--llial is, into the shqiis winch le<J the i 
aneient geometers to the discoveiy ol them. Playhur lemarkeil that j 
till caieiiil iiivestig.itiou of all i'io.s;.iblL' p.ariieular e.ases of a pioiiosi 
turn would show that (1) under ceit-iin conditions,a problem hia,oiues i 
irnpos'iiblc; (r) under certain other conditions, imleleriniiuite 01 
ciqiable o( an infiiiilK number of dilutions. I'liese cases could be ' 
eriiineiited separably, were in a manner mfermndialc iH'lween 
theorems and problems, and were calh-d " iioiisius.” flayfaii 
.1 couliiigly dehiie 1 a pori nii thus . " A proposilion alfirnimg iht* ■ 
Tiossibihly nt finding such conditions as wdl remler a certain problran 
in letermmate or capable ot iiiniimerable .soIiiIiouh.” Though tills , 
deliiition of a porism apiiears to be most I u-oured in England, 
.Simson s eii".v has I oeii most generally accepted abro.id am' hm! 
the Siippoit of the great authority of Micliael riiasles. However, ' 
in I witviUr's Journal dr malhlmrtiiques purrs rt appliqu rs (vol. xx.’ ' 
(iilv iRfS), f. tlrotnn published Rerhrrrhes nnuvrllrs stir its porisntet \ 
d l-uchdc, in which he gave a new translation ol the text oi Pappus' 
riiitl .sougilt to hasli tliereoii a vjcw of the ri'ituro of u piniikin more 
I iosdy cuiiionmnif (o tlio definitiuiis in Pu]»pus. Tl.Ls was followed 
in ih(' ScLinc journal and in La SfH'utc by a rontroversy bi*twffn 
Breton and A. J. It. Vincent, who disputed the interpretation given 
liy (he lorimn ol the teal qf Paiipns, and declin'd lumsell 111 faiour ' 
ot tlie idea of Schonten, put fnrw.trd m his MaOwmattcar rrrrnla ! 
Imnts (1(157), m which he gives I he name ot “ porism " to one section, i 
Aicoribng to F, van Schnnten, if the various relation'; Ix'twcen | 
straight Imc'.s m a Itgiiro are written down 111 the form of eemations 
or projiortions, then the eonihinatioii of these eipiatioiis in all possible 
ways, and nt new equations thus derived from tlum lead.s to the 
ihacovery^nf innumerahle new firoperties of the figure, and here 
we have " ]ionsms." Tin' diseiissinus, how'ever, Indween Breton 
and Vincent, in which C. Hnusel also joini'd, did not carry forward 
he w'orl ol n'.'itormg Eiidid’s Porisms, w'hich was left for I'hasles 
Ills work (/ r,t Trnts litres dc pori.smes li'linchtle, Paris, iHIm) mak.'s 
fuU use ol all the material found in Pappus. But we may doubt its 
being a saiccessfiil reproduction of Euclid's actual worl;.' Thus in 
View of the iinciUruy rolanon in which Pajipus's lemmas genen'div 
scaiid lo the works to wdneh they refer, it scerus incredible that the 
first seven out ol thirty eight l.'mmas should he really equivalent 
jas Uiasles maUes them) to F.iichd's first seven Pori.sms. Again I 
Uias CB scoiioi to lave been wrong in making the ten casus of the I ' 
four Imc Porism begin (lie 1 ,00k, imstrail ot tbe intereepl-I'on.sm 
lully cmmci.ilel by Pai.,,u',, to which the ’• lemma to the first ! ' 
lorism relali’s intelligibly, being a pari Hid ir of it. An inter ■' 
estiug hynolhesis as to the Porisms wa,s put forw.ard by 11 G 1 

/■(■asthcn{lHcLrhremndrnKrqrlsrhnitlrnimAllertum 1886 ch vHi) 

Observing, c.g., that thi' mteieept-Pori.sm is .still true if tlie iwo ■ 
fixed points are imints on a eoiiie, and the straiglit lines drawn ■ ' 
through them int<'rs('e1 on (he come instead of on a fixed straight ' : 
line, /.euthen conjec.luro.s that the Pori.sms were a by-product of a i 
fully developed projective geometry ol conics. U is a faet that 
T-emma .-ji (Ihough if makes un mention of a conic) corre.spouds ‘ 
exactly to Apollonius s method of Lk*tcrminiTi5? the foci of a central ^ 
come (Comr.-;, iii. with 42). 

The three porisms stated by Diojiliantus in Ins AriHimelita are ; 


prono.'dtaon.s in the theory of numhera wtuch can all be ramnciatfel 
m the^fom we ca» find nambors satisfyincf such and sucli i.ondi- 
tions ; they are .sulficicntly analogous UtcreJore to the geometncal 
porism as dehnod in Pappus and rYoclits 

is r." standpoinli 

Lukhd (I.e'p/,1C, 1882); and the lollowiug books or tracts may also 
^ mentioned : Aug. Richter, Porismen nach Sim.son boarhrtlrl 
(Elbiug 18-57); M. Cantor, " UuhiT die I’oiisiuen di-s PhikJid und 
deren Ihvinatorf.n, in SihU>m%kh‘s ZeitsLk. j. Math u /V/v 
Mid Ltbtratimzcttung (i8(>i) p. , .s„,.; Th. Eeideiifrost, iiir Porismrn 
drs Puhlid (Progr,amm dex Realschiilc zu Weimar, iM'.p' IT Bncli 
binder, hiichds Pnnsmen und Data {I'n.gramm der kgl Latidc-cclmlc 

x^iortA, i8(i0). I jj ^ 

j POROS, or Poko (“ the Ford "), an i.sland off the east coast of 
the Morea, .separated at its western exlremit)' hy only a narrow 
channel from the mainland at •I roezen, and consisting of a mass 
of limestone rock and of n mass of trachyte I'onnccted by a slight 
sandy isthnnis. The town look.s down on the beautifui harbour 
between the island and the mainland on the .soutli. 

The ancient Calauria, with which PorosLs identified, w-a.s given 
according to Hie myth, iiy Apollo to i'lxseidon in exchange for 
j Delos; and it bcranic in hi.storic times famous for n temple of the 
I sea-god, whu li fornu'd the i eiilre of an amphictyony of .seven 
niaritirae.slate:, - liuimioni', Kpidaiirns, Ae.gina, .Athens, Prasiac 
Naupha, and Orchornenus. Herr Demosthenes took .sanctuary 
with “gracious Po.s-cicinn,’’ and, when thi.s tlircatenod to frdl 
him, .souglit death. 'ITie liiiilding was of Dmii .architecture and 
, lav on a rid.gc oi the hill commanding a fine view of Athens and 
the .Saronic Gulf, near the middle of the limestone part of the 
j island. The .silt' was excavated in 18(74, and trace.'; of a suered 
Hgoru with porticoes and othei huildings, a.s well us the lemiili', 
have been found. In the neighbourhood of Poros-Ciilauna 
are two small i.slund.s, the more westerly of which contains the 
ruins of a sniall temple, and is probably'tlir ancient .Sphaetia or 
Hiera mentioned hy* Pau.sania.s as the .seat of a temjile of Athcn-i 
ApalurLi. J he English, Fri'nch, and Russian (lienipotentiarie-, 
met ut I oros in 1828 to di.scuss the basis of the Greek government 

See riiaiidlcr, 'I ravels ■. Peake, Morca-, I.e Da; P„,.a„ „,,/t 
mogu/ur; Curtins, Prloponmsos-, Poiiillon-Doblaye, Rn hm/ir's- 
iniisian. Geographic von Gnri.hnihind. R.ing-jb.', •' Em An.sl 1 iie 
■jacli Poros in Ik utsrhe Rev: r (i Sfi j); ami b Wide, in Mitinhweim 
tl druisch. Inst. Allien. (1S05), vol .xx ■' 

PORPHTRIO, POMPOKIUS, l.atin grammarian and com¬ 
mentator on Horace, jiossihly a native of Africa, flourished 
during the 2nd centurt' a.d. (according to others, much later). 
His scholia on Horace, which are still extant, niai’nlv consist of 
rhetorical and grtimmatiial explanations. It is not piobablr 
that we possess the original work, which mu.st have suffered 
from alterations and interpnlation.s at the hands of the copi ists 
ol the midlife agt.s, hut on the whole the scholia form a valuable 
aid to the student oi Horace. 


Kd. W Moyer (1871); A. Holdei (1804): see also C. F Drba 
Mr.letemuta pimphvrwnea (1SS.5); F, Sebweikert, Dc I inphyriunis . . ! 
sihohisH. rnlitints (i8f,sl ; }■, Puuh', Quaesfiones criticae de Por- 
phynoms commentarns Uorahams (18.48) 

PORPHYRY (Ho,iifnyiios) (.v.ri. 2,15 .5(5.)), Ciri-ek scholar, 

historian, and Neoplatonisl. was born at Tyre, or Batanaea in 
Syria. He studied grammar and rJicloric under Cas-sius Long¬ 
inus (q.v.). Ilis original name was Malchu.s (king), which was 
changed by his tutor into Porphj-rius (dad in purple), a 
jesting allu.sion lo the <'olour of the imperial robes (cf. porphvro- 
geiiitiis. born in lh(' purjile). In 2f>2 he went to Rome, 
attracted by llic reputation of Plotinus, and for six years 
devoted himself to the study of Neoplatonism. Having injured 
his health by overwork, he went to live in Sicily fur five yeat 
On his return to Rome, he Icetun'd on jihilosojihv and endi'.'i 
youred to render the obscure doctrines of Plotinus (who had dieij 
in the meantime) intclligihle to the ordinaiy underslanding. 
His most distingui.shi'd pupil was lamblichus. * When ndi-anc ed 
in t-ears he married Marcella, a widow with sci-cn children and 
an enthusiastic stiidenl of philosophy. Nolliing more is known 
of his life, and llic date of his death is uncertain. 

Of bis uniuorous work.s on a groat v.iriety ol sijbjfxits tlie following 
are oxtaiit : /.i/e 0/ Plotinus and un expo-.itioii of hi:; teaching in llie 



104 - ' / K>rphyry 

Aid. 

incomplete, probably formed part of a larcw l,!?****’®^**! '•'“oh « 

'xjokg) down ^ pkilosophy 

^•totle is represented by iiJf> His work on 

in the form of (**‘^“ 1 '“^) to and 

the Categories. The first, translated answers) on 

extensively used in the midmlanw^ . Boctius. was 

logic; of the second onlv fraBin«^ Aristotelian 

XpowKci, a chronological work h^n preserved. His 

to A.D. 270; to it Eusehiiio i<i ; ^tom the taking of Troy down 
donian kings The treai.; ^ ^ indebted for his list of the Mace- 
(lecture) by Eusebius Jhe ‘<"spKi is called an ir/xlan, 

l>as pre^rved a ront^d’ee *“ Praeparatio evangcMt a (x. 3) 
amongst the ancients ntif ®**^^‘^* ‘t, treating of plagiarism 

'Ounowi (“ryfiu.*™ 9.^^®’' grumniatical and literary works arc 

aruin in whiSi tli? t'omerkae)-, and Dc antra nymph- 

Cim^in si 1 ® '^®s®‘'iption in the Odyssey (xiii. 102-112)' is 
S t allegory of the universe. The n.i .1 i,roxii> 

on abstinence from animal food, is esiseciallv 
aiualile as having preserved numerous original statements of tlie 
in PJ]. 0®0P^®ts and the substance ol Theophrastus’s Utp\ tlnrtStlas 
(On I tety). It also contains a long fragment from the Crrlans 

“. Euripides. The rigiu MapKtWar is an exhortation to his : , e ■ / r, - 

wife, Marcella to practise virtue and self-restraint and to studv these porphyries (.see PlcTRni.otiv, Plate III.): the presence ol 


^eciraens show effects of crushing and in extreme cases this has 
produced brecciation. Another famous porphyry, hardly les.s 
beautiful, is the verde antique, porfido verde antico, or marmnr 
lacedaemmium viride of Pliny, which was obtained between 
Lebetsova and Marathonisi in Peloponnesus. It has the same 
structure as the red porphyry as it contains large white or green 
feldspars in a fine ground-mass. The green colour arises from the 
abundant formation of chlorite and epidote in the large feldspars 
and throughout the rock. In ancient times it was much used 
as an ornamental stone, these two varieties of porphvry making 
a fine contrast with one another. Green porphyries are not 
so rare as red. A similar rock is obtained at Lambay Island 
near Dublin. They arc still used extensively, especially for 
small onianients. ],arge pieces are difficult to obtain free from 
flaws, and marble is preferred for mural work, not only becatise 
of the greater variety of patterns but also because it is much 
softer and more ciisiK' rut and polished. 

Many igneous rotks possess the structure which eitavaeterizes 


A- ■ -■ -‘ Augii.stine. i „„, - , , , , , ... 

EusebiiiA preserved tragmenis ol the Uipl rtj, {k \aylwi' ,i>,A»(r..y.(o, I cnu.sequenth' been applied to a great I'ariety 



importanl of all his works, only Iragments remain,’ Cou’nter-treatises , felds|)ar (with or without (luart/. or nepheline). Tile porjihyritic 
were wiiUeii by Kusebiiis of ('aesare.!, .tixiUinanus (or ,\pollin.'iris) ol I intru.sive rocks with large cn-stals ol augite olii'inc biotite and 
l.aodiee,a, Methorbus ol Olvmpie-,, and Mac.anus ol Magnesia, but all ' hornblenrle nrr. lor tl... rrAoh o-.ri „ ,i i ’.i i ’ 
these are lo.st. Poqihyry’s Mew ol the book of Tlanid, fhal it was ' u . a n " u '""'I 

llie work of a wi'itei iii the lime of Autiochus Ktipihanes, i.s given ' while the term porjihyiy i.s rarely now applied to any 

by Jerome. There is no jirool ol the assertion of Soerales, the ! *-he effusive rocks or l.ni'as. Furthermore, it has beeoiiie 
eeclesiaslic.d hislori.iii, and .Aiigiislme, that Porjihvrv was once a ■ usual to .subdivide the intrusive porphyries into two classes; 

in one of these the {ihenoeri'sts are mainlv nrtlioclase, in ihe 

. 2 V-> wi j xijiKtiy, . 

editions : 1 tin I'lahiii in K. Volkmann's edition ol the Enneailcs ol ,, 

Plotinus (i MS d; .Sn/p-ihifir, liy It. Momineri (1Q07); T'l/a Pvt/iagoroi', rile porphyrie.s, while the .set'ond grouj) is called “ porphy 

.. "" ■' '.' ’’ ■ rites.’ 'J’lierc me porphyries which corre.spond (hemiealiv and 

niineralogically to granites, .st’enites, ami nepheline-svenites; 
while the porphj'rite.s form a parallel series to the diorifes. 


Christian. 

There is no cnmiilete edition ol the works of Porphvrv, Senarali- Ii ■ i.I '.. ';'a.a ...c 

. I’s edition ol the'/rimrilrffi „i ‘>ther mainly plagioda.se feldspar. Ihe first .scries is known as 

inoi't {1907); ]'ita Pvihaf^orac, ——i- .v.i.. ii... .. i m i 

{)(• atitro u\'ml>hariim, l)p absftHniiiu, Ad MancUmu, bv A. Nauck rites. 

(1885); '■ IsapjRL’ L-1 m Aiistotflih catc^wias coiiimenlanuni,’' by 
A. Buss(‘in i\miuu‘}itaria ni Aristotcletu graiuu (18S7), iv. j, with thV ; 
traiislalioii of Jioetius (cd. wilii jufrod., S. Brandi, fra}.(menfs ' 

ol the ( hyoHitu in C. \V. Muller, I'rng. Ju’if. f^racc. (iK^o), 111. (188, 

^ilwaes/towr.s Inmivyuac, by B. Schrader {1880, 1800); Letter to Anehu 
in \V. Parthey’s edition of lamblKluis J)c mv&tnns (1857); l)e 
philosophia ex oracuhs haunciida, by (. 1 . Wolft fr:i;;nieiits of 

llie Adversu'i ChiAuum^ by A. Georpiades {T.eipzi^^, iKqj), Knglish ' 
trails, ol the Pe ahsfiuentin, J)c antro ^nmpharum and Sententuu-, 
l>v Thomas Tavlor (182-5); the Scutentiae bv * 1 '. Davidson in the ' 

Journal of Spciulativc Phifo^ophw in. frH'Kj): ul the De uhslnienUa \ 
by S. llibberd (1857), anti ol tlu- Ad Muriellam bv A. Zinimern i 

(i8o<0- 

On J'oqdiyrv and hi.s works j»ene!'ally se*e Fabnems, Uifdtolheca • 
uraeca (cd. Harles). \ . 72*5: b.iiiiai»ius, Vila pluloutphorum, article 
m Sunias; laicas ilolstenins. Tie tufa ft arviphs Porphxru (Cam 
bridge, J. F, Sandys, Hi’it. of Classiia! Stholarship (iqoO), i. 

.M.D W. Christ, Gearh. der qnei hist hen J.itlerainr (1898), 021; M. N. • 

Boinllot, Porphvve, son rtVe dans Panic ncoplatoun icnne (1864); ; 

A. I. Klehiier, Porphvrius der S’euplatoniher und C hristenteind 
(PaderlKirn, 180O); on his jdiilosophy, T Whittaker, The Nco 
Platomsls (Cumlindge, and Nkopi.atonism. : 


norites and {,^iii>i)ros. In oarli case the porpliyrin<’ type oceurs 
gfenerullv a.s dikes iuid thin .sheets whieh consolidated honeatli 
the surface but probably at no great depth (liypabyssu] rock.s); 
wliile Kfiinite, pihbro and the other holocn'stulline non-por~ 
phyritic rotks Iielong to the jdiitonic or aht'ssal group which 
cooled ver\' slowly at great deptlis and under enormous pressure. 

The principal subdivisiun.s of the group are the graailc ])orphvne,s, 
the .svenito-jxiqdiyncb and tlie elaeolite-iioTpiivries. In all ul tljern 
porphyritic orthoclasc or alkali felcispai i.s tla Lharaclcrist le. mineral 
The p-anitc-iH)ii)hyrics and cjuarl/'jxiqdiynes (<7.1'.) coasi.st mainly 
ol orthocIiLsc, quartz and terro-niagiicsuin mineral, usually biotile 
but .sometimes hornblen<le, augite or en.statite. 

Granite-jKirphyrjes are cxLcedingly cmuinon in all regions wliere 
acifl intrusive rocks occur. Many granite masses are surrounded 
by dikes of this kind, and in some cases the cliilled margin ol a granite 
Consists of typical porphvrv. 

'I’lie syenite-jxiqihyrie.s.'liki- Hie syciiite.s, .are le,s.s oiiinmon tlian the 
granite porphyries am! granites. They aie characterized by an 

. abundance of ortlioela.se and a scarcily or absence of tpiarlz. The 

petrology, a beautiful red volcanic rock wbich w.a.s much ii.scd i plienocrvits. are orlhocl.ase (and oligiiclase), biotite, hornblende or 

I'y ’ " ' • • ----^ .---- 

Tlie 
but 

Roman.s in the time of the emperor Claudius. Il wins obtained (orlhojiliync type of ground-mass). Some of the rocks formcrlv 
on tlie west coast of the Red .Sea, where it forms u dike 8o or ^ orllioclase-porphyries belong to this group; others are 

y. .. .hrt, . l,m.. ,i„,. ,h, ol it, wo, tS 

lost, but the original locality, marked by many ancient quarries. West Africa. In the.se the large fcldsi>ars hai-e rhomb-shaped sections 
has been re-disco\'ercd at Jebel Dliokan, and the stone is again ’ owing to their peculiar crystalline development. Olivine, augite 
an article of eomnierce. In a dark red ground-mass it contains h'of**® o<c.nr in tlie.se rocks, but there is iio i|uartz or soda-limc 

man3- small white or rose-red plagioelase feldspars, black shining ‘iTJ’ n f fc-ldsp.-irs contain both .soda and iK,ia?h 

. , .1 , 1 11 1 A I. i belong tf) anorlhoclase. Khonilieii-iiorphyne.s occur as (likti.s 

pnsms 01 hoinhlcnde, and .small plates of iron o.xidt*. The red 1 connected willi Ific svenite.s (laurvikites of southern Norwav), and 

....I_/ iU.. T-l-l.. . 1 - r z t . 1 • t • 1 _ 1.1 • X T A .1 , r , • 


PORPHYRY (Gr. 7rop<^»yjto?, IzUl. putpuyeus, purple), -in 



- . - , , • 1 * f 1 'J*'"-'' •n''ui.v* ncpluiiue- ana icucite syi 

nuiiiTAis also o< (Ul in Ihni ^'(•IIls (rossmg the rock. Many | contain jx>rphvritic ncjilichiic which is often weathered to soH, 



PORPOISE 


finely crystalline aRgrogates of white mica 'and other secondary 
products as in the well-known liebenerite-porphyry of Tirol and 
gieseckitc-porphyry of Greenland. The feldspars of these rocks 
are albite, orthociase and anorthoclase, and they often con¬ 
tain soda-augite and amphiboles. Elaeolitc-porphyries occur 
along with ncphclinc-.syenitca in such districts as the Serra de 
Monchique, south Norway, Kola, Montreal. Allied to them are 
the tinguaites (so called from the Serra dc Tingua, Rio dc Janeiro 
Brazil), which arc pale green rocks with abundant alkali fcld.spar 
nepheline, needles of green aegirine, and sometimes biotite and 
cancrinite. As a rule, however, these are not porphyritic. Some 
authors group the tinguaites with the aplites rather than the por¬ 
phyries. Grorudites are quartz-tinguaites free from nephehne 
and sdlvsbergites are tinguaitic rocks in which neither quartz nor 
nepheline occur. The two last varieties have been described from 
the Christiania district in Norway, but tinguaites are known with 
nepheline-syemtes in many parts of the world, c.g. Norway, Brazil 
I’ortugal, Canada, Sweden, tirocnland. ’ 

The following analyses of porphyries of dilterent types will show 
the chemical composilion of a lew selected examples 
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1., Elvan or gianitc porjiliyry (with pmite alter <mdierite) -I’r.ih 
saniK, C'oiimaU. II., Chanopliyii—Annboth, ('.umberUnd. III., 
t.!.'im|ihvie—(.arroik Fell, Cumbeil.-xiul. IV., Rhoniben porpliyr}’ 

Tonslerj;, Norway. V., Jflaeolile liorphyry —Hi-emerville,’ New 
Jersey. \'l., Tioguailis-Kola. Vll., Crorudiii—A.ssynt, Scotland. 

Porfi/iYtiln.-Thc poqihyrites as abme mentioned are 
nitriisiye or hvpahyssnl rocks of prirphyriiie texture, with 
plienoerysls ol plugioelase feldsp.ir ami liortiblende, biotite 
or augite (.sometimes also quaiiz) in a fine ground■ma.ss. The 
imme lias not ahvavs been used in this sense, Init formerly 
significd lather deroiriposed anrlesitie and hasaltie lar-iis of 
tlarlMiiiiferous age and older. Jloth the red porphyry and the 
gieen poqiliNry of the ancients are more properly ila.s.sified in 
this groLij) tlian with the graiiile-porphyrie.s, as their doniiiiant 
fcld.sjrar is plugiiielase and they eontain little or no primary 
(|uarl/.. I’orphyrites omir as dikes wliieh aeeoinpanv masses 
of diorite, and are often railed diorite-porphvrites: lliev differ 
from diorites in few resjieets except their porpln ritie, .striieture. 
T'lie fihenoerysts are plagioclase, often miieh zoned with central 
kernels of bytowmte or laliradorite and margins of oligoelasc 
or eyen orthociase. In a special group there are rorroded blebs 
of porphx rilie (piartz : tliese rocks are called qiiartz-porphyriles, 
and are distinguished Inmi the granite-poqdiyries by the .scarcity 
or abseme ol nrUmelase. The hornlilende of the porphvrites 
is olten green but sometimes brown, resembling that of the 
lampropliNTcs, a group from whieli the porphyrites are .separated 
by their I'onlainmg phenorrysts of feldspar, winch do not occur 
in normal lampioplnres. Atigite, when present, is nearly 
always pale green; it is not so alnmdant as hornblende. Dark- 
brown biotite i.s very' eommoti in large hexagonal plates. 
Muscovite and (ilivine are not represented in tliese rocks. The 
groiind-mas.s i.s usually a crystalline aggregate of granular 
feldspar in which plagioclase dominates, though orthociase is 
rarely ab.sent. The Alpine dike roeks known as ortlerites and 
suldenites are porphyrites containing much green or brown 
hornblende and aiigite; these, liowever, hardly retjuirc a dis¬ 
tinctive de.signatinn. Diorite-porphyriles have almost as wide 
a distribution as granite-porphyries, and occur in all parts of 
the work! where intru.sions of granite and diorite have been 
injected; they are in fact among the commonest hypabyssal 
roeks. 

To gabbros and norites certain types of porphyrite rorrespond 
which have the same mineral and rhemieal composition as the 
parent rocks but with a porphyritic instead of granitic structure. 
Gabbro-porphyrites arc not numerous; or rather most of these 
rocks are described as porphyritic basalts and dolrrites. The 
bcTbaeliites are finely granular dike rocks resembling gabbros 


m ^ respects except in their being less coarsely crystalline. 
Nonte-porphyrites have porphyritic plagioclase (labradorite 
usually) with hypersthene or bronzite, often altered to bastite. 
They accompany norite masses in Nahe (Prussia) and 'J'irol. 
They have vitreous forms which are described as andesitic- 
pitchsfones or hypersthene-nndesites. 
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j J..yuartz-porphynte—I-ipju-nhof, Schwarzwakl. 11 ., Rtirpliyrilc— 
lujtcrel, France. III., Norilc-porphyrilo—Klau.scn, Tirol. ’ 


(J. .S. K.) 

PORPOISE (sometimes spelled Porpus and Porpesse), a name 
derived from the 0 . Fr. porpeis, for porc-pei.t, i.e. pig-fish, Lat. 
pvreus, pig, and piscts, fish ; the mod. I’V. marsotiiti is liorrowed 
from the Ger. meerschwein, although the word is rommonly 
used by sailors to designate ail tin; .smaller cetaceans, e.speeially 
those numerous .species wliirh naturali.sts call “ dolpliins,’’ 
it is properly restricted to the common porpoise of the British 
seas (P/wraena cummunis, or P. phocacjia). 

The porpoise, when full grown, attain.s a Irngtli of 5 ft, nr 
more; tlie dimensions of an adult female specimen from the 



j Fin. I.— The Comm.in Poipnise [Phacaem communis). 

I English riiannel being : length Irom nose to notch between the 
; fluke... of the tail, 62J in.; from the no.se to the front edge 
of the dorsal (in, zy in.; height of dorsal fin, qj in ; 
I length of btise of dorsal fin, S in.; length of pectoral fin, q,} in; 

I breadth of pectoral fin, in.; breadth of tail llukesl 
j ’3 in. The liead is rounded in front, and differs from that 
I of dolphins in not having tlie snout produced into a distinct 
“ beak " septu-ated from tlie forehead by a groove. The under 
I jaw projei'ts about half an inch beyond the n])per. The moiitli 
is wide, hounded by stiff immobile lips, .and eiirves sliglitly 
upwards at the hinder end. The e.ve is small, and the external 
ear repre.sonted b\’ a minute aperl tire, searcel)' larger than would 
be made by a pin, about 2 in, behind the eye. The dorsal 
fin, near the middle of the back, is low and triangular. The 
flippers are of moderate size, and slightly sickle-shaped. The 
uppcr-)>arts arc dark grey nr nearly blark according to the light 
in which they are viewed and the slate of moisture or otlierwi.se 
of the skin; the under-parts pure white. The line of demarca¬ 
tion between these colours is nut distinct, washes or splashes of 
grey encroaching tipnn the white on the sides, tmd varie.s some¬ 
what in different individuals. Usually it passes from the throat 
(the anterior part of which, with the whole of the under jaw, 
is dark) above the origin of the flipper, along the middle of the’ 
flank, and deseends again to the middle line before reaching the 
tail. BoUi sides of the flippers and fluke.s are blark. The an- 
terioredgeof the dorsal fin isfiirnished with a rowof small rounded 
homy spines or, rather, tubercles, of variable number. One of 
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the mnst oliaracteristic anatomir.il distiiirtions Ixslwem the 
porpoise and other members of tfii' IMphinidac is tfie form of the 
teeth (numbering twenty-three to twenty-six on each side of 
eaeli jaw), which liave expanded, fluttene/f, spade-like crowns, 
with mor(! or less marked vertical grooves, giving a tendency to 
a bilobed or often trilobed form (fig. 2). 

'I'he porpoise, wlik h is sociable and gregarious, is usuallv seen 
in small herds and frequents coasts, bays and estuaries rallier 



T'tG. 2.—Teeth of Pornnise. (Twice natural sire.) 

than the open ocean. It is the commonest cetacean in the 
seas round the British Isles, and iiot infrequcnlly ascends the 
Thames, having been seen as high as Richmond: it has also lieen 
olhserved in the .Seine at Neuillv, near Paris, ft freiiuents the 
Scandinavian roasts, entering the Pialtic in the summer; and is 
found as far north a:, Baflin's Bar and as far west as the co.nsts 
of the United States. .Southward its range is more limited 
than that of the dolphin, as, tluuigh common on the .'\llantir 
coasts of J'rance, it is not known to enter the Mediterranean. 

It ieeds on mackerel, pilchards and lierrings and, following 
the shoals, is often caught by fishermen in the nets along witli 
its prey. In former times it tvtis a common article of food in 
Ungland ami h'rancc. hut is now rarely if ever eaten, being 
valuable only for the oil obtained from its blubber. Its .skin is 
sometimes used for leather and hoot-thongs, but the .so-called 
“ porpoise hides " are generally obtained from the beluga. 
The Black Sea porpoise ( relicla) is a distinct spwies. A tliird 
species, from the American coast of the North Pacific, lias laien 
described unrier the name of Phocaena vomerina, and another 
from the mouth of the Rio de la Plata as P. spinipemis. Nearly 
allied i.s Ncophocaena plwcacmii/i-s-^a tnnall species from the Intiian 
Ocean and Japan, with teeth of the same form as those of thepor- 
jioisc, but fewer in number (eighteen to twenty on each side), of 
larger .size, and more distinctly notched or lohed on the free edge. 
It i.s distinguished from the common porpoise externally bv 
its black hue and the ,absence of a dorsal fin. (.See ('etai’K,\.) 

(it. 1..*) 

PORPORA, NICCOLA [or Niran.b] ANTONIO (1^86^1767), 
Italian o])eratic composer and teaclier of singing, was born in 
Naples on the iqlh of August i()8f). lie was (‘(iiicatcd at tlic 
Conservaturio di S.anta Maria di f.oreto. Ilis fir.st opera, 
liasiUo, was produced at Naples; liis second, Itnrmie, at Rome. 
Both were surccs.sful, iuul he. iollowcd tliem uji by innmncrahle 
compositions of like character; but his lame rests rhieny upon 
his unequalled power of teachiiig singing. .At tlie Con.sorvatorio 
di Sant’ Onofrio and the Jkjveri di Uesu Cri.sto he trained 
Imrinclli, t'affarelli, Mingotti, Salimboni, and other celebrated 
vocalists. Still his numerous engagements did not tempt him 
to forsake oonqiosition. In 1725 he visited Vienna, hut tlic 
Pmperor Charles VI. disliked his florid .style, especially his con¬ 
stant u.se of the Itillo, and refused to patronize Iiim. After this 
rebuff he settled iii Venice, teaching regularly in the schools of 
La Pieta and the Incurabih, In 1729 he was invited to London 
as a rival to Handel; but his visit was unfortunate. Little less 
disastrous was his .second visit to Lngland in 1734, when even 
the ).)resence of his piqiil, the great Fariuelli, failed to save the 
dramatic company of Lincoln's Inn Irields theatre, known as the 
“ Opera of the Nubility,” from ruin. The sequence of dates 
and vi.sits in Porpora’s life are variously stated by different 
biographers. The electoral prince of Saxony and king of Poland 
had invited him to Dresden to become the singing master of the 
electoral princess, Maria Antonia, and in 1748 lie is supposed 
to have lieen made Kapellmeister to the prince. Difficult 
relations, however, with Ilasse and his wife resulted in his 
departure, of which the date is not known. From Dresden he 


is said to have gone'to Vienna, where he gave lessons to Joseph 
Haydn {q.v.), and then to have returned in 1759 to Naples. 
Fnim this time Porpora’s career was a series of misfortunes. 
Jlis hast opera, Camilla, failed; and he became so poor that the 
expenses of his funeral were paid hv subscription. Yet at the 
moment of his death in 1767 Farinclli and Caffarelli were living 
in splendour on fortunes for whieh they were largely indehled 
to the excellence of the old maestro’s tearhing. In Georges 
Sand’s Consueh much use is made of a romantic vairsion of the fife 
of young Haydn and his relations with the lieroine, Porpora’s 
jnipil, and v'iith Porpora himself. A good linguist and a man of 
considerable literary culture, Porpora was also celebrated for 
Ilis power of repartee. His operas are, on the whole, tedious and 
(•onventional; hut he produced some good work in the form of 
i intrumental music and chamber-cantatas, A series of six 
Latin ducts on the Passion (accessible in a modern edition 
published by Breitkopf and Ilaertel) is remarkable for dignity 
and beauty. 

PORRIDGE (an altered form of “ pottage,'' l''r. polage, 
soup, that which is cooked in a ])0t), a food made by stirring 
meal, especially oatmeal, in boiling water and rooking it slowlv 
until the whole becomes soft. The dish and its name are 
particularly identified with Scotland; in Ireland it is commonly 
known as “stir-about.” The former application to a broth 
made of vegetables or of meat and vegetables thickened with 
barley or other meal is obsolete, and the earlier “pottage” 
is the usual word cmploycrl. The form “ ])onidge " apparently 
dates from the ibth century. In “ porringer.” a pon-idgc-bowl, 
the 11 is inscrteil as in “ pas.senger,” “ messenger.” 

PORSENA (or Porsicnna), LARS, king of Ulusium in fstruria. 
He is .said to liave undertaken an expedition against Rome 
in order to noitore the banislied Tarquinius .Siipcrbus to the 
throne. He gained possession of the Janiculum, and wa.s 
prevented from entering Rome only by the bra\'cr\ of lloratius 
Gocles ((/.V.). Porseiui then laid siege to the citv, but was so 
struck by the courage of Mucius .Scaevola th.at he made jieace 
on condition that the Romans rc.stored the land they bad taken 
from ’Veii and gave him twenty Imstage.s. He subseqiientlv 
returned both the land and the hostages (Lit)- ii. q 15; Dioii. 
llalir. V. 21 34; Plutareh, Poplicola, pp. 1(1 19). I'lv's .storv is 
prolxihly an attempt to conceal a great disaster and to soothe 
the vanity of the Romans by accounts of legcndarv exploits. 
According to other authorities, the Romans were obliged to 
surrender the city, to acknowledge Porsena’s siiprcniaev by 
.‘.ending him a sceptre, a royal robe, and an ivorv chair, to 
abandon llicir territory north of the Tiber, to give up their 
arms, and in future to use iron for agriciiltnnd purposes only. 
It i.s curious tluit, in .spite of hi.s military success, I’orscii.a made 
no attempt to restore the Tarquinian (hnusty. lienee it i.s 
suggc.sled that the attack on Rome was merely an incident of 
the inarch of the F.truscans, driven southward liv the inia.sion 
of upper Italy by the felts, through l-atiuin on their way to 
Campania. Tliis would account for its transitory effects, and 
the speedy recovery' of the Romans from the blow. With the, 
departure of Ponsena till traces of Etniscaii soi'ereignty dis.appear 
and Rome is soon vigorou.sly engaged in the pro.secution of 
various wars (see Tacitu.s, Iliit. iii. 72; Pliny, Nat. Hist, xxxiv. 
39 [14]; Dion. Ilalic. v-. 35, 36, vii. 5). The tomb at Cliiusi 
descrilied by Pliny {Nat. Hist, xx.xvi. 10) as that of Por.sena 
cannot have been hi.s burial-place (.see Ci.u. 5 niM). 

For a critical examination of tlie story, .see .Sc.liwegler, Rotmiiche 
Gesihu-hte, bk. .xxi. iS; Sir G. Coniewall I.ewi.s, Crcdlbititv of liayiy 
Roman History, ch. xii. 5; W. lime, Hist, of Rome, vol. i.; K. Pais, 
.Stona di Ronia, i. ch, iv. (iSgS). Macaulay’s Lays of Ancient Rome 
givioi a dramatic version of tlic story. 

PORSON, RICHARD (1759-1808), Engli.sh ela.s.sical scholar, 
was born on Christmas Day 1759 at Fast Ruslon, near North 
Walsham, in Norfolk, the eldest son of Huggin Porson, parish 
clerk. His mother was the daughter of a shoemaker named 
Palmer, of the neighbouring villiige of Bacton. He was .sent 
first to the village sehool at Barton, kept by John Woodrow, 
and afterwards to that of Happisburgh kept by Mr .Summers. 
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Here his extraordinary powers of memory and aptitude for 
arithmetic were soon discovered; his skill in penmansliip, which 
attended him through life, was due to the care of Summers, 
who became early impressed with his abilities, and long after¬ 
wards stated tliat during fifty years of sdiolaslic life he hud 
never come across boys so clever as Porson and his two brothers. 
He was well grounded in Latin by Summers, remaining with him 
for three years. His father al.so took pains with his eduaition, 
making him repeat at night the lessons he had learned in the day. 
He would frequently repeat without making a mistake a lesson 
which he had learned one or two years before and had never seen 
in the interval. For books he had only what his father's cottage 
supplied—a book or two of arithmetic, Greenv/ood's KnglamJ, 
Jewell’s Apology, and iui odfl volume of Gliamhers' Cyclopaedia 
picked up from a wrecked ctjaster, and eight or ten volumes of 
the Universal Magazine. 

When Porson was eleven years old the Rev. T. Hewitt, 
the curate of Ea.st Kuston and two neighbouring villages, 
took charge of his education. Mr Hewitt taught him with 
his own boys, taking him through the ordinaiy' Latin 
authors, Caesar, Terence, Ovid and Virgil; before Uiis be had 
made such progress in mathematics a.s to he able to solve ques¬ 
tions out of the Ladies' Diary. Jn addition to lliLs Hewitt 
brought him under the notice of Mr Norris of Witton Park, who 
sent him to Cambridge and had him examined by Prolcssor 
f.ambert, the two tutors of Trinity, Postlethwaite and Collier, 
and the well-known mathematician Atwood, then assistant 
tutor; the result was so favourable a report of lii.s knowledge 
and abilities that Mr Norri.s determined to provide lor hbs educa¬ 
tion so as to fit him for the university. This was in 177,5. H 
was found impossible to get him into Cliurterliousc, and he was 
entered on the foundation of Eton in Augii.st 1774. 

Of his Eton life J’orson had no \ery pleasant recollections, 
hut he was popular among his schoolfellows; and two dramas 
he wrote for performance in the Long Chamber were rcmemliered 
many years later, lies mar\'ellous memory was of course 
noticed; hut at first he .seems to have .somewhat di.sapjiointed 
the expectations of his friend.s, a.s lii.s composition was weak, 
and his ignorance of quantity kept him behind several of his 
inferiors. He went to Eton too late to have any chanee of 
suc<-eeding to a ,s<holarsliip at King's College. In 1777 he 
suffererl a great lo.ss from the death oi his patron Mr Norris; 
hut rontrihutions from Etonians to aid in the funds for his 
maiiitenanre at the universitv were readily .supplied, and he 
found a successor to Norris in Sir George Baker, the physician, at 
that time president of the college of physicians. Chiefly through 
his means Porson was entered at Trinity College, Ctimhridge, a.s 
apen.sioner on the zStli of March 1778, matriculating in April. It 
is .said that what first housed his miial towaruscritiral researches 
was the gift ot a copy of Toiip's Longinus by Dr Davies, the 
head master of Eton, for a good e,sorcise; but it was Bentley 
and Kichard Dawes to whom he looked as his immediate masters. 
11 is critical career was begun systematically while an under¬ 
graduate. He became a scholar of Trinity in 1780, won the 
Cra\Tn university scholarship in 1781, and took his degree of 
B.A. in J782, as third .senior optime, obtaining soon afterwards 
the first chancellor's medal for classical studies. The same 
year he was eleett d Fellow of Trinity, a very unu,sual thing for a 
junior haetielor of arts, as the junior bachelors were rarely 
allowed to he candidates for fellowship.';, a regulation which lasted 
from 1667 when Isaac Newton was elected till 1818 when Connop 
Thirlwall became a fellow, Porson graduated M.A. in 1785. 

Having thus early stc.'tired his independence, he turned his 
thoughts to publication. The first occasion of his appetiring 
in print was in a short notice of Schiitz's Aeschylus in Maly's 
Remew. written in 1783. This review contains .several other 
essaj's by his hand; especially may be mentioned the reviews 
of R. F. Brunch’s Aristophanes (containing an able summary 
ot the poet’s chief excellencies and defects), Weston’s Hermes- 
iattax, and Huntingford’s Apology for Ike Morwstrophics. But 
it was to the tragedians, and especially to Aeschylus, that his 
mind was then cliiefly directed. He began a correspondence 
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with David Ruhnken, the r-eteran scholar of Leiden, requesting 
to be favoured with any fragments of Aeschylus that Rulmken 
had come across in his collection of inedited lexicons and gram¬ 
marians, and sending him, as a proof that he was not unrlcr- 
taking a task for which he was unequal, some specimens of his 
critical powers, and especially of his restorutiem of a very corrupt 
passage in the .Suppliers (673-^77) by the help oi a nearly equally 
corrupt pa.ssagc of Plutarch's Eroliccs. As the .syndics of the 
Cambridge prc.ss were proposing to re-edit Thomas Sianlcy’s 
Aeschylus, the editorship was oftered to Porson; but he declined 
to undertake it on the conditions laid down, namely, ol reprint¬ 
ing Stanley's corrupt text and ineorporating all the s’ariortim 
notes, however worthless. He was especially anxious that the 
Medicean MS. at L'lerence .should be collated for the new edition, 
and offered to undertake the collation at an expense not greater 
than it would have cost if done by a person on the spot; hut the 
.syndics rcfu.sed the offer, the vice-chancellor (Mr Torkington, 
master of Clare Hall) observing that Por.son might collect his 
MSS. at home. 

In J786, a new edition of Hutehinson’.s Anahasis of Xenophon 
being called for, I’or.son wa.s requested by the puhli.sher to siqiply 
a few notc.s, which he <lid in eonjunction with the Rev. W. 
Whiter, editor ol the htymologtcon universale. These’ give the 
first speeimen of tliat neat anrl terse style of Latin notes in which 
he wax aftcrward.s without a rival. They also show- lii.s intimate 
acquaintance with his two favourite autliors, Plato and 
Athenaeus, itnd a familiarity witli Eustatliiu.s'.s eommentaiy 
on Homer. 

In 17S7 the Nolae breves ad Toupii emendationes in .Suidam 
were written, though tliey did not appear till 17170 in the new 
edition of 'I'oup's hook [iiiblished at Oxford. Tliese first made’ 
Porson's name known as a scholar of the first rank, and rarried 
his fame beyond England. The letters he received from 
Chri.slian G. Heym; and G. Hermann pre.scrved in the library of 
Trinity Gplltge, and written heiore his Euripides was published, 
afford proof of this, lii his notes he points out the errors of 
Toiip and others; at the same time he speaks of Toup's hook as 
“opus illud aiireum," and states that liis writing the notes at 
all i.s due to the admiration he had foi it. They contain .some 
brilliant emendations of various authors; hut the necessity of 
has'ing Toup’s own notes with them has prevented their ever 
being reprinted in a .separate form. 

Duting this year, m the (ienlleman's Magazine, he wrote 
the three letters 011 Hawkins’s I.ijc of Johnson which have 
liecn reprinted by Mr Kidd in his Tracts and Criticisms oj J’orsun, 
and in a s olume ol Porson's Correspondence. They are admirable 
spceinieii.s of the dry humour .so (liaracteristic of the writer, and 
prove his intimate aeciiiaintanre with Shakespeare and the other 
I’higlish dramatists and jioets. In the same periodical, m the 
course of 1788 and 178(), appeared the Letters to Archdeacon 
Travis, on the spurious verse j John v, y (roilectcd in 17Q0 into 
a volume), whicli must he considered to liave settled the iiuestion. 
fiibbon's verdict on the honk, that it wtis “ the most acute and 
acrurate pieec 0/ criticism since the days of Bentley,” may be 
eonsldered as .somewhat partial, a.s it was in defence of him that 
Porson had entered the field against 'I'ravis. But in the masterly 
sketrh of Gihlion's work and style in the jireface Por.son does not 
write in a mereh' flattering tone. It is to he wished that on 
such a subject the tone of levity had been modified. But 
Porson says in his preface that he could treat the subject in no 
other manner, if he treated it at all : “ To peruse such a mass of 
falsehood and sophistiy and to write remarks upon it, without 
sometimes giving way to laughter and sometimes to indignation, 
was, to me at lea.st, impossible.’’ Travis has no mercy shown 
him, but he certainly deserved none. One is equally struck with 
the thorough grasp Porson displays of his subject, the amount 
of his miscellaneous learning, and the humour that pervades the 
whole. But it was then the unpopular side : the publisher is 
.said to have lost monc)- by the book; and one of his early friends, 
Mrs Turner of Norwich, cut down a legacy she had left Porson 
to £30 on being told that he had written whin was described to 
her as a hook against Christianity, 
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that followed he continued to contribute 
''^•ting in the Monthly Revim the articles 
Kn'\ , **’**^ Chronicle, Edwards’s Plutarch, and 
Assistance to Greek Alphabet. He gave 

Crifi’cft and '^**“*'^ Beloe in one or two articles in the British 
the Critical wrote also in the Analytical Review iind 

/T fellowship was no longer tenable by a layman; 

AHUj lather than undertake duties for which he felt himself 
unfit, and which in^'olved subscription to the Articles (though 
he had no difficult^’ us to signing a statement as to his conformity 
with the liturg\’ of the Church of Englanel when elected tircek 
professor), hi' determined not to take holy orders, which 
would ha\’e enabled him to remain a fellow, and thus deprived 
himself of his only means of subsistence, lie might have been 
retained in the societv by being ap|)oinfed to a lay fellowshij), 
one of the two permanent lay fellowships which the statutes 
then permitted falling vacant just in time. It is .said that this 
had been promised him, and it was certainly the custom in the 
college always to appoint the senior aniotig the existing hiymen, 
who otherwise would vacate his fellowship. But the muster 
(T)r I’ostlethwaite), who had the nomination, used his privilege 
to nominate a younger man (John Heys), a nephew of his own, 
and thus Porson was turned adrift without any means of support. 
A sub.scription was, however, got up among his friends to provide 
an annuitv to keep him from actual want; Crtu'hcrode, Cleaver 
Banks, Burney and Parr took the lead, and enough was collected 
to I'.roduce about (too a ycitr. He accepted it onlv on the 
condition that he should receive the interest during his lifetime, 
and that the principal, phiced in the hands of trustees, sliould 
be returned to the donors at Ids death. V\'hen this occurred they 
or thi'ir survivors refused to recei^'e the money, and it was with 
part of this sum that, in nSid, the Porson prize w.as lounded to 
perpetuate his name at ('ambridge. The remainder wmi devoted 
to the toundation of the Porson seliolar.hip in the s.ime univer- 
sil\. 'I’liis scholarship w.-is lirst .awarded in i<S5v 

After the lo.ss ol his fellowship he continued chiefly to re.side 
in London, having chambers in Essex Court, 'IVmple—occasion¬ 
ally ^■isIting his Inends, sui'h its Dr Gooikdl at Eton and Dr 
Samuel Parr at Hatton. It w.as at Dr (ioodall’s house that 
the Letters to Triwi'i were written, and at one period of his life he 
spent a great deal of time at Hatton. While there he would 
generally .spend his mornings in the library,'and for the mo.st 
part in silence; but in the evenings, esfieciallv if Parr were 
away, he would rolled the young men of the house about liim, 
and pour forth from meniory torrents of every kind of literature. 
'I’he charms of his .society are described <as being then irresistible. 

In J702 the Greek profe.ssorship at Ciinihridge became vacant 
bv the resignation of Air Cooke. To this I’orson was elected 
without opposition, and he rontinued to hold it till his death. 
The duties then consisted in taking a part in the examinations 
for the university scliolarsliips and cla.ssicid medals. It was 
.siiid he wished to gi^’e let tores; hut lecturing was not in fashion 
in tliose days, and he did far more to advance the knowledge 
and study of the Greek language hv his piihlieations than he 
could have done by any amount of lecturing. It mu.st lx--re- 
mcmliered that the eniolumeni.s of the profe.ssorship were only 
£40 a year. The authors on which his time was chiefly spent 
wore the tragedians, Ari.stnpluines, Athenaciis.and the lexicons 
of .Suidas, Hesychius and Photius. This lust he twice tran¬ 
scribed (the first transcript having lieen destroyed b>' a fire at 
Perry's house, which deprived the world of much valuiihlc matter 
that he had written on the margins of his hooks) from the original 
among the Gale M.SS. in the library of Trinity College. Of the 
brilliancy and accuracy of his emendations on Aristophanes, 
the fragments of the other comic poets, and the lexicographers 
he had a pleasing proof on one occasion when he found how often 
in Aristophanes he had been anticipated by Bentley, and on 
another when Schow’s collation of the unique M.S. of Hesychius 
appeared and proved him right in “ an incredible number ” of 
instanees. 

In 1795 there appeared from JAailis's pre.ss at Gla.sgow an 


edition of Aeschylus m folio) printed with the same types as the 
Glasgow Homer, without a word of preface or anything to give 
a clue to the editor. Many new readings were inserted in the 
text with an asterisk affixed, while an obelus was used to mark 
many others as corrupt. It was at once recognized as Porson's 
work; he had superintended the printing of a small edition in 
two vols. 8vo, but this was kept back by the printer and not 
issued till 1806, still without the editor's name. Ihcre are 
corrections of many more passages in this edition than in the 
folio; and, thougli the text cannot he considered as what would 
have gone forth if with his name and sanction, yet more is done 
for the text of Aeschylus than hatl been accomplished by any 
preceding editor. It has formed the substratum for all subse¬ 
quent editions. It was printed from a copy of Pauw’s edition 
corrected, which is preserved in the library of Trinity College. 

Soon after this, in 1797, .appeared the first instalment of what 
was intended to be a complete edition of Euripides—an edition 
of the flecuhd. 

In the |>refiicc he pointed out the correct method of writing 
several words pre^’iously ineorreelly written, and ga\'e some 
specimens of his powers on the subject of Greek metres. The 
notes are very short, almo.st entirely critical; hut .so great a 
range of learning, conililned with stieh felicity ot emendation 
whenever it corrupt passage was encountered, is disjilayed that 
there was never any doubt as to the quarter whence the new 
edition had proceeded, lie itvoided the ofliee 01 interpreter in 
his note.s, which may well be wondered at on recollecting how 
admirably he did translate when lie condescended to that branrli 
of an editor’s duties. 

His work, howeier, did not ese.ape atlaek; Gilbert Wakefield 
had iilreadv pulilishcd a 'I'rni^oetliiirum delectus-, and. eonceii'ing 
hini.self to be sligbled, as there was no mention of his labours in 
the new Hecuba, he wrote a “ diatribe extemporalis " against it, 
a tract which for had taste, bad Hat in iind bad criticism it would 
not be easv to match. Gottfried HermiUin of Leipzig, then ;; 
verv voung man, who had idso written a work on Greek metres, 
which Dr Elm.sley has styled “a book of wliieli too mueh ill 
cannot e.asilv he said,” issued an edition of the Ilccuha, In whieh 
Porson’s theories were oiienly attacked. Porson at first took 
no notice of either, hut went on (|uielly with his Euripides, 
pulilishing the Orestes in 1798. the Phoetnssae in 1799 and the 
Medea in 1801, the la.st printed at the ('ambridge press, and with 
the editor’s name on the title-page. But there are many allu¬ 
sions to his antagonists in the notes on such points as the final 
I', the U.SC of areents, &e.; and on i'. 675 of the Medea he liolds up 
Hermann by name to scorn in caiistie and taunting language 
And it is more th.an probable that to Hermann’.s attack we owe 
tlie most perfect of his works, the supplement to the preface to 
the Hectlba, prefixed to the .second edition published at 
Gamfiridge in 1802. The metrical laws promulgated are laid 
down I learly, illustratcrl with an ample number ot examples, and 
those that militate against them brought together and corrected, 
so that what had been beyond the reach of the ablest .scholars of 
jireeeding times is made clear to llie tyro. The laws oi the 
iambic metre are fuliv explained, and the thcorv of the pau.se 
.stated and proved, which had been only alluded to in the first 
edition. A third edition of the Hecuba appeared in 1808. and 
he left corrected copies of the other plays, of whieh new editions 
appeared .soon after his death; hut these four plays were all that 
was areoinplished of the projected edition of the poet, Porson 
lived six years after the second edition of the He<uha wa.s 
published, hut his natural indnlenee and procrastination led 
him to put off the work. He found time, however, to execute 
his collation of the Harleian M.S. of llic Odyssey, published in 
the Grenville Homer in 1801, and to present to the .Society of 
Antiquaries his wonderful conjecturid re.storation of the Ro.sctta 
Slone. 

In 1806, when the Ixmdnn Institution was founded (then 
in the Old Jewry, since removed to Finsbury (ircus), he was 
appointed principal librarian with a salary of £200 a year and 
a suite of rooms; and thus his latter years were made easy us 
far as money was concerned. 
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Among his most intimate friends was Perry, the editor of 
the Morning Chronicle \ and this friendship was cemented by 
his marriage with Perry’s sister, Mrs Lunan, in November 1796. 
The marriage was a happy one for the short time it lasted, as 
Porson became more attentive to times and seasons, and would 
have been weaned from his habits of drinking; but she sank in 
a decline a few months after her marriage (April 12. i797)» and 
he returned to his cliambers in the Temple and his old habits. 
Perrv^'s friendship was of great value to him in many ways; but 
it induced him to spend too much of his time in writing for the 
Morning Chronicle; indeed he was even accused of “ giving up 
10 ]*crry what was meant for mankind,” and the existence of 
some of the papers ho wrote there can be only deplored. 

For some months I^efore his death he had appeared to be 
failing : his memory was not what it had been, and he had some 
symptoms of intermittent fever; but on the 19th of September 
1808 he was .seized in the street with a fit of apoplexy, and after 
partially reeovering sank on the 25th of that m<»ntii at the age 
of forty-nine. He wa.s buried in Trinity College, dose to llie 
statue of Newton, at the opposite end of tlie chapel to where 
rest the remains of Pentley. 

In learning Tor^on was superior to Valekenaor, in arniracy to 
I^entU’v. ll must be rememlnTed lhal in his day the Mieiice of 
com^iarative j»lnIology bad scarcely any existence; even tlie com¬ 
parative V alue of MSS. was scarcely consulered m editing an ancient ' 
author. Witli many edilois MSS. w<Te trcaled as of much the .same 
valiH-, wliellior they were really Irom the liaml of a trii.slworthy 1 
scribe, or w'hat Bentley calls " scrub manu.scniifs " or " .scoundrel 
copies.” Tiuis, if we are to lind lault witli Porson's way' oJ editing, 
it IS lhal be does not make siifhcient <bifcTenc<- betwe<*n the MSS. , 
he ns(‘S, 01 j)oint oul the relaliv<* value of the early copies whether ! 
in MS. or ]>rmt. Thus be collates minutely Tascaris’s etlitioii ol the j 
Midra, m<-ntionmf' even misprints in tlie text, rather troin its lanfy^ i 
and cosfiiness than irom its intrinsic' value. And his wonderful ! 
f|uickness al einendaluui Iuls sometinn-s led him iiiLo enor, which 1 
gicalcT in\er.tig<ition 111(0 kiSS. would have avoidetl; thus, m hi.s ] 
note on bur. P/ionu. i ^73 an error, jierliaps a inispiint {icf for /if), 
111 (he first edition ol tlie schobasl on Sophoiles has led him into 
an emondatjoii ol v. 339 ol (lie Trathminf whicli clearly will not 
staml. But his nmst brilJi.nit emendations, such as some of those 
on Athenaeiis. on the Suf'j'hii s of Aeschylus, or, to lake oik* single 
instance, that on Knr. llci^v. 751 (ouR’ “EAevov lor tivhiv .*»ee 
Mailin’'s ji. 29<)). an- such as convince the reader of their 

absolute ceilamtv; and this pow-er was jiossessecl by i*orson to a 
degre<' no one else* lias i-ver atlained. Mo tloulit lus mathematical 
traimnp had .sonielhing to d<) with this; frecjuently the process may 
be seen by which the (ruth has been reache<I. 

A firw vvunls are calleil lor on hi.s general rbararter. No one ev«*r 
more lov ed truth lor its own .sake; few have siunliced more rather 
than violate llieir consciences, and this at a time wlien a Jugh 
standard in this respect was, not common. In spite ol his fadings, 
few liave had warmer friends; no one more willingly rommunicalei) 
his knowledge and gave help to others; scaicely a book ai>]jearcd 
in Ins time or for some years after Jus tlealh on liie .sul>jects to 
winch he devototl Ins life without acknowledging assi.slance from 
him. And. if it be remembered that his life was a continued struggle 
against poverty and .slight and ill-health, rather than comjdain tliat 
he did little, we shouhl womler how he accomplished so much. 

His library was divided into two parts, one of which was sold by 
auction; the other, containing the transcript of the Gale Plioliiis, 
lus books with MS. notes. an<l some letters from loreign scholars, 
was bought l)y Trinity College for jooo guineas. His notebooks 
were tound to contain, in the words of Bishop Blomfiekl, “ a rich 
treasure of criticism in eveiy branch of classical literature—every¬ 
thing carefully and correctly written and .sometimes rewritten— 
uitc fit to meet tin pnliltc <‘ye, witiiout any diminution or addition.” 
heyhavebeen carefully rr‘arrang<-ii,and illu.strate among other things 
his extraordinary pcnmanslup and power ol nunule and accurate 
writing. Much remains unpublished. J. H. Monk, his successor a.s 
Greek professor, and G. J. Blomfield (botii allcTW'ards bishop.s) 
cdite<l the Advcr.iai'ia, consisting of the notes on Atheuacus and the 
(ircek poets, and his prelection on Kurtpidcs; P. P. Dobree, after¬ 
wards Greek profe.ssor, the note.s on Aristophanes and the lexicon 
of Photms. JJesKles these, from other sources, Professor T. Guesford 
edited his notes on Fau.sanias and Suidas, and Mr Kidd collc»cted 
his scattered reviews. And, when Bishuj) Burgc.ss attackcKl his 
literary character on the score of his Letters to Travis, Professor 
Turton (afterwards Bishop of Kly) came forward with a vindication. 

The chief sources for Person's lile will be found in the memoirs in 
the Gentleman's Moftazine for Sepl<*mber and October iSoH. and 
other perifxlieals of the time (mostly reprintcxl in Barker's Porson- 
lana, London, 1B52): Dr Young's memoir in former editions of 
the Iincv lint (reprinted ibid, and in his works); Wcslon’.s 
(utterly worthless) Short Account of the late Mr Ihchard Porson 


(London, t8o8; reissued with a new preface and title-page in 1814); 
Dr Clarke's narrative of his last illne.ss and death (London, 1808; 
reprinted in the Classical Journal) ; Kidd's ” Imperfect Outline of the 
Life of R.P./' prefixed to his collection of the Tracts and Criticisms; 
Beloe's Sexagenarian (not trustworthy), vol. i. (London, 1817); 
Barker’s Parnana, vol. ii. (London, 1829); Maltby’.s ” Porsoniana,” 
published by Dyce in the volume of PecoUectwns of the Tahle-Talk 
' of Samuel llogers (London, 1856): a life in the Cambridge Essays 
for 1857 by H. K. Luard; and a lengthy life by J. S. Watson (London, 
18O1). See also it. C. Jebb in Diet. Nat. liiog., and J. E. Sandys, 
History of Classical Scholarship, n. 424-430 (with copy of portrait 
by lloppncr; 1908). 

The dates of Person’s published works are as follows; Notac 
in Xenophontis anahasin (1786); Appendix to Toup {1790); Letters 
to Travis (1790); Ae.'^ihylus (1705, iHlXj); Euripiaes {1797-1802); 
collation of the Harleian MS. of the Odyssey (iHoj); Adversaria 
(Monk and Blomfield, 1812); Tracts and Criticisms (Kidd, 18x5); 
Artstophamca (Dobreo, 1820): Notae i» Pansamam (Gai.sford, 
I 1820); Phalli lexicon (Dobree, 1822); Notae tn ,S'tiiV/rt»i (Gais(ord, 
j 1834); Correspondence (Luard. edited for the Cambridge Anlupiaruin 
Society, 1867). Dr Turton's vindication appeared m 1827. 

(H. R. L.; J.H. S.-) 

I PORT. (1) (From the ].at, pnrius, harbour), a place to which 
ships may resort for the unloading or taking in of cargo, or for 
shelter, a harbour, also a town po.ssessing such a harbour, a 
“ seaport," or “ seaport town," especially one where eustnin- 
I house officers are stationed. As the name of a dark retl Portu¬ 
guese wine, the word is a shortened form of ( Jporto, i.c. the port, 
the chief centre of the wine-shipping trade of Portugal (see 
Wink). (2) (Through the hr. portc, from ].at, porta, gate), 
an entrance or opening, not often used in the .sense of gale, 
exec))! in .such compounds as “.sallyport," cf. “portcullis,” 
and in the derivative “ porter," a keeper of a door or gate, 
(•.speciullv of a public building, hotel, college, &c. 'I'he most 
general use of the word is for an opening lor the admission ol 
light and air in a ship’s side, and formerly in ship.s of war for 
an embrasure for cannon, a “ port-hole." For the .application 
of the word to the left side of a .ship, taking the place of the 
earlier “ larboard," and its disputed origin, sec .S'iarboakd sni> 
hAKBOARn, (3) (Through the Fr. porter, from i,at. portare, 
to carry, bear), pro]arly outward beariitg or deportment, 
whenre "portly,” originally ol dignified or majestic bearing, 
now cliiefly used in the scn.se of .stout or corpulent. The verb 
“ to port " is only used as a milittirv' term, “ to port arms," 
t.r. to hold the rifle across and close to the bodv', the barrel 
being placed opposite to the left shoulder. Derivatives are 
‘‘ port-fire ’’ (Fr. portc-jeu), a fuse for firing rockets, &c., 
and formerly for the discharge of artilicrv, and " porter,” i.e. 
one who carries a burden, particularly a servant ol a railway 
company, hotel, &c., who earrie.s pa.s.senger.s’ luggage to and 
I from a .station, &c. The term “ porter " has been applied, 
since the 18th centiirv, to a particular form of beer, dark brown 
or almost black in colour (.see Hi-.kk and I’ri-W'Jnc;). The finer 
kinds of this beer are generally now known as " stout." The 
name is almost certainly due to the fact that it wa.s from the 
first a favourite drink among the London “ porters,” the street 
carriers of goods, luggage, etc., and in early u.scs the drink is 
called porter’s ale, porter's beer, or porter-hecr. 

PORT ADELAIDE, a port ol Adelidde county, South Australia, 
•jl m. by rail N.W, of Adelaide. I’op. of the town and stthurKs 
(lyoi), 2 o,o 8 (). ft is .situated on an e.stu.try cj m, from St Vincent 
Gulf and is the principal .shipping ))ort of .South Australia. Its 
wharves, eejuipped with steam and travelling cranes, and trtim- 
ways, arc 2A m. in extent; it Inis docks and a number of patent 
slips capable of taking up vessels of 300 to 1500 tons. There 
are also piers at Semaphore and Larg’.s Bay, on the otlvr side of 
],efevre’s Peninsula some 2 m. distant, which are connected 
with I’ort Adelaide by rail. The indu.stries comprise silver and 
copper smelting, brewing, sawmilhng, ropemaking, flourmilling, 
sugar-refining and yacht-building. The harbour i,s protected 
by two forts known as the Fort Glanville batteries. The suburbs, 
which arc connected with the town by tramways, are Alherton, 
Queenstown, Vatala, Rosewater and Kingston-on-the-Hill, 

PORTADOWN, a market town of county Armagh, Ireland, 
on the river Bann and the Great Northern' railway, 25 m. 
W.S.W. of Belfast. Pop. (lyoi), 10,092. It is a junction of 
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lines from Dublin, Clones and Omagh. The Bann, which is 
connected with the Newry Canal and fulls into Lough Neagh 
5 m. north of the town, is navigable for vessels of 90 tons burden. 
It is cros.scd at Portadown by a stone bridge of seven arches, 
originally built in 1764, but since, then re-erected. The manu¬ 
facture of linen and lotton is < arried on, and there is a con¬ 
siderable trade in pork, grain and farm produce. In the reign 
of Charles I. the manor was hcstowcidon John Obyns, who erected 
a mansion and a few houses, which were the beginning of the 
town. A gram-market was cstabli.shed in 1780. The town is 
governed by an urliatt district council. 

PORTmELS, jean FRANQOIS (1818-1895), Belgian painter, 
was bom at Vilvorde (Brabant), in Belgium, on the 30th of 
April 1818. Ills father, a rich brewer, sent him to study in the 
Brussels Academy, and the director, I'ranvois Navez, ere long 
received him os a pujiil in his own studio. About 1841 Portaels 
went to Paris, where he was kind!)' receic-ed by Paul Dclarochc. 
Having returned to Belgium, he carried off tin- (Iruiid I'rix de 
Rome in 1842. He then tmvelled through Itilv, Clreec.', 
Morocco, Algeria, Egc^pt, the Lebanon, Judaea, Spam, Hungary 
.and Norway. On his return to Belgium in 1847 Portaels 
succeeded H. Vanderhaert as director of the .academy at Ghent. 
In 1849 he married the daughter of his first master, Navez, 
and in 1850 settled at Bru.s.sols; but as be failed in obtaining the 
post of director ot the academy there, and wisheif, nevertheless, 
to carry on the educational work begun hy hi.s l.ather-in-law, 
lie opened a private studio-school, which became of great 
importance in the development of Belgian .art. He again 
made several joiirnevs, spending some time in Morocco; he, came 
btiek to Brussels in 1874, and in 1878 obtained the direelor.ship 
of the academy wliich hiid so long been the object of bis ambition. 
Portaels executed a va.st numlier of works. Decorative paint¬ 
ings in the eliiireh ol St Jae(|ue.s-.snr-(,'audcnberg; biblical 
scenes, such as “The Daughter of Sion Reviled ”(in the Bru.ssels 
Gallery), “The Death of Judas," “The Magi travelling to 
Bethlehem,” “ Judith’s Pnayer,” and “ Tlie Drought in Judaea 
genre pictures, aiiioiig which are “ A Bo,x in the Theatre at 
Budapest ” (Brussels Gallery), portraits ol officials and of t!io 
fashionable world, Oriental scenes and, above all, pictures of 
faiic)' female iigure.s and of exotic life. “ His works arc in general 
lull of a ladle grace, of which he is perhaps too lavish," wrote 
Theophile Gautier. Yet his pleasing and abundant productions 
as a painter do not constitute Portaels's crowning merit. The 
high place his name will fill in the history of rontempor.ary 
Belgian tert is due to his influeneo as a learned and clear-sighted 
in.stntctor, who formed, among many others, the painters E. 
Wauters and E. Agneesens, the sculptor ('ll. van der Stappen, 
and the architect Licot. He died at Brussels on the 8th of 
Eebruary J895. 

See ]C. de Taeye, Peintres belies conlemporains; J. tin Jartlin, 
1 ,‘Art Jlttmand. (I'', ti.*) 

PORTAGE, a city and the county-seat of Columbia eminty, 
Wisconsin, U.S.A., on the \V'i,se<insin River, about 85 in. N.W. of 
Milwaukee. Pop. (1890), 5143; (1900), 5^59, of whom 1184 
were foreign-born; (1905, slate, census), 5524. It is served by 
the Chicago, Milwaukee & .St Paul, tmd the Minneapolis, St Paul 
k Saiilt Ste Marie ntilways. The city is .situated at the west 
end of the government sliip canal conneeting the Fox and 
Wisconsin rivers, and river steamboats ply during the open 
sea.son between Portage and Green Btiy and intermediate points 
in the Fox River Valley, Portage being llie head of navigation 
on the Fox. Portage is in the midst of a fertile farming region, 
and has a trade in farm and dairy products and tobacco. It.s 
manufactures include brick, tile, lumber, flour, pickles, knit 
good.s, steel tank.s and marine engines and launcltes, and there 
are several tobacco warehouses and grain elevators. As the 
Fox and Wisconsin rivers are here only 2 m. apart, these rivers 
were the early means of communication between Lake Michigan 
and the Mississippi River. 'Ihe first Europeans known to have 
visited the site of the city were Radisson and GroseilKers, who 
crossed the portage in 1655. 'I'he portage wa.s used by Mar¬ 
quette and Joliet on their way to tlie Mississipjn in 1673, and u 
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red granite monument commemorates their passage. About 
1712 the Fox Indians disputed the passage of the portage, 
precipitating hostilities which continued intermittently until 
1743. The first settler was Lawrence Barth, who engaged in 
the cerrying trade here in 1793. Jacques Vieau established 
a trading post here in 1797, and by 1820 it was a thriving d6pot 
of the fur trade. During the Red Bird uprising (1827) a tem¬ 
porary military post was established by Major William Whistler 
of the U.S. army. Fort Winnebago was begun in the following 
year, was remodelled and completed by Lieut. Jefferson Davis 
in 1832, and was subsequently abandoned. It was from 
there m the same year that the final and succc.ssful cam¬ 
paign against Black Hawk was begun. After .several failures 
the Fox-Wi.sconsin canal was completed in 1856, and in June 
of th.at year the “ Aquiki,’’ a siem-wheelcr, pas.sfd through 
the canal on its way from Pittsburg to Green Bay. The 
shifting channel of the Wisconsin has retarded navigation, 
and the canal has never been a.s important eommereiidly as 
was expected. 

PORTAGE LA PRAIRIE, a purl of entn^ and the chief town 
of Portage la Prairie eoiinti', Manitoba, Canada, situated 50 m, 
W. of Winnipeg, on the Canadian Pacific and Canadian Northern 
railways, at an altitude of 854 ft. above the sea. Pop. (1901), 
3901. It is in the miri.st of a fine agrii ultunal district, into which 
several branch iailwa>'s ex I end, and carries cn a large export 
trade in grain and other farm jirodiicc. 

PORTALEGRE, an episcopal city, capital of the cliitiict of 
Portalegrc, Portugal; 8 ni. N. of Portakgre station, on the 
I.isboii liadajoz-Madrid railway. Pup. (1900), ii,,820. Portal- 
egre is tin: Roman Amaca or Avunaia, and luinierous Roman and 
prehistoric remains lun-e been discovered in the neighbourhood. 
'I'he principal buildings are the cathedral, the ruined Mnurish 
citadel and two more nuidcrn forts. The acliniiiistrath'C' 
district of Portalcgre, in which the rearing of .swine, the pro¬ 
duction of grain, wine and oil, and the mamifaeture of woollen 
iuid cotton goods and corks are the principal industries, eomeidos 
with the nc'Cthern part of the ancient province; ot Alcmtc-jo 
(</.!>.). Pop. (1900), 124443; 240.S iq- m. 

j PORTALIS, JEAN tTIENNE MARIE (1746-1807), Krencii 
I jnrist, came of .a bourgeois family, and was born .at Baiisset in 
Provence on the ist of April 1746. Ife was educated b) the 
OratoriiUis at thc-ir selmols in Toulon and Marseille's, and then 
went to the nnive:'sity of Aix; while a .student there he published 
his first two w'orks, Ohewations sur Emile in 1763 and Da 
Prejugh in 1 7O4. In J 765 he became an avocat at tlie iiarlcment 
of Aix, and soon obtained so great a reputation that he was in 
slructed by the due cle Choiseul in 1770 to draw up tlie decree- 
authorizing the marriage of Protestants. From 1778 to 1781 
he was one of Ihe four assessors or administrators of Provence. 
In November 1793, after the republic had been proclaimed, he 
came to Paris and was thrown into prison, being the brotlier- 
in-law of Joseph Jerome Sinidon, the leader of the F'ederalists 
in Provence. He was soon removed through the influence of 
B. de V. Piarire to a mnnon tic sanie, where lie remained till the 
fall of Robespierre. On being released he practised as a lawyer 
in Paris; and in 1795 he was fleeted by the capital to the Con- 
soil das Aneiens, becoming a leader of the moderate party 
opposed to the directory. As u leader of the moderates he was 
proscribed at the coup d'etat of F'ructidor, but, unlike General 
Charlt*s Picliegru and the roarciuis de Barb6-Marboi.s, he managed 
to escape to Switzerland, and did not retnni till Bonaparte 
became First Consul. Bonaparte made him a conseiller d’etat 
in 1800, and then charged him, with F D. 'IVonchet, Bigot de 
Preameneu, and Jacques de Muleville, to draw up tlie Code 
Civil. Of this commission he was the most indnstrious member, 
and many of the most important titles; notably those on mar¬ 
riage and heirship, are his work. In 1801 he was placed in 
charge of the department of cuUes or public worship, and in 
that capacity had the cliirf share in drawing up the provisions 
of the (incordat. In 1803 he became u member of the Institute, 
in 1804 minister of public worship, and in 1805 a knight grand 
cross of the Legion of Honour, fie soon after became totally 
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blind; and after an operation he died M Paris on tlie 25th of 
Au);;ust 1807. 

The work of Portalis appears in the Code Napoleon, but see 
also Frederick Portidis’s Docutnents, ropporls, et travaux inedits 
sur le Code Civil (1844) and S-ur le Contnrdai (1845): for his life, 
see the biography in the edition of his Qiiwrrs by F. Portalis 
(i82tf and Kon6 ]4ivol6e, Portalis, sa vie et ses a'tmes (Paris, 

l86<;y 

Bis son, Joseph Marie Portai.is (1778-1858), entered the 
diplomatic service, and obtaining the favour of Louis XVIll. 
filled many important offices. Be was under-secretary of state 
for the minii.try of justice, first president of the court of [cassa¬ 
tion, minister for foreign affairs, itnd in 1851 a memlxT of the 
senate. 

PORTABLINGTON, a market town situated partly in King’s 
county but chiefly in Queen’s county, Ireland, on both banks of 
the riv'cr Barrow, here the county boundary. Pop. (ipoi), 1945. 
The railway staliun. a mile south of the town, is an important 
junction, 42 m. west by south from Dublin, of the Great Southern 
& Western system, where the branch line to Athlone leaves 
the main line. Monthly lairs are held, and there is considerable 
local trade. After the revocation of tlie edict of Nantes a 
colony of French refugee.*, was established hero in the reign of 
William Ill., and tlic beautiful cbureli of St I’aul (rebuilt in 
1857) was devoted to their use, services being conducted in the 
French language, for whicji rea.son the church is still spoken of as 
the “Frenrh Church.'’ 'i'he former name of the town was 
Cooltetoodera, but on the property passing into the hands of 
[,ord Arlington in the reign of ( harlcs 11 . the name was changed. 
Kmo Park. 5 m. south of the town, is the fine derae.sne of the carls 
ol Porturungton. a title granted to tiie family of Dawson iii 1785. 
An obelisk on .Spire Hill near the town is one of the many famine 
relief works in Ireland. On the river, clo.se to the town, there 
are pieture.siiue remains of Lea Castle, originally bitilt c. 1260. 
Porlarlingloii was incorporated in 1667, and was a parliamentary 
borough both before llie I iiion and alter, its representation in 
the imperial parliamenr (bv one member) being merged in 
that of the countv hy the Kcdii.lributiuii Act o[ 1885. 

PORT ARTHUR (formerly Prince Arthur's Binding), a 
town and harbour in Thunder Buy District, Ontario, Canada, 
on Lake .Sigierior, and tlui Canadian Pai Ific, Grand Trunk 
Pacifii, and Canadian Northern railways, and tlie lake terminus 
of the two latter. Pop. (1901), 3214. The lake terminus of 
the Canadian Pacific, originally here, has been moved to Fort 
William, 4 m. dislant. l.nmbcr and minerals are sbiiiped from 
the siMTounJiiig district, and vast rjuantities of grain from the 
farllit-r west. 

PORT ARTHUR (Chinese, T.u-shun-h'on), a fnrtre.s.s situated 
at the extreme south of the peninsula of i.iao-tuug in the Chine.se 
principality of Manchuria. It was formerlj’ a Chinese naval 
arsenal and fortres.s, but was captured by the Japanese in 1894, 
wlio de.stroyed most of the delen,sive works. In 1898 it was 
leicsed to Russia with the neighbouring port of Talienwan, and 
was gradually converted into a Russian stronghold. In 1905 
tho lease was transferred to Japan. The port or harbour is 
a natural one, entirely kndlockcrl except to the south. The 
ba.siu in.side is of limited e.xteut. Barren and rocky hills rise 
from the water’s edge all round. A railway 270 m. long connects 
the port with Mukden and the truns-.Siberian line; there is also 
railway connexion with Pekin. The harbour is ice-free all 
the year round, a feature in which it contrasts favourably with 
Vladivostok. 

Tlie Liao-lung penimsula, separated from Korea by the Bay 
of Kon-a. and from the Chinese mainland hy the Culf of Liao-tuu);, 
nins in a .south-westerly direction from the mainland of Moncfiuria, 
and is continned by a group of small islands which reach another 
penin.sula projecting from the mainland of China in a north-easterly 
direction, and having at its north-eastern extremity the jxirt of 
Wei-hai-wei. Tlie Liao-tnng peninsula is indented by siweral bays, 
two of which nearly meet, making an istlimus less than 2 m. wide, 
beyond W'htch the peninsula slightly widens again, this part of it 
having the name of Kan-tun (regent’s sword). Two wide bays 
open on the eastern shore of the latter ; Lu-shun-k'ou (Port Arthur) 
.and Talienwan. Both were leased to Russia. Lu-shun-k'ou Bay 


is nearly 4 m. long and i J- m. wide, tlin entrance being only 350 yds. 
wide. The Chinese deepened tlie bay artificially and erected quays. 
The road.stcad is exposod to soulii-caslerly winds, and in this respect 
the wider Bay of Talienwan is safer. Coal is found near to the port. 
The climate is very mild, and similar to tliat of soulih Crimea, only 
moistor. 

While in occupation by the Russians Port Arthur became 
Europcanired. The militart' port, Tairen, is a few mile.s to the 
north. During the Russo-Japanese war the Jtipanese assailed 
Port Arthur both by land anri sea and, after repeated assaults, 
on the ist of January 1905, General .Stoessel surrendered the 
citadel into the hands of the Japanese. 

PORTAS, or Pdrtuary, n. breviary {q.v) of such eonveriient 
size that it could be carried on the person, whence its Latin 
name portijorium (portare, to carry, jt/ris, out of doors, abroad). 
The English word was adapted from the Old Frettch portehors, 
and took a large number of forms, tf.g. pnrthors, porleuus, portes, 
&(:. In Scots law, the “ pnrteoiis-roll ” was the name given 
formerly to a li.st of criminals drami up b)’ the justii'e-clerk on 
information given by the local authorities, together w'ith the 
names of witncicses, and charges made. 

PORTATIVE ORGAN, a small medieval organ carried by the 
performer, who manipulated the bellows with one hand and 
fingered iho keys with the other. This, small instrument was 
nccessiirilv made as .simple as [losiilile. On a small rectangular 
wind chest or resenmir, fed by means of a single bellows placed 
at the Ixick, in front, or at the riglit side, were arranged the pipes 
—one, two or three to a note—.supported hy more or less orna¬ 
mental uprights and lui oblique bar. The most primitive style 
of keyboard eousi.'itcd merelj’ of sliders pu.shed in to make the 
note sound and restored to their normal posit ion by a horn .spring; 
therei'or.se a'-tioti was also in use, the keys being furnished witli 
knobs or handle.s. 

Tovuirtls tlie uiiddle of the islh centiiri' the porfiitives ri’pie- 
sentixl in tin* miniritun-i of iltuminated MSS. lir.st show signs of a leal 
kevlioaril with balamt'.l keys, as in tin* 13II1 century Spani.sti MS., 
known as tti*‘ Cantigas de Santa Jlaiia,’ containing lour full p.ages 
of ininuitnies of m',lniinentali ;l.s, fitly one in numlxii. Ihuiii 
the position ot tin: perforniei's thuniti it is (a idenl lliat Itie keys are 
pressisf down to make tlie notes sound. Tlierr arc nine jnpes .and 
the same nnnitier of kew.. .snlt'cienl for tlie diatonic octave ot C 
major wilti tlie B fiat a*lded. The pijies jnit into these .small org.in.s 
\v*‘re Hue pqies, tticir intonation must have been very uiislalile 
owing to tlie irregularity *tl ttic u ind snpids list by a single liellow.s. 
the ]>ressure Iieitig at t lie men y ot file perloriner’s Itand, Increased 
liressure in ]hpes willi fixed niouthptiixes, such as organ jnpes, 
produces a rise in jiitcli. The.se mediev'al portative oigans, so exten¬ 
sively used dimng tiie i.|tli and T5II1 ccnturie.s, were revivals of 
those used by the Romans, ol vliicli a.siiecinicii excavated at Ponijieii 
in iftyfi is preserved in tlie JInsemn at Naples. Tile case measures 
1-1^ in.byoD'cimiltiont.emsninejniie.s.ot which tlie longest mea.sure.s 
but 9} in.; six of the jnpes have olilong holes at a short distance 
Irom the loji similar to those made in gainha pipes of modern organs 
to give lliem tlieir reedy quality, and also to tliosc cut in the bamfjoo 
pipes ot the Cliiue-se Cheng, whieli is a piirnitivn organ fnrnislied 
with tree reeds. From ttie descrijition of these remains by F. 
Abdy Williams,“ it would seem tlial a bronze plate ii^ in. by if in. 
having 18 recUiugular slits arranged in tliree rows to form Vandykes 
was found inside the case, with tliree little jilales of bronze just wide 
cnoiigli linrass through the slits lying by it: thisplatepos.sibly formed 
jiarl of the ineclninism for the sliders of Uic keys. Ttie smalt 
instmmcnt often taken tor a syrinx on a conlorniate of Sallust 
in tlie Cabinet Irajiinal de France in I’aris may be meant for a 
miniature portative*. (K. S.) 

PORT AUGUSTA, a .seaport of Frome county. South Australia, 
on the east shore of Spencer Gulf, 259 ni. by rail N.N.W. of 
Atlelttklc. ]’o.p. about 2400. It has u fine natural deep and 
landliK-kfil harbour, and the government wharves have berthing 
for large vessels. The chief exports are wool, wheat, flour, 
copper, liiiies and tallow. Port Augusta is the seat of a Roman 
Catholic bishop and has a euthecfral, while its town hall is the 
finest in the state, that of Adelaide excepted. It is also the start¬ 
ing-point of the Great Northern railway. The largest ostrich 
farm in Au.stralia lies 8 m. from the town. The neighbourhood 
is rich in minerals, copper, silver, iron and coal have been found, 

' For a rejiroduction sec J. F. Riaflo, StuUies-o/ Early Spanish 
Afii-src, pp. iiq-127 (I.nndon, 1887). 

“ Quarterly Musical linnew (August 1893). 
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and in 1900 valuable gold quartz reels, were discovered at 
Tarcoola. 

POST AU PRINCE (originally L'Hd/>ital, and for brief periods 
Port Uenri and Pori Republuam), the capital of the republic of 
Haiti, West Indies, situated at the apex of the triangular bay 
whieh strikes inland for about 100 rn. between the two great 
peninsulas of the west coast, with its upper recesses protected by 
the beautiful island of Gonaivos (30 ni. long by a broad). The 
city is admirably situated on ground that soon begins to rise 
rapidly towarils the hills. It was originally laid out by the 
French on a regular plan with streets of good width running 
north and south and intersected by others at right angles. 
Fverything has been allowed to fall into disorder and disrepiiir, 
and to this its public buildings form no exception. Every few 
years whole quarters of the town are burned down, but the 
people go on building the same slight wooden houses, with only 
liere and tliere a more substantial wareliouse in brick. In spite 
of the old French atiueduct the water-supply is defective. 
From June to September the heat is excessive, retu hing 95“ to 
99” !'■. in the sliade. The population, mostly negroc.s and 
mulattoes, is estimated at 61,000. I’ort au I’rince was first 
laid out by M. de la Cuza in 1749. In 1751, and again in 1770, 
it was destroyed by earthquakes. 

PORT BLAIR, the chiel place in the convict settkment of 
the Andaman Islamls in tlie Indian Ocean, situated on the 
south-east shore of the South Andaman Island, in 42' N., 
93'' E. It derives its name from l.ieut. Illair, K.N., who first 
occupied it in 1789, as a .station for the suppression of piracy 
and the protection of sliipwrecked crews. Abandoned on 
account ol siekness in 1796, it was not again occupied until 1836. 
It possesses one of the best harbours in Asia, w'hile its central 
position in the Hay ol liengal gives it immense advantage as a 
place ol naval rendezvous. (.See Andam.'VN Islanixs.) 

PORT CHESTER, a \'illage oi Westchester county. New York, 
l.'..S.A., in the south-ea.st part of the state, on Long J.sland Sound, 
and about to m. N.E. of New York C'ity (26 m. from the Grand 
Central .Station). Pop. (1900), 7440, of whom 2110 were 
foreign born; (1910 census), 12,809. It is served bv the New 
^'ork. New Haven & Hartford railroatl, and by daily .steamers 
to and from New York City. The village is a summer resort as 
well as a suhiirhan residential district for New York City. 
Among itspubli<' institutions are a library, a park iind a hospital. 
The village has various manufactures, including bolts and nuts, 
motors lor r.acing boats and automobiles; there are al.so large 
planing and wood-moulding mills. The earliest mention of 
Port Chester in any extant ret'ord is in the year 1732. Until 
1837 it was known as .Saw Pit, <iti at count of a portion of 
the village, it is .said, being used as a place lor building boats. 
During the V\'ar of independence the village was frequentIv 
occupied by detachments of American troops. Port Chester 
w'as incorporated as a village in i8t)8. 

PORTCULLIS (from the Fr. portr-nmlissi', porle, a gale, 

! at. pnrla, anti coulisse, a groove, used adjectivally for “ sliding,” 
from coulee,U) slide or glide. Lilt, colarc; the i-r. equivalents 
are herse, a harrow, anti coulisse-, Ger 1 'align Her; Ital. sara- 
cinesca), a strong-fratned grating of oak, the lower poirtts 
shod with iron, and sometimes entirely made of metal, hung so 
as to slide up and down in grooves with counterbalances, and 
intended to protect the gatewavs of castles, Nc. The defenders 
having opened the gates and lowered the portcullis, could send 
arrows and darts through the gratings. A portcullis was in 
cxi.stence until modern times in a gateway at York. The Romans 
used the portcullis in the defence of gateway’s. It was called 
calaructa from the (ir. KaTiippaKTjj^, a waterfall (KaTafippyt'vtrbui, 
to fall down). Vegetius (De re milit. iv. gjspcaks of it as an old 
means of defence, and it has been suggested that in Ps. xxiv. 
7, 9, " Lift up your heails, 0 ye gates,” &c., there is an allusion 
to a similar contrivance. Remains of a cataracta are clearly 
seen in the gateway of Pompeii. The Italian name saracinesca 
originates Irom the crusades. (.See Gate.) 

PORTE, THE SUBLIME (Arab, bahi-'ali, the high gate, 
through the French translation la sublime parte), in Turkey, the 
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I oflicial name for the government, derived from the high gate 
I giving iijvess 1o the building where the offices of the principal 
' state departments are situated. 

PORT ELIZABETH, a seaport of the Cape province, South 
Africa, in Algoa Bay, by which name the port is often designated. 
It lies in 35"' 57' S., 25" 37'^ EL on the east side of Cape Recife, 
being by sea 436 nt. trorii Cape 'J’own and 384 m. from Durban. 
In size and imporUince it is second only to Cape I'own among the 
towns of the province. It is built partly along the seashore and 
partly on the slopes and top of the hills that rise some 200 ft. 
above the bay. The Buaken's River, usually a small stream, 
but subject (as in 1908) to disastrous floods, runs through the 
town, which consists of four divisions; the harbour and busi¬ 
ness ejuarter at the foot of the cliffs, the upper part, a flat 
table-land known as “ The Hill “ The Valley ’’ formed by the 
Baaken's River; and “ South Hill," east of tlu: river. 

The Jeltv Street lea<ls from the north jetty In the market 

square, in or arounil which are grouped Die elnef public biuldinp^i 
-the tov/n hall, court-liou.^e, post oHice, market bmldiuKs, inihlir. 
library. Si Mary's clnirch (An)(br.an) and St Augustiiu*’s {Koman 
Catholic). Se\'eral of these buihliugs are of considerable arcliitec- 
tural merit and fine elevation. The library, of Elizabethan design, 
contains some 4.'>,ooo volumes. Tin* market buildings, at the 
south-east corner ot the squaie, and partly excavated from the sides 
ot (he clifl, contain large halK lor the trail, wool and feat hei luarkels 
.-.ad llie mu.seum. Fealher-Maikel ilall, where are held the sales 
ul ostrich feathers, seats 5000 persons. 'Die innseum has \'alual)h‘ 
ethnographical and zoologital (.olleitions. Otlier puldic builtlings 
include a svmigogue and a Hindu temple, l.cading west trom Maikef 
Squaxe is Main Stn^el, in which are I lie ]>rineipal business houses. 
Between Mam Street and the .sea is Straml Street, also a bu.sy 
commercial thoroughfare. Behind the kiwer town slre(‘ts rise in 
ten-aces to “ Tlie Hill," a rt-^idenlnil distrat. Hcrti is an open plot 
ol grotiinl, Donkm JO-serve. eonlainmg tlie lighthouse and a stone 
I»vniinid with an in.scrqitum m memory of ikli/alH-tli, wile ot Sir 
Kufane Donkin, <lescnbeil as " one of {in- mo.sl periect ol huinaii 
livings, who hiis given her name to the town below." A lountam 
surmounted by the statue of a war-horst*. oroct(‘<l by public sub¬ 
scription in 1005 commemorates " the services tii Uic gallant animals 
which penshtNl m the Anglo Boer wat, iKoo-^Oo2." Farther west 
is a large hospital, one of the finest instilulmns of its kind in 
South Africa. At the southern end ol 'Plie Hill is St (iooige's Park, 
which has some fine trees, in markeil contrast to the geneiai treeless, 
barren aspect ol the town. Port Elizabeth indied posses.ses few 
natural amenities, but its golf links aie rejnited the tinest m 
South Africa. Thu (own, apart Irom its transit tradi- and the 
industries coiuu-cted therewilli, has .some inaniifaclures—jam ami 
confectionery works; oil, candle aiul explosive works; saw and Ilnur 
mills; tanneries, Jl has an e.xcelleiil water .snpjtly. 

7 Ac Harf'infy. —There 13 no enclosed basin, but llie roadstead has 
excellent liohfing ground, jirotected Irom all winds excejit the vmth- 
east, the prcv^ailmg wand being westerly. No harbour or light dues 
are charged to vessels of any Bag. The port has three jetties of 
wrought iron, respectively 1102, 1 1 and J.jb2 It. in length, extend¬ 
ing to the four latlmins line. These jellies are provided with 
hyilraulic cranes, cite., and raihvays connect lliem with the mam 
hue, so that goods can be .sent diiccl Irom the jetties to every jiart 
ol South Africa. In favourable weather vessels drawing u]> to 21 ft. 
can discharge cargo aloiig.side the jetties. In unfavourable condi- 
1 lon.s and lor larger steamers tng.s and light ers arc cmiiloyed. Rough 
weather prevents discharge of cargo by lighters, on an average, seven 
days in the year. The cusloms-honsc and jirincip.il railway station 
are close to the north jetty. The port is slate owned, and is under 
the admimstraiioii ol tJie iiarboiir and railway board of the Union. 

Tradr.^ Port Elizal>eth has a large import trade, chiefly in textiles, 
machinery, hardware, appaiel ainl provisions, supiilymg to a con¬ 
siderable extent the matkels ol Kimberley, lUiode.sia, the Clrangc 
E'r<-(‘ State and the 'iYaiisvaal. 'Die exjiorts arc mainlv the pro¬ 
duct'. of tlie eastern part of the Cai)e jirovincc, the most imjiortant 
being ostrich feathers, wool and mohair. Skins, hides and maizti 
are also exjiorted. In 1855 Hu* vahn* of the imjiorts was ;^37t),uoo; 
in 1883. £2,3(»4,ooo; in 1898, /(),2.jH,ooo; m 1003, 7(110,137,0(10. 
Depression m trade brought down the iiiqiorts in ic)o.j lnV(),853,ooo. 
In 190O they were 504,000 and in 1007 ;{,(>,004,000. The export 
trade has been ol slower but more steady growth. It was valued 
at ;^.5b4,o()o 111 1855, at 341,000 in 1HH3, ^2,103,000 in 1898, 

/ 2,010,000 m 1003. Indicative of the fact that the agricultutal 
community was little affected by the trade depression are Ihecximrt 
figures lor 1904 ami which were ^2,0,^4,000 and ^(^2,(>27,000 

respectively. In 1907 goods valued at /j3,150,000 were exported. 

y^opu/afton.-—The jiopulatiou within the municipal artsa was at the 
1904 census 32.0,59; tnat within the district of Port Ehzabetli 46,02(1, 
of whom 23,782 w'ere whites. Many of the inhalhtaiits arc of Ocrmim 
origin and the Dcutache Licdcrtafel is one of the most popular club.s 
in the town. 
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History .—Algoa Bay was discovered by Bartholomew Diaz in 
1488, and was by him named Bahia da Roca, probably with 
reference to the rocky islet in the bay, on which he is stated to 
have erected a cross (St Croix Island). After the middle of the 
i6th century the bay was called by the Portuguese Bahia da 
I.agoa, whence its modern designation. In 1754 the Dutch 
settlements at the Cape were extended eastwards as far as 
Algoa Bay. The convenience of reaching the eastern district 
hv boat was then recognized and advantage taken of the road¬ 
stead sheltered by Cape Recife. In 179(7, during the first 
occupation of Capo Colony by the British, Colonel (afterwards 
General Sir John) Vandeleur. to guard the roadstead, built a sm.Tll 
fort on the hill west of the Baaken's River. It was named Fort 
Frederick in honour of the then duke of York,and is still preserved. 
A few Iiouses grew up round the fort, am) in 1820 besides the 
military' there was a civilian population at Fort Frederick of 
about ,t5 persons. In April of that year arrived in tint bay the 
first of some 4000 British immigrants, who settled in the eastern 
district of the colony (see Cape Colonv: Hishny). Under the 
siipen'Lsion of Sir Rulane Donkin, acting governor of the Cape, a 
town was laid out at the base of the hills. In it was made a 
free warehou-sing port, .and in 18,57 the cajiital of a small adjacent 
district, 'id overcome the difliculty of landing from the road¬ 
stead a breakwater was built at the month of the Baakens River 
in i8,tf), but it had to he removed in 1869. as it cati.scd a serious 
accumulation of sand. The )>rosperity which followed the 
construrtion of railways to the interior earned for the port the 
designation of “ tlie l.iverpool of .South Africa.” Railway 
work was begun in 087,5 and Port F.lizabeth is now in direct 
communication with all otlier [larts of South Africa. At the 
.same period (187,5) the building of the existing jetties was 
undertaken. Port Klizabeth has possessed municipal govern¬ 
ment since 1836. Its predominant British character is shown 
Iw the fact that not until icjoi; was the foundation stone laid 
of the first Dutch Reformed Church in tlie town. 

PORTEOUS, JOHN (d. i7,'5t)), captain of the city guard of 
Kdinhtirgh, w'hose name is associated with the celebrated riots 
of i7,5(>, was the son of Stephen J’orteous, an Rdinburgh tailor. 
Having seiwed in the army, lie was employed in 1715 to drill the 
citv guard for the di'leiice of Fdinhurgh in anticipation of a 
Jacoliite rising, and was fironioted later 10 the command of the 
force. In 17,5(1 n smuggler named Wilson, who had won popii- 
lariti' by helping a companion to escajie from the Tolbooth 
prison, was hanged; and, some slight disturbance occurring at the 
c.xecution, the rit\’ guard fired on the mob, killing a few and 
wounding a con.siderable'number of persons. Porteous, who was 
said to have fired at the people with, his own hand, was brougiit 
to trial and sentenced to death. The granting of a reprieve was 
liotlv resented by the jjeople of lOdinburgli, and on the night of 
tile 7th of Sejitember 17,5(1 an armed body of men in disgiii.se 
broke into the prison, seized i’orteous, and hanged hini on a 
signpost in the street. It was said that personsof liigh position 
were concerned in the crime; but although the. government 
offered rew.ards for the apprehension of tlie perpetrators, and 
although General Moyle wrote to the duke of Newcastle that the 
criminalii were “ well known by many of the inhabitants of the 
town,’’no one was ever coin’icted of [larticipation in the murder. 
The sympathies of the people, and even, it is said, of the clergy, 
throughout .Scotland, were so unmistakably on the bide of the 
rioters that the original stringency of the bill introduced into 
parliament for the punisliment of the city of Edinburgh had to 
he reduced to the, levying of a fine of £2000 for I'orteous’s 
wiflow, and the flis(|u.difiration of the proviist fur holding any 
public otfirc. The incident of the Porteous riots was used by .Sir 
V.’alter Scott in The Heart of MiiUalhian. 

Sw Sir Daniel Wilson, Memorials cf Editihurgh in the Olden Time 
(2 vols., Edinlmrph, 1X58); State Trials, vol. xvoi.; Wiliium Coxe, 
Memoirs of the Life oi Sir Jl. Walpole (4 vol.s., London, i8i(.): Alex¬ 
ander Carlyle, Autobiography (Bdiiilnirgh, iSijo), wliieli gives tlic 
account of an cycwitiwss of tin: execution of Wilson; pamphlets 
(2 vols. in British Museum) containing The Life and Death of Captain 
John Porteous. ami otlier jiapers relating I0 tiie .subject; W. L. II. 
Lecky, History of England in the Eighteenth Century, ii. 324, note 


{7 vols., lajndon, 1892). .S(Xi also Hcottfs notes to The Heart of 
Midlothian. 

PORTER, BENJAMIN CURTIS (1843- ), American artist, 

was born at Melrose, Massachusetts, on the 27th of August 1843. 
He was a pupil of A. H. Bicknell and of the Paris scliools, and 
was elected an associate of the National .\cademy of Design, 
New York, in 1878, and a full academician in 1880. He is best 
known as a painter of portraits. 

PORTER, DAVID (1780-1843), American naval officer, was 
horn in Boston, Massachusetts, on tlie 1st of J'ebriiary 1780. 
IIis father, David, and his uncle, Samuel, commanded American 
ships in the War of Iiulependence. In 1796 he acconijianicd 
his lalher to the West Indies; on a .second and on a third voyage 
he was impressed on British vessels, from which, however, lie 
escaped. He became a iiiidshijinian in the United States Naiy 
in April 17(78; served on the ‘‘Constellation" (Captain Thomas 
Truxton) and was midsliipnian of the lorelop when the “ Constel¬ 
lation ” defeated the “ liisurgento was promoted lieutenant 
in October 17(19, and was in four successful actions with lYeiicli 
slii|)s in this year. In 1803, during ihe war with Tripoli, he was 
first lieutenant of the “ Philadelphia " when that vessel grounded, 
was taken prisoner, and was not released until June 1805. lie 
was commissioned master c(mimandant in Ajiril 1806; in 1807 
1810 served about New Orleans,' where he captured several 
I'Yendi privateers, and in 1812 was liromoted cuiilaiii. He 
comnianded the frigate “ Essex ” in lier famous voyage in 1812 - 
1814. In the Atlantic he captured seven brigs, one ship, on the 
J3th of August 1812, the sloop “Alert,” the first British war 
vcs.scl taken ill the var of 1812. Withnut orchis from his 
su]x-riors he then (February 1S13) rounded Cape Horn, the 
harbours of tbe cast coast of South America being closed to 
him. Ill the South Pacific he captured many British whalers 
(the British losses were estimated at £500,000), and on his own 
aulliorily took formal jiossession (November 1813) of Kuka- 
hivah, tile hugest of the Mar(|iic.sas Islands; the United States, 
however, never asserted any claim to the island, which in 1842, 
with the other Mar(|uesas, was annexed by J'Vaiice. During 
most of February and Marcli 1814 be was blockaded by the 
British frigates “ Cherub " and “ Phoebe " in the harbour of 
Valiiaraiso, and 011 the 28tli of March was defeated by tliese 
vessels, which seem to hine violated the neutrality ui tjiepoi't. 
He was released on parole, and sailed for New York on the “Essex, 
j 1.," a .small vessel which he had captured from the British, 
and which accompanied the “ I'lssex.” At .Sandy Hook he wa.s 
delaiiied bv the captain of the British ship-ol-war “Saturn " 
(who declared that Porter's inirolc was no longer elleclive), but 
escaped in a small boat. He was a member of the new hoard of 
naval commissioners from 1815 until 1823, when he commanded 
a sc'itiadron sent to the West Indies to suppress piriuy. One 
of his officers, who landed a< Fajardo (or Foxardo), Porto Rico, 
in pursuit of a pirate, was ingrrisoned by the Spanish authorities 
on the charge of piracy. Porter, williont reporting the incident 
or awaiting instructions, forced the authorities to apologize. 
He was recalled (December 1824), was court martialled, and w a,s 
suspended for six months. In August 1826 he resigned his 
commission, and until 1S29 was commaiider-in-chief of the 
Mexican na\-y, then fighting Spain; in payment for his services 
herccci\-ed government land in 'J'ehuantepec, where he hoped to 
promote an inter-oceanic canal. President Andrew Jacksi/ii 
appointed him consul-general to .Mgiers in 1830, and in 1831 
created for him the post of charge d'affaires at Constantinojrle, 
where in 1841 lie became minister. He died in Pera on the 3rd of 
March 1845. 

He wrole .3 Journal of a Cruise made to Ihe Pacifie Oienii in the 
U.S. Trtgale ” 'Essex " in .--i,/ (2 vols., 1X15; 211(1 ed, 1K22), 

and Constantinople and its Eneirons (2 vols., 1835), a valuable 
T'uide-l'ook. Sec the Memoir 0/ Commodore David Porter (Albany, 
Hew York, 1875), by his sou, Admiral David D. Porler. 

PORTER, DAVID DIXON (1813-1891), American naval 
officer, son of Captain David Porter, was born in Chester, Pennsyl¬ 
vania, on the 8th of June 1813. His first voyage, with his father 

1 While he was in New Orleans he adopted David Farragut, wlio 
later served with him on tiiu " Esse-x." 
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in West Indian waters in 1833-1824, was terminated by the 
I'ajardo afluir (see Portkr, David). In April 1826 he entered 
the Mexican nav\,nf whirh his father was cummonder-in-ehief, 
and which he left in 1828, after the capture by the Spanish of the 
“ Guerrero,” on which he was serving under his cousin, David H. 
Porter (1804-1828), who was killed before the ship’.s surrender. 
He became a midshiinnan in the United .States navy in i82tj, 
and was in the coa.sl survey in 183(1-1842. In 1830 he married , 
the daughter of Captain Daniel Tod Patterson (i78f>-i83()), then , 
commandant of the Washington navy-yard. Porter became a j 
lieutenant in February 1841; served at the naval observatory | 
in 1845-1846; in 18.46 he was sent to the Dominican Republic to ! 
report on conditions there. During the Mexican War he served, 
from I'Vbruary to June 1847, as lieiUenaiil and then as command j 
ing ollirer ot the “ .Spitfire,” a paddle vessel built lor use on the | 
rivers, and took part in the boinliardnieiit ol Vera Cruz and in ^ 
the other naval operat ions under Cumiiiander M. ('. Perry. From ; 
the close of tlic Mexiiaii War to the beginning of the Civil War I 
he had little but detail duty; in 1855 and again in r856 he made ! 
trips 1(1 the Mediterranean to bring to the Ihiitcd .States eaniels 
for army use in the south-west. In April iK(ii he was as.signed 
to the ” Powhatan,'' and was sent under secret orders from the 
liresidcnt fur the relief of Fort Piekciis, Pensae ila, an expedition 
whii h he had urged. Porter was promoted eominaiider on the 
22nd (li April, and on the 30th of May was sent to bl.ickade the 
suutli west pass of the Mi.ssissippi. In .-Viigusl he lelt the guil in 
a fruitless search for the Confederate enii.ser “Sumter.” Upon 
his return to New Vork in November he urged an expedition 
against New Orleans (f/.i'.), and recommended the appointment 
of Commaiidei D. (i. I'arragnt (i/.r'.), his foster-brother, to the 
eliief (ominand. In tlie expedition Porter himself eoinmaniled 
the mortar flotilla, whieb, when Farragiit's fleet jiassed the forts 
on the e.irlv morning of the 24tli of .Vjiril 1.S6;, covered its 
passage hv a terrific bombardment that neutralized the fire of 
Fort laiksoii. At Viiksburg Porter’s bombardment assisted 
Farragut to nm past the torts (June 2.8). On the plh ol July 
Porter was oidered. with ten mortar boats, to the jame.s River, 
w'bere AlcClellan’s army was eoneentrated. On the 15th of ^ 
Oitobcr he took eomnutnd ol the gun vessels vvjiieb had been ' 
built on the upper waters of the Mississiiipi, and to which he ; 
made important additions at an improvised navy-yard at 
Mound Cite, Illmois. With this he look part in the ea])liire 
of Arkansas Post on the iith of January 1863', In the opera¬ 
tions for the capture of I’iekshurg in 1863 unsuceo.xsfn! atleiiipts j 
were made in February and March by Porter’s vessels to i 
penetrate through comieetmg streams and bayous to the 
Vazoo River and reach the right rear of the Confederate ' 
defences on the bluffs. lint in Alay the fleet ran past the ' 
Vieksliiirg batteries, mastered the Conlcderate forts at Grand j 
Gtdf, iuul made it possible for Grant's army t(.i undertake the | 
brilliant eamiiaign which led to the fall of the pku'c (see I 
Amkricam Civil War and VicKsnuRo). Porter received the , 
thanks of Congress for “ oiieningthc Missis.sijipi River ” and wics ' 
promoted rear-admiral. He co-operated with Major-Gener.d ■ 
N. P. Ranks in the Red River expeditions in March-May 1864, ! 
in which his gun bouts, held above Alexandria by shallow water 
and rapids, narrowly escaped isolation, being enabled to return 
only by the help ol a dam built by Lieul.-Colonel (Rrigadicr- 
Gencnil) Jo.seph Hailey (1827-1867). On the 12th of CVtobcr 
1864 he assumed command of the North Atlantic, blockading 
siiuadron, then about to engage in a combined military and naval 
expedition against Fort Fi.sher, North Carolina. Porter chiimcd 
that his guns silenced F'ort lusher, hut Major-General B.F.IiuUer, 
in command of the land force.s, refused to assault, asserting that 
the fort was practically intact. After Rutler's removal. Porter, 
eo-operating witli Major-General Alfred H. Terry, and com¬ 
manding the largest fleet as.sombled at any one point during 
the war, took the fort on the 15111 of January 1865; for this he 
again received the thank.s of Congres.s. From 1865 to 1869 he 
wa.x superintendent of the U.S. Nax'al Academy at Annapolis, 
which he greatly improved; his most notable change being the 
introduction of athletics. On the 25th of July he became 


virf,-admiral. From the 9th of March to the 25th of June 
1869, while Adolph E. Borie (1809-1880), of Pennsylvania, was 
secretary of the navy in President Grant’s cabinet. Porter was 
virtually in charge of the navy department. In 1870 he 
succeeded Farragut in the grade of admiral, which lapsed 
after Porter’s death until 1890, when it was re-established to 
reward Rear-Admiral George Dewey for Jiis victory' at Manila. 
Porter urged the reconstruction of the navy, which he saw 
begun in 1882. He died in Washington, D.C., on the r3th of 
February 1891. 

Porter wrol" a Life. 0/ Cnmmnlon David I'orin (1875), go.s-iii>y 
Incidents and Anecdotes 0/ the Cnnl War (1SH5), a none too accurate 
History of the i\'avy during the War of the kebeihm (1887), two novels, 
Allan Dare and Robert le Diahle. {1885; dramatized, 1887) and Harry 
Marline (i8,S'6), and a short “ Romance of ftetlyslmrg,” pulilished in 
The Criterion in 1005. See J. R. Soley, Admiral Porler (New York, 
1903) in the " Great Commanders Senes." 

Admiral Porter’s three brothers were in the service ol the 
United States : William David PoKrER (1809-1864) entered 
the navy in 1823, eommaiided the " Esse.x ” on the Tennessee 
and the Mississijipi in the Civil War, .and became commodore in 
July 1862 ; Titeodoru-Henry Porter (1817-1846) was the first 
officer of the Anieriean army killed in the Mexican War; and 
flKNRY Oc.den ]‘(jRTEK (1823-1872) resigned from tlie United 
Slates narw in 1847, after s('ven ye.ars' .service, fought under 
lames Vt'alkcr in Centr.al America, returned to the American 
navy, was exeeiilive officer of tlie “Hulteras” when .she wa,s 
.sunk bv the “ Alabama,” and received wounds in the action from 
the efleets of which he died three vear.s later. 

PORTEB, ENDYMION (1587-1649), English royali.st, de¬ 
scended from .Sit M'iliiam Porter, sergeant-at-arms to Hemy Vli., 
and son of Edmund Porler, of Aston-sub-Edge in Glotieester- 
sliire, hv his cousin Angela, daughter of Giles Porter of M iekleton, 
in Hie same countv, was brought up in Spain—whete he hud 
' relatives- a.s page in the lioiLseliold ot Glivares. He afterwards 
entered sueeessivelv the serx'ire ol EdwartI Villiers and ol Ruek- 
inghani.and throiigli the latter’s lei oiiimeiidiil ion became groom 
ot the heriehanilier to Charles 1 . hi October i()22 lie wa.s .sent 
to negotiate romerning the uflair.s of the Palatinate and Die 
mtirriage with the Infanta. He aeeompamed Charles am.l 
Buekingliam on their foolhardy expedition in 1623, acted as 
their interpreter, and was im luded in tlic con.srajilent attack 
made by l,ord JSri.stol on lUiekingham in 1626. In 1628 hewtis 
employed as ent'oy to Spain to negotiate for peace, and in ifgpt 
on a mission to the Netlierland.s to the Infante F’erdinand, 
During the Civil War Porter remained a constant and faithful 
servant ol the king. He was witli him during the two Scottish 
campaigns, attended him again on the visit to .Scotland in August 
1641, and followed Charles on his last departure trom l.oiidon 
in 1642, rei-eiving the nominal command of a regiment, and sitting 
in the Royalist parliament at Oxford in 1643. Hehad.ltowever, 
little faith in the king’s mea.sure.s. “ His Majesty’s hu.sinosses,” 
he writes in 1641, “ run in their wonted channel—subtle designs 
of gaining the popular opinion and w'eak executions for the up¬ 
holding of monarchy.” Ilis fidelity to Charles was of a personal, 
not of a politieal nature. “ My duty and loyally have taught 
me to follow my king,” he deelare.s, “ and by the grace of God 
nothing shall divert me from it.” This devotion to the king, 
the fact that he was the .agent .and protdg^ of Buckingham, and 
that his wife Olivia, daughter of John, J.ord Bottler of Bramfield, 
and niece of Buckingham, was a zealous Roman Catholic, drew 
upon him the hostility of the opposite faction. As member of 
the Long Parliament, in which he sat as memlx'r for Droitwich, 
he was one of the minority of 59 who voted against Strafford’s 
attainder, and w.a.s in ron.sequenee proclaimed a “ Iietrayer of 
his country.” On the t5th of FebntaTy 1642 he was voted 
one of the dangerous counsellors, and specially excepted from' 
pardon on the 4th of October and in the treaties of peace 
negotiated sub.scquently, while on the loth of March 1643 he 
was excluded from parliament Porter was also implicated in 
the army plot; he assisted Glamorgan in illegally putting the 
great seal to the commission to negotiate with the Irish in 1644; 
and was charged with having in the same manner affixed the 
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great seal of Scotknd, then temporarily in his keeping, to that of 
O’Neill in 1641, unci of having incurred some responsibility for 
the Irish rebellion. Towards the end of 1645, when the king’s 
cause was finally lost, 1‘orter abandoned England, and resided 
successively in France, Brussels, where he was reduced to great 
poverty, and the Netherlands. The property which he had 
accumulated during the tenure of his various appointments, by 
successful commercial undertakings and by favours of the court, 
was now' lor the most part either confiscated or encumbered. 
He returned to England in 1649, after the king's death, and was 
allowed to compound for what remained of it. He died shortly 
afterwards, ancl was buried on the 20th of August 1649 at St 
Martin's-in-the-Fields, leaving as a special charge in his will to 
his sons and descendants to “ ob.serve and respect the family of 
my Lord Duke of Buckingham, deceased, to whom 1 owe all the 
happiness I had in the world.” He left five sons, who all played 
con.spicunu.s, if not all creditable, parts in the histoiy' of the time. 
According to Wood, f’orter was “ beloved liy two kings: James I. 
for his admirable wit and dairies 1, for his general bearing, 
brave style, sweet temper, gTcat experience, travels and modern 
languages.” lAiring the period of liis prosperity Porter had 
gained a gieat reputation in the world of art and letters. Me 
wrote verses, was a generous patron of Davenant, who especially 
.sirig.s Ills prai.ses, of Dekkcr, Warmstrc)', May, Herrick and 
Robert Dover, and was ineluded among the 84 “ e:isentials ” 
in Bolton's “ Aeademy Royal." lie was a judieions rollector 
of pirtures. and a.s the friend of Rulien.s, Van Dyck, Mytens and 
otlicr paintens, and a.s agent tor Charlc.s in his purrhasn.s abroarl 
he had a con.siiferable share in forming the king’s magnificent 
eolleetion. He was also instrumental m proeiiring the Arundel 
picture.s from .Spain. The authorship of KN-w!'Tnirrt;, i(>49, a 
vindication ot the EiKoie ftumXik-ii, has been attributed with .some 
reason to porter. 

An HouiTins.— Ufi' ntnl Iiitrrs nf E^uh-miim Poi'tn\h\ F). 'Finvns- 
hetiil .Lrtuie in the t>j Not. /hot;,, l>v F. FI. Fiilli anU 

.aiithontic.sthoicciUsI; Mmiotyes, t)v F>. LloyU t>s 7 : Burton's 

7/0/ oj Srottond (ih 73 l. \'i. t-io-.i.!/; Eiti;, llist. iter. 11. O92: 

(.lardiner’s 7 /ns/, of Eni^/ttiti/ ■, 1 iirs oj t/o' / imlr, Sltitnt;forti 
!■'. n. tie FoiiljfaiHine (Life .'Uul I-etfersf; Wtastt. .tf/Tro/tie Oxojtirnki'f, 
Clarcndoo’-; Htt/otv of ihr //i‘beVlov\ Stotr /'‘(tpers ant/ i aJent/ar oj 
Sluit' Ihtpfnt', ( ttli-ndttY of State PajH-ys : T/tan. and ot Comimftte for 
totiipitHittltni; : The C/tek/ers oj f.'/t/t//tVe, fjy W alent, i. 14.^ 149; Eikoii 
l/a‘,iti/ie, fty twl. Ahn.acl., ]t. g.j. 'i'hero an; also vatious references, 
At., to Knihiniun Porler m At/t/titoiia/ ('/lartcrs, Hritisfi Museum, 
0224, itirt. ()22s; At/tt. AJS.^. T'j.ksk; 47j; and Jzftrrhm es^ei, 
2444; iM the Hiet. A 7 .S'.S'. Comm. Srrtfs: MSS. of Duke of Portland, 
tS-f., .aufl in Notok and Oucries] also Ttioinason TtatJk, Brit. Mu.s., 
E ii.s (14). 

PORTER, FITZ-JOHN (1 822 1901), .'Ymeriean soldier, wa.s 
born at Portsmouth, New Hamp.sliire, on the .ii.st of August 
1H22. He was the son of a naval offieer, and nephew ol 
David l-’nrter of the frigate “ Essex.” He graduated at the 
United States Militaty Academy in 1845 and was assigned 
to the artillery. In the Mexican War he won two brevets 
for gallantry—that of captain for Molino del Rev and that ol 
major for (liapultcpec. He served at West Point as instructor 
and adjutant (1849-1855), and he took part in the Utah 
expedition. At the outbreak of the Civil War in 1861 he 
was employed on staff duties in the eastern states, and 
rendered great assistance iu the organization of Pennsylvanian 
volunteers. In the absence of higher aiithurity I’orter sanctioned 
on his own responsibility the request of Missouri Unionists for 
permission to rai.se troops, a step which had an important 
mfluenee upon the struggle for the pos,session of the state. 
He became colonel nf a new regiment ot regulars 011 the 14th 
of May, and .soon afterwards brigadier-general of volunteers. 
Under McClellan he commanded a division of infantry in the 
Peninsular campaign, and directed the Union siege operations 
against Yorktown, and he was soon afterwards placed in com¬ 
mand of the V. army corps. When the Seven Days’ battle (17.P.) 
began Porter’s corps had to su.stain alone the full weight of the 
Confederate attack, and though defeated in the desperately 
fought battle of Gaines’s Mill (June 27, 1862) the steadiness 
of his defence was so conspicuous that he was immediately 


promoted major-general of volunteers and brevet brigadier- 
general U.S.A. His corps, moreover, had the greatest share in 
the successful battles of Glendale and Malvern Hill. Soon aftcr- 
ward.s, with other units of the Army of the Potomac, the V. rorps 
was sent to reinforce Pope in central Virginia. Its inaction on 
the first day of tlie disastrous second battle ot Bull Run (i/.v.) 
led to the general's subsequent di.sgracc; but it made a splendid 
fight on the .second day to .save the army from complete rout, 
and subsequently shared in the Antietam campaign. On the 
same ckiv on which McClellan wa-s relieved from hi.s command. 
Porter, his warm friend and supporter, was suspended. A few 
days later he was tried by court martial on charges brought 
against him by Pope, and on the 21SI of January ]8()3 was 
sentenced to he cashiered ” and for ever disqualified from holding 
any office or tru.st under the government of the United States.” 
After many years J’orter’.s friends suei-eeded (1878) in procuring 
a revision of the (stsc by board of distinguished general officers. 
This board reported strongly in Porter’s favour, but at the 
time the remission of the disL|ualifyirig jienalty wa,s all that wa.s 
obtained in the way of retires,s. General Grant had now taken 
Porter's part, and wrote an article in vnl. 135 ol the North 
Ammcan Revieiv entitled “ An Unde.scrved Stigma.” Against 
much opposition, partly political (iS79-i88fi)antl a veto on a legal 
point from President Arthur, a relief bill fnallv passed Congress, 
and Porter was on tiie 5tli of August i8S() restored to the United 
States army a.s colonel and placed on the retired list, no provision, 
however, being made for compensation. After the Civil Wtir 
Chmeral Porler wa,s engaged in busine.ss in New \'ork, and later 
held .succcssiM-ly many important municipal offices. In i86g 
he declined I he offer made by the khedive of the chief command 
of the Jigvpiian army. Me died on the cist of May 1901 at 
Morrcstow'n, .New Jersey. 

Sec, bcsidi": Gcncr.il (iranf's .iniLlc. Cn\. The Setoiid BaU/e 
of halt liitn as eomietled with the Porter ( asc frincinnali, 1H82); 
LonI, A .Stimintirv of the t ttsc of /*'. /. Ihnter fiSHii, am! papers 111 
vol. n. ol tlie pulilivatic>ii.s ol the Military llLstoric.U Society ot 
Massaelm-wUs. 

PORTER, HENRY (/?. 159/1-1599), I'ini.'li.sli dramatist, author 
ol The TwuAnory'W'o/ne/iof Abtiiydoti, nuiy probably be identified 
with the llenrv Porter who matricul.ited at Braseiiose ('ollegc, 
Oxlord, on the igth ol June 1589, and is described a.s agid 
sixU-cn and the .son of a gentleman of London. From 159(1 to 
J59<7 he was engaged in writing plays lor Henslowe lor the 
admiral’s men, and hi.s elose.st associate seems to have been 
Henrv Chcttle. The earlier enlrie.s in Henslowc's l/iarv are 
re.spectliil in tone,and the considerable sums paid to ” Mr Porter ” 
pirove that hi.s plays were popular. 1 len.slowc secured in Februarv 
1599 the sole rights ol any play in wliicli p'orler liad u hand, 
the roiisielenition being an adviincc ol lortv shilliisgs. As lime 
goes on he is lamiliarly rclerred to as “ Harry Porter”; his 
borrowings become more frequent, and the sums less, until on 
the i6lb of Afiril I5()9 he obtained a loan of twelve pence in 
exchange tor a bond to p.iy all he owed to Henslowe—twenty- 
five shilling.s on pain of forfeiting ten pounds. Whether he 
paid or not docs not appear, but his la.st loan is recorded on the 
26th of May 1599, after wliicli nothing further is known of him. 
It sccias in the highest degree unlikely that he Is the Henry 
Porler who took his degree as M u.s. Bae. at Christ Church in 1 boo 
after twelve yetirs' study, and whose skill in .sacred music i.s cele- 
limted in an epigram by John Weever. The entries in Itenslowe’s 
Diary indirale that he wrote a play adled Love Prevented (1598), 
Hot Anger soon Cold, with Chet lie and Ben Jnnson (1598), the 
second part of The Two Angry Women oj Abingdon (151^), The 
Four Merry Women oj Abingdon (1599), and TheFpencers(i;;t)t)), 
with Chettle. None of these are extant, unless, a.s has been 
suggested. Love Prevented Is another name for The Pleasant 
History of the two angry women of Abington. With the humorous 
mirth oj Vick Coomes and Nicholas Proverbes, two serving men 
(1599), the importance of which is well described by Professor 
Gayley : “ As a v-omedy of unadulterated native flavour, breath¬ 
ing rural life and manners and the modern sp'irit, constructed 
with knowledge of the stage, and without affectation or 



m!« Scries"), and in n.pnsef^tcUiviEM 

f* t'QOi) j V^ith an introduction by the general editor, Proftesor 

PORTED. ftOUME (1837- )' Amencan diplomatist and 

sokiieri was born in Huntingdon, I'cnns>' vania, on the 15th of 
April 1837; son of David Kittenhouse Porter (1788-1867). 
/jdvernor of Pennsvlvnnia in i8,^<)-i845, and grandson of Andrew 
Porter (i743-'*'d)j “i" oWcer in the Continental Army during 
the War of Independence, and surveyor-general of Pennsylvania 
from 1800 until his death. Horace Porter studied for a year 
(1854) at the T,awrenee scientific school of Harvard University, 
anil then entered the United State,s Military Academy, whore ' 
he graduated in 1860, third in lii.s class. During tiie Civil \V.ar he ' 
was ehiel of ordn;ni(-e at the capture of Fori Pula.ski; then served i 
in tfie Anti\' o( tlie Potomac until after Antietain; was transferred ; 
to the west, where he took part in the battles of Chiekatnauga | 
(tor gallantrc’ in which he received a congressional medal of . 
luminiT ill June igo2) and Chattanooga; and in .April 1864 1 
hei’ame aide-de-camp to General Grant, in which position lie i 
served until Mareh i86(). He earned the brevet of captain at Fort i 
Pulaski, that of major at the fiattle of the tVilderness, and that | 
of lieutenant-colonel at New Market lleighis.and in March 1865 
was fircvcted colonel and brigadier-general. From Augu.st 1867 | 
to January 1868, while General Grant was secretary of war od 1 
fn/criwi. Porter was an assistant secretary, and from March iStxjto j 
January 1873, when Grant was president. Porter was his executive | 
secretary. Hi‘ resigned from the army in Deceinhcr 1,873, when | 
he hecunic vi< c-president of the Pullman Palace Car C(iinp.nnv : 
and held other business positions. J'Yom March 1807 to May 11)05 j 
he was United States amliassador to France. At his personal 
cxpen.se he eoiidiieted (1801.)-1(105) a successful .search for the . 
body of John Paul Jones,‘ who had died in Paris in t 7<)2. For ! 
this he reeeiv(*d (May 0, 1006) a unanimous yote ol thanks ol ; 
holh Houses of Congrcs.s, and the priyileges of the floor for life, i 
In ]C)07 hr was a member of the American delegation to the 
Hague Peace Conferenre. General J’orler heeanie well known ; 
as a piihlie speaker, and delivered orations at thededie.alion of 
General Grant’s tomb in New York, at the centennial of the i 
founding of We.st Point, and at the re-interment of the body of . 
]ohn Paul Jones at Annafiolis. HLs publieation.s include U’rs/ 
Point Life (1866) and Campaiptin^ with Grim/(18(17). 

PORTER, JANE (1776-1850), British novelist, daughter of 
an army .surgeon, was horn at Durham in 1776. Her life and 
reputation .are closely linked with those of her sister, Anna Maria 
Porter(i78o 1832), novelist, and her brother. Sir Kobkrt Kick j 
Porter (1775-1842). painter and traveller. After their father’s ] 
death, in I77(), the mother removed from Durham, their birth- ! 
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S^ctiA ” “ftnslated jnto several languages and procured her 
i8to f ** of the Teutonic order of St Joachim. In 

natii!n»f before the appearance of Waverley, she attempted 
bad bee ber Scottish Chiefs. The story of Wallace 

well ® one in her childhood, and she wa.s probably 

acquainted with the poem of Blind Harry (Henry the 
Minstrel). Although the book lacked historical accuraey, and 
the figure of Wallace is a sentimental conception of the least 
convincing kind, the picturesque power of narration displayed 
by Miss Porter has saved the story from the oblivion which has 
overtaken the works of most of Scott’s predecessors in historical 
fiction. Her later works included The Pastor's Fireside (1815), 
Duke Christian of Liinehurp, ('824), Coming Out (1828) and The 
Field of Forty Footsteps (1828). Jn conjunction with her sister 
she published in 1826 the Tales round a ll'i'«/er Hearth. She 
also wote some plays, and frequent contributions to current 
periodical literature. Sir Edward .Seaward's Diary (1831) wa.s 
asserted li.v Miss J’orter to be founded on docuinents placed in 
lier hands by the author'.s family, but is generally regarded as 
pure fiction. The claim of her eldest brother, Dr William Ogilvic 
Porter, to its authorship rests on a memorial inscription in 
Bristol Cathedral, written by Jane. Gn the 21st of September 
1832 Anna Maria died, and for the next ten years Jiuie became 
■' a wanderer ’’ amongst her relations and friends. 

Koberl Ker Porter liail in bis own wii.^- been scarcelv less 
siicccs.sful than bis sisters. After two years of study at the 
Koval Academy he had gained reputation as a painter of altar- 
pieces and battle-scenes (.>1 imposing magnitude. He went to 
Russia a.s historical painter to the emperor in 1804, travelled 
in Finland and Sweden, where he received knighthood fioin 
Giistavus IV. in 1806, and accompanied Sir John Moore to 
.SjKiin in 1808. In 1811 he returned I0 Rmssia and married a 
Kus.sian prinee.ss. He was knighteii by the Prince Regent in 
181.3. In >817 he travelled to Persia by way of St Petersburg 
and tlie Caucasus, returning through Bagdad and western 
Asia Minor. He examined tlie ruins ot I'ersepolis, making many 
valuable drawings and eiqiying niiieiform inseriplions. In 
1826 he became British consul in Venezuela. Ills serviees there 
were retognized by a knight commandersliip of the Order of 
Hanover. Aeeonnts of his wanderings are. to be found in hi.s 
Travelling Sketches in Russia nnd .Sweden (1808), Letters from 
Portuga and .Spain (i8oq), Narrative of the late Campaign in 
Russia (1813), and Travels in Georgia, Persia, Armenia, , 4 nncnt 
Babylonia, Csee., during the years iSi~ /ifeo (1821-1822). After 
leaving Venezuela (1841) lie again \’isited St Petersburg, and died 
there suddenly on the 4th of May 1842. Jane Porter, who had 
joined him in Russia, then returned to England and took up 
her residenee willi her eldest brother at Bristol, where she died 
on the 24th of May 1850. 

PORTER, MARY (d. 1765), Engli.sh actress, was brought to 
the attention of Betterton by Mrs Barn’, who had seen tier play 
the Fairy Queen at Bartholomew Fair. In hi.s company she 


place, to Edinhiirgli, where the children's love of romanee was 
stimulated hv their as.soeiation with Flora Macdonald and the 
young Walter Scott. Mrs Porter moved to London, .so that her 
son might study art, and the sisters subsequently resided ab 
Thames Ditton and at Esher with their mother until her death 
in 1831. Anna Maria Porter published Artless Tales in 179.3- 
17<)5, the first of a long .series of works of which the more note¬ 
worthy are Walsh Colville (1797), Oetavia (1798), The Lake of 
Killarney{L?i04),A Sailor's Lriendshipand a .Soldier'sLove(i^o$), 
The Hungarian Brothers (1807), Don .Sebastian (1809), Ballads, 
Romances and other Poems (1811), The Rerluse of Aowoy (1814), 
The Knight of St John (1817), The Fast of St Magdalen (1818), 
The Village of Mnriendorpt (1821). Roche Blanche (1822), Honor 
O’Hara (1826) and Barony (1830). Jane Porter- -whose intel¬ 
lectual power, though slower in development and in expression, 
was greater than her .sister’s -had in the meantime gained imme- ] 
diate popularity by her first work, Thaddeus of IFurfani (1803), 

' See JoNF.s, John Paul, ami an article by General Porter, " Tlie 
Recovery of tlie Hody of John Paul Jones," in the Century Magacme, 
(1905), Ixx. 927 .scj(;. 


made lier first appearance in 1699, in tragedy, in which she wils 
at her best, although she also played a long list of comedy parts. 
When lier friends, Mrs Barry, Mrs Braeegirdle and Mrs (Mdfield, 
had retired front the stage, she wiis left its undisputed queen. 
She died on the 29tli of lYbruary 1765. 

PORTER, NOAH (1811-1892), American educationist iuid 
pliilosophical writer, wa.s born in I'arminglon, Connecticut, on 
the 14th of Dci'cmber 1811. He gr.aduated at Yale College, 
1831, and laboured <is a Congregational minister in Connecticut 
and Massachusetts, 1836-1846. He was elected profes.sor of 
moral philosophy and metaphysics at Vale in 1846, and from 
1871 to 1886 he was president of tlie college. He edited several 
editions of Noah Webster’s English dictionary, and wrote on 
education. Sir. Hi.s best-known work is lyie Human Intellect, 
with an Introduction upon Psychology and the Human Aoid ()868), 
comprehending a general history of philosophy, and following 
in part the “ common-sense ” philosophy of the Scottish school, 
while acrepting the Kantian doctrine of intuition, and declaring 
the notion of design to be a priori. He died in New Haven on 
the 4th of March 1892. 
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PORTEUS, BEILBT (1731-1808), bishop of London, was bom 
at York and educated at Christ’s College, Cambridge, where he 
became fellow in 1752. He was ordained in 1757, and in 1762 was 
appointed domestic chaplain to the archbishop of Canterbury. 
In 1767 he became rector of Lambeth, and took his D.D. degree 
at Cambridge, preaching on that occasion a sermon which in¬ 
duced John Norris (1734-1777) to found the Norrisian professor- 
shiu of divinity. About two years later he was appointed 
chaplain to the king and master of the hospital of St Cross, 
Winchester. In 1776 he became bishop of Che.stcr, and in 
1787 ho was translated to London. He was a supporter of the 
Church Missionary and the British and Foreign Bible societies, 
and laboured for the abolition of slavery. 

Of his published works the Review 0/ the Life a»ii Character of 
Arehbisho} Seeker (London, 1770), and the Summary 0/the hrincipal 
hviiietiees fur the Truth anti Divine Origin of the Christian Revelation 
(London, iSoo), have pa.sscd through numeroUH editions. 

PORTFOLIO (shortened form of finrlv folio, adapted from the 
I tub pnriafogli, porlare, to carr>’, and fngli, sheets or leaves of 
paper, Lat. folium, leaf), a case for keeping p.apers, documents, 
prints, maps, &r., usually a leather hook-rover with a flexible 
back. As the official documents of a state department are in 
the hands of the mini.sler of that department, the word “ port¬ 
folio " is frequMitly used figuratively of the office it.self, par¬ 
ticularly on the continent of Juirope, where the “portfolio ” is 
the symbol of office, as, in English u.sage, the “ .seals ’’ are for the 
i-ecretaryships of state. The phrase “ minister without port¬ 
folio ’’ is applied to a member of a ministry to whom no siiecial 
department is assigned. 

PORT GLASGOW, a municipal and police burgh and .seaport 
of Renfrewshire, Scotland, on the southern shore of the Firth of 
( lyde, 20J m. tV.N.W. of fdasgow by the Caledonian railway. 
Pop. (ipoi), 16,857. _ The ground behind the town rises to a 
height of 700 ft. and is jiartly oc’cupied by villas. Amongst the 
principal buildings are the town house (1815), with a tower and 
.spire; the town hall (1873); the library 0887) tounded by lames 
Moffat, a nierchaiil of the burgh, and the Carnegie Park Orphan¬ 
age, also provided from the .same bec|uest. Birkmyre Park was 
opened in iScsp The industries include shiphuilding and allied 
trades, engineering works, and iron and bra.ss foundries. 'J'he 
area of the port (which has wet and grating doek.s) amounts to 
16 acres, and thc're are 2000 yds. of quayage. The. h.irlioiirs 
are aceessilile at all stages of the tide. The district originally 
formed part of the parish of Kilmalcolm, the nneleus of the lowm 
being the village of Newai k attached to the baronv of that name. 
In i66,S it was piirchas*ed from Sir Patrick Maxwell of Newark 
b) the Glasgow magistrates, who here constructed a harbour. 
In 1605 it was erected into a separate parish under the name of 
New Pori Glasgow. In 1710 it beearne the ehief cu.stom-hou.se 
port for the Clyde, until superseded by Greenock. The graving 
dock made in 1762 was the first dock of the kind in Scotland. 
In 1775 Port Glasgow was created a burgh of baronv and since 
1832 has formed one of the Kilmarnock parliamentary burghs 
(with Kilmarnock, Dumharton, Renfrew and Rutherglen). Jt 
is governed by a council with provost and l.itdlies. Adjoining 
the town on the cast are the picturesque ruins of Newark Castk^ 
a quadrangular building dating from the end of the 16th century! 
Formerly the property of the Dennistouns, it now belongs to 
the .Sliaw Stewarts. 

PORTHCAWL, a seaport and urban district in the' mid- 
parliamentary division of Glamorganshire, .South Wales, 30 m. 
by rail W', of Cardiff and 22 m. S.E. of Swansea. Pop. (lyoi), 
1872. The urhaii district (formed in 1893) is conterminous 
with the civil parish of Newton Nottage, which, in addition to 
Portheawl proper, built on the sea-front, compri.ses the ancient 
village of Nottage, i m. N., and the more modern village of New¬ 
ton, I m. N.E. of Porthcawd. The natural harbour of Newton 
(as it used to he called) was improved by a breakwater, and was 
connected by a tramway with Maesteg, whence coal and iron 
were brought for shipment. The tramway was converted into 
a railway, and in 1865 opened for passenger traffic. In 1866 a 
dock (74 acres) and tidal basin (24 acres) were constructed, hut 
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since about 1902 they have fallen into disuse and the coal 
diverted to other ports, chiefly Port Talbot. Portheawl, howeve 
hw grown in popularity as a watering-place. Situated on 
slightly elevated headland facing Swansea Bay and the Brist 
Channel, it has fine sands, rocks and breezy commons, on one 1 
which, near golf links resorted to from all parts of Glamorgan, 
“ The Rest,” a convalescent home for the working classc 
completed in i8qi, with accommodation for eighty person 
The climate of Portheawl is bracing, and the rainfall (averagir 
25 in.) is about the lowest on the South Wales coast. The distric 
is described by R. D. Blackmorc in his tale The Maid of Ski 
(1872), based on a legend associated with Sker House, 
fine Elizabethan building in the adjoining pari.sh of Sker, wide 
was formerly extra-parochial. The parish church (dedicated t 
I St John the Baptist) has a pre-Reformation stone altar and a 
' ancient carved stone pulpit, stiid to be the only relic of an earlit 
church now covered by the sea. 

, PORT HOPE, a town and port of entry of Durltiim count) 
I Ontario, Canada, on the north shore of Lake Ontario, 63 ni. N.I 
j of Toronto by the Grand Trunk railway, and connected wit 
' Ch.arlotte, the port of Rochester, New York, by a daily steumboa 
service. 'I'hc population, 5585 in 1881, shrunk in lyoi to 418S 
but is increasing owing to the popularit y of the town us a summe 
resort. It is picturesquely situated oi'i the side and at the foo 
ol hills overlooking the lake; and Smith’s Creek, by which it i 
traversed, sujiplies abundant water-power. Trade is carried 01 
in lumber, gram and flour. Trinity College School, a residentia 
.school under Anglican control, has a long and creditable historv 

PORT HUDSON, a vill.age in Ea.st Baton Rouge Parish 
Louisiana. U.S.A., on the left bank of the Mississippi, abou 
135 in. above New Orleans. At the sharp turn of the Missis 
.sippi here the Confederates in 1862 built on the commandin; 
bluffs powerful batteries covering a stretch of about 3 m., theii 
strongest fortificiitions along the Mississippi between New Orlcam 
and Vicksburg. On the night of the 14th of March 1.863 Admira 
I'arragul, with seven vessels, attcuqited to run past the batteries 
comm.ar.ded by Brigadier-General Y'illinm M, Gardner, but fi.ui 
of his ves.sels were di.sabled and forced to turn back, one, thi 
“ Mi.ssi.s.sippi ’• was destroyed, and oiiK-1 wo, the “ I lartf ord “am: 
the “ Albatross ’’ got past. Gcneral N. P. Bank’s land attack- 
on the 27th of May, was unsuccessful, the Union loss, nearh 
2000, heingsix times that of the Confederates. A second attaik 
on the 14th of June, entiiilcd n further Union loss of .about 
1800 men. But on the 9th of July, two da5^.s after the news 
of the surrender of \ ick,sburg, after a siege ol 45 days. General 
Gardner surrendered the position to General Hanks with about 
6400 men, 50 guns, 5000 small arms and ammunition, and two 
river steamers. The Union losses during the siege were probahlv 
more than 4000; the Confederate losses about 800. The capture 
of Vicksburg and Fort Hudson secured to the Union the 
control of the Mississippi. 

PORT HURON, a city and the county-seat of Saint Clair 
county, Michigan, U.,S.,\., at the confluence of the .Saint Clair 
and Black rivers, and at the lower end of Luke Huron, about 
60 m.N.N.K. of Detroit. Pop. (lyoo). 1(1.158, of whom 7142 were 
foreign-born; (1C106 estimate), 20,464. It is served by the Grand 
Trunk and other railways, and by steamboat lines to Chicago 
and other ports. A railw.ay tunnel, 6025 ft. long, under the Saint 
Clair, connects the city with Sarnia, Canada. The tunnel, which 
has an inside diameter of 20 ft,, was constructed by the Grand 
Trunk railway in i88()-i89i at a cost of about $2,700,000, and 
was designetl by Joseph Hobson (b. 1834). Port Huron is laid 
out with wide streets, on both sides of the. Black River and along 
the shore of Lake Huron; it has attractive parks and mineral 
water springs, and is a summer resort. Among its buildings are 
the court house, the city hall, and a Modern Maeeabee Temple— 
I’ort Huron being the headquarters of the Knights of the Modem 
Maccabees(1881), a fraternal society which, in icjro, had amcm- 
bership of 107,737. iQoS Port Huron was the headquarters 

of the Knights of the Maccabees of the World (founded in 1883; 
283,998 members in 1910). Port Huron has large shipping 
interests, and since 1866 has been the port of entry of the Huron 
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customs district. In 1908 its exports were valued at $16,058,080 
and its imports at $4,850,120. The < ity has shipyards, dry 
docks, large shops of the Grand 'J’runk railway, publi.shing 
house.s, and mamifartories of agricultural implements, steel ships, 
automobiles, foundry products, paper and pulp, and toys. In 
1904 the city’s factorj' products were valued at $4,789,589. 

Ill the Frcndi I’'ort Si Joseph, <i lortificd Imdin" 

■juisl, which camr inlf» tiw- possession of th<* Hntish in I7(>i ami was 
occupied by Amrnran Iroojis in 1814. The tort was retnuiicd 
Port Gratiot 111 honour of Guueral Charles Gratiot (178H-1855), who 
was chicf-en^jincej in Gcnenil W. H. llarrisfin's army in 1813-181^, 
and was chief-engineer oftheV.S.Arniyin 1H28-183H. Tlie settlement 
which prrw u]) round the tort, and w.vs oigauizcd as a village in 1840, 
was also known us Fort Gratiot, and wui. annexed to Foil Huron 
in 1803. The fort was abniulonetl during 18^7-1848, during 1852 
1 806 ,and, permanently, in 1879. The eailieM iiorniaiientselthimnt, 
in w'hat later became Port Huron, was inad(‘m 1790 by several French 
iamilu’.s. This .settlement, distinct Irom that at the tort, was lirst 
calh’d La T?jvi6rc De Lude, and. atlcT 182S, liesinon<l. It \vasi»latted 
in 1835. incorjmraletl as a village in 1840 (under its present name), 
and ciiartered as a city 111 1857. 

PORTICI, a town of Campania, Ilnly, in the provliu'e of Naples, 
5 m. S.E. of Naples by rail, on 1 he shores of the buv, and at the 
foot of Vesuvius. Pop. (1901), 14,2.59. The palace, erected in 
1758, is traversed by the higli road. It once contained the 
antiquities from Herculaneum, now removed to Naple.s. and since 
1882 It has been a government school of agriculture. There is a 
.small harbour. Just beyond Purti<'i, on the south east, isKesma 
(pop. in iqoi, 20,182), on the site of the ancient Herculaneum, 
with several fine modern vilhis. The inhabitants arc engaged 
in fishing, .silk-growing and silk-weaving. The town was com- 
plelclv destroyed l>y the eruption of Vesuvius in JO51. 

PORTICO (Ital. for “ (torch," Lat. pm-licii\), a term in 
architecture for the covered entrance pori'h to a building, which 
is carried by colunint;, and either constitutes the whole front of 
tlic building, as in the Greek and Roman tem]iles, or forms an 
important Icaturc, as the portico of the Pantheon at Rome 
attached to the rotunda, A circular projecting portico, such 
us those to the north and south transepts oi St Paul's Catiiedral, 
and that which tornis the west entrance of St Mary le Strand, is 
known as cyclostyle. The term porlinis is use<l to distinguish 
the entrance portico in an angihifirostylar or peripteral temple 
from that liehind which is calk'd the puiln /iiii. 


Phillip in 17S8, though in 1770 Captain Cook, when coasting 
north, noticed what looked like an inlet, and named it after Sir 
George Jackson, one of the secretaries to the Admiralty. Captain 
Cook passed the harbour without recognizing its capacity; but 
tlte cliffs which guard the entrance are ,500 ft. high, and no view 
of the basin cun be seen from the masthead. Middle Head, 
which is opposite the entrance, closes it in, and it is nece.ssary 
to enter, turn to the south, aud then to the west before the best 
part of the harbour di.scloses itself. 

PORT JERVIS, a city of Orange county, New York, U.S.A,, 
on the Delaware River, at its junction with the Neversink, 88 in. 
N.^V. of New York city by rail, and at the intersection of the 
boundary lines of the states of New York, New Jersey and Penn¬ 
sylvania. Pop. (1900), 95S5, of whom S95 were foreign-born; 
(igio censu.s), 9,514. It is served by the Erie and the New 
York, Ontario & Western railways. The beauty of the scenery 
in its vicinity has made the city a summer resort. At Port 
Jervis arc situated the extensive shops of the Erie railway. 
Among the immuf-actures arc wearing apparel, silk, glass, and 
silver ware. 'I'he value of the factory products increased fretn 
$1,009,081 in 1900 to $1,6,55,215 in 1905, or 62%. Port 
Jeivis was laid out ill 1826, .soon alter work began on the Dela¬ 
ware &' Hudson Canal; it owes its origin to that waterway (now 
alxindoned), and was named in honour of Jolin liloomfloltl Jervis 
(1795-18.85), the engineer who constructed the canal, wlio, in 
1856, was in charge of the construction of the Croton Aqueduct, 
ami wrote Railway Property (1859) and The Cmisiructiim and 
Manasfiment oj Railways (1861). Port jerc is was incorporated 
as a village in 185,5, and was chartered as a cit)' in 1907. 

PORTLAND, EARL OF, an English title held by the family 
of W'e.slon from if>5,5 to i&SS, and by the family of Bentinck 
from 1(189 to 1716, when it was merged in that ol duke of Port¬ 
land. Sir Rii hard 'Wcsion (1577-1(155). according to Clarendon 
“ a gentleman oi very am lent estracLion by father and mothei 
was the .son and heir of Sir Jerome Wcsion (c. 1550-160,5) of 
Skreens, in Roxwell, Essex, Ids grandfather being Kirhard 
Weston (d. 1572) justice of tlie common plca.s. A niciribcr of 
p.irliuiucut during the reigns of James 1 . and Charles 1 ., Sir 
Uiduu-cl wa.s sent abroad by James on two occasions to negotiate 
on bcliulf ol the elector palatine Frederick V,; after the murder 
j of tlic duke of Buckingham, be liei'amc the principal counsellor 


PORTIERE, a hanging placed ot'cr a door, as its preneb name ! 
implies, or over the doorless entrance to a room, prom the | 
East, where doors arc still rare, it came to J'hirope at a remote 
date—it i.s known to have, been in use in the W'est in the 14th 


of Charles 1 . In 1628 he was created Ttanin Weston of Ncyland 
and in 1(155 carl of Portland. Hacliig in 1625 and 1(12(1 had 
experience in the difficult task of obtaining money for I lie nwal 
needs from the House of Commons, Weston was made lord high 


cenluiy, and was probablv introduced much earlier. Like .so 
many other domestic plenishings, it reached England by wav of 
France, where it appears to ha\'c been onginaliv called ridran 
de portc. ll is still extensively used either as an ornament or as 
a means of mitigating driuygdils. It is usually of .some heavy 
material, such us velvet, brocade, or jilush, and is often fixed 
upon a brass arm. moving in a.socket with the opening and closing 
of the door. 

PORT JACKSON, or Svdniov IIakhour, a harbour of New 
South Wales, Australia, ft is one of the safest and most 
hetiutiful harbours in the world ; its area, inehidliig all its bays, 
is about 15 .sq. in., with a shore line of 165 m.; it has deep water 
in cvciy part, and is landlocked and secure in all weathers. 
The entrance, between two rocky promontories known as North 
and .South Heads, is 2J in. wide liotween the outer heads, and 
narrows down to 1 m. 250 yd.s. The port i.s flanked on both 
side.? by promontories, so Uial, in addition to a broad and deep 
central channel, there is a series of sheltered bavs with good 
anchorage. Sydney lies on the soulhem shore about 4 m. from 
the Heads. Port Jackson is the ehief natal d6p6t of Australasia, 
the headquarters of the admiral’s station, and is strongly fortified. 
Tfie harbour has a number of islands, most of which arc u.sed for 
naval nr government purposc,s—Shark Island is the quarantine 
station, Garden Island has naval foundries, hospital and stores. 
Goat Island is occipicd by a powder magazine,, Spectacle Island 
is u.sed to store explosives, and on Cockatoo Island are important 
government dock,s. Port Jackson was discovered by Captain 


treasurer in i()28. IIis own inclinations and the obslaele.s in 
the way of rai.sing monev made him an advocate of a policy of 
peace and neutrality, lies eoiiduct was frequently attacked in 
parliament, but be retained both hi.s ofliec and the eonfidence 
of the king until his deal h on the i5tli of March 1655, His son 
Jerome, the 2nd earl (1605-1665), was imprisoned lor plotting 
in the interests of Charles I. in i (..(j, and was numinally pre.sideiit 
ol Munster from i().|4 to i6()o. He .sat in the eoiivenLion 
parliament of 1(1(10. He was suerceded by his .son Charles 
(i63<r-i(i()5), who was killed in a sea-fight with the Dutch off the 
Texcl, and then by his brother Thomas (1609-168S), who died 
in poverty at Louvain, when the title beeame exlinet. In 1(189 
it wa.s revived by William 111 ., who bo.stowed it upon iii.s favourite 
William Beiitinek (see below.) 

Sir Rieliard Weston must be distinguished from a contemponirv 
and namesake. Sir Richard Weston (r. 1579-1652), baron of 
the exchequer. Another Sir Richard Weston (c. 1466-1542) 
was a courtier and a dijilomatist under Henry VIII.; his son was 
Sir Eraneis Weston (c. 1511-1556), who was beheaded for his 
(dleged adultery with Anne Bolcyn. This Sir Ridiard had a 
brother, Sir William Weston (d, 1540), who distinguished himself. 
at the defence of Rhodes in 1522, and was afterwards prior of the 
Knights of St John in England. A third Sir Richard Weston 
(1591-1652), was mainly rc.sponsiblc for introducing locks on the 
Wey and thus making tliis river navigable. 

Another family of Weston produced Robert Weston (c. 1515- 
1573), lord chancellor of Ireland from 1566 until his deatli on the 
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20th of May 1573. Other famous Westons were Stephen Weston 
(1665-1742), bishop of Exeter from 1724 until his death, and his 
son Edward Weston (1703-1770) the writer. 

Much of the oatl of Portland's correspondence is in the Public 
Pecord Ofltce, I.Qndon. For lus polil ical career .sec .S. K. Ganhiier 
History of England (1883-1884), and L. von Ranke, EnrlisHic 
Ofschichte (F.iir. Iruns., Oxford, 1875). 

PORTLAND, WILLIAM BENTINCK, R.arl of (r. 1645-1709), 
English statesman, was born, according to the Dutch historian 
Gruen van Priiistercr, in 1645, although mn.st of the other 
authorities give the date as 1649. Tlie .son of Henry Bentinck 
of Diepenlieim, he was descended from an nneient and noble 
family of Ge.lderland. He bee.ime page of honour and then 
gentleman of the bedchamber to William, prince of Orange. 
When, in 1675, the prince wa.s alUcked by small-pox, Bentinck 
nursed him assiduously, and thi.s devotion secured for him the 
special and enduring friendship of William; henceforward, by 
his prudence and abilily, he fully justified the confidence placed 
in him. In 1677 he was sent to England to solicit for the prince 
of Orange the hand of Mary, daughter of James duke of \'nrk, 
aftcrward.s James TI., and he wa.s again in England in 1683 and' 
in 1685. When, in 1688, William was preparing for his invasion 
Bentinck vrent to some of the Germ.nn princes to seeure their 
support, or at lea.st their neutralitv, and he was also a medium 
ol eommunication between his m.istcr and his English friends. 
He superintended the arrangement.s for the expedition and .sailed 
to England with tlie prince. 

The revolution acconi] dished, I>entin>-k was made groom of fhe 
stole, first gentleman of the bedehambei-, mid a privy councillor; 
and in April 1689 he was created Baron Grencester, Viscount 
Wood.stock and ear! of Portland. He commanded some (Rivalry 
at the battle of the Boyne in itiqo. .and was present at the battle 
of Landen, where he was wounded, and at the siege ol Namur. 
But his mam work was ol a diplomatic nature. Having tJiwarted 
the plot to murder the king in 169(1, he helped to arrange the 
peace of Kyswiik in 1697 ; in K.ciK la was ambassador to Puri.s. 
where he opened negotiations with ],ouis XIV. for a partition of 
the .Sp.inisli inon;irrhy. ami as William's repre.seiitative. he .signed 
the two jiartition treaties, Portland had, however, lieeome very 
jealous ol the rising inlluenre of Arnold van Keppel, earl of 
Albemarle, and, m ibqq. he resigner! all his offices in the royal 
household. But he did not iorleil the csleeio of the king,who 
eontinned to trust .and employ him. Portland had been loaded 
with gitl.s, and this, together with the jealousx- felt lor him as a 
foreigner, made him very nnpopnlar in England, Ble received 
Hl.S.noo ai'n s of la.nd m^lreland, ancl only the strong opposition 
of a united House of Commons prevented him olitaining a large 
gift of crown lands in North Wales, luir his share in drawing 
III- the p.nrlition treaties he was impeached in 1701, hut the ec.se 
against him was iiol proceeded with. He w.as orr.a.sionallv 
employed on public htisiness under Amie until his death at his 
re.sidenee, Bulslrode in P.uekinghanishirc, on the 23rd of Novem¬ 
ber 1709. I'ortland's eldest .son Henry (1680-1724) siiececricd 
as 2nd earl. Tie was created marquess of 'I'Uchfield and duke of 
Portland 111 171(1. 

See ('. Burnet, Hisforv of Mv Oivn Time (dxfnr.l, 183s): Loid 
Mne.aiil.y, Hi.i/,-iry 0/ England (1854); L. von Katil£e,'A'«<ffisrie 
UnchukU. (Eng. tran.s., Oxford, 1875); and esiwciullv Onno Klopr, 
Pn I'all da Hanses Siuait (Vienna, 1874-1888). See also Dr A \V 
Ward s article in vol. iv. of flic Diet, Nai. Biog. 

PORTLAND, WILLIAM HENRY CAVENDISH BENTINCK, 

3rd Duke of (1738-1809), prime mini.ster of Jvngland, son of 
Wilham, 2nd duke (1709-1762), and grandson of the ist duke 
Ills mother, Margaret, granddaughter and heiress of John 
Holies, duke of Newcastle, brought to her husband Welheek 
Abbey and other estates in Nottinghamshire, lie was horn on 
the 14th of April 1738, and was edueated at Oxford, where he 
graduated M.A. in 1757. In 1761, as marquess of Tilchfield, he 
Liecame M.P, for the borough of VVeobly (Hereford), hut in May 
1762 he was called to the upper house on the death of his 
lather. Under the marquess of Roekingham he wms, from July 
1765 to December 1766, lord chamberlain, and on the return of 
lloekinglmm to power in April 1782 he was made lord-lieutenant 
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of Ireland. After the short ministry of Shelburne, sueeeeditig 
the death of Rockingham, the duke of Portland was selected by 
Fox and North as a “ convenient cipher ” to become the head of 
the coalition ministry, to the lormation of which the king was 
with great reluctance compelled to give his as.sent. The duke 
held the premiership from the 5th of April 1783 until the defeat of 
the bill for “ the just and efficient government ol British India ’’ 
caused his dismissal from office on the 171J1 of Decemberfnllowing, 
Under Pitt he was, from 1794 to 1801, secretary ol state for the 
home department, after which he was, from 1801 to 1805 
president of the council. In 1807 he was appointed a second 
time prime minister and first lord of the treasury. Til health 
caused him to re.sign in October 1809, and he died on the 30th of 
that niimlh. He owed his political influence chiefly to his rank, 
his mild disposition, and his personal integrity, for his talents 
wore in no sense brilliant, and he was deficient in practical energy 
as well as in intellectual gr.asp. 

He married in 1766 Lady Dorothy Cavendish (1750-1794), 
daughter of the 4th duke of Devonshire, and was succeeded u.s 
4th duke by his son William Henry (1768-1854), who married 
a daughter of the famou.s gambler. General John Scott, and was 
brother-in-law to Canning. His .son, the 5th duke, VI'ili.iam 
John Cavf.ndi.sh P.ENTiNCK-Srorr (1800-1879), died iinmurricd. 
He Is notable for having rnnstnieted ttie underground halls at 
Welheek .Abbey, ami for his retiring habits of life, which ga-ee 
occasion tor some singular stories.' He was succeeded by his 
cousin William John Akthuk Charlk.s James Cavenoish- 
Bentinck (h. 1857) as 6th duke. 

PORTLAND, a seaport of Noniianby county, Victoria, 
Australia, 250 m. iiy rail S.VV. of Mclliinimc. I’op. (1901)’ 
2185. It stands on the western .shore of a magnificent bavi 
24m. long and, 12 m. broad, and is the outlet for a rich agri¬ 
cultural and pastural tract. 

PORTLAND, the largest city of Maine, U.S.A., the eounly 
seat of Cumberland counts’, ami a port of entrv, on Casco Bav, 
ahoul 115 m. by rail N.N.E. of Boston. Bop. (1890), 3(1,425; 
(1900), .50,145, of whom 34,918 were born in Maiiv, 3125 in 
the other New England states. 4476 in Canada, and 3273 in 
Ireland, and 291 were negroes; (i(;o6 estimate) 55,167.' Port¬ 
land is served by the Maine Central, the Bosinn S; Maine, 
and the Grand Trunk railways; by .steamboat lines to New 
York, Boston, Bar Harbor, .Saint John, N.B., and other coast 
ports, and. during the winter season, by the Allan and 1 tominiun 
tran.sallantie lines. It is eonneeterl by ferry with .South 
Portland. 

' I’ulilir mtiTost centrerl for some years rnmi<I the allegiition tti.at' 
he Ijveil a (lotilile life anti was iileiitical witti Mr T. C. Dniti, an 
iipliolsterer of Baker Sfrect, Ix^nnlon, who, in 1841, mimed tiinie 
May. The " 1 Inice case," involving a el.aim lo the title an.l estates 
liy Mrs Driiec (widow nl W. T. Drnee, son ol T. C. Drnee bv Annie 
. Maj') on heh.alf ol her son, aroused mncli attention Irom 1S97 to too8. 

I The ijnke of Portliiid was nndniibtedlv biitied m Keiisal (been 
I coinetcry in 1879. " Drure," on the other Iviiiil, was s-uppnserl to 

liavc died in 1804 and been interreil in Highgate ecmeli-rv, las will 
bcijucatlung over /7o,ooo in personal cslatf. Mrs Druce’s claims 
had tivn asperts, both as iin'olving ttie revocation of prolsite ol 
T. Driice's will, and also as identifviiti; ITiiee with the diike of 
T’ortlind. But her ajqilication to have thepr.ave in HiRlp'.ite opened 
(with the object of showing that the coffin there was empiv), though 
granted tiy Dr Tri.stram. chaneellor of flie dioeese of I,onil(>n, was 
fhw.arled bv a mperU bi'ing enlered on the jiart of the exeriit’or of 
T. C. Dnice’s will; amt Ihe ease liecame Ihe snhjecl ol eonstani 
jiroccediiigs in fhe law-courts witlioiit result. Meanwhile it was 
discnveretl that children ol T. C. Drnee bv a former wife were livitm 
in AusTr.alia, and Mrs Drnce’s claims fell into fhe baekipoiind, the 
case being taken iqi independently by Mr G. H. Dniee as the rqne 
seiitativeof this family, Irom 1003 onwards. A company to linanre 
his case was lormcd in 1904, and in the autumn of 1007 he instituted 
a charge ol Jicrjiiry ag.iinst Mr Herbert Drnee, T, C. Dnire's 3’Onnger 
son and executor, for having sworn that he h.ad .seen his lather die 
in 18(14. Bensational etddence ol a mock burial was given by an 
American witness named Caldwell, and others; but eventually it 
was agreed that the grave at Highgate should he opened. This was 
done on December the 30th, and the bodv of Mr T. C. Dnice was 
then found in the rnllin. The charge of perjurv at once collapsed 
and was withdrawn on Januarv btli, the opening of the grave 
definitely putting an cjid to the .story of any identity between the 
two men. 
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The hilly peninsula, to which Portland was confined until 
the annexation <if flu- town of Dcering in iSgg, is nearly 3 m. in 
length by about J rn. in average wi<lth; at its east end isMiinjoy 
Hill, 160 ft.above the sea, and its west end Bramhall Hill, 15 ft. 
higher. Portland's total land area is about 2rJ s<|. ni. The 
scenery in and about the city is noted for its picturesqueness, 
and this, with its delightful summer climate and historic interest, 
attrarts a large number of visitors during the summer sea.son. 
Munjoy Hill commands a fine view of ('asco Bay, which Is over¬ 
looked by other wooded heights. There is excellent yachting 
in the bay, which contains many beautiful islands, such as 
Peaks and Cushing's islands. liramhall Hill commands an 
extensive view west and north-west of the bay, the mainland, 
and the While Mountains some 80 m. distant. 

'Djf city’s park system includes the ^t’ostern Promonacle, on 
Pramhall Hill; tlie Kasleni Prouienadc, on Muiijoy Ihll; Fort Allen 
Park, at the .south extreinih'ol the latter promenade ; I'ort Sumner. 
anolhcT small park fartluM west, on the same hill; Lincoln Park, 
eontainmg acres ol heautiliil jjroiinds near the centre ot tin* city; 
i><*enng’s Oaks (tua<le tanicnis by Longfellow), the prmcipul park 
(50 acres) on the peninsula, with many tine oM trees, pleasant driven, 
anti an artificial lumd iKU’d tor boating; and Moimment Square 
and Pnolliby Square. Tliere are many pleasant drives along tin- 
shore ot the bay or the banks ol rivers, and .some ol these lead to 
popular ^esorl^, .such as JLverlon (kirk, on the l’resum]).sf.ol; Cape 
(Oitage Park, at the nioulh of tin’ harbour; and halmoulli L’oresnU, 
hordiTing tin* iinn-r bav 

'riie stn-ols ot I’orliaiKl are generally well paved, are unusually 
clean, and, in the residence districts, where the fire of i8m> did not 
extend, they are protusely shailed by elms and oilier large trees— 
Portlaiul has been called the " Forest City.” C'ongre.ss Street, the 
pnn< 5])al thoroughiare, extends along the middle ol (he peninsula 
north east and south west and from one end ol it to (he other, passing 
m (he middle of its course tiirough the sho])piiig ilislrict. 

In Ptirllaiul’.s archilei lure, hotli jmblic and piivatc, there is niiirh 
lliat is exi.<‘llent; and tliere are a iiumb<-r ot buddings ol Insloiic 
iiiti-iest. Tlie Post (dtlice, at the corner of Ex(.hange and Middle 
Stn-ets. IS ol white Vermont marble and has a Corintliian portico. 
The gi'amie Customs House, extending trom Fore Street t<i Commei- 
cial Street, i.s large and massive. The Public Liliraiv bniUling 
IS homanes(pie ami elaborali-ly ()rnn,tnei;te,|; the bmhlmg was 
presented to thecify by James P. Baxter; in the library is llie statue, 
by Benjamin Paul Mcers (ih^s- i'''<'i). ol the dea<l pearl diver, well 
known from Hawthorne's descrqdion in I'lir Mmhlc Faiin. The 
Cumbeilaml County (duirl House, ul white IVIaim-granite, occupies 
the bloLk boumled by Federal, Pearl, Church and Newbury .streets; 
immediately opposite (to the soutli west) is the Federal Court build 
ing, also of Maine granite. The Portland Observatory, on Munjoy 
I hll, erected in 1K07 to delect approaching vessels^ rises m it. above 
tnle-water. In Monument Sipiaie, (he site of a battery in 1775 
IS a so|<hers' and sailors' monunn-ul' (i8ho). a ball granite ptslestal 
smmouuleil by a bronze feni.ih- figure, by Franklin Simmons; 
at the cornel ol State Street is a statin- ol Henry W. I.ongtellow by 
the same .sciilploi; and where Congn-ss Street crosses the Eastein 
ProiiK-nade, a monument to the hrsl settlers, George Cleeve anti 
Kichaid i'ncker. On the Western Promenade there is a monument 
to I'homas Brarketl Fet-d, w-ho was a native and a resident of J*orl- 
laiid. Oil Congress Street, below the Observatory, is the Haslern 
Cemetery, the oldest Imrying ground ol the city ; m it are the graves 
of Commoflore fCtlwaril Prelih*, ami of Cajitaiii Samuel lilythe 
(1784 iHi.O ami Cajilam Willuam Burrough.s {1785 1813), who weie 
killed in tlie engagement between the British hng “ Boxer ” and the 
Anienc<an brig “ Fnierjinse,” their respective ships, off this coast 
on the stli of September 1813. The cemetery also contains monu¬ 
ments to Alon/o P. Stinson, the first soUIier trom I’orlland killed 
in the Civil War, to the Portland soldiers in the War of Iiulependenct, 
and to Hoar Admiral James Alden (1810-1877), ol tlie TJ.S. Navy, a 
native of Portland, .^mong the churches are the Cathedral of the 
Immaciilali- Conception (Roman Catholic), with a .spire 23b ft. high, 
and St laike's (ProtesUnt ICpiscopal) Calliedral. In the Willislon 
Church (Congregational), in Thomas Street, the Young People's 
SocK'ty of Clinslian hhidcavour was lounded in 18K1 by the Kev. 
Fruncis K. Clark, then pastor of the church. The finest residence 
district is on Bramhall lliH. Many houses, e.speciallv in Stale, 
Danforth and Congress streets, are simple in style and old-fashioned 
m architecture. Of special interest to visitors is t)ie Wailsworth 
Longfellow Hou.se—ttie early liome of ff<-nry W. Louglellow— 
which was built m 1785-1786 In’ General Peleg Wadsworth (1748- 
i82q), a soldier of the War of Independence, a representative in 
Congress from I7<J3 to 1807. ami the grandfather of the poet; was 
given by Longfellow’.s sister, Mrs Anne T.ongfcllow Pierce (1810-190j) 
to the Maine Historical Society; aiul contains interesting relics of 
the Wadsworth and Longfellow famihes, and especially of the poet 
himself. Behind the " Home ” is the Library oi the Maine 
Historical Society, 'bhe birthplace of Longldlow is now- a tenement 


house at the corner of Fore and Hancock .streets, near the Grand 
Trunk railway station. 

In Porfland. a.s in Bangor, llie Maine Mu.sic Fe.slival (begun in 
1H97) i.s held every year in October, three concerts being given by a 
chorus coinpo.sed of local choruses trained in diltcrent cities of the 
state for the Icstival. 

Among the institutions arc : The Medical School of Maine, the 
medicAl department of Bowdoin College—instruction being given 
hero tlurmg the last two years of the course ; Westbrook Seminary 
(charteriKl in 1831, and empowered to grant degrees in 1863); (lie 
Ihiblic Library, containing (iQio) 05,000 sols.; the Library of the 
Maine Historical Society (30,000 vols.); the Mechanics' Library, 
the Grcenlcaf Law Library, tlie Maine General Hospital, ami the 
United Stales Marine Hospital. 1 'he Portland Society ol Natural 
History, founded m 1843 and mcorjiorated in 1850, ha.s a building 
(1880) containing a library and natural history colleclion.s. TJie 
city IS siqiplied with good water Irom Lake Sebago, 17 ni. distant. 

The liarbour has an artificial breakwater and exleii.sive modern 
fortifications (Fort I’reble, on the Cape Shore ; Fort Levett, cm 
Cushing's Island; Fort Williams, at I’ortland Head; and J'brt 
McKinley, on Great Diamond Island, among (lit- best equijijied m 
the United Stales). For a long perioil the city was noted lor its 
commerce with the West Indies, which began to decline about 1870, 
but the coast trade ami commerce with (.beat Britain is still eon- 
sideralile, esjiecially in the winter, when Portland is tlie outlet of 
much ol the trade Irom tlie Gieat Lakes that m the otht-r seasons 
passes through Montreal. The piincipal exports aie grain, live¬ 
stock and fruit. In 190S the exports were valued at i , 353,-539 
ami the imports at ^1,1 8 q, 9<.>4. The Grand 'rrunk Kaihoad 
Company has ln-re two of the hugest gram warehouses on the Atlanta 
Coast. In 1905 Portland was tin- first manuiac luring oi the 
.state, with a factory product valued at l^i),132,801 (.t-, against 
$8,527,(149 for Lewiston, which fiulranked Portland in 1900); liere 
are loundnes and macliine-'-hops, jilaning-mills, ear am! laihvay 
rejiair .shops, packing ami canning establislmients—probably (lu- 
first fndiaii corn canned in the United State.s was canned near 
iNirtland m 1840—jHittenes, and lactones for ni.iKing bools, siioc-s, 
clolhmg. matches, .screens, sleiglis, carnages, eosinetic.s, Ac. Ship- 
Iniildiiig and ii.shmg are irnjiortant mdustnes. 

'i'he first jM-rnuinent st-tlleriienl on the peninsula was 
cstiihlished ]>y (je.orgo Cleeve and Richard 1 ‘nckor ut the Jout 
ol Munjoy Hill in JO33 iinmedialely alter they had been eje( t(-(l 
Irom liuid which they had rlainual at the mouth of the .Spurwink. 
Soon the hill ut the east end beranie the proper!3'of (ieorge 
Munjoy and that at the west end tiie proper! v of (Jeorge l^ram- 
hali. 'I’he Indian name of the peninsula was Macht-gonne, and the 
new .settlement was during tlie next few years known lyv various 
riame.s, .such a.s('a.sro, (asco Neck, (’hTve's Neck, and M unjoy's 
Nei-k. In 1658 Massuehusells extended Us jurisdiclion over this 
part of Maine. The peninsula, with eonsiderahlo neighbouring 
territory ami ('ape IClizabeth, wa.s organized as a towm in 1718 and 
was named Falmouth. 'Lhe town sufTered so severely from the 
Indians itt 1676 that it was deserted until 1678. It wasalUu'kt-d 
in i6Sc),and in 1690 it was utterly destroyed by the French and 
Indians, and remained desolate until after the Treaty of Utrecht 
in 1713. When the port of Boston was (dosed by Great Britain 
in 1774 the bell of the old First Pari.sh Oiurch (Unitarian) ol 
Portland (built 1740; the. present building dates from 1825) 
was muffled and rung from morning till night, and in other ways 
the town showed its sympathy for the patriot cau.se. As a 
punishment,on thcjSth of (Jclober 1775, the town was bombarded 
and burned by a British fl(‘et. The peninsula portion of 
Falmouth was incorporated as a distinct town in 1786 and w'us 
named Portland. Portland was tlie capital of the state from 
1820 to 1832 and in the latter year was chartered as a city. 
In i88() a large (*entral portion of the city, about 200 acres, 
was do.stroyecJ bv a fire resulting from a Imurth of July 
eelebratmn. ]*ort!and was the birthplace of Henry Wadsworth 
Ixingfellow, 'I’homas Jirackett Keed. Edward Preble und his 
nephew George Henry Preble, Mrs Parton (“ Fminy Fern”), 
Nathaniel Parker Willi.s, Seargent Smith ITenti.ss and Neal 
Dow, and it was the home of William Pitt Fessenden, Theophilus 
lAirsons and Simon Grrenleaf. 

See W. Willis, The Hixtnry of Poriland-{Portland^ anfl 

William Goold, Portland in the Past (Portland, 1886). 

PORTLAND, a city, port of (.-ntry and the L-ounty-soal of 
I Multnomah county, Oregon, U.S.A., on the Willamette Rit'cr, 
near its confluence with the Columbia, about 120 m. by water 
from the I’acific, 186 m. by rail S. 55 .W. of Seattle and about 
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772 m. N. of San Francisco. Pop. (1890), 46,385: (“joo). 
90,426, of whom 25,876 were foroign-born (6943 Chinese); 
(1906 estimate), 109,884. Portland is served by tlie Northern 
Pacific, the Southern Pacific, the Canadian Pacific, the Great 
Northern anti other railways, by transpacific ves,sels to Hong- 
Kong and Yokohama, by coastwise vessehs to San Francisco, to 
ports on Puget Sound, in British Columbia, and in Alaska, and 
by river boats sailing 100 m, farther up the Willamette and up 
the Columbia .md the Clearwater to Lewiston, Jdaho, The city 
is built on both sides of the river (which is cro.s.sed by five bridges), 
and covers about 44 sq. m. On the western side the ground 
rises gradually fort! distance of J to ij ni.,and then rises abruptly 
500-1000 ft. to "Portland Heights" and “Council Crest," 
beyond the much-broken surface of which rises the Coast range; 
on the eastern side a slighti)- rolling surface extends to the foot¬ 
hills of tile Cascade Mountains. From “Portland Heights ” there 
are fine views of the Columbia and Willamette valleys, and, par¬ 
ticularly, of the snow-clad,summits of Mt Hood,Mt Jefferson, Mt 
.St Helen's, Mt Adams and Mt Rainier (or Tacoma). In the 
residence districts (King's Hill, Nob Hill, Portland Heights, 
Willamette Heights, Hawthorne Avenue, &i:.) arc pleasantly 
shaded streets, and grounds decorated vvith shrubs, especially 

January 


PORTLAND, ISLE OF, properly a peninsula of the coast 
of Dorsetshire, England, as a prolongation of a narrow ridge 
of shingle, I'hesil Bank {q.v.), connects it with the mainland. 
Pop. (1901), 15,262. It is 4 m. long and nearly I'J in extreme 
breadth, with an area of about 4^ sq. m. The shores are wild 
and preeipitous, and Portland is inaccessllile from the sea except 
towards the south. The highest point, close upon 500 ft., 
is the Verne hill in the north. Wave action is seen in the 
numerous caverns, and south-east of Portland Bill, the southern 
extremity of the isle, is a bunk called the Shatnbles, between 
which and the land there flows a dangerous current called the 
Race of Portland. A raised beach is seen at Portland Bill. 
The substratum of the island is Kimeridge Clay, above uhieh 
rests l)cds of .sand and strata of Oolitic limestone, widely famed as 
a building stone. Extensive quarries, which are Crown properte-. 
have supplied the materials for ,St Paul's Cathedral and man\' 
other important public buildings. In the " dirt-be<l " resiing 
upon the Oolitic strata numerous specimens of petrified wood 
are found, some of great .size. The soil, though shallow, is 
fertile, and mutton fed on the grass has a peculiar rich flavour. 

I Quarrying, fishing and agriculture arc the chiel industries. 

I .Several curious local customs are retained by the inhabitants, 
A joint railway of the Great Western and London & South 


roses, which sometimes bloom as late as January—an 
amiual "Rose Festival" Is held here in June, the city has j Western companies runs south Irom V\eymuuth to Portland 
201; acres in parks and numerous beautiful drives. It has a fine 1(4^111.) and J'.aston (8^ m.) on the Lie. ihe isle contains a 
climate, the mean temperature during the winter montlis from I convict pri.son with aecomniodation for about 1500 prisoners. 


1874 to i<)03 was 41" F.; the mean summer temperature for the 
same period' bf F. For the year ending the 51st of May 1900 
the death-rate w'as reporterl to be only 9 jicr 1000, and in 1907 
to be onlv 8'28 per 1000. The c,it\'s water is brought through 
a pipe 30 m. in length from Bull Run River, which is fed by 
liiill Run Lake at an elevation of more than 3000 It. in the 
Cascade Mountains. 

AmoriR the proniineiil ImOilings are the roiirt iloiiM-; tlic City 
Hall, cont.imiuy the looms ol tlie (.hegoii Hislorieal Society; tlie 


- J'ortland Castle, built by Henry VHI. in 1520, is generally 
; occupied bv the commander of the engineers or ol the regiment 
■ .stationed on the island. On a rock on the eastern side are 
I remains of a more ancient lortress, liow and Arrow Castle, 
a.scribed to William Rufus. 


( A liarlwur of n'lugt*, in 18*^7 iiivlfT Ihf dinTtr^n ol 1 ]i(‘ 

; XdmiruKy, wa'^ complHrtl .snnic fiftcon ycar<> lakT. A !>r«‘aiv\vat(T 
,stn‘tchiiig in a ii<»rthfrly (hn-ctiuii Iroi i llic norUi eaNi cornt'i o) iht- 
islaml partially cncloM’<) a laifjc area <>i waltir naturally shclUTctl f»ii 
riisfornK Himisc, the J’rotc.sianI Kpiscxfiial ('allu*clral: (lie Public j tli<-stjulli anti we*;!. Au inner arm ran nearly cast Iroiii tlic iblani) 
Librarv (witli 75.000 vuhtine.s in 1908): s«‘\-crai lull offict* buildings ' and icrminaltHl in a masonry licad and fori, and an outer detaciietl 
willi frames of steel; and Iho ,'\rt Museum (1905). Tlierc are large j arm l»ciil lo the north and terminaled in a circular lorl, a narrow 
^Main eleeators and miles oi wliarf.s aud docks! 'Among ctlucational . entrance for hlnppiii^ being left belwtH'ii the two. It ^vas tunned 


institutions aie the law and medical departments oi Uic Liiuversity 
of Otegon. !ldl iMiIitary Academy (1001) aud rolumbia Ibiiversity 
(Roman Catiiolu-, 1901). Tin- which was established 

heie m 1850. Is one ot the most iiiliuontial iiewspai>ers on the Pacific 
Slope. 

'rlie harbour is accessible* lor vessels of 2i» ft. drauglit and thecity’.s 
leu'ling nuluslty is Iht- shipment by water and by lail of fish 
(e.spertallv salmon) and of the prodnrK (largely lumtier, wheat and 


ol a rubble mound (jiiarriccl by convict laboiii at the summit ol the 
island, and was lowered by a wire-roja* incline to the sea. 'riie 
liarbour thus made was open on the north U) Weymouth and Uie 
Channel, but the necessity ior greater iirotection from torpedo 
attack ma<le it advisable to complete the enclosure. Accordingly 
the Naval Works Acts oi 1895 aud subscipient years sanctioned 
works lor closing the ga]> - about 2 in. long -between the end 
of the outer bn^kwater and the Biiv;leav(‘s rocks near \\^*ymoutli. 


fnutK) of'thc ncli Willamcdc :iik 1 ( olumliia .allcvs. It is also .an , by two new breakwalers. One ol (liese runs ne.arlv f.isl Iroin the 
iniporlnnl lobbing tcntici The vahir ol the exports in igo8,BmUeaves.shorean(fiMibniil4(i^2(l.lonB,wliilelioiiiitse.xti-emitv 
amounted to .'iio,0.52,hflo and tlie value ol the iinpoils lo iz.oty.si 3; i the other, about .140,5 ft, long, stn-tclies ni a .soiitleeast direction 
the foreign trade is cliieny "itli Great Bril.iin and il.s ixissessioiis, i towards Ihe old outer breakwater, i)a.ssai|<'s for iiavig.itioii about 
and willi ’the Oru-iit, w here wheat and flour are exchanged (or raw 1 700 ft. wide .siparaling it Irom its neighbours at each end. 'i’he.se 
silk, tea and niainla and oilier fibres. Portland is the principal ' new structures also consist of rubble inoiiiuks. 'I'he deleiisive 
manulailuriiig ntv of 1 he state. Tlie tolal value of its factory pio- I harbour thus completely enclosed has an are.i of 2200 .acres to the 

■ ■ ' ■ L's were one lalhoni line, of which 1500 acres lull e a de]iMi oi noi less tliaii 


duel 111 no; was 512.5',(151,321. The priiidjial manulaelures were 
lumber and i imber luodiK ts) 53,577,.365) anil flour and grist null ])ro- 
duels (52,712,735), other imjiorbant m.anulaetiircs were parked 
meal, planing iiiill jiroduets, lonndry and machiiie.sho]) products, 
railway cat', (repaired), cord,ige and twine, and eaiined aud preserved 
(i.sh (.salmon), oysters and tniits and vegetables. 

Btirtliinci, nannetl after Portland, Maine, was founded in 
1845 by two roai-e.statc men irom New Engl.and, and tviis ciiar- 
tered as it city in 1851. It.s eurlv grow'th was promoted by the 
demand for provi.sion.s from Cidifnrriia soon after tfie discovery 
of gold there, and itllhoiigh a considerable portion was swept 
by fire in 1873 the city had a fiopulation of nearly 20,000 before 
railway communication with the East was established by tlie 
Northern Pacific in 1883. East Portland and Albina were 
annexed to the city in July 1891. 'I’he Lewis and Clark Cen¬ 
tennial and American Pacific Exposition and Oriental Fair was 
held in Portland in 1905 in commemoration of the expedition 
of Meriwether Lewis and l^hlliam Clark to tliis region in 1805. 
The forestry building, 205 ft, long by loS ft. wide and built of 
logs of (Oregon fir 6 ft. or more in diameter and 54 ft. long, and 
a building devoted entirely to the subjert of irrigation, were of 
umi-sual interest. The fnre.stry building is now maintained as 
a museum chiefly lor timber and timber products. 


30 It, at tow water. There is no doekyard at Portland, but the 
watering and coaling arrangements tor Die supply of the fleet are ol 
con.sider.able importance, i'liere is a coaling (ctty and camber lor the 
storage ol both sea-borne and land borne coal, with hydraulic 
ajipliances lor hanJhng it. The harhour and island arc sliongly 
lorlihed. 

The isle of Portland is not mentioned in the, time of the 
Romans. In 837 it was the scene ol an aetion against the Dane.;, 
and in 1052 it was plundered by Earl Godwine. In 1643 the 
parlianientarv party made themselves musters ol the island tuid 
r.astle, hut shortly afterwards these were regained by the 
Royalists through a clever stratagem, and not rceot'ered again 
bv the forres of the iiarliament till 1646. 

' PORTLANDIAN, in geology, a subdivision of the Upper 
Jurassic .system that inelinles the strata lying between the 
Kimeridge Clay and the Purheck beds. These rocks are well 
exposed on the Isle of Portland, Dorsetshire, where they have 
been tjuarried ior more th;m 200 years. J. Mitchell appears 
to have been the first to use the term “ Portl.ind lime ” in 
geological literatu.'e (1788); T. Webster spoke of the “Portland 
Oolite ” in 1812. In England the strata are very variable; the 
upper part consists principally of limestones, shelly, oolitic or 
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rompart, or in plarrs wry closely resembling chalk (Upwuy, 
Portisham, Prill, Chilmark). Nodules and layers of chert are 
well det'eloped in some of the limestones of l>)rsctsliire .and 
elsewhere; and a silieified oolite ornirs near Rt Alban's Head. 
About Swindon, beds of sand are common in the Upper Portland 
beds with layers of <'aicarenus sandstone (Swindon stone). 
IMiirly and sandy beds occur also at Shoto\'er Hill. The lower 
portion is usnallv .sandy and .shows a gradual passage into the 
underlying Kinieridgc Clay. W. H. Fitton in 1827 gave the 
tiamo “ Portland Sand ” t{) this division. The Upper Port- 
lundian in Uor.set.shire is 1,^0-170 ft. thick; the Lower I'ortlandian 
in the s/inie district is too-120 ft. These rocks crop out from 
South Dorsetshire into Wiltshire, Oxfordshire and Buckingham¬ 
shire, and possibly extend beneath younger rocks into Bedford¬ 
shire and Cambridgc.shiro. They have been proved by borings 
in .Russex and Kent, and in Yorkshire they are represented 
by part of the Speeton Clays, and in Lincolnshire by part of 
the .Rpilsby Sand. At Swindon atid .Ajde.sbiiry a conglomeratic 
layer with .small pdihles of lyditc and phosphatized fossils lies 
at the base of the Portland Stone. 

The Ufiper Portlatidian of Kngland is characterized hy the 
anunnnile Pnisphinctrs along with Cythrria {Cyrrna) 

TH^nsa, 'rrij^rmia phhnsn, Perisphinrics bolunirnsis nnr] Trij^nvia 
inrurvn its snbzonal forms. Olrmrephanus is the zonal 

amrnnnitc in the Lower Portlandian, as.sot'iated with Trij^iima 
Pclhiti, C'ypriria Bro‘iip,niarli, F.xngyra bumtrulann and Aslartr 
Snrmanni as snbzonal indices. Other characteristic fostils 
ate Cnitimtm portUwdicum, tlic ctists of wliicli form tlic familiar 
*' I’lirtliiiifi screw,” harhnra ohlnuga, the Cliclonian Sirgprhrlys; 
tlic remains of .saurians Plinsaunis ;ind CitupUrnaiirns and others 
arc found; Mcsinlou, Isibyiidiis an<l otlicr fishes occur in this 
formation. 'I’hc I’ortland limc.stoucs have been much in 
dcmarul for liiiilding purpo.sc.s; at Portland the “Top Roach,” 
tlic “ Wliit Bed ” or t.ip irccstnnc, and the “ Best Bed ” (or 
BatjC Bi;d) are the l)c;.t known. In tlic Vale of M'urdour the 
lower Portlandian lias been largely (juarried; the stone Irom 
this ncigh.liiiurliood is often dosiribcd as Wardour, 'I'lshury or 
( Iiilmark stone. .Swindon stone is a calcareous siiudstonc that 
occurs in tlie .sands ol tlie Upper Portland bed.s near Swindon. 

Itocks of Portlaiuhan ,igc arc well (Icvclopcif on ttic ronlineiit of 
Furojii', but tlic proiipina ot ttic strata is (llticiciit in some rc.sjMT.ts 
tniiii ttiat a'!n]ilc;l by b.nglisti gcologi.sts. In Frame tlic " Fort- 
laritlian " is nsiially taken to inchi<lc the r'lirbccloan as well as the 
cijiiivainnts ot the Knglish l*ortl.i.nil iiecls, and sonic .iulhoi*s, e.g. 
hi. Kenevier, have included more or less ot tiic Kinicridgian in this 
flu iHion. The Portiamli.in of north-west flerniany includes the 
F,imhc('.kh.*tiiser lilattenkalk and the l.ower tkirtland Kalk. r>|ipeFs 
■■ Tithnniin ” (tithoiilc) division, enibracilic I'ppcr Knneridge be.ls, 
Portl.anflian and rtirbeckian beds in Ifie .‘Mpine district, is now 
rec.ignue.d us a deeper water deposit of this time with many jHiints 
of reseniblanee to the Kiissiaii devilopmcnt to whirti the name 
” Volgian “ has been applied hy S. Nikitin. The Portl.indian ticds 
ot Yorksiiire arc more nearly related to the Volgian phase than to 
the beds ot the .same .age in the south ol lingland. The term B<mo- 
nian (--•- Bolonian) was suggested hy j. 1’. Blalo' in iSKi for a ji.irt ot 
the Portlandian senes, from tlieir oceiirrf'nce at Boulogne (Bononiu) 
where they are similar to liie beds of llorsel. Me liinitcd the name 
Porflanilian to tlie Piiilieckian anil 1 'pper Porllandi.an (Portland 
stone), wliile he jilaced the Portland Sands .iiid iiiijier ji.iil of flie 
Ivimcridge Clay in lus Boluiiuin divisioti: this sil.cmc has not been 
accepted in Kngland. (See Jurassic.) 

POHTLOCK, JOSEPH ELLISON (17(4 1864), Brili.sli get.logisl 
and soldier, llie only .sun of NathanicJ Purllock, uaptuin in the 
Koyal Navy, wa.s burn at Gosport on the jotli ol Seplember 
i7<)4. Educated at tlic Royal Military Academy, be entered 
Lite Koya! Engincer.s in 181,p In 1814 lie took part in tlie 
frontier operations in Canada. In 1824 lie wa.s selected liy 
Colonel (ailerwards Major-General) T. h'. Colby (1784-1852) 
to take part in (Irdnance .Survey ot Ireland. He was engaged 
for several ) ear.s in tlie Irigonoiiielrical branch, and .subse¬ 
quently eompiletl inlorination on the physical a.spect.s, geology 
and economic products of Ireland. In 1857 lie formed at Bcllast 
a geological and statistical otbee, a imi.seum for geological 
and zoologiuil .sjiecimc.ii.s, and u laboratory for the examina¬ 
tion of soils. I'lie work w.is tlieii carried on by 1’ortloek as 


the geological branch of the Ordnance Survey of Ireland, and 
tlie chief results were embodied in his Rf.port on the Geology 0) 
the County of Londonderry and of parts of Tyrone and Fermanagh 
(1843), an elaborate and well-illustrated volume in which he was 
assisted by Thomas Oldliam. After serving in Corfu and at 
Portsmouth he was. in 1849, appointed Commanding Royal 
Engineer at Cork, and from 1851-1856 he was Inspector of 
Studies at the Royal Military Ac.ademy, M'oolwjch. For a 
short time commanding officer at Dover, when the Council oi 
Military' Education was formed in 1857 he was .selected as a 
member. 

During these years of active service he contributed num¬ 
erous geologifml papers to the .scientific sueietie.s of Dublin 
and to the British Association. He published in 1S48 a u.seful 
treatise on geology in Weale’s “ Rudimentary Series ’’ (3rd ed., 
1853). He wis president of the geologictil section of the BritEli 
Association at Belfast (1S32), and of the Geological Society of 
London (1856-1858). lie wTote a Memoir of the late Major- 
General Colby, with a Sketch of the Origin and Progress of the 
Trigonrmirtrieal Sumey (reprinted in 1869 from Papers on. 
Subjects connected with the Royal Engineers, vols, iii.-v.). 
He also contrihuted .sci'cral articles cm military suhjocts to 
the 8th edition of the F.nryelopaedia Britanuica. He was 
elected a Fellow of the Royal Society in 1837. He died in 
Dublin on the I4lh of Februtiry' 1864. 

PORT MAHON, or Mahon (.Spanish Puerto Mahdii), the 
capital and principal seaport of Miiiorcii, in the .Spanish 
province of the Balearic Island.s. Pop. (1900), 17,1.1.1. Port 
Mahon Is situated on the cast roast, at the head of a deep inlet 
which extends inland for 3^ m. It is an important harbour 
(see Minorca). The city occupies a con.s]iicuous hill, and 
presents a fine appearance from the sea; it is solidly built of 
1 xcfllent .Slone. Many ol the liou.scs date from the British 
occupation, which has al.so left curious traces in tlic cnsloiis 
iind speech of the people. Tiie King’s Island (Lsla del Rcy, 
so called as the luiiding-place ol Aljilionso HI. of Aragon in 
1287) contuin.s a iio.spital built by the admiral ol Uie British 
squadron in 1722; farther south-east on the shore is the village 
of Villa Carlos or George, Town, with nuns of e.xlctisivc British 
barracks; and at the mouth ol the port., on llie same side, are 
ibc remains of Forte .San Felipe, origimdly erected by Charh ,s V. 
and twice the .secoe of the capitulation of British troops. Oppo- 
.site San Felipe is the easily delended peninsula of La Moia 
(25O ft. high), wliieb i.s occupied by extensive .Spanish fortifi¬ 
cations. Mahon is one ol the principal quarantine stations of 
Spain; the laztiretto, erected between rygfi tuid 1803, stnnd.s on 
a long tongue of land, separated from La Mola by the inlet of 
Cala Taulera. Die principal iiiodcrn buildings arc the military 
and naval lio.s]iila!s, the. theatre, museum, library and schools. 
There are an arsenal and extensive quays. From its position 
iin the route of \’cssels plyiu,g between Algeria and the south of 
France, the harbour is much frequented by Fi eiich cat go- 
steamers; It is also a Spanish naval station. 'I'he principal 
exports arc grain, live slock and fruit; cement, coal, iron, 
inaehinery, flour, raw cotton and hides arc imported. Slims 
and cotton and woollen goods are manufactured. About 250 
vessels enter the port every year, and the annual value of the 
foreign trade is. approximatidv, £200,000 to £250,000. 

M,ahon is the ancient I'ortus Magotii.r, which under the Romans 
was a miinicipiitm (Mun. Ilttvtum magorUanum), probably incinding 
the whole island under its authority. As the name .suggests, it 
had previously been a Cbanhagiiiian sellleinent, Tlie Moons, who 
(HWiipK'd Minorca in the Hlh century, were expelled hy James 1 . 
ot Aragon in 1232. Khair ed-Din Barbarn.ssa besieged and captured 
the city in 1535; and in 1538 it was sacked by a corsair called Piali. 
Tile British, wiio under James Stanhope, afterwards Karl Stanhope, 
.seized Uie island m lyatS, ni.ulc Miliun a flourishing city, and un 
1718 ilcthired it a trisi ])oil. In 1756 it fell into the liaiids of the 
F'reiith through the failure of .Adniir.il Byng to relieve the garrison 
ot St Philip’s (San Felipe). Restored to the Biiti.sli m 1702, it was 
in 1782 heroically but un,siiccos.s£uUy detenjed liy General Murray, 
la 1802 it w as hually ceded to .Spain by the treaty of Arnicas. 

PORTMANTEAU, a leather i a.se or trunk for carrying articles 
of personal use wlieu travelling. The typical portmanteau of 



PORTO ALEGRE— 

tlie present day has two compartments which, fastened at the 
back by hinges, close togctlier like a book. The original port¬ 
manteau (adopted from Fr. portemanUau, porter, to carrj’, 
manieau, cloak, mantle) was a flexible round leatlier case to hold 
a cloak or other garment and of stich a shape as could conveni¬ 
ently be carried on a rider’s saddle. In French the word was 
also applied to a bracket or set of pegs on which to hang clothes. 
C. L. Doflgson (“ kewis Carroll ”) in Through the Looking-Glass 
(“ The Song of the Jabl>erwuck ”) used the expression “ port¬ 
manteau word ” of an invented word composed of two words 
run together and supposed to convey humorously the combined 
meaning: thus “sliUiy” convej’S slimy and lithe; “ mimsy," 
flimsy and miserable. 

PORTO ALEGRE, a city and port of Kriizil, capital of tlie 
slate of Rio Grande do Sul, at the northern extremity of Lagoa 
dos Fatos on the ea.stcrn shore of an estuary called Rio Guahyba, 
about iho m. from the port of Rio Grande do Sul at the entrance 
to the lake. The population which r<inbiins a large foreign 
element, chiefly German and Italian, wius returned us 73,57.^ 
by the census of 1900, including sonic outlying districts not 
within urban limits. The municiptu (comniunc), which hies 
an area of (>31 sq. in., had a population of ncariy 100,000, iii- 
eluding a largo number of prosperous colonists. The railway 
from Porto Alegre to Novo numbnrgo and Taqnara (55 m.) 
affords an outlet for some of the older German colonies. The 
railway from Porto Alegre, to Uruguayana is completed frem 
Margem da Taquary to Caecquy, 232 m. Its starting-point, 
Margem tk Taquary, is about 80 m. from the city, with whieh 
il is conneeled by river steamers. An extension of Ihe railway 
is projeetud from Margem da Taquary to Neustadt on the Novo 
Ihiniliurgo line, and will give the city direct railway connexion 
with the principal cities of western and southern Kio Grande 
do Sul. The Kio Guahyba, which is not a river, was once called 
“ Viamao ” hcc,u,.se its outline is rmighlv that of the Iiumati 
hand, the rivers cniering the estuary at its head <-iirre.sponding 
to the lingers. The lower chaimtTs of the-sc rlvens (the Gravaty, 
Sinos, Cahy, Jacuhy and 'I'a(.|iiary) arc all navigable ,and bring 
runsiderahle trade to the port. It:; loreign trade is limited to 
light-draught steamers able to cross the bar at the entranre to 
the lake. 

The cilv oct.upies a tongue of land i>rojee.ling into tlio cRtuary, 
and extend;, along its .shore,; and hack to a low wooded liill. Its 
.site, as .seen from the water, is attraitive, tliougli its larger part 
i.s an almost level ^ilain. There are pleasant .suburUs along tlic shore 
aiul lartlirr inland (Flnre.sta, (dona, Moinhos de Vento, ,.e. 

" Windmill.;," Kavigantcs and Parte.non). The climate is sub¬ 
tropical, cool and bracing in winter but iusufterably liot in snnrmer. 
Tlie nir,aii annit.il temperature i,s ,;lighlly under 09" F.. the .average 
maxinuiin being a little over and tlic average iniiumiim so*'- 
Tlie annual ramfall is about pA in. The city 1.; regutarly laid out 
with broad, slraight, well-paved streets, m groat jiarl Uiied willi 
.shady trees. The waterside .sti'oel.s, however, ioUow the curve of 
Ihe lieaeh. Tliere are sever.al imbhc .squares and gardens, the more 
inqiortant being the l’ra(;.a tiarmoiiia, the Praya d'Altaiidega, 
Praea da Independencia and the Parque, wliero an cxpoi.itiou was 
Imld in loot. The pulilic water supply is drawn from a range ol 
hills 6 m. distant and is considered good. i>orto Alegre, like 
many Brasilian cities, is in a transition stage, and liandsome new 
.stnirtures of French and Italian stylus ri.se Ironi among the low, 
heavy and jilain old buildings of Portuguese origin. Brick and 
broken stone are cluefly u.sed in the wall,;, wliich are plastered out¬ 
side and tinted. Tiles are used for rooiing, and on modern edilic.es 
stucco oruanientatinn is lavislily employed. TTie most noteworUiy 
public buildings are the Cathedral (Porto Alegre bciug the see of a 
Roman Catholic bislioji), the hand,some cliurch of Nos.sa Scnliora 
das I)orc.s, the municipal palace, sehrail of c.nginc.ering, government 
palaec., legislative halls, school of medicine, atlionaeum, normal 
school and public library and military barracks. One of the hos¬ 
pitals - that of Caridadc is tlic l.argest in the state. The city is the 
chief rommcrcial centre of tlie stab- amt has slupyards tor the con 
struction of river and lake ve.ssels. It inanulactures cotton fabrics, 
boots and Bboc.s, iron safes and stoves, carriages, furniture, butter, 
cheese and macaroni, preserves, candles, soap and [lupcr. 

Porto Alegre wits founded in 1743 bj- imiuigraiits from the 
Agores and wits at first known as Porto dos Cazaes. Owing to 
the occupation of the southern part of the eaptainey by the 
Rpaniurds, Governor Jose, Mareellino de Figuereido selected this 
village in 1770 as his official residence and gave to it the name it 
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now bears. It was made a villa in 1803, and in 1807, when Rio 
Grande do Sul was made a eaptainey-general, the transfer of 
the capital from Rio Grande to Porto Alegre was officially 
recognized. In 1822 it was raised to the rank of a city, and in 
1841, as a reward for its loyalty in revolutionary wars of that 
provinee, it was distinguislicd by the title of leal e valorosa 
(loyal and valorous), llie first German immigrants to settle 
near Porto Alegre arrived in 1S25, and much of its prosperity and 
commercial sLuncling is due to the German element. 

PORTOCARREHO, LUIS MAHUEL FERNAKDEZ DE 
(1^35-1709), earditiul .'irdibi.shop of Toledo, was a younger son 
of tile marquis of Almenara and was born on the 8th of January 
1635. lie l>ccame dean of Toledo early, and was made cardinal 
on the 5th of August i66q. T'ill ifiyy he lived ut Rome as 
cardinal protector of the Spanish nation. In ifi77 he uas 
appointed interiin viceroy of Sicily, counsellor of state and arch¬ 
bishop of Toledo. He ceased to he viceroy of Sicily in 1678. 
As archbishop of Toledo he exerted himself to protcel the dergv 
from Ihe obligation tc j,ay the exeist.s or oc/m duties known a.; 
“ the millions and thereby helped to perpetuate the financial 
ciiihariTssmcnts of the government. His [losition rather than 
any personal (gialities enabled him to play an important part in 
a grcjit erists of European politics. Thedterepit KingCharles II. 
w.as childless, and the disiiosal of his inlieritauee hecarr.c a 
question of great interest to the European pouer.s. Porto 
carrero was indured to heeome a sup|ior1rr of the French partv, 
whieh desired that the crown should be left to one of the family 
of Louis XIY.,.mid not to a iriemher ol the king's own family, 
the Haii.shurgs, Tlie great authority of Portoearrero as rardinal 
and primate of Spain ute. used to persuade, or rather to terrili- 
the unh.appy king into rnakiiig a will in favour of the duke ot 
Anjou, Philip Y. He acted as regent till the new king ree.rhrd 
Spain and hoped to he powerliil under lii.s rule. Put the king'; 
French advisers were aware that Spain n-quired a thorough 
finanekil and adniinistrative reform. Portoearrero rould not 
.see, and intleed laid not either the intelligenee or the hone.stv 
to see, the neeissity. He was inciquible, obstinate and per- 
ferlly selfish. The new miens soon fuimd that he must be 
removed and he was ordered to return to hi.s diocese. When 
in i7ofithe Austrian party appeared likely to gain the uppi'i 
hand, Portoearrero was led by .spite and vexation to go over to 
them. When fortune rhanged he returned to his alleginnee to 
Philip V., and as the government was unwilling to offend the 
(Tiureh he r.seaped hanlsliment. In 1709 when Louis XIY. 
made a prefenre of withdrawing from Ihe support ot his graiai- 
son, the cardinal made a great display of loyalty. Hi' died on 
the 14th of September, and by his orders the words llie joeel 
pulvis, rims, ct nihil were luit on his tomb. 

See I.nrcl Sfanhoiie, Histor\ nf ihe War of Suerrssion in .^pain 
(Lonilon, tSjz). 

PORTO FARINA, a town ot Tunisia about 20 ni. E. of Bizerta, 
oil the Ghar-el-Mcla, a lugunn. also known as the Lake of Porto- 
h’arina. at the mouth of the llejerda (the anrient Bagradas). 
Porto Ifiirinu was tlie naval arsenal ot tlic piratical beys ol 
Tuni.s and was bombarded by the English tinder Admiral Blake 
in i(>5,v The lagoon has heeome very shallow in eonsequenee 
of the silt brought down by the Mejorda. The town ha.5 ee.ascd 
to be important, and its inhubitanis havt’ dwindled to about 
1500. The ruins 10 m. to the south-west, near the village ol 
Bu Shatcr, are identified with the ancient I'tiea {(j.v.). 

PORTO MAURIZIO, a city of Liguria, Italy, the capital of 
the province of Porto Miiurizin, on the coast of the Ligurian 
Sea, 46 m. by rail E. of Nice and 70 m. S.W. of Genoa, 115 ft 
above sea-level. Pop. (iqoi), 7207. It consists of a picttiresipie 
old town on the height.; and a modem town of villas on the lower 
slopes. The principal church, designed by Gaetano C'antone, 
is a large structure of 1780 with a dome rebuilt in 1821. A few 
remains of the old rity walls may be seen. About 2 m. north- 
cast of Porto Maurizio is the town of Oneglia, with a fine church, 
S. Giovanni Battista, designed by Gaetano Amoretti, a ho.spital 
(1785) and a large prison. It suffered considerably from the 
earthquake of 1887. Maurizio and Oneglia lie on the sttme bay 
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and both have small but safe harbours, both are frequented 
for sea-bathing, and both are embowered amid olive groves; 
and the district is famous fur the quality of its oil. The two 
towns together form one commune, called imperia, which had 
a population of 15,459 in 1907. 

Porto Maui'izio apjiears /‘nrius Maurui in (lie Maritime Itincr- 
.are. Alter being .subject to the marquises ol 'rurm (iitli century) 
and ol Clavesana, it was sold by Honiiace of Clavesana m 128S to 
(.enoa in return lor a year!v payment; m 1354 it became the seal | 
ot tile Genoese vicar of tlie western Hiviera, and remained m tlie i 
l>osse.ssion ol tin- reyuiblic till it was merged in tlie kingdom of | 
Sardinia, diiegba, iormcrlv situated inland at tlie yilacc c.allcd : 
Castelveceloo (old castle), has tK'Cuym.'d its prisent site from about 1 
9.t5. The bishojis of Albenga .solil it in 1298 to the Dorias of Genoa, | 
who in their turn disposed ot it in 1570 to Emanuel Philitrert of Savoy. ' 
111 the wars ol the house ol Savov Oneglia olleu changtsl hands. 
In rfiiy and iti.jq the Spaniards and ill 1(123 and 1O72 the Genoese 
nhliniied jiossession; in iii<i2 it h.id to repulse an af tack by a French ' 
sqii.idnm; in I7.),)-I7)S i( w.is .again occupied by the Spaniards, ; 
and in 1792 liombarded anil burned by the French. Pellegrino 
Amnrelti, assislaiit secretary to Charles V., and Andrea Ilona, the | 
famous ailmir.il, were natives ot tliiegha. ' 

See G. Doiiaitdi, Storm di Porto Maitrioio (1889). 


and venomous reptiles unknown. Noxious imsects are less numerous 
than is usual in tropical countries. There are no large game birds, 
but song tiirds and doves are numerous on the mountains, and 
flamingoes and other water-birds frequent the coast. There arc a 
few species of fresh water fish, but lood-fishcs arc scarce both in 
the rivers and along the coast. 

Flora. —Till' flora is be.antiful and varied. The more rugged 
districts and higher elevations are dad with such tropical forest 
trees as ebony, Spanish cedar, .sandalwoorl, rosewood and mahogany. 
There arc .several species ol palms, flowering trees, trees with 
beautifully coloured loliage, tree ferns, resinous trees and trees 
bearing tropical fruits. Tlierc are about thirty species of medicinal 
phanls, Iwcfve used for condiments, and twelvi’ for dyes and tanning. 
In file semi-.arid di.striets on the south .slope of the mountains 
the flora consists chiefly ol dry grasses, acacias, yuccas and cactii.scs. 

Climate .—The climale is somewhat more healthy than that ol 
flic other West Indies. 'J'lie temper,ature is moderated by the 
north-east trade winds, which, somewhat modilied by local con¬ 
ditions, blow thronghont the year, briskly during tlie day ami more 
mildly during the night. 11 rarely reaches ton" F. or lalls below 
50", and the mean annual temperature is about (73'2° in 
Januarv, 80-4" in August). The mean daily variation at San Juan 
IS IT'S"; on the mountains the mean daily varmlion is 23". The 
average aiimial rainfall on tlif mirth-east coast, at the foot of 


PORTO NOVO, a luwn of lirilisli India, on the Curoinaiidel 
coast in the .South Arcot di.stricL of Madra-s. Pop. (1901), 
13,712. The Englisii begun trading here in 1(1.83, "lien they 
found tioLh live Danes and the i’orlugucse already e.slablished. 
The place is chiefly famous ior the battle in July 17.S1, in which 
Sir ICyrc ('note with 8000 men dclcatcd Hydcr Ali with bo.ooo 
and saved the Madras presidency. In 1830 an atLcnqit, finally 
unsucccsshil mainly owing to the lack of fuel, was made to 
.smell iron from the ores found in the vicinitv. 

PORTO-RICHE, GEORGES D£ (1S49 ), h'rcnch dramatist, 

Mas horn at Jinrdeau.s. When he was twenty his pieces in verse 
began to he pioduccd at the I’arisian theatres; he also wrote 
some books of ver.se which met with a favouralile reee|)tion, 
hut these early woiks were nol reprinted. In 1898 he published 
Theatre d'amnur, which contained four of his best pieces. Lit 
('haute de l•'lunel>l'>e, I.' In/idi'le, Aiiioiirru.\e, T.e The ] 

title given to this collect ion indicates the difference iK-tween ' 
the plays ol I’orto-Riehe and the jxilitical 01 sociological pieces 
ol niiiny of his eoiilemjioraries. In Germaine, the pas,sionate 
and exacting heroine of .'Imouranc. Mine Rejane found one ol 
her lu st |mrls. In /.ev Maleftldlret (Odeon, 1904). also a drama 
of ]iassion, the eharaeler.s are drawn from the working classes. 

PORTO RICO, or PuKK'JT) Rico (“Rich iriiriwur"), an 
island of the United Sialcs of America, tijc most eastcrlv and 
the lourth in size of the GreaU-r Antilles, situated between 
50' and iS“ 30' N., and between 65^ 30' and 15' W., 
about 70 in. E. ot Haiti, and 500 m. IC. by S. of Cuba. Jt is 
about 100 m. lung from cast to west, 40 m, wide near the west 
end, and somewhat narrower towards the (‘ast end, and has iin 
area of 3435 sq. m. 

Physiiial Fcaiures:. A raiif^o of moinitains, varyinp in h(‘ight 
from 2(100 11. fo about ^730 ft. on J-'I Yiiiujuc Peak in the north¬ 
east corner, travcrfs(“s the i.slainl from west to east and {lescencls 
abrii])llv to the sea at ear.li end. The south slope rises ffreLipi- 
tuuslv from tlie foothills; tlie north slope is more pradual. but it is 
mucli broken liy nu»j,»eil spurs iind dei^p porRcs. f)ii the north there 
is little coastal i>laui ei>;ce])t at the iriouths oi rivers, but on the 
south coast theie is a plain of considerable extent broken only by 
llu. remains of eroded tootliills. The water parting is about twice 
as far from the north coast as it is from the south coast, the rain- ; 



El Ynnqne Mountain, is 120 in. or more, while other distritts aio 
semi-and or subject to m*\'ere diouglits. At San Juan the av'erage 
annual rainfall is alioiif 53 in.; nearly two thirds ot this talks from 
June to November iiu.litsive. Most of the rain is in showers, 
Ireqiiently heavy; and on the windward slope sliowers are an 
almost daily occurrence. The island is visiied in'casioiuilly by 
hurri<*anes 

Soil. —Close to tlie cfiast the soil is for the most j'larl a coral 
. sand. Fartlier iiilan<l in the level dislncls and riyi-r bottoms it 
I vane's from a sandy lo a clay loam containing much alluvium. 
On Ihe foothills and m I he less nigg<‘d mountain districts there 
is a thin but rich clay soil deiived fioin coral limestone. 

Industries ,.— \ little more tluiii f>ne-fourth of the land is under 
cultivation and in jHqq more than three-fifths of the wtirking pojni- 
, lation were engaged in agriculture. There were over jc),ot>o farms, 

! nearlv all of them small, and the average number of acres cultivated 
on each was not more than fifteen. Sugar on the lowlands, coffee 
j on tlie ujjper, and tobacco on the lower mountain slopes arc' the 
I jirincipal crops. In 1000 t luire were j 83,(>27 acres of sugar, yielding 
244 237 Ions tor exportation, and valued at §18,2132,44(1. The 
^ coffee plantations wctc greatly injured by a severe hurricane' 
which visited the island on the Rth of Augu.st iHgc), but the yield 
for export mcrc'ased from 12,137,240 tb m icjoi to 3^i,7.'50,73o tti, 
valued at 84,003,004, in iqo;. The acreage, however, decreased 


fall IS gieater on ilie north slope, and the principal rivers—Hio j 
ixiixa. Kio de la Plata. Uio Manati and Kio Areciho are (»n the iiorth | 
side. There are eight oilier rivers on the same side, seventeen | 
oil the south side, six at the east end and four at the west end, | 
besides more than 1200 smaller streams, and the deep valleys | 
cut by the streams add to the broken surface of the country. None 
i)f the rivers is navigable ior more than a mile or two from the coast. 
Th<^ coast line has few' indentations .sufficient to alTord sate harbour- 
ag<'. Under the same juri.sdiclion as Porto Kico are the fertile 
island of Vieques (21 m. long and o m. wulc) and the smaller and 
nearly barren island of Culebra oft tlu* ea.sl coast, the island ol 
Mona, covered with dejiosits of guano, otl the west coa.st, and 
numerous i.slets. 

Fauva.— Thv. native fauna is scanty. The agouti and the 
armadillo are jiractically extinct and the onlv other mammals 
are ground squirrels, rats, a lew oilier small rodents, aiul some l»ats. 


from 178,135 acres in igoO to 133,778 acres in iqog, and m the latter 
year the crop fell to 28,489,•2O3 lb. java coilee has been grown 
with success m Porto Rico. Tobacco of a superior quality is grown 
extensively on th(* lower northern slopes and much tobacco is now 
grown under cloth. The total acreage of toluicco increased from 
12,871 acres in iqof) to 27,390 acre.s in 1900; the total value of the 
e.xporled lolruTo products iucreased from §b8r,()42 in 1901 to 
$3,034,130 in 1909. Cotton. Indian corn, sweet potatoes, yams 
and nee are small crojis. 'J‘he culture of citrus fruits, principally 
orangi's and grape-fruit, -and of ])ineui)ples and eoco-nuts has been 
rajiidlv extended. About 13,000 head of cattle were exported 
annually from lour to 1905, hut much of the best grazing land 
lias since txicn devoted to the cultivation of sugar-cane. A project 
for irrigating the district south of the mountains between Ponce 
and Patillas was adojited by tlu' Porto Kican government in ic>oy. 
The Federal government has an agricultural experiment station 


A huge land-turtle is peculiar to the islaml. Keptiles are scarce, | at Mayaguez. 





PORTO RICO 


1 ’he mineral resources arc very limiterl. Brick clay ami lime¬ 
stone are abundant, and tlicre ai'e on the south coast a sand marl 
rich in phosphates and productive vsalt deposits. Iron ore, lignite, 
copper, mercury, molybdenite, nickel, platinum and other miiieralH 
have been found, hut the quantity oi each is loo small, or the 
quality too poor, for them to be of commercial value. There are 
important mineral and thermal springs in various parts of the 
island. 

The only manufacturing industries of much importance are the 
preparation of sugar, coflee and tobacco for market, and the 
manufacture of cigars, ciga^'ettes, straw hats, soup, niatches, 
vermicelli, sash, doors, ice, distilled liquors and some machinery. 

Transiiort facilities arc inadequate. The Am<‘rican Uailroad 
of Porto Rico, about 190 m. long, connects the principal cities 
along the north and west coasts and tiiose as far east as Pouce 
on tlic .south coast; a railway between Ponce and Guayama. 
farther cost, was virtually comph'ted m 1910, and the Vega Alta 
railroad connects Vega Alta svith l.)orado on the north coast; 
hut tlicrc are no inland railways and most of the products of the 
interior are <-arried to the coast 111 carts drawn by bullocks or on 
the hacks ol mules. The mileage of wagon roa<is was lucreastHl 
from about j;o m. in 1898 to (»I2 m. in iqcKj. The ])ruKipal har¬ 
bours are San Juan on the north and Ponce on the south coast ; 
the loniuT accessible to vessels of about 30 ft. draught, and llie 
latter lias a natural channel which admits vessels ot 2s ft. draught. 
']\v{) lines of steamboats afford regular communication between San 
Juan and Now York; one ot Ihein runs to Venezuelan ports and one 
to New Orleans: and there aie lines to Cnl)a and direct to .Spain. 

The commcrc<‘ of Porto I<ico is principally with the United 1 
States. The value of its exjiorts to the Lhiited Slates iiicreast^l 
from 85,581/288 in the fiscal year ending on the 3olh of June 
1901 to $20,098,5.^2 ill 190Q, and the value of its imports from the 
United States increased during this period from § 7 ,*ti 3 , 5 i »2 fo 
$25,103,078. In the meantime the value ol its exports lo lorcign 
countries increased only from 8^,002,079 to S4,5*’5.598, and the 
value ol its imjiorts from foreign countries only from 81,952,728 
to $3,054,318. 

Pfipulaiion.— Thc population increased from 5^3,308 in 1860 
to 798,565 in 1887, and lo 953,243^ 277*5 per .sq. m.jin 1899. 

Of the total population in 1899, 589,426, or 61 *8 %, were whites, 
304,352 were of mixed blood, 59,390 were negrot.'s, and 75 
were Chinese. In 1910 the census returned the population as : 
i,ii8,ot2. The proportion of whites is greater at the west i 
end than at the ea.st end, greater on the north side than on 
the soutli side, and greater in the interior than along the coa.st. 
Only 13.872, or about rs*',, of the total population of 181,9, 
were foreign-born, and of these more than one-haif were Iwim 
in Spain, 'riit* married portion of the population was only 
j 6’6‘’.;, in 1899. The principal towns, with the population of 
each in 1910, are : San Juan, 48,716; Ponce, 35,027; Mayague/, i 
it>,S9i; Arccllio 9612. The Roman Catholic is the piredorninant j 
(‘hiirch and the bishopric ot Porto Rico (1512) is one of the 1 
(tldesl in the New World. | 

Gm^ernmenf .—The constitution of Porto Rii'o is contained in { 
an act of the Congress of the United Stales (the Fnraker Act) 1 
which came into operation in May 1900. 'J’he governor is i 
appointed by the president of the United Stales witli the advice 
and con.senl of the Senate for a term of four years, and associated 
with the governor is an executive council consi.'^ting of the 
secretary, treasurer, auditor, altomey-general, commissioner 
of the interior, commis.siorier of education, and five other 
members, all appointed in the same manner and for the same 
term as the governor. 'Hie (onstitution re(|uires that at least 
five of the eleven memliers of the Kxeculive ('oumdl shall be 
native inhabitants of Porto Rico; in practice the six memliers 
who are also heads of the. administrative departments have been 
Amorican.s while the other fi\'c ha\'e been Porto Uicun.s. The 
insular government, however, lias created a seventh administra¬ 
tive department—that of health, charities and c<irrections—and 
roquire.s that the head of thi.s shall be cliosen by the governor 
from among the five members of the Executive Council who 
arc not heads of the other departments. 

The Executive Council constitute.s one branch of the legislative 
assembly; the House of Pelegate.s the other. The House ol I)ele- 
gales consists ot 35 meinliers elected biennially, five from each of 
se\ en districts. The riglit to del ermine the eicctoral franchi.se is 
vested in the legislature itself and that body li;«i conferred it upon 
practically all adult males. The governor has the right to veto 
any bill, and for 7»assing a hill over hib veto an affirmative vole 


of two-thirds of the members of each house is reejuired. All laws 
enacted by tiic insular legislature mu.st also be .submitted to the 
CongrCvSS of tne United State.s, winch reserves the right to annul 
them. Railway, street railway, tclegrai)h and tcleplione franchises 
can be granted only by tli(* Executive Council witli the approval 
of the governor, and none can he operative- until it has been approved 
by the President ol the Ihiited States. 'I'he go\-ernor and Executive 
Council liave the exclusive right lo grant all other franchises of a 
])ublic or quasi public nature and Congress reserves the right to 
annul or modity any such grant. 

The admiiu.s'tratioii of justice is vested in a United Stales dislncl 
court and a supreme court, district courts, municipal tourts and 
justice of the peace courts of X^orto Kico. The jiidg<* of the United 
States district court and the clnef justice and associate justices 
of the supreme court are appointed by the I’resahmt with the 
consent of the Senate, and the judges oi the district courts by the 
governor with the consent of tlic Jixonutive Council. 

The principal local government is that ol the inuiiicipalities or 
municipal <listnct.s, bill lor the SpaiiLsh niuiuLipal government the 
insular legislature has suhstitulcid one res<‘mhliiig tluit of small 
tow'iis in the United Stales, and it ha.s reduced th<‘ huiuImt ol dis- 
tnets from (•<• to 47. Ench municipal district elects bioiimallv a 
maj'or and a municipal council, the membership ol which vanes Irom 
five lo lime according to the jiopidalion of the district. The mavoi 
ay)points practically all nuniiciiial employes and may veto auv 
onlinaiicc of the council; his veto, liowever, may Ik* overridden by 
two-tlnnls oi th<* council. I'he police force of each niuniiip.alitv, 
or rutlicr ol each o( i)olice districts, is maintained and controlkil 
bv the insular gov'enimeiil; lustice in each niumcipality is also 
adniiuLsteial by the insular government; the building, mainlenauce 
and rejmir ot public roads are under tlie management ot a board ol 
roatl supervisors in each of the seven insular election districts; 
and matters pertaining to tnlucation are for the most part under 
the in.sidai commissioner of education and a school board of lliree 
members eleclt*!! biennially m each mumcipabtv; nearly all other 
local affairs are willim the jurisdiction oi the mavor and inumcqial 
council. 

f'.ducatwu. — In 1899 more than three fourths of llu* inlialutants 
ten yeai"s ol age or over w<Te unable to read or write, and wiu’ii 
in the toUowing year the present sysf<*m of government was estab¬ 
lished large jiowers were given to (tie conimissionei of eilutalion. 
He controls the expenditure ol pnbiie money for .sr.hool imiposes, 
the exainmation and the apixuntmeut of teacdiers, whose nomina- 
tioiLs by the municipal school boards are referred lo llie cotimns- 
sioiicT. The .school .systt‘m eompnses jireparatory seliools, rural 
schools, gnuled schools, three high .school.s and the university ol 
Porto Rko. The uiiiver.sitv at Rio J’iedras was established liy 
act of the insular hgislatiire m 1903. 1ml 111 1910 only two dejiart 
meiits lia<l b<‘en orgam/cd- the insular normal school an<i tlie 
tlquirtment ol agnrnllure. Numerous scholarships ha\e been 
eslahlishc<I at government e.xpense in Porfo Rican scliools ;uul in 
colhges or universities of the United States. The averag<‘ daily 
attemlance in the ymblic sc.hools increased irom 47,277 111 1906 
1907 to 74,522 111 190S-T900. Each iminiri])ality is reejnin'd to 
j>ay to its schotil board 25 ol its receijits lro:n the gern'ral 

jiroperfy tax. 

luvamc. Tr.atle between i’orlo Rico and the ITniled States 
is frrv. but iqxiti imj)orts to Porto !\Kt) from foreign tounlnes 
the l«*e<hTal go\ermuent colhats custom duties and pays the net 
proc«-<‘ds to the msnlar gov'cnimenl. Other principal sources of 
imome are exci.se taxes, a general jirojierty lax, an inlierilance 
lax and a ta.v on msiirance prenmincs. For the fiscal yeai ending 
June 1909 the net income ol the insular governnieut was 
$3,180,111*75 and tlie net bonded iiuh'bledness was 83,751),231 *22. 

Hixliiry. —On lus sei’ond voyage Columbus sigbled the island, 
to which he gave the naitie San Jiian Bautista, and remained 
in it.'i vieinity from the jylh to the 22nd of No\'embcr 140,?. 
In 150H Nieolas de Ovando, governor of Hispaniola (Haiti) 
rewarded the servires of Juan I’once dc Leon, one of Columbus's 
companions in 141(3, by permit ling him to explore the i.sland, 
then railed by the natives “ Borint|nen," and scarrh for its 
reputed deposits of gold, I’onee’s hospitable rereption by tlic 
native chief, Aciiiehana or Giiayhana, and his faiily jirofltahle 
search tor the precious metal led King Ferrlinand in to give 
him an appointment as temporary governor of the island, where 
his companions had already established the .settlement of 
Caparra (Pueblo Viejo, near the present San Juan). In 1510 
the king through Ovando’s influence made this commission 
permanent. Meanwhile Ferdinand had also restored to Diego 
Columbus, son of the discoverer, the prir-ileges of his father, 
including the control of the islands of Haiti and Porto Kieo. 
The new admiral removed Poriee and appointed Jnan Ceron 
to administer the aflairs of Porto Rien. The quarrels between 
these two leudi-rs distirrbed the affairs of the island for the next 
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t'KO years, but in the end Ponre was forced to yield the political 
control to the representatives of Columbus. While I’onrc was 
exploring Idoridu in 1513 the rontjuerors of Porto Kico had 
established their domination in the upper western portion of 
the i.sland by a series of settlements. The ruthless methods by 
which the Spaniards forced the natives to labour for them caused 
a eluingc in the attitude of the erstwhile friendly Boritiquenos. 
Both Ponce and lii.s rivals had introduced the system of repar- 
timienlos established by Cnlumfius in Haiti. A prcliininaiy 
distribution of J060 nativc.s in 1501) 1510 was the direct pre¬ 
cursor of the rebellion of the natives in 15U. For a time the 
Borinquefiob, aided bj' Caribs from the neighlxiuriiig islands, 
threatened to destroy all \'estigc.s of white ni'cujiation in Porto 
Kieo, but in the end the Spaniard,s prevailed. Immediately 
idler this rebellion a .second distribution of mure than 4000 
nativiss foreshadowed the rapid disappearance of tho.sc un- 
lortunates, de.spite the v,eil-meaning regulations of the Council 
of the Indies. For some decades the incritabic extermination 
was postjKined by the iai.:t that the Spaniards were not numerous 
enough to occupy the southern and ca.slern portioii.s of the 
island. Here a remnant of the Borinquenos, assi.sted liy the 
Caribs, inuintaincrl a severe struggle with the ronqurrors, but in 
the end their Indian allies w(>re subdued by English and I'reneh 
lur.sairs, and the unfortunate nativc.s of Porto Rico were left 
alone to experience the lull eflfeet of forced labour, disa.strous 
hurricanes, natural jil.'ignes and new diseases introduced f>y the 
conquerors. By 1520 pliilanthropie clunchmen directed their 
attention to the mi.scrable cundilion.s of the natives; liul remedial 
legislation wa.s largely nullified fry the rapacity of .subordinate 
offirials, and before the end of the jbtli centurv the natives 
cli.sappcarcd as a distinct nice. 

To replace the nativc.s a.s a labour element and also to preserve 
them from extermination African slaverv was early permitted, 
and by 1530 there were o\'er 1500 negro slaves in I’nrlo Kieo. 
Although the extra\’ag.int prices paid at first almost ruined the 
planter.s, the traffic ciaitlnued to llourish in liands of foreign 
eonressionaire.s until i8.to, when through Engli.sli influence it 
nas ntmndoned. At this period negroes were an important 
clement of the population, but by no me,in.s the most 
numerou,s one. 

At no period of its history bus Porto Rico enjoye-d great 
prosperity. Be.sidcs the eau.ses already indicated the evil 
1 haracter of many of the white settlers conspired to retard its 
di vclopment. In 1515 it.s European population may have 
been 400. Until ly.Se the island was divided into the eastern 
distrii't of Puerto Rico and the western one of .San German. 
In 1513 the arrival of its first bisiiop, who later also exercised 
the function of general in(]uisitur, added one mure to the dis¬ 
cordant elements ruling the i.sland. About 1320 Cuparra was 
afiandoued fur a more healthy site, and the city of San Juan 
lie Puerto Rico was founded as the capital of the c,astern di.strirt. 
In lime Puerto Rico became the name of tlie whole island. In 
1531') legislation lor changing the method of general government 
.and regulating rommon pa.sturages and pnfilic property cau.sed 
extreme dis.satisfaetion, but for many years thereafter the 
form of control alternated between alcaldes .scleetcd fiy the 
nihahitant.s and iinnual govemor.s appointed by the C'ouneil of 
the Indies. 

To the dilTirulties cau.sed by disaster, depopulation and mal¬ 
administration there was added the danger of foreign invasion 
when war broke out in Europe hetween Francis 1 . of France 
and the emperor Charles V. In 1528 San German was plun¬ 
dered by a French corsair and twenty-six years later utterly 
destroyed. In 1533 the jortiilfza, now the governor’s palace, 
wais begun at San Juan, and in 1539-1584 Morro Castle was 
erected at the entrance of the harbour. I’o.ssilily these slight 
liirtifii-ations preserved the capital from the destruction wliieh 
overwhelmed all the other .settlements; but these measures 
for defi'iiee were due more to the loyalty of the inhabitants 
than to the efforts of the home government, which at this 
time remained indifferent to appeals for help from the 
island. 


In 1595 San Juan was un.sueee.ssfully attacked by an Engli.sh 
fleet under Sir I'Yaneis Drake; two years later another English 
force, led by Sir George Cumberland, occupied the city for some 
wixks. The city was attacked in 1625 by a Dutch fleet, which 
was easily repulsed. The buceaneers or filibusters, who during 
the 17th erntury were drawn to the West Indies by the prospect 
of plundering tiie possessions of decadimt Spain, often invaded 
Porto Rico, but that island escaped the conquest which Haiti 
experienced. The English attacked the island in 1678, T702, 
1703 and 1743; and in 1797 an English force attempted to reduce 
San Juan, but vva.s repulsed by the strong fortifications vigorously 
manned by resident volunteers. After this event the city was 
permitted to add the wnrd.s “ very noble and very loyal ” to 
its coat of arms. 

Porto Ri<-o was comparatively unaffected by the great Spani.sh- 
Ameriean uprising of the early jytli century. During the 
struggle of Spain against Napoleon, the island, in common with 
the other Amcriran dominions, was represented in flic .Spani,sli 
Cortes and liad its first legislative as.scinbly. Trade with the 
United .States was permitted in 1815, althougli only in Spanish 
ships. The island suffered from the reartinnary policy of 
Ferdinand VfE, but the few sporadic attempts at revolution 
between 1815 and 1820 were readily suppre.s.sed. Uoliimbliin 
insurgents made ineflceUuil attempts to invade the i.sland 
during 1819 29. Governor Miguel de la Torre, who ruled the 
island with idec regid poi.ers during the seeond period of P'erdi- 
nand’.s absolutism, .sternly repressed all .attempts at libcrali.sm, 
and made the Island the resort for loyal refugees from the Spanish 
mainland. This policy, coupled with certain administrative 
and revenue reforms, and some jirii-ate attempts in be.tialf of 
public education, made the lust seven years of his rule, from 
1827 to 1834, the most pros])crous in the Spaiii.sh regime. The 
unsettled political condition of .Spain during the next loitv 
years wais refleeted in the disturbed political conditions of Porto 
I Rico and Cuba. 'I'he suffrage w.as restricted, the Pi ess was placed 
under a strict eemsorship, luiU the right of jniblie assemblage 
was unknown. Economically the island in j868 was in a 
much worse condition than thirty )'ears before. The Rei'olu 
tion of j86S in Spain promised sneh salutary changes for the 
Antilles as the introduction ol political parties, the restoration 
of representation in the .Spanish Cortes, and the enfranchise¬ 
ment ol the .slaves; but the imprudent “Insurrection of Lares," 
and other outbreaks of 1867-68, delated the.se anticipated 
reforms. The reactionaries feared separation from the rnotiicr 
country. Under the short-lived republican government in 
Spain Porto Rico was in 1S70- 1874 a province .with a provincial 
deputation, and in 1873 slavery was abolished. After the 
restoration of the monareby under Alphonso Xll. there wa.s 
.some improvement in tlie eomnieree of the island, but politically 
it displayed all the evils ol an obsolete system of administration 
[ disturbed by a premature liberaEsm. In 1877 the provincial 
defiutalifin was re-established, but it was not until 1895 
the home government attempted, far too late, to enact a series 
of adequate relorm measures, and in November 1897 followed 
this by a grant ol autonomy. 

M'^hen in April 1898 war broke out between Spain and the 
United States the former strongly garrisoned the island, but 
the fortifications of the capital were largely of the massive stone 
construction that had repelled Abercrombie a century before, 
most of the artillery was ol an obsolete pattern and the few 
cruisers in the harbour were antiqnati'd in type. The American 
invasiun of the island occurred in July. On the 25th of that 
month, while a few ve.ssels made a demonstration before San 
Juan, Uie main American fleet was landing some 3400 troops 
under General Nelson A. Miles at Guaniea, a small town on the 
soiitliern shore, .some 15 m. west of Ponce; Three ilay.s later 
the latter town surrendered, amid demonstrations of joy on 
the part of the inhabitants. The people seemed to regard the 
American flag as the harbinger of a new era. General Miles’s 
policy in affording omplnyment for the natives likewise served 
to make the new American regime uece.plable. 

Meanwhile the Spanish governor-general, Manuel Macia.s y 
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Casado, had ordered the forces under his command Ln the south¬ 
ern pai t ol the island to fall back towards the ridge of mountains 
intersecting it from east to weslj just north of the town of 
Coamo. Reinforcements were also brought up from San Juan 
and preparations made to resist an attack by the Americans, 
despite the current rumours of approaching peace. On their 
part tlie American forces, now numbering alxiut 10,000 men, 
prepared to advance by separate routes across the island in 
four columns. Guayama, May^iiez and Coamo were occupied; 
me portion of the army was within 20 m. of the northern coast 
and another had advanced along the main military road nearly 
U) Aibonito, wl>en the signing ol the peace protocol on the laih 
of August caused an immediate su.spension of hostilities. The 
advance of the Americans had been rapid and decisive, with a 
small loss of life—three killed and forty wounded—due to the 
skill with wliicli the military manoeuvres were planned and 
executed and the cordial welcome given the invaders by the 
inhabitants. By November the Spiuiiards had evacuated the 
greater part ol the island; after Captain General Macias em- 
bark< d for Spain, General Riciirdo Ortega was governor from 
the i6th to the i8th of October, when the island was turned over 
to the American force.s. In the work of [lolicing the island, 
in the acconi]>ariying ta.sks of .sanitation, construction of liigh- 
ways and other public works, accounting lor tlie exjHjnditure 
of public fund.s, and in e.stablisliing a sj'.stem of public education, 
the military control, which under the .succe.s.sive direction ol 
Generals John R. Brooke, Guy V. Henry and George W. Daris, 
lasted until the jsl of May ipoo, proved mt),st effective in bridg¬ 
ing over the period of trairsfer from the rej)re.ssive e.ontrol of 
Spain to the semi-paternal s}.stem under the American civil 
government. But it was hardly adapted to teach a people 
utterly without political experience the e.s.seiitial elements of 
self-government. To meet tliis problem the Congrc,s.s of the 
United States passed the “ I'orakcr Act,” under which civil 
government was instituted, and which, with eortuin modifica¬ 
tions, is still in force (sec Administration). Ihider this act the 
.\iuerican element has exereised the enntrolling power, and this 
has proved dista.stefnl to cerlaJn I’orto Rican politicians. 

On tlie 8lh of August 3 8gq the island wa.s visited by the 
most de.structive cyclone, in its history, eansing a loss of alxmt 
,ySoo lives and a property diunage amounting to 3(>,ooo,ooo 
])esos, the coffee industry suffering most. Ttiis calaniily 
afforded the American people an opportunity to display their 
generosity toward their new colony. Charle.s H. Allen became 
the first civil governor in May iqoo; he was succeeded in August 
iqoi by William H. Hunt-, who served until July 1004; Beckman 
Winthrop was governor in 1004-1907 and Regis H. Rost from 
April 1907 until November 1909, when he was succeeded by 
George R. t'ollon. Tlie island now has free trade with tlic 
United Stales, and receives into ils general revenue fund all 
customs duties and internal la.xe.s collected in tlie island. Its 
political leaders in the House of Delegates are restive under the 
control exercised by the JCxecutive t'ouiicLl, but an attempt to 
hold up necessary approiirialions resulted in the passage in 
July 1909 ol an act continuing the appropriations of the previous 
year, whenever for any cause the lower house fails to pass 
the necessary financial legislation. In 1010 the coffee industry 
had not yet recovered from the effect of the cyclone of 1899 
and the unfortunate mortgage system that [uevailcd under the 
Spanish regime. The fact that its product is shut out of its 
natural markets, without gaining that of the United States, 
is also a great handicap. 'I'lie civic sUtus of the people is still 
unscllled, hut tlierc ha.s been under American rule a notable 
advance in the well-being of the island. 

Diduography. —The main .source for the history uncler the 
Sjuiiish is I'ray Inigo Abbad, Histaria geaeraphica ctuil y natural 
Ui San Juan Bautista ie Puerto Uieo (Madrid, 1788; a new edition 
witli notes by Jose J. Acosta was published in Porto Kico in 1806). 
-Abbad makes extensive quotations from early historians of Spanish 
America. The best modern critical account in Spanish is Salvador 
Brau, Puerto Piro v su historia (Valencia, 1K94). Probably the 
best account in liiigli.sh, although one leaving much to he desired, 
IS it. A. Van Middddyk, The History 0/ Puerto Pico (New York, 


1903). R. H. Davis, The Cuban and' Porto Rican Campaigns 

i New York, 1898), i.s a sketch ol the invasion of the island in 1898. 

S. Rowe, The United States and Porto Rico (ibid., igix)), treats 
clearly and briefly of the problems arising from American control, 
and a like characterization may be made of W. F. Willoughby, 
Territories and Dependencies of the United States (New York, 
1905). Van Mifldcidyk gives a brict bibliography of historical 
works, and a more extensive list is given in (Icneral George W. 
Davis’s Report on the Military Government of Porto Rico. See also 
Annual Reports of the Governor of Porto Rico (Wa'.tiington, 190I 
sqq.); H. M. Wilson, " Porto Rico : Its Topography and Aspects,” 
in the Jourii. Amir. Gcogr. Soc. New 'i'orh, vol. xxxii. (New York, 
1900): W. .A. .Alexander, "Porto Rico; Its Climate and Re¬ 
sources,” in the same jounia), vol. xxxiv. (ibid., 1902); Report 
on the Census of Porto Rico (Waslimgton, iQoo); W. K. Willoughby, 
insular and Municipal Finances in Porto Rico for the Fiscal Year 
ityoo-iDOj, i.sMied bj' the Bureau oi the United States Census 
(ibid., 1905); R. T. Hill, Cuba and Porto Rico (Nerv York, 1S98), 

PORTO TORRES (anc. Turrh Libisunis. g.v.), a .seaport on 
the north coast of Sardinia, 12 J m. N .W. of Sas.sari by rail. Pop. 
(1901), 3762 (town); 4225 (commune). It is only 10 ft. above 
sea-level, and is malarious, bul is a seaport of .some importance, 
having regular stiam communication with Ajaccio, Leghorn 
and Cagliari, and witli the north <md west coasts of Sardinia. 
The church of S. Giivino, formerly the catliedral, probably 
dates from the iith century. It is a Romanesque husiliia 
with a nave and two aisles, diA'idcd liy ancient columns; at 
each end of the nave is an apse. It has a 14111-ccnlurv ijorlal 
and two smaller doors at the .side.s added later in the Aragonese 
style. See D, Scimo, .Sloria dell' arte in Sardegna dal XI id 
XIV., seeolo (raglieri-Siissari, 1907), 91 sqq. To the N.N.W. 
is the island of Asniara, the principal quarantine station of 
Italy. Porto Torres was tlie seat of the giudici of the north-west 
portion of the island (the district was called Torres or Logudoro); 
it was plundered b)' the Genoese in 1166, but remained the seat 
of the giudici until 1272, when it wa.s divided between various 
Genoese familic.s, the Doria, Malii.spina, &c., and the giudici of 
Arborcsi. It was also the seat of a bishopric until 1441, wben 
the .sec was transferred to .Sassari, Porto Torres being practTally 
deserted, owing to its iiiihealthiness. It did not lieci'nie an 
independent commune again until 1842. 

POBTOVENEM (anc. Porlus 1 ’eneris), a town and summer 
resort of Liguria, Italy, in the province of Geiroa, at the 
southern extreniity ol tlie peiiin.sula which proterls the Gulf 
of Spezia on the west, 7 m. S. of Spezia by road. Pop. 
(1901), 1553 (town); 5754 (commune). The fortrc.ss and walls 
witli wliicIi it was provided by the Genoese in the 9th or lotli 
century have been destro)-ed for military reasons. The restored 
churdi of St Peter, of black and white marble(iiiS ; destroyed 
by the Aragonese in 1494), is reputed to occupy the site of a 
temple of Venus. The parish cUiireh dates from 1098. A’ellow- 
vcined black marble, known as Porturo, and building-stone are 
(luarried here and in the fortified island of Pahiiaria to the 
cast ol PortoYcncrc. In the Grutta del Colombi objciT.s of tlie 
Palaculitliic age have been found. 

PORT PHILLIP, the liartioiir of Melbourne, Victoria, Aii.s- 
tralia. An almost circular, landlocked sheet of water, it is 31 111. 
long, 20 m. at its widest, with an area of 800 sq. ni. A narrow 
channel flanked by bold cliffs forms its entrance, and wlien tlie 
tide recedes through it a strong current is encountered outside. 
The broken and somewbat dangerous sea thus caused is railed 
“ the Rip.” Within the port on the eastern side are suburbs 
of Melbourne, such as Sorrento. Murnington, Frunkston, Gurrurn, 
Mordiallix', RedcHff, Brighton and St Kilda. llie wharves 
of Port Melbourne and Williamstuwn stand at the head of the 
port on an arm known as Hobson’s Bay. On the we.stcrn sirle 
the port of Geelong and the port and watering-place of Queens- 
cliff are the only tovms of importanre. Port Phillip is well 
fortified with strong batteries at its entrance. Ttie harbour 
was discovered in 1802 by Lieut. Murray, who named it in 
honour of Captain Phillip, first guvernor of New South Wales. 
Tlie Colony of Victoria was originally culled the district of Port 
Phillip. 

PORT PIBIE, a town of Victoria county, Suuth Australia, on 
Gcrrocin Bay, an arm of Spencer Gulf, i()8| ni. by rail N. by W. 
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of Adelaide. It is a pro.sperous and well-equipped port, from 
which enormou.s (juanUties of wheat are annually shipped. 
Pop. (1901), yyh.t- . 

PORTRAITURE. The earliest aftompt.s at individual por¬ 
traiture (.see also Paintini;) ire found in the eidolon and 
mumin\'-ea.s<;s of the ancienl K^^'ptiaiis; hut their painting 
neA'er went beyond conventional repre.sentation—mere outlines 
tlKi-d in with a flat tint of colour. In Greece portraiture prolxdily 
hail its origin in skiagrajihy or shadow-painting. The stor\' of 
the Greek maiden tracing the .shadow of her departing lover 
on the wall pomt.s to thi.s. The art developed rapidly. In 
463 n.c., I’olygnotus, one of the first Greek painters ol di.stine- 
tion, introduced individual portraiture in the decoration of public 
buildings, and Apelle.s rtearly a century later showed so much 
genius in rendering character and expression, that Alexander 
the Great iippointcd him jxirtrait painter in ordinary,” and 
issued an edict forbidding any one else to produce pictorial 
repre.sentat ions of his inajosty. Similar edicts were issued in 
favour of the sculptor Lysippus and P\-rgoteles the gem en¬ 
graver. No works of the Greek painters sunnve, hut the 
fate of two portraits by Apelles, which were in the pos.ses.sioii 
of the emperor Claudius (a.d. 41-54), is known, the heads 
having been painted out to make room fur the features of the 
divine Augu.stus ! 

After the time of Alexander (500 u.c.) Greek art rapidly 
deteriorated. There is, perhaps, nothing in the hi.story of human 
intelligence to eompare with the dazzling swiftness of its 
development or the rapidity of its decline. W'ar was followed 
by pillage and devastation, and victorious Roman generals, 
mere depredators and plunderers, crowded Rome witfi the 
stolen treasures of Greece, with the result tliiit Greek art and 
Greek influenee soon matle tliem.selves felt in the imperial city, 
and for generations its artists were almost exclusively Greeks, 
chiefly ptirtrait painters and decorators. Tlie Romans pos¬ 
sessed no innate aptitude for art, and rather despised it ;w a 
pursuit little becoming the dignity of a citizen. Although lack¬ 
ing in appreciation of the higher conditions of art, they had 
from earh- times deeorated their atria with effigies—originally 
wax mmild.s—of the countenances of their ancostor.s. The.se 
primitive “ wax-works ” ultimately developed into portrait 
liusts, often vivid and faithful, the only branch of art in which 
Rome achieved excelleni'c. 

With the invasion of the Northern barbarians and the fall 
ol the empire Graeco-Roman art ended. In the following 
centuries Christianity gradually became the dominant religion, 
but its ascetic temper could not find expression in the old artistic 
forms. Instead of joy in the ideals of bodily perfection, came a 
loathing o! the body and its beauty, and artists were classed 
among “ per.sons of ini(|uitous occupations.” llefore the 5th 
century these iirejudices had relaxed, and images and pictures 
again came into general favour for religious ti.scs. In the 8th 
and gtli centuries the iconoclasts commenced their systematic 
destruction, and it was not till the. Renaissance in the i.^th 
century that art fiegan again to live. The great revival brought 
with it a closer observation of the facts of nature and a growing 
St use of beauty, and the works of Gimabne and Giotto prepared ■ 
the way for those of lienozzo Gozzoli, Ghirlandaio and the 
long line ol miisters who raised Italian art to such a height in 
the 15th and ibth centuries. Although the works of the early 
painters of the Renaissance were mostly devoted to the expres¬ 
sion of the dogmas of the ('hurch, the growing love and study of 
nature led them, as opiiorliiiiity afforded, to introduce portraits 
ol living eoiiteniporanes into their sacred pietures. Gozoli 
(1420-14118) and Ghirlandaio (1449-1494) began the praetiee, 
followed hy nearly all the old and great painters, of introducing 
portraiture into their works; Ghirlandaio especially filling some 
of his great fresco compositions witfi the forms and features of 
the living men and women of Tlorenec, memliers of the Torna- 
huoiii, Medici and otlier great families. Acutene.ss of oh.serva- 
tion was innate in tlie race, liy degrees it manifested itself 
in a marvellous subtlct)- in the leiideriiig of individual character, 
in the portrayal of individual men and women, and a school of 


portraiture was developed of which Titian became the crowning 
glory. This great Venetian painter, by universal consent 
reckoned one of the masters of portraiture, ha,s handed down to 
us the features of many of the greatest historical and literary 
personages of his time—emperor, pope, king, doge—all sat 
by turn to him and loaded him with honours. The names of 
Bellini, Raffaclle, Tintiiret, Veronese and Moroni of Bergamo 
occur among those of the great Italian portrait painters of the 
15th and 16th centuries, I'lie last-named, some of whose finest 
works are now in England, was highl\- praised by Titian. 

A love of ugliness chariieterizcs the artists of the early German 
and Flemish schools, and most of the portraits produced hy 
them previous to Holbein's time suffer from this cause. Sehi'm- 
guner, Diircr and Lucas Cranach arc never agreeable nr pleasant, 
however interesting in other respects. Ifiircr, the typical 
German artist, the dreamer of dreams, the theorist, the thinker, 
the writer, was less fitted hy nature for a portrait painter than 
Holbein, who, with a keen sense, of nature’s subtle beauty, was 
a far greater painter although a less powerful personality. He 
produced many fine works in other hrunehes, hut it is as a 
portrait painter that Holbein is rhiclly known, and hi.s highest 
rlaiins to fame will rest on his marvellous achievements in that 
lirandi of art. He first ramc to England in 1526, bringing with 
him letters of introduction from Erasmus. .Sir Thomas More 
received him as his guest, and during his stay he painted More's 
and Archbishop Warham’s portraits. In 1552 he was again 
in Ixmdoii, where till his death in 1543 he spent murli of his 
time. He was largely employed by the German mereliants 
of the Steelyard and many Englishmen of note, and afterward.s 
by Henry VIII., by whom ho was taken into permanent service 
with a pension. As a portrait painter Holbein is remarkable not 
only for his keen insight into the rliaracter of his sitters, but for 
the l«:aiity and deliiaey of his drawing. As colourist he may be 
judged by an admirable example of hi.s work, “ The Ambas¬ 
sadors,” in the National Gallery in London. Many of his 
drawings appear to have been made as preliminary studies for 
liis portraits. 

In Flanders Jan van Eyck (1390-14.40), hi.s brother Hubert, 
Qii'iitin Matsys, Meiiilinc and other arti.sts of the 15th century 
orcasionally praeti.sed portraiture, 'i'be picture of Jean Ariiol- 
fini and his wife, in the National G.illery, London, is a remarkable 
.sample of the fir.st-named artist, and the .small half-length ol 
young Marlin I'an Nieiimenhoven, in the lios[)ilal of St John 
at Bruges, of the last-named. .Nearly a rentury later the names 
ot Antony Mor (or Moro), Rubens and \'an Dyck appear. Rubens, 
although not primarily a painter of portraits, achieved no small 
distinction in that wa\’, being miieli employed by royalty 
(Maria de Medici, Philip IV. and the Englisli Charles 1 . among 
the numlier). His services were also in request as ambassador 
or diplomatist, and thrice at least he was sent on missions 
of that nature. His personal energy and industry were enor¬ 
mous, but a large proportion of the work attributed to him was 
painted by inqiils, of whom Van Pyek was one of the most 
celebrated. Van Dy'ck (1599-1041) early acquired a high repu¬ 
tation as a portrait painter. In 1632 be was ini'ited to England 
by Charles I., and settled there for the remainder of hi.s life. 
He was knighted by Charles, and granted a pension of £200 a 
vear, with the title of jiainter to hi.s maje,sty. M.any of Van 
byek's portraits, espeeialb those of the early and middle 
periods, are unsurpassed in their freshness, force and vigour of 
handling. He is a master among masters. England posse.sse.s 
many of his works, especially of his later period. To Van 
Dyck we owe much of our knowledge of what Charles I. tind 
those about him were like. A routine practice, luxurious 
living, failing health, and the emplo)'ment of assistants told 
upon his work, which latterly lost much of its early charm. 

Ill Holland in the 17th century portraiture rearhcil a high 
standard. A reairtion had set in against Italian influence, and 
extreme faithfulness and literal resemblaiiee became the pre¬ 
vailing fashion. The large portrait pietures of the members of 
gilds and corporations, so frequently met with in Holland, are 
characteristically Dutch. The earliest work,s of the kind are 
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generally rows of portraits ranged in double or single lines, 
without much attempt at grouping or composition, later, 
in the hands of painters like Rembrandt, Frans Hals and Van 
der Heist, these pictures of civic guards, hospital regents and 
masters of gilds assumed a very different character, and are 
among the very finest works produced by the Dutch portrait 
painters of the 17th century. They may be termed “subscrip¬ 
tion portraits ”—each member of the gild who desired a place 
on the canvas agreeing, before the commission was given, to 
pay, according to a graduated scale, his share of the cost. 
.\mong the most famou.s examples of this class of portraits 
are “The Anatomy I.esson,” “The March-out of Captain 
lianning Koek and his Comf)any " (erroneously called “ The 
Night Watch ”), and “The Five Syndics of the Cloth-Workers’ 
Guild,” by Rembrandt. The magnificent portrait groups at 
Haarlem by Hals—the next greatest portrait painter of Holland 
after Rembrandt—and the " Schuttcrsmaaltyd " by Van der 
Heist in the Amsterdam Mu.seum, which Reynolds considered 
" perhaps the first picture of portraits in the world," mu.st also 
he mentioned. 

Of the pictorial art of .‘spain previous to the 15th century, 
little, if any, survives. Flemish example was long paramount 
and Flemish painters were patronized in high place.s. In the 
rdlh century the names of native .Spani.sh artists began to 
ii|)pear—Morales, Ribera, Zurbaran, a great though not a pro¬ 
fessed portrait painter; anel in the last year of the century 
Velasquez was born, the gi'catcst ol Spain’s artists, and one 
of the great portrait painters of the world. None, perhap.s, 
has ever equalled him in keen insight into character, or in the 
swift magic of his brush. Philip IV., Olivarez and Innocent X. 
lii'e for us on his canvases. His constantly varying, though 
generally extremely simple, methods, explain to some extent 
the interest and charm his works posscs.s for arti.sts. Depth 
of feeling and poetic imagination were, however, lacking, as 
may be seen in his prosaic treatment of such subjects as the 
” Coronation of the Virgin," the “ Mars " and other kindred 
works in the Madrid Gallery. Velasquez must be classed with 
those whose careci lias been prematureh’ cut short. HLs'works 
often show sign.s of haste and ol the scanty leisure which the 
duties of his office of “ Aposetitador Mayor " left him—duties 
which ended in the fatal journev to the Isle ol Rhf. 

In France the mo.st distinguished portrait painters of the i6th 
and 17th centuries were the Clouets, Cousin, Vouct, Philippe 
dc Chanipaigne, Rigaud and Vaiiloo. French portraiture, 
long inflated and artificial, readied the lieight of pomposity 
ill the reigns of Louis .\IY. and XV., the epoch of which the 
towering wig is the S) tnbol. In the i8th and early part of the 
iQth centuries occur the names of Boimlier, Greuze, David, 
Gerard and Ingres; but somehow the portraits of the French 
masters seldom attract and captivate in the same way as those 
of the Dutch and Italian painters. 

Foreign artists were engaged for almost every important 
work in painting in England down to the davs of .Sir Joshua 
I’eymolds and Gain.sborough. Henry VHl. employed Holbein; 
Que.cn Mary, Sir Antonio Moro; Elizabeth, Zueehero and Lucas 
de Heere; James l.,van Somer,Cornelius Janssens and Daniel 
Mytens; Charles 1 ., Rubens, Van Dyck, Mytens, Petitot, ITon- 
thorst and others; and Charles II., Lely and Kncller, although 
there wore native artists of merit, among them Dobson, Walker 
and Jamesone, a Scottish painter. Puritan England and Presby¬ 
terian Scotland did little to encourage the portrait painter. 
Tile attitude of the latter towards it may be inferred from an 
entry in the diary of Sir Thomas Hope, the Scottish Lord Advo¬ 
cate in 1638. “ This day, Friday, William Jamesone, painter 
(at the, earnest desyr of mv sone Mr Alexander) was siiffcrit to 
draw my pictur.” He does not even give the painter's name 
correctly, although Jamesone at the time was a man of .some 
note in Scotland. At the commencement of the reign of 
George I. art in England had sunk to about the lowest ebb. 
With the appearance of William Hogarth (161)7-1764) the Englisli 
school of painting may be said to have eoramenced, and in 
Reynolds and Gainsborough it produced two portrait painters 


whose works hold their own with those of the masters of the 
16th and 17th centuries. Both Sir Joshua and Gainsborough 
are seen at their best in portraits of women and children. 

George Romney (1734-1802) shared with Reynolds and 
Gainsborough the patronage of the wealthy and fa.shionabli' 
of his day. Many of his female portraits are of great beauty. 
For some unknown reason he never exhibited his works in the 
Royal Academy. 

Sir Henry Raeburn (17511-1823) was a native of Edinburgh, 
and spent most of his life there. His portraits are broad and 
effective in treatment, masterly and swift in execution, and often 
fine in colour. He painted nearly all the distinguished Seotsmen 
of his time—Walter Scott, Adam Smith, Braxfield, Robertson 
the historian, Dugald Stewart, Boswell, Jeffrey, Professor 
Wilson, and many of the leading noblemen, lairds, clergy and 
their wives and daughters. For a considerable period hi.s 
|)ortraits were little known out of Scotland, but they arc now 
much sought afler, and fine examples appearing in London 
sale-rooms bring remarkable prices. Raeburn'.s immediate 
successor in Scotland, J. Watson Gordon (1788- 18(14), also 
painted many excellent portraits, chiefly of men. A ver; 
rharartcristic example of his art at its l)est may he seen in hi.s 
“ I’rovost of J'eterhead ” in the Scottish National Gallery. 

Sir Thomas Lawrence (1769-1830) was the favourite English 
portrait painter of his time, and had an almost unrivalled career, 
lie liad an immense practice, and between the years 1787 and 
1830 exhibited upwards of three hundred portraits in the Royal 
.ttraclcmy alone. The Waterloo Gallery at Windsor contain.s 
.some ot his best work, chiefly painted in 1818- 1819, including his 
portraits of the emperor Francis, Pope Pius VII. and farclinal 
Gonsalvi. He was loaded with honours, and died President 
of the Roval Acafleniy. 

Sir J. E. Millais (1829-181)6), although most widely known as 
a fiainter of figure snlijects, actiieied some of his greatest suc¬ 
cesses in portraiture, and no artist in recent years has approached 
him as a painter of rhildreii. His portraits of Gladstone, 
Sir James Paget, Sir Gilbert Greenall, Simon Fraser, J. Hook 
and Mrs BisrhiifTsheim, to name only a few, are alone sufficient 
to give him a high place among British portrait jjainters. 

Frank Holl (1845-1888) first came into note as a portrait 
painter in 1878, and during the subsequent nine years of his 
life he painted upwards of one hundred and ninety-eight portraits, 
an average of over twenty-two a year. The strain, howei-er, 
proved too great for a naturally delicate constitution, and he 
died at the age of forty-three—^another instance of a brilliant 
career prematurely cut short. To G. F, Watts (1820-1904) we 
arc. indebted fur admirable portraits of many of the leading 
men of the Victorian era in ))olitirs. science, literature, theolog) 
and art. Among more recent artists, Sir W. Q. Orcliardson 
(1835- ipio), like Millais more widely known as a painter of 
! figure siiliject.«, but also admirable as a portrait painter; John 
^ Sargent (1856- ), whose brilliant and vigorous charucteri- 

! zation of his sitters leaves him without a rival: as well as 
I Oiiless, Shannon, Fildos, Herkomer and others, have worthiK- 
' earned on the best traditions of the art, 

I In France contemporarx' portraiture is ably represented in the 
I works of Carolus-Diiran, Bonnat and Benjamin Cnn.stant, 

1 and in Gerniuny hv J.enbaeli, who has handed (lown to posterity 
i with uncompromising faithfulness the form and features of 
I PriniY Bismarrk. 

I Of portraiture in its other developments little need be .said. 

I Miniature painting, which grew out of the work of the illuniina- 
’ tor, appears to have been alw.iys .sueeessfully practised in 
England. The works ot Hilliard, Isaac and I’eter Oliver, 
Samuel Cooper, Hoskins, Engleheart, Plimer and Coswav hold 
their own with the best of the kind; but this beautiful art, 
like that of the engraver, has been largely stiper.seded hv photo¬ 
graphy and the “ proeesses ’’ now in use. 

It is unnecessary to refer to the miuiy uses of portraiture, 
but one of its chiclest lias been to transmit to posterity the 
form and features of those who have played iir part, worthy or 
otherwise, in the past history of our race. Of its value to the 
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biographer anti historian, Carlyle, in a letter written in 1854, 
says, “ In all mv poor historical investigations it is one of the 
nio.st priniart' want.s to proeure a bodily lil(ene.sr of the personage 
inepiired after, a good porirail, if .siieh exists; failing that, 
ewn an indifferent, if .sincere one; in shtirl, any 1 epre.sentation, 
made liy a faitlifui human creature, of that face and fipire 
whicli he saw with his eyes and which I can never see with mine, 
(tflen I have fountl tlie portrait superior in real instruction to 
half-a-dozen written liiographies, or rather, I have found the 
portrait was as a small lighted candle, by which the hiograjihies 
could for the first time be nad, and some human intei'pretatinn 
he made of them.” (t;. Rr) 

PORT RICHMOND, a part of the iKirough of Richmond in the 
eitv of New York, U.S.A., on llie N. .shore of Staten Island and 
on the Kill van Kull ('haiinel. liefure iSp.S it was a separate 
village of Richinoncl county, New York, containing fieqo 
inhabitants in iKi|0. It is served by the Staten Island Rapid 
Transit railway, and liy a ferry to Ilergeti Point, New jersey, 
and has steam and electric railway connexions with the municipal 
leirv at St. (leorge, winch furnishes easy ncce.ss to the business 
districts on Miinhattan Island. Among its places of iiistoric 
interest are the Dutch Keformed Church, which is the direct 
succi.s.sor of tile chuich established on Staten Island in rfiOp 
or iM') 5 tn' Wald'-nscs and Huguenots; and the Danner Hotel, 
huih soon aft.T the War of Jndependcnce on the site of 11. tem¬ 
porary liirf tfiat liad been erected by Tiritisli troops, and ustcl its 
a privtite dwelling until 1820. In this house Aaron Purr .spent 
the Iasi years of ins life, dying lliere on the rath of September 
183(1, Among the industrial estalili.shments are u .sliipyard. 
dry dock and maiuifuctories of flour, lumber, lead paint and 
builders’ .suppli's. On the first of januaiy i8p.S, when the net 
creating Greater New \'ork came into effect, the village heranie 
a part of the third ward of Richmond borough. 

PORT ROYAL, a cclelirated C iston’iiiri Hlihn’, omipifd «a low 
and marshy site in Iht' thi<'klv wooded valley of the Yvette, at 
what is now kiunvn as I.es Ihimcaiix near Marly, a few miles 
south-wr.sl of lYiris. Tl was founded in 1204 by Mnhaut de 
Garlande, wife of Mathieu de Moutmorenei-Maiii in 1204; the 
eliLireh was built in 1224 froiri the designs of Robert de Luzarches. 
l)iiring its early years the convent lei'eived a Mumf)ev of papal 
privileges; the most important of these, granted ])y Honoriiis 
JII. in 122^ autbonzed it to offer a relre-il to women ajixious 
to withdraw from tjie world without binduig themselves hv 
perpetual I'ows. Kittle is known of it.s history during the three 
sueeeeding centuries^ except that its cliseiphne beciune relaxed; 
reform was onlv attempted when Angelicjue Arnauld {q.v.) 
was appointed coadjutor to the elderly and invalid ahhe.ss in 
i 5()8. Angciicjuc's ndorming energy soon ])n»iighl her intcj 
{'ontart wilh Jean ]‘)u\'ergier (c/.?'.) abbot («f Saint (Vran, and 
chief apostle in France of the jansenlst revival, and the later 
history of her convent is indissolubly eonnected with lliis 
movement. 

Iti lOat) constant visitation.s of ague droT'c tht- nuns to Pari-i; 
they setilod at Port Royal dc Paris, at tfic end ol ttie Fanbourj^ 
Saint Jacques. The deserloxl buikhug.s of T'ort Koyal <fes Cliamps 
were presently occupied l>y *' hernuLs.” ULynieu, mostly rdative-s 
ol t!ie abbess, who wi>iu‘d for a senu monastic existence, though 
without taking formal vows. In r6}<s, liowcver, some ol tlie mins 
returned to the counirv. uiid tiie hermits rctreatc'd to buildings at 
a short distance Irom llie ubimy. Here they sot up a ■'little 
school '■ lor the son-, ot JausiMU'.l pan-nts, and lunc Jean Uacme, 
the tutuic poet, rociMved Ins education, ihit in 105^ liinoc/ml \. 
condemned the doctrines of Jansen. Three years later " the 
lufrmitHge " and school were firokeii up, ami tlie nnus were lor- 
bidden to rei<Mve new members into thoir couiinunily. Thwe 
ngours were much tncroused when boms XlV. took u]> the reins 
of govevnmcnt m if»()o; lietween I0(»^ and i()09 tin* archbishop of 
i*ari.s laid nmler an interdict thos<’ of the nuns who refused to 
subscribe the j^np.d censure on Jan,sen. In 1OO9, how<*ver, came 
the so‘CaIIed ” Peace ot Clement IX.," when the Jansemst.s gener¬ 
ally were admittid to grace, an<l the iiUcrdicl wjib removed iioiu 
T‘oit Royal, though tlf aulhoritie.s broke up the convent into two 
distinct comnuimiies. The conformist mins were gathered to¬ 
gether HI Port Royal de Pans under an independent abbess; their 
Jansctnial sisters were united at the original building in the country. 
Thereupon followod ten years i»t peace, tor the nuns had apou-erful 
protector in the king’s cousin, Mnu- de Longueville. But in 


1670 she diotl, and I-onis at once ordered the nnns to send away 
lluir novices and Iw-trders and to receive no others. Finally, 
in 1705, he got from Clement Xb a new condomiiatiou of the 
Jarisenisf.s, wTiidi the few remaining nuns, all of whom were over 
refused to .sign; and on tlie 2yth of Octobci 1700 they 
wttTv forcibly removed from Port Koyal by the ]Xjlict', and dis¬ 
tributed timong vanoiiD conformist convents. In the following 
spring the buildings u*.tc pulled down; even the cemetery was 
not .sjuireil. The land <m which the convent had stood wa» made 
over lo Mme de Maintenon*s college of St Cyr; in 1S25 it was 
bought by <rt>mo descendants of jan.senisl families, ivho have done 
their best to restore tin grounds to tlieir original appearanct'. and 
have built a muHcnm ni!i in JaiwcnlsL relics. Port Royal de Paris 
! was seculan/.vd at the i''rench Kevtilution, and is now a maternily 
! liosjiital. 

I I'oi a classified list of the chief books, ancient and modern, 
j ilealmg with Port Koval, see the Ahrvf>^ de I’histoxye dc Pori Poyaf, 
i by Jean Kaciue, lui. L. GuT^ier (Pan.s, See also C. A. Sainte- 

■ Beuve. Pori Royal (0 vol.s. and index, Pans, 1882); CTuiilos Beard, 

Port Royal {2 voK., London, H. Keiu'hlin, ('.euhiihie ron 

port Rod'll! (2 vols., Hamburg, 18^4-184.^), and the books recom- 

■ mended under the articles Aknauld, Jansenism and Pascal. 

j POST WOYAL, an isUiiid in Bi'aufiirt c-oiinty, Suutli Carollni'., 
j U..S.A., at ihr fiend of Tort RoyaJ .Sound, afioiil iC m. from llic 
; Atlantir coast, and about 50 111. .S.W. of Cliarlc.ston. It is ahout 
I 13 m. Ion;; (north ami .smith) by ahmit 7 in. wide. Tlie .surface 
Ls gcnerallv flat, and there is niiicli marshland in its southern 
part, and along its north-eastern .shore. The principal .settle¬ 
ment i;. Reaufort.uport ol entry, and tlic eounty-seat ol Jteaufort 
county, on the Beaufort River (here navigable for ve.s.iels drawing 
i8 ft.), ahout 1! ra. from its mouth, and about 15 m. from tlic 
ocean. I'np. (ipoo), 4110, of whom 3220 were negroes. It is 
sercerl by the Gharleston S: Western Carolina railway, has inland 
water communieution with .Savannah, Georgia, and its liarboiir, 
! Port Royal Sound (between Bay Point on the iio'-th-cast and 
I Hilton He.nd on the .south-west), is one of the large.st and 
best on the coast of South Carolina. Beaufort’s beautiful 
situation and delightful climate make it a winter re.sort. 
j In the vicinity Sea ksland cotton, rice, potatoes and other 
I vegetables are raised—the trmk industry having beconii- 
i ver}' important; and there are gni\ es of yellow pine and 
cypress. Dirge quantities of phosphate roi k were fonnerly 
shipped from here. Among the iiuiniiliictures arc (otluii good.s, 
canned ovsters, lumber and fertilizer. About 5 in, .south of Beau¬ 
fort is the town of Port Roi-al (pop. in kjoo, 601), 11 terminus 
of the Charle.stoi! h Western Curolina railway. On the Beau- 
tort River (eastern) shore of Paris Island, about 6 m, north of 
Bay Point, is a United Stales naval station, with a dr\ dock and 
repair shop. 

Jean Ribaut (1520-1 s('i5), leading an expedition sent out 
; by Admiral Gaspard de CoIigiiy(i 5i7- 1572)10 found a Hug;ucnot 
j (.olony in New J'Vance, sailed into the harbour, wtik h he named 
j Port Royal, on the 27tli of May 15(12, look posse.s.sion of the 
j region in the name of Charles IX., and cslablisliccl the first 
selilement (Foil Charles), probably on Paris Island. In June he 
sailed for France, leaving 2(> volunteers under Captain Albert de 
la Pierria. Soon altorward the garrison killed Pii-rrla (probably 
because oi the severity of his discipline), and put to sea in an 
insufHcienlly equipped vessel, from which, after much suffering, 
they were rescued by an Engli.sli ship, aj;d taken to England, lii 
1670, a company tinder Colonel Williani Sayle (d. 1671) landed 
on Port Royal Island, but probably because this site e.spo.sed 
them to Sp.ini.sh attacks, proceeded along the coast and founded 
the original Charles Town (.see Cii.ski.ESTOn). In 16S3, several 
families, chiefly Seotcli, led by Henry Erskine, third Lord Card- 
ross (1650-1693), eslablished on the island a settlement named 
Stuart’s Town (probably in honour of Cardross’s family); but 
three years later most of the settlers W'crc murdered by Spaniards 
I from Florida and the remainder fled to Charleston. In 1710, 
after the lords proprietors had issued- directions for “ tife 
building of a town to be called Beaufort Town,” in honour 
of Henry .Somerset, duke of Beaufort (i62(;-i70o), the fust 
permanent sctticnient was eiitablishcd on the island. Tlie 
town was incorporated in 1803. In January 1779 about 200 
British .soldiers occupied the island by order of Colonel Augus¬ 
tine Prevost, but they were dislodged (Feb. 3) by about 300 
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Americans, mostly militiamen, under General William Mwiltrie. 
At the beginning of the Civil War the Confederates crorted Fort 
Walker on Hilton Head, and Fort Beauregard on Bay Point. 
Captain (siiterwards Admiral) Samuel F. Du Pont and General 
Thomas W. Sherman organized an cxjjedition against these 
fortifiratinns, which were rediieed by a naval bombardment 
and were es’acualed liy the Confederates under General Thoma.s 
F. Drayton (d. rSyi) on the 7th of November 1861. During 
the remainder of the war Port Royal Harbour wa.s used as a 
coaling, repair and supply station by the Federal blockading 
squadron. Etu'ly in iSda Pojl Royal Island and the iitlgli- 
bouring region beciimc the .stenc of the so-ealied "Port Royal 
Experiment ”—the siieeessfiil effort ol a group of iiortlierii 
people, rhiefiy from Boston, New York and Philadelphia, among 
whoni Edward S. I’liilbritJc (d. jSfiy) of Massaeliusetts was 
conspieuous, to lake charge of the cotton plantiuions, deserted 
upon the oeciipation of the island by Union troops, aod to employ 
the negroes under a system of paid labour. Tlic volunteers 
organized iis the Educational Commission for Freedmen (after¬ 
ward the New England I''rcednieii'.s Aid Society), and the 
government granted them tran.sportntinn, .subsi.stencc and 
quarters, ami paid them small salaries. 

St'C Uchvaiil Mc-Cnuly's iiistor'y of SoiUh Lafolhiu (Xew Yurk, 
j^9^-*-1901); an<l, fur air ac.coiinl of tiit; PoiL Kijyal J'lxjjcrimeiif. 

jyom Vort Royal fBoaton, l^oO), editwi by liJj/abctli \V. 
l*caJKon. 

PORTRUSH, a. Sfiiport aud Ihc most popular srasido resort 
ol Co. Antrim, Ireland; the tcnninius of a briin<*}i of the 
Northern Counties (Mifilaml) railway. Pop. (1901), J941. It 
vs very pirtiiresqiu-Iy situated on the basalti<. penin.suhi of 
Rainore Head, with a dw'p hay on either side, and a harbour 
protected l»y the natural breakwater known as the Skerries. 
A fine hotel, owned by the railway ('ompariv, and an exreUent 
''-ilf course arc the cliicf features, Icgclher with a town hall 


workl. The population was ol a very botorogciicons cliarictor, but 
mainly oi an undesirable clai»s oi Li;vantiue.s; tkid with tJie dauip 
heat and tiic dirt and noiNo oi the luct'ssanl cotUhig opciatiuns 
gave the town an unenviable repulaLioii. In 1902, however, a 
new mdu.stry was added iu the exixirt ol cotton Irom Iho eaHtern 
]>rovince.s ol the Della, the cotton being brougl)t from Matana by 
boat aenm Lake MenraU. In 1004 the oix-mng ol a standard 
gauge railway to Cairtf pJiiced Port Said in a p<»sitioii to connudr 
uiUi Alexandiia lor the external trade of Lgyid generally, besides 
making it a tourist ronle to the capital from luiropc. The result 
was lf> attract to the town a considciahle commercial community 
and to raise its social status. A now suburb was cixaled by re¬ 
claiming land on ttic north foru.shore, and another suburb was 
iimlwl on the f/astuni .side of the canal. Tho av<*riige annual 
value ol the trade of the port for the live years jgu2-ioof> was 

410,000. 'riiis iigujv iiiclutlcs tlic value 01 llie coal used by 
vesseb. passing througii the Sucu Canah 

PORTSMOUTH, EARLS OF. In 174.^ John Wallop (1690- 
1762) of I'arley Wallop in Hampshire was created carl of 
J’orti-moutli. He belonged to an old Hampshire family and 
I bad been a lord of the li ea.sniy from 1717 to 1730, when be was 
I created Baron Wallop. The earldom has since been held by 
his desrondant.s, one ol wlioin, Newton VN'allop (b. 1856), 
^ became tb.e 6th e, rl in 1891. 'This earl was a mcmlier ol 
! parliament from 1880 to 1891, and wa.s undcr-sccretary of state 
lor war from 1905 to 1008. 

PORTSMOUTH, LOUISE DE KEROUALLE, Dnnirss ok 
I (1649-1734), mistre.ss of the English king Charles II., war. the 
; daughter of Guillaume dc Benaneourt and his wife Marie de 
. I'laeur de Tinu'ur. The niune of Keroualle was derived from an 
, heiress whom her ancestor I'ViUifois de PenhoSt had married in 
j 1330. 'i'he family were nobles in Brittany, and their name was 
! so spelt by themselves. But the form Querouailles was com- 
I monly used in Engl.and, where it was corrupted into Cunvell or 
j Careweli, perhap.s with an ironic reference to the care which the 
‘ duehass took to fill her pocket. In France it was vatiously 
.spelt Queroiil, Keroiial and Kernel. I'lie e.xart date of her birth 


witli jiuiilic reading room, and the place is much Ireiiiiented h'r 
golf and seii-hathing. It is also the i.enlre for vi.sitors to the 
Giants' Ciuiseway, with -.vliiih it is eotinerted hy an clcrtric 
railway. Diiiiliiie Castle, between Portrush and Biislntiills 
stands on a rock separated from the mainhuKt by a chasm wliieb 
is spanned In 11 bridge. The ruins, w'hieb are extensive, are of 
unknown date, Por*nisti has a thriving trade in salmon. It 
is governed liy an urban district eouneil. 

PORI' SAID, a seaiiort of Eg)'[-)t at the northern entrance of 
Ihe .Suez Caniil, in gi" 15' 35" N., 32" 19' 20" E., and i.)5 m. by 
rail N.E, of Cairo. Pop. (1907), 49,884. It lies on the western 
dd" of the I anal on the low, narrow, treeless and dtssolate strip 
if land which separates the Mediterranean from Lake Menzala, 
the land at this point being raised and its area incri-used bv tin 
draining of part of the lake and hy the excavation of Ihe innei' | 
luirhoiit. The outer harboui is binned hy two breakwaters ' 
which piolecl tlie ertranee to Ihe canal; altogether the liiirUiur I 
si\CIS about 570 aeres .and ai.eornniodalos .ships drawing 28 ft. 
Driginully besides the central basin of the inner liarbonr there 
were three docks; between 1903 and 1909 the harbour aeconinio- 
dation was doui.iled by the eonstruetion id new docks on tlic 
eastern side of the canal and by enlarging the western docks. 
I'he ]>on po.siscsses a floating dock 295 ft. long, 85 ft, broad and 
18 ft. deep, cajiabh' of lifting 3500 tons, and a patent .slip taking 
joo tons and ships drawing 9 ft. g in. of water. On the western 
rreukwater is a colossal statue of Ferdinand de Lesseps by E. 
lYemiet, unveiled in 1899, and a lighthouse 174 ft. high. Among 
Ihe few buildings of note in the town arc the offices'of the Suez 
Canal Coiiipan>’ and the British barrarks, the last-named haring 
been built liy Prince Henry of the Netherlands (d. 1870) as a 
,icpot for Dutch tiaile. 

Port Saul dates from 1859 and its situation was deternuned by I 
ihc desire <;j tin* cugincfjrb of thv iiuvi Caiiul (o start the cuiinl at j 
Urn Rofnl on thv Mvtlitcrranoaii coast of th<* Nthmu.s of .Suez ucaust | 
to flicp water, and otl tho ^pot whero Port Said now stands thoro j 
was found a dopth ol aO ft. at about 2 in. from the 8hnr<*. For 
many years afU'r ita foumlaliun it dqjendud entirely upon tlio 
traffic ol the canal, biung tlw chief coaluig station of all ships 
passing thnni/^h aii<1 Ijccoiuiiig the laigust coaling station in the 


is apparently unknown. Loui.sT was pkirrd early in life in the 
household uf Hcnricttc, iludu's.s of Orlctans, .si'-tcr of ('li .rk .s II. 
SainDSimon a.s.s('rts thal her family threw her in the way of 
f.oui.s XIV. in tho hope that ,she would l)e promoted to the place 
of royal rnhstress. In 1070 ,dir iicrompaniod the duehe,s.s of 
Orleans on a visit to Charles JT. at Dover. The smldcn death 
of the duchess, attributed on dubious evidence to poison, left 
her unprovided for, hut the king placed her among the irulies in 
v;uiting of liis uuti queen. It was said in after times that she 
had been selected by the French court to fascinate the king of 
Fnglond, but for this tiicre .secnis to be no evidence. Yet wiim 
there apjK’urcd a )jrospfrt that thc^ king would show her favour, 
the intrigue was vigorously pusher] by the Frenr’h aml)asradnr, 
Colbert de Ools.sv, aided l)y the seeretiiry ol stale, Ivord Arling¬ 
ton^ and Iiis wifi*. Loiii.se. w!u> eoncealed gre.'it el(rv'enie,S‘; and 
a .strong will under an appearance of languor and a rather 
childish beauty (J‘A’elyn the diarist s]H’aks oi her “ baby face ”), 
y ielded tmly wlicn .slic. had already establishi'd a .strong hold on 
the king’s afTei’lions and characier. Her son, ancestor of the 
dukes oi Kiehmond, was born in 1672. 

Tin* sup]»niM she reccivcil Ironi lliu French envoy was gi'eri on 
the understanding that slic should servo the intcrest.s of Ikt iuUiv<‘ 
sovereign. Tiie bargain was corifinned by gifts and honours 
from Loiuh XIV. and was loyally ciirricnl out by J-ouise. Tiic 
Jwilred openly .avowed for Jut iu Lnglaud was due as iriuch to her 
own activily in tlie inleu-sl of Franci; as to her notorious rapacity. 
TIic titles of Ikironc^s Peler.ifteld, countess ol FareJiam and cfnehess 
of Portsmouth were, n'rantcd her for lite on Uiu iQlh of August 
Her peubi'mH and money allowiiucvs ui vaniiUH kindb were 
enormous, la 1077 alone .she retcivixl £27,300. The French 
court gave her freituenl presents, and in ntHfinhor 1(^3 crmfeiTUtl 
i;jKm her the ducal Jje 1 of Anl»lgny at tlir reqne.st of Charier H. 
Hit thorough imderfitanding of the king’s characUT mabled her 
to rotam hiT hold on liini to tlic end. She conrnvod to Cvscape 
uninjurixi during the crisis ol the Popish l*lut in i07tS. .She wab 
strong enougii to maiiUaiu her posiLirm during a long iJInes.s in 
1677, and a visit to France in TOB2. In Februaty 1OH5 she took 
measures to see that tlie king, who was secretly a Koinan Catholic, 
did not die without confession and ubijolutioa f^ooii of! er the king's 
death sJie retired to France, where, except lor one short visit 
to .Fngliwid during tie reign of James H.. Hje n'mained. jlerj^eji- 
sions and an outrageous grant on the Irish revenue given Jicr by 
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Charles II were lost cither in the reign of James II. or at the Kevolu- 
tion of 1688. During hei last years she lived at Aubigny, and was 
harassed by delit. Thr French king, Louis XIV., and after his 
death the regent Drleans, gave her a pension, and iirotccted her 
against her rreditors. She died at Paris on the 14111 of November 
17.H- 

See H. l orncron, Louise tie Khoualie (Paris, i88fi); and Mrs 
Coliiuhoun Grant, Lfom JJriUauy to Whitehall (London, 190Q). 

PORTSMOUTH, a nmniripal, county and parliamentary 
borough, and seaport of Hampshire, England, 74 m. S.W. from 
London, on the London & South-Western and the London, 
Jirighton & South Coa.st railways. Pop. (i8<)i), 159,278; 
(1901), 188,135. This great naval station and arsenal is an 



I lie dockyard rooms to have been regularly established about 
*54^* before that date the town was of importance as 

a ^val station and was used for the accommodation of the king's, 
ships, in 1540 It covered 8 acres of ground, abutting on the harboui 
n^ the Kings Stairs.” Cromwell added 2 acres in 1658, and 
Charles II. added 8 in 1OO3 and 10 more in lOtiy. By 1710 30 acres 
more had been reclaimed or iiought, and by the end of the :8th 
century the total area was 90 acre.s. In 1848 a steam basin cover¬ 
ing 7 acres, and four new docks were opened, the dockyard ground 
being exfonded to 115 acres in all. In i8hs large extcn.sion works 
were decided upon, inerpasing the area to 293 acrc.s. These included 
a tidal basin and, opening out of it, a deep dock and two locks 
in tliemsclves serving as large docks, which lead to three basins 
four docks. An entrance was also formed between the new 
tidal basin and the steam basin of 1848, and large additions wore 
made to the wharfage accommodation as well as to the 
storehouses and factories. Subse()uent improvements 
included the formation of two new dry docks (189(1) 
with a floor-length of 557 ft. ami a depth of 33} ft. over 
the sill at high water of .spring tides; the c'on.struction 
of new jetties at the entrance to the tidal basin and at 
tile north wall; the establishment of a coal wharf with 
hydraulic apjiliances; u torpedo range in the harbour; 
tile erection of various buildings such as lorjiedo and 
gun-niounting stores, electrical shops and numerous 
subsidiary works; and extensive dredging of the harbour 
to increase tlie berthing aecomiuadation tor the fleet. 
Allogctiier the dockyard comprises 15 dry docks, f>i> 
aires ot enclosed basins, 18,400 ft. ol wharfage and 
about 1(1 m. ot railway. There is a gunnery estalilish 
nicnt in the harbour on Whale Island, the area ol whieli 
has been increased to nearly go acres by I lie ailcretinn 
ol m,atetjal excav.a1ed from the dockyard extemsion 
woiks, and various barracks including tliose of tlie 
loyal marine artillery at F.astiiey, beyond Southsea. 

Port.siiiouth {Porhmue, Pnrlcsmiilh) owes its (iriRiii 
lo the retreat of the sea from Porchester, anri its 
importance to its favourable position hir a nava' 
station. Though probably the site had long been 

<„r(rr.vr!.o. f , c o , e i. .. recogiiized US a convenient landing-place, no town 

stml^e, i Landport and | existed thereuntil the 12th century, when the strategical ad van- 

1 nd whiT b Tr" I'" Portsea tage it offered induced Richard 1 . to build one. He granted 

H iSur tw, ’.‘i ‘T H ’ 7 Harbour and Langstone . a charter in 1194 declaring that he retained the borough in his 
HarbO ^.iJns M o ;/hannel. Portemouth hand, and granting a ycarlj- fair and weekly market, freedom 

senaratine the’Isle* tin* arms of the (hanncl . from certain tolls, from shire and hundred court and shcrifls* 

separating the Isle of \t ight froin the mainland. The harbour | aids. In October 1200 King John repeated the grants and 

icMif T k" ’’■‘f" Portsmouth lying on the east ! Henry HI. in ,229 gave the “ men of Vt.sinouth^’the town 

' opposite to it on the west side. I in fee farm and granted a merchant gild. Confirmations were 

p distinguished as tjie garn.son town; I made by successive kings, and u charter of incorporation was 

,u-,’nnh fl 'tt'tho dockyan s; Landport is ; given by ElizalKTh in 159(1-1600. A new and enlarged charter 
on iipicd hicfly by the houses (if artisans; and South.sca is a , was granted by Charles I. in 1627, by which the borinigh is now 
residential quarter and a favourite watcrmg-pluce. Resides a governed subjert to changes by the municipal arts of the uith 
nuniber ol handsome modern clmrchcs, among which is a Roman century. J’ortsmoiith has returned two members to parliament 
Cathohe ca hec ral. I ortsmouth possesses in the church of St since 1295. A fair on the 1st of August and fourteen following 
homas il Bci ket, ,1 fine rruciform building dating from tlic days was granted by Rielmrd 1 . The first dav was alterwards 
second half of the 12U1 century, in which the chancel and changed to the 29th of June and later to the iith of luK. It 
ransejits are original, but the nave and tower date from 1698, was important as a trading fair for cutlery, earthenware cloth 
and the whole was extensively restored 111 1904. The garrison and Dutch metul, and was abolished in 1846. The market 
chapel originally belonged to the hospital ol St Nicholas, a dating from 11(34 and originally held on Thur.sda)- onlv, is now' 
((lundation of the 13th century. Among other buildings worthy held on Tuc.sday and Saturday in addition. Portsmouth was 
of mention (apart from those having naval or military connexion) importiml in the middle ages not only as a naval station but a 
the prmcipal is the town hall (i8qo), a fine classic building trading centre. 'J'herc was a considerable trade in wool and 
s anding alone m a square, and surmounted by a handsome , wine, and the building of the dockyards liv Henry VU further 
cluck tower. Among educational institutions there are a large increased its prosperil) 

grammar school (1879), on a foundation of 1732, Roman Catholic ^ See 'vicloha County History .■ Hampshire, Hi. 172 sen ■ K. Hast 
^cll00ls ucljoining the cathedrul, scJwolb for engineering students Extracts, fnm the Poris;mouih Records 

and dockyiird apprentices, and seamen and marines' orphan . PORTSMOUTH, a citv, port of entry and one of the county- 
school. Aria College in I'ort.sca was opened m 1874 for the . scats of Rockingham ciiiinty, New Hampshire, 11 ..S.A., on the 
training of Jewksh ministers. 'Vhetoria Park, in the heart of the Piscataqua River, about 3 m. from the Atlantic Ocean, about 
town, contains a monument to Admiral Napier. I'liere are 45 m. E.S.E. of Concord, and about 54 m. N.N.E. of Boston, 
recreation groumls for the naval and military forces in the, Pop. (1906 est.), 11,123; (iqio census), 11,269. Portsmouth 
Mcii^y. fhcic is a railway station (J’urtsmouth Harbour) on is served bj' the Boston ik Maine railway, by electric lines to 
the Hard, from w'hich passenger steamers serve Rydc in the | neighbouring towns, and in summer by a steamboat dailv to 
Isle of Wight. A ferry and a floating bridge connect with j the Isles of Shoals. The city is pleasantly situated, mainly on a 
taisport. file port has a considerable trade in coal, timber, peninsula, and has three public parks. Portsmouth attracts 
fruits and agricultural produce. 'J'he parliamentary borough . many visitors during the summer season. In Portsmouth are 
returns two members. The county borough was created in j an Athenaeum (1817), with a valuable library'; a public library 
1888. The municipal borough is under a mayor, 14 aldermen (1881); a city hall; a county court house; a United States 
and 42 councillors. Area, 5010 acres - ■—^ j _ - 


j customs-house; a soldiers’ and sailors’ monument; an equestrian 
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monument by James Edward Kelly to General Fitr, John Porter 
a cottage hospital (1886); a United States naval hospital (1891); 
a home for aged and indigent women (1877); and the Chase home 
for children (1877). 

A United States navy yard, officially known as the Portsmouth 
Navy Yard, is on an island of the Piscataqua but within the 
township of Kittery, Maine. In 1800 Fernald’s Island was 
purchased by the Federal government for a navy yard; it was 
the scene of con.siderable activity during the v/ar of 1812, but 
was of much greater importance during the Civil War, when the 
famous “ Kearsarge ” and several other war vessels were built I 
here.' In i8ft6 the yard was enlarged by connecting Seavey’s I 
Island with hemald's; late in the 19th century' it was equipped j 
for building and repairing steel vessels. It now has a large I 
stone dry dock. On Seavey’s Island Admiral Cen'era and other . 
Spanish officers and sailors captured during the Spanish- I 
American War were held prisoners in July-September 1898. 
Subsequently a large naval prison was erected. In 1905 the 
treaty ending the war betw'ecn Japan and Russia wa.s negotiated 
in what is known as the Peace Building in this yard. 

In 1905 the city’s factory products were valued at $2,602,056. 
During the summer season there i.s an important trade with the 
neighbouring watering-places; there is also a large transit trade 
iir imported coal, but the foreign commerce, consisting wholly of 
impiirts, is small. 

Portsmouth and Dover are the oldest permanent settlements 
in the state. David Thomson with a small company from 
Plymouth, England, in the spring or early summer of 1625 
built and fortified a house at Little Harbor (now Odiorne’s 
Point in the township of Rye) as fishing and trading .station, 
tn 1650 there arrived another hand of settlers sem over by the 
Laconia Company. They occupied Thomson’s house and 
Great l.sland (New Castle) and built the “Great House’’ on 
what i.s now IVater .Street, Portsmouth. This settlement, with 
jurisdii tion over all the territory now includ(!d in Portsmouth, 
New Ca,st]e and Greenland, and most of that in Rye, was 
known a.s “ .Strawberry' Banke ” until 1655, when it was ineor- 
irorated (hy the government of Massachusetts) under the name 
,il Portsmouth. There was from the first much trouble between 
;ts Anglican settlers sent over fiy Miison and the Puritans from 
Massachusetts, and in 1641 Massachusetts extended l)er juris- 
liction over thi:. region, fn 1679, howewr. New Hanqxshire 
wiLS constituted a separate province, and Portsmoutli was the 
■apital until 1775. In 1695 New Castle (pop. 1900, 581), then 


I Ohio South-Western, the Chesapeake & Ohio and the Norfolk 
I & Western railways, also by passenger and freight boats to 
' Pittsburg, Cineinnati and intermediate ports. The city has a 
. Carnegie library, a municipal hospital, an aged women’.s home 
j and a children’s home. Extending along the Ohio for 8 m. and 
I arranged in three groups are works of the “ Mound Builders.’’ 
There are two small city parks, and a privately owned resort, 
Millbrook Park, The surrounding country i.s a fine farming 
region, which aiso abounds in coal, fire-clay and building stone. 
Natural gas is used for light, heat and power. In 1905 the city’s 
factory products were valued at $7,970,674, of which ><4,258,855 
was the value of boots and shoes. The Norfolk ft Western has 
division terminals here. 

The first permanent settlement in the immediate vicinity 
was made in 1796. In 1799 ’Phomas Parker, of Alexandria, 
Virginia, laid out a village (which wa.s named Alex.indria) below 
the mouth of the Scioto, lint as the ground was frequently flooded 
the village did not thrive, and about 1810 the inhabitants 
removed to Portsmouth. Portsmouth was laid out in 1803. 
incorporated as a tov/n in 1815, and chartered as a city in 1851. 
The Ohio and Erie canal was opened from C’leveland to 
Portsmouth in 1832. 

PORTSMOUTH, a city of Norfolk county, Virginia, U.S.A., 
on the Elizalxith River opposite Norfolk. Pop. (1910 census), 
33,190. Portsmouth i.s served by the Atlantic Coast Line, the 
.Seaboard Air Line, the Chesapeake & Ohio and the New York, 
Philadelphia & Norfolk (Pennsylvania .system), the Southern, 
j and the Norfolk & Western railways, by steamboat lines to 
I Washington, Baltimore, New York, Providence and Boston, hy 
ferries to Norfolk, and hy electric lines to numerous suliurbs. 
There is 11 30-ft. channel to the ocean. Portsmouth is situated 
on level ground only a few feet above the sea; it has about 2I m. 
of water-front, and adjoins one of the richest trucking districts 
in the Southern States. Among the jirincipal buildings are the 
i-ounty court hou.se, city iiall, commercial building, United 
■States naval hospital, post office building, high school and 
the Portsmouth orphan asylum, King’s Ifuughters’ ho.spital 
and the old Trinity Church (1762). In the southern part of the 
city is a L'nited Slates navy yard and .station, officiedK’ the 
Norfolk Yard (the serond largest in the country), of about 450 
. acres, with three immense dry dorks, machine shops, waie- 
hou.ses, travelling and water cranes, a training station, torpedo- 
hoat headquarters, a powder plant (20 acres), a naval mugazuie, 
a naval hospital and the distribution headquarters of the United 


Including ilie grcaier part of the pre.sent tuwnsiiip of Rye, was 
,ct apart from Portsmouth, and in 1703 Greenland (pop. lyoo, 
•jof) was likewise .set apart. One of the first military exploits 
if the War of Independence occurred at New Castle, whore there 
wa.s then a fort called William and Mary. In December 1774 a 
-opy of the order prohibiting the exportation of military stores 
U) America was brought from Boston to Port.smoulli by Paul 
Revcie, whereupon the Portsmouth Committee of Safety 
jrganized militia companies, and captured the fort (Dee. 14). 
In 1849 Portsmouth was rharlered as a city. 

Portsiivuutli was the birthplace of Governor Henning Wentwortli 
(1000-1770) and ills nephew Governor John Wentworth (1737- 
1820); of Governor John Langdoii (1739-1819); of Tobias Lear 
(1702 1810), fhc private secretary oi General Washington Irom 
1783 until Wasliingtou's dealli, consul-general at Santo Doiiuiigo 
111 1802-1S04, and negotialor of a treaty with Trijioh in 1805; ol 
Benjamin Peuhallow Shillaber (1814-1890), humorist, wdio is 
best known hy his L//« and Sayings of Mrs J-’artington (1854); 
:>! James T. Fields, of Thomas Bailev .Aldrich and of General 
Fil/ John Porter. From 1807 to 1810 Portsmouth was the lioine 
01 Daniel Webster. 

PORTSMOUTH, a city and the eoiinly-seat of Scioto county, 
Ohio, U.S.A., pictures<iuely situated at the confluence of the 
Scioto and Ohio rivers, 95 m. S. of Columbus. Pop. (1906 e.st.), 
20,714; (1910 census), 23,481. It is served by the Baltimore & 

' See (.ajilain G. H. Preble, “ Vessels of War built at Portsmouth. 
N. 11., iogo-1898," in New England. Historical and Genealogical 
Register, voh xxii. (Bo.ston, 18O8); and W'. If. Fentress, Centennial 
History of the U.S. Navy Yard at Portsmouth, N. H. (Portsmoutli, 
1870). 


States Marine Corps. The total value of the city’s fartory 
produets in 1905 was only ,$145,439. The city is a centre of the 
Virginia oy.stcr “ fisheries." Portsmoutli and Norfolk form a 
customs district, Norfolk being the port ot entry', whose exports 
in 1908 were valued at .$11,326,817, and imports at .$i,i5o,o.t4. 

Portsmouth was established by act of the Virginia assembly 
in 1752, incorjioratcd as a town in 1852 and rhartcred as a city 
in 1858. Though situated in Norfolk county, the city has been 
! since its incorporation administratively independent of it. 

: hhortiv before the War of Independence the British established 
; a marine yard where the navy' yard iioiv is, but during the war 
it was confi.scated hy Virginia and in :8oi was sold to the United 
States, fti April 1861 it was burned and abandoned by the 
Fcderals, and for a year afterwards was the chief navy yard 
■ of the Confederates. Here was constructed the iron-clad 
“ Virginia ’’ (the old “ Mcrrimac ’’), which on the gth of Mun;h 
1862 fought in Hampton Roads (q.v.) the famous engagement 
: with the “ Monitor.’’ Two months later, on the 9th of May, 

[ the Confederates abandoned the, n.ivy ynird and evaeuaVeil 
; Norfolk and Portsmouth, and the “ Virginia ” was destroyed 
hy her commander, Josiah Tattnall. 

PORT SUDAN, a town and harbour on the west coast ol the 
Red Sea, in 19” 37' N. 37° 12' E., 700 m. by boat .S, of Suez and 
495 m. by rail N.E. of Khartum. Pop. (1906), 4289. It is the 
principal port of the Anglo-Egyptian Sudan and the headquar¬ 
ters of the customs administration. The coral reefs fringing 
the coast arc here broken by a straight channel, with deep water 
giving access to tiic harbour, which consists of a series of natural 
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channels and basins. Tlie largest basin is 900 yds. long by 500 
Irroad and has 11 minimum dcptii ol 6 lathoms. On the north 
side of the inlet are quays (completed lyog), fittwJ with electric 
cranes, &c. Here are the customs-house, coal sheds and goods 
station. The town proper lie.s on the .south side of the inlet, 
coiuiected with the r|ui>y.s by a railway bridge. Besides govern¬ 
ment ollices the pulihc iiuildings include hospital.s, and a branch 
ol the (lordon (lollege ol Kliartiim. Beyond tiie bridge in the 
upper waters ol the inlet i.s a dry dock. Tlie climate of Port 
Sudan is vciy hot and damp and fever is common. Adjacent 
to the town is an arid jiluin without vegetation other than 
mimosa tliorn.s. Some lo m. west is a line of hills parallel to | 
the coast. 

The port dates from lyos. It owes its existence to the desire 
of the Sudan adrcini.stration to find a harbour more suiliihle ! 
than Suakin {ij.v.) for the commerce of the coon try. Such a place ' 
wa.s found in Mersa Sheikli Barghut (or Barud), 36 m. north ' 
of Suakin, a harbour so namcxl Irom a .saint whose tomb is promi- ! 
nent on the nortliein point of the entrance. When tiie building 
of the railway between the Nile and I he Red Sea was begun, it 
was determined to create a jxnt at this harbour ■ wliich was 
renamed Port .Sudan (JJancler es Siidan), Up to the end of 
1909 the total expenditure liy the government alone on tlie 
town and harbour-works was ££914,320. The railway (which 
lias termini both at Port Sudan and .Suakin) was opened in 
jaminry 1906 and the custonis-honse in the May following. 
Port Sudan immediately attracted a large trade, the value cl 
good.s passing through it in 1906 exceeding £470,000. In jyofl 
the imports and exports were valued at about £750,000. It is a 
regular port, of call ol British, Clerman and Italian steamers. 
The imports are largely cotton goods, provision-s, timber and 
cement; the exports gum, raw cot ton, ii ori’, se.same, durra, 
senna, coffee (from Afiy.ssmia), goat skins, fkc. P'orty miles 
north of Port .Sudan is Mahoirimed (liil, the port for tlie mines 
ol Gehel, worked hy an Kngli.sh comiiaiiy. 

Thr* t'orcifoi Offa.i! Ileprin, 7 'rfiiP (</ J*ovt .s 7 /«Vm for the Year nv •, 
by T. b. rtoliler, gtics u vatu.abk' account ol tlw tiegmmnirs ol tlie 
port. A cliart of flic iiarlimir was is.sui i] ijy Uic British Atlnunilly 
in 190.S. Sec also Scoan ; 1 } Ant;'o-httvt>ltau, 

PORT TOWUSEND, a city, port ol entry and the countv-seat 
of leficrson county, Wa.shington, U.S..^., on Qiiimpcr I'eninsula, 
at the entrance to Puget Sound, about 40 m, N.N.W. of ,Sf;attlc. 
Pop. (1905, state celisns), 5300. The city is .sarved by the Port 
'Pov/nsend .Southern railway (controlled liy llte Northern Pacific, 
but operated independently) and by steamship iiiies to Victoria 
(Britisli (lolnmbia), San r'njucisco, Alaska and Oriental ports. 
The harbour is fi m. long and 3J m. wide, and is deep, well 
.shelteretl and protected hy tliree forts, of which p’ort Worden is 
an excellently equipped modern fortification ranking with the 
torts at Portland (Maine), San Franci.sco, Boston and New York. 
The United States government has at Port Townsend a customs- 


land frontiers are to some extent defined by the course of the 
four principal rivers, the Minho and Dourn in the north, tlie 
Tagus and Guadiana in the south; elsewhere, and 
cspeciallv in the north, tliey are marked by moun- 
lain ranges; but in must parts their delimitation was 
originally based on political considerations. In no sense can 
the boundaiy'-linc he called either natural or seientific, apart 
from the fact that the adjacent districts on either side are poor, 
sparsely peopled, and therefore little liable to become a subject 
of dispute. The Portuguetie seaboard is nearly 500 m. long, and 
of the six ancient provinces all are maritime except Traz-os- 
Moiites. P'rom the eAtrc.me north to Cape Mondego and thence 
onward to Cape Carvoeiro tlie outline of the coast is a long and 
gradual curve; iurtlier south is the prominent m,iss of rock and 
mountain terminating westw'ard in Capes Roca and Espirhel; 
.south of this, again, there is another wide curve, broken by the 
headl.ind of .Sines, and extending to Cape ,St Vincent, the south¬ 
eastern extremity ol tlie country.'. The only other conspicuous 
proniontort' is Capo Santa Maria, on the south coast. The only 
deep indentations of the I’ortuguese littoral arc the lagoon of 
Avciro (y.p.) and the estuaries ol the Minho, Dourn, Mondego. 
Tagu.s, Sado and Guadiana, in which are the principal harbour.s. 
The only islands off the coast are the dangerous I'arilhocs and 
Berfings (Portugneae Berlmgas) off Cape Can-oeiro. 

Physunl Fenturcs .—Few small count'‘ies '’ontain so great a 
I'liricti' of .si'cneri' as Portugal. The bleak and desolate heights 
ol the .Serra da Estrella and tlie ranges of the northeni frontier 
are alnio.st alpine in r.haraetcr, although they nowhere reach 
the limit of pi'rpetiuil snow. At a lower level tlierc are wide 
tracts of moorland, covered in mam- easc.s with .sweet-scented 
eislns and other wild flowers. The lagoon of Avciro, tlie e.stiie.n- 
of the Sado and the broad inland lake formed hv tlie Tagus ahoiai 
Lisbon (q.v.). recall the watenvays ol Holland. The sand dunes 
ol the we.stern coast and the Pinha! dc l.oiria {q.v.) re.semlile the 
I'rcnrh Landes, The Alg.irve and parts of Alemtejo uiiglU be¬ 
long to North-West Afrira rather than to Europe, The I'aiz do 
Vinho, on the Douro, and the Tagu.s near Ahrantes, with their 
lerraeed hush-vinos grown up the steep banks of the rii-ers, are 
often compiu'cd with the Rhine and the Elbe. 'J'he l.arbn.irs 
I of Lisbon and Oporto are hardly inferior in beauty to tho.se of 
Naples and Constantuiople. Apart from this varielv. and from 
the historic interest of sneh places a.s Braga, Bussa'-o, Ginlri. 
('oinibra, or Torres Ycilrsth, the attractiveness of th.' count i-i- is 
due to its colouring, and not lo grandeur of form. Its landscapes 
are on a small .scale; it has no vast plains, no inland seas, no 
moiintaiti as high as 7000 ft. But its flora is the riehe.st in 
Europe, and loiiihines with the hrillianl .sunshine, the vivid bin 
liarmonion.s costumes ol the peasintrtt and the white or pale- 
tinted lionsas to eompeirsate tor any such deficienev. 'I'his 
1 wealth of colour gives to the scenery of Portugal a quite distinc¬ 
tive character and is the nnc feature aimmon to all its i-arieties. 


house, a revenue cutter service, a marine hospital, a qnariuitiiie 
station and an immigration bureau. Port Townsend is the port of 
entry tor the Puget Sound customs di.slrict. In 190X its exports 
were valued at §'37,547,553, much more than those of any otlier 
American port of entry on the Pacific; its imports were valued 
in iqofi at $21,876,361, being exceeded among the Pacific ports 
by those of San Francisco only. The city ti.is a considerable 
trade in grain, lumber, lisli, livestock, dairy products and oil; 
its manufactures include boilers, mnchiiiery and canned and 
pickled fish, especially salmon end herring. Port Townsend was 
settled in 1854, incorporated as a town in j86o and chartered 
us a city in 1890. 

PORTUGAL, a republic nl western Europe, forming part of 
the Iberian Peninsula, and bounded on the N. and E. hy .Spain, 
imd on the S. and W. liy the Atlantic Occiui, Pop. (1900). 
5,016,267; area, ,34,254 .sq. m. Tlic.se totals do not include the 
inhabitants and area ol the Azores and Madeira Islands, which 
are offieiallv regarded us parts of rontinentui Portugal. In shape 
the country nsembles a rouglily drawn parallelogram, with 
its greatest length (362 m.) from N. to S., and its greatest 
breadth (140 m.) from E. to \V. For map, see Svain. The 


The orogtapliy of Portugal e..mnot Iw suicnl ifieally stiutieil exeej't 
HI reliLlioit to that ot Spiiiii, tor there is no liivaJing line between 
Itic prim ipiil Portuguese ranges and tlie logliL'ind.s of Galicia, 
Leon and Si>anisli Kslioinadura. Three 1,0.called Portuguese 
s'-stems are soinetime.s fli.stiiigiiKhed : (i) the Transinontane, 
strefcilmig between the Douro and the Minho; (2) the Bejrene, 
hetwisin the r>oiiro and the 'I'agiis; (3) the Transtagme, south ol 
the I'agus. Tile iollnwiiig raiige.s belong tn tlie Tran.smnntaiie 
system, whicfi is the .soutbonV extension of the mountains of 
! Galicia: Penuda (<1728 ft.), forming the watnrshed Ixitwrani flie 
i river Lima and the lower Minho; the Surra do Gerez {4817 ft,), 
whicli rises like a gigantic wall between the Lima and the Honiem, 
and stind.s oil a sjnir known as the Am-arella, Oijrai and Nora, 
south westward lietwocn tlie Homi-m and the Cavado; La Raya 
Seen, a coutmualion of Gerez, wliicli culmiiialos in Isirouco (4 pjo ft.) 
and coutaiie. tlie sources of the Cavado; Cabreira (419(1 ft.), 
which Contains tlie sources of tlie river Ave and .separates tlie 
basin of the Tamega from that of the ('.av,ido: Marao (4842 ft.), 
Villarelho (3547 ft.) and Padrolla (4763 ft), forming together ft 
large massif tietween the rivers Tamega, 'I'via and Donro; and 
Nogiieira (.( jji it.) and Bornes (4944(1.), which divide the valley of 
tile Tna Irom that of the Sahor. 3 'lie Beirene system comprises 
two quite distinct mouiilain legions. North of the Mondego it 
includesMontemuro (4534 ft.), .separating tlie Douro from tlie iqiper 
waters of ihj left-hand tributary the Paiva; Graliieira (3(>8 t It.) 
between tlie Ikiiva and tie.- Vonga; tlie Serra do Caramullo 
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(3511 it.), hertwofln the Vouga and the PAo; and Uie Serra ua 
lapa (3215 ft.), wlxich gives rise to the Paiva, Tavora, Vouga anti 
J->ao. South of thCbC ranges, but nominally included in the same 
system, is the Serra da Estrella, the loftiest ridgr in Portugal 
(6552 ft.). The lifllrella Mountains, which enclose the headwaters ol 
the Mon<lego in a <l(Wp n»viiio, stretch from north-easi to soulh-wtHt 
and arc conLiimed in the bAni<‘ direction by the Serra de Lou$*\ 
(394.J ft.). TIjcv form the last link in the chain of mountain ranges, 
known to Spanish geographers as the Carjictano-Vetonica, which 
fi’xtends acroR.s the centre of tlio Peninsula from cast to wo.st. The 
greater part of the Serra da Estrella constitutes the wateTjdie<l 
bct\ve<?n the Mondegu and Zewre. Lesser rangca. which are 
mrluded in the Beirenc sy.slein and vary in height Irom 2 o(K) to 
4 o<jo ft,, are the Mos-as. belwecn the rivers C6a and Zc/.ere; Die 
CIuardunliH and Moradal, separating the Zczere irom thi- Ponsul 
and Ocreza, tributaries of the 'lagus; the Serra do Aire, ami variou.s 
ndgas whicli stretch souLh-we.stward us iar as the niounlums uJ 
Cintru iq>v,). The Transtagiiie Mountains cannot lightly be 
described as a single system, as they consist for the most part of 
isolaicd ranges or tnu^<;f/s. The Serra da Anabida (i(>37 ft.) 
rises between Capo lils^iiohel and S<5tubal. Suo Wemede ft.), 

with the parabel and low'cr Serra eJe Portulcgre, extends along i^art 
of the fr.mlioj of nurtheni Alemtejo. Ossa (2129 fl.), Caixeiro 
(148-1 ft.), Monfiirado (1378 ft.) and Mendro (1.332 ft.) form the high 
ground bolwoon the rivers Sa<1o. SoiTaia and (biadiana. Eaj;t ol 
the Guadiana tlie outliers of the .S]ianish Sierra Morena enter 
J’orluguese lernlorv. Idie Serra Craiidola and Monte Cereal, 
(wo low ranges stridching from north to .soutli, ski**! tin- coast of 
.sonlhorn Estremadura. Tn the exlrcmc .south the nngfs are 
more rloselv massed together. They include Monchnpie, with 
file p('ak of Foya or J’bia (2 q() 3 ft.i, uial various lower ranges. 
'J'h(;re are numerous large expan.ses oi level country, the most 
nolai)!e oi tliese being the plains [(Ufnpo.i) of tie* lagus \.dle5', and 
of A\-i;: nr Tfena\dUa, Beja and Ouriqm*, in Alemlejo; tin- high 
plateaux (rima,':) of Mogadouro in Trar-os-Monles and Oiirtni 
between the Pagns and t!io iij>per Sorraia; the higlilv cnltivatuii 
lowlamls {vcifias) of ('haves mid Valenya do Minho in the rxtrnm 
iiorlh; and tin* uiar.shy flats {(<«/a77.s) along the cc-ast of Akinlejo 
and the ‘•outhern shore ol IJie l.iwer 'I'agus. 

TIv lhr«'e principal rivers which How through Portugal to the 
.sea—the Jioiiro, Tagus and Guadiana—-arc dnsmbed in .sc-tiarate 
articles. Tiie chief Portuguese tn butanes of the I >01110 ure the 
Tanu-fM, Tua and Sabor on the noilh, the .^giieda, Coa and Paiva 
on l!ie '.oulh, of Iho 'Pa.gns, the Ocre.Ta. Poii-.nl and Zezere on the 
north, the Niza and Sorraia on the smith, while into the Gnadiana, 
on its nglit (>r Portuguese banh. flow the C’lia, liegebe. ('obres, 
Ociras and Vasc&o. The whole coiintrv drains into the Atlantic, 
to wlucli all the mam ri\'cTi. lio^v in a \ve.sterly cbreolion except 
till’ (^n.nbmia, which (urns .south !)v east in llu- haver pjit of its 
ronrse. The Minlio (Spanis-h Mino) is the most northerly river ot 
Portugal, and in size and imiiortance is only inferior to the llirec 
greut waterw.ivs already iiKuitioued. It rises m the highlanclK of 
(..iln III, and, alter forming ior some distaiKe the huundarv between 
tli-.it pn’viiK.e and Pnlr<- Minho-e-ThinKj. falL into the sea below 
tlie port oi ('aminha. Its brngtii is 170 m. Small coasters can 
ascend the river as far as Salvatien'a m (iahcia (20 m.). but larger 
\ es.sels are e\t.liided by a sandy bar at tlie m<»ullu B<*l,ween the 
MinUo and l>ouio tJw chief'nvers are the Lima fbpamsh l.nnia 01 
■\uiclu), also rises in (»ali<’i.i,, and reachi-. llu* sea .it Vianna 

do Castello; the (avado, which receives the T-lomem on the right, 
and forms Llie port oi J^s])ozrnde m its estuary: and the Ave. w'hicJ) 
rises in the Sena da Cabreira and issue.s at llu poit of Villa do 
Coiuie. Belwecu the Douro mid Tagus the X’ongn ris<*s in lh<- SciTa 
<la Lnj>a au<l reaches the sea through the lagoon of Aveiro; the 
Mondepo flows norlh-east through a long ravine in the Serra da 
J{strella, and then bends back so as to liow' west .south-west. Its 
estuary contains tlie nnportani harbour of Figiu/ira da Fo/; it.s 
cJiicf tributaru's are the i)no on the right, mid the .Mva, Oira ami 
Arunea on tlie left; its h'ugth is 125 m. of which 52 ni. are na\igabl( 
by small coasters. Several colnp?l^ati^'elv unnnporlant stroams, 
chief among which are the Li? and Sizamlro, enter the AtUotic 
i»ctwc(*n the moullia of the Moiidogo aii<l Tagus, fkdw'eiui the 
Tagu.s and C’,apc St Vincent tlie pniicipuJ rivers arc th<* Sado, 
w’liich is formed by tlic junction of several Ie.s.scr streams and flows 
north-west to the ])ort ot Setulial : and tlie Mira, which takes a 
similar direction from it.s headwaters south of Monto Vigia to the 
port of Villa Nova de, MiHonte.s. On the south coast the united 
waters of the Odelouca and Silve.s form the hailiour oi Villa Nova 
dc Portimao, and the Algoz, Algibre or yuarteiva, and the Asscra 
flow into the sea farther east. Portugal abounds in hot and 
mexliciual .springs, such as those of Caldas dc Monchiqiic, Caldas 
da Rainlia and Vidago. 

(iBolo^y .— By lar tlie greater jiart of Portugal is occupied by 
ancient rock.s of .Aicheaii and Palaeozoic age, and by eruptive 
masses wdiich probably belong to various ju-riod.'v All the higher 
mountains arc formed of these rocks, and it i.s only near the coast 
and in the plain of Ihc Tagus that later deposits are found. The 
Mcsozor beds foriu an irregular triangle extending from Lisbon 
and Torres Novas 011 the south to Oporto on the north. There arc 
also a narrow’ .strip along the southern shores ol the Algarve and a 


few smallei’ j^tclics along the western coast The lertiary dejmsits 
cover the plain of the, Tagus and are found in other low-lying 
areas near tlie coast. OI the Lower Palaeozoic rcx:ks the Ordovician 
a{>pcars to be iho most widely spread, l^rgc areas have been 
referred to the tkimbrian, but it is only at VilU Boim, about 6 ni. 
W.S.VV. of Klvas. that Cambrian fossils have been iound. The 
Ordovician bmls Ixav'c yielded iussiLs m several place.i., V'allungo 
; and Bussar.0 being p.mongst the best-known localities. 1 'he suc- 
■ <-(.*ssion IS similar to that ol Brittany and Spain. Suppo.sed Silurian 
bods have been described at Portalegrc, and in the .name neigh- 
Ixiurhood Devonian iotwils have been found. The Lower Carboni- 
Utous. which belongs to the " fuhn " facies so widely .spread in 
central luirope, occupies a wide area in .southern Portugal; but the 
' Upp<*r Carlxrniferous is vei*v restricted in extent, and occurs in 
I small basins like those of the Central Plateau of France, renting 
I unoimlormahly ufion the rocks below, llie deposits in thcac Ijasins 
I consist largely ol coarse .sandstones ami longlomerates, amongst 
which lie seams of coal. It is possible that some of tho.sr clepn.sils 
may belong to the T’ennian or at least to the Pcnno-Carboniferous. 
Of the Mesozoic systems the juras.sjc is t)ic mo.st W’idely spread. 
Siijiposed Tniussic bed.s are louml, but Dicy arc confined tbiefiy to 
the eavStern margin of the Mesozoic area north of Lisbon. The 
Jurassic deposits are ]>arlly marine and partly fresh-water or 
terrestrial, including becK ol lignite. On the w'hole, exre,pting in 
' eastern Algarw, the Upp^^r Jurassic beds indicate the neighliourhood 
I of a bhore-hne. Thu Cietaceous rjy.stem is very hmilod in extent. 

; Us most interustuig feature is the occurrence near its summit, 
I north of C'ajw Mondogu. ol sands and gravels containing plant 
remains, lb-re h.dh Crelamms and Terlmry forms are found, 
j au<l the Moiult^jo he^lH seem to re]»rfsent the jiassagc between the 
I iwi) systems. At the (.lo.su of the Cietaceous period great eruptions 
ol basalt and basaltic tufl took place, csjiecially in the Lisbon an-a. 

\ 'riie volumic roi ks then formed are followed by marine deposits 
. of Ohgocene and Miocene ago. 'rowe.rds the nortfi 1he.se an* 
ass<-)cialcvl with fresh-water limestones, mdicating thcprcHcnce of 
, land lu that dir«.KMi(>n. Marine Pliocene bvds occur at the mouth 
ot the 'I'agus. Tlie LOJitem}»oiaiieous beds inland are id iiesh- 
• water origin. Eruptive masses of ^’ari()lu age an- foiiivl in mauv 
j i<H:idities. The Cmtra gi'anue sends veins in1<» tin- base ot tin' 

I Jurassic, and is vi'TT ]>rc)bablv of d'ertiary age. d'he Serra de 
. Monchiqne is petrugraphically ol gre.il interest. It con.si.sls chuHly 
! oi elaeohte syenite uikI other rock.s ilenved from tin* same igneous 
magma. 

' (lituah .—The climate of Poitiigal i*; equable and temperate. 
TusImui, Coimbra. Evora-and Oporto have mean temperatures 
between bo^* and F.. and the daily variation nowlicre exceeds 
23''. Tlus equability ol lejn})cmlur'; i.s partly caused by Uic very 
heavy rainfall jirecipitated on J^urtugal as (»ne ol tlie w(‘,slerninf)st 
eounfrn*s of Eiiioi»e and the one most ex*pns«*d to the Atlantic. 
The rainfall has been as hea\-v as lO ft. in a year, and somotime.s, 
as in the winter of iqoo-iqio. great damage is wrought by li.oo.ls. 
Muavv f'>g'- aie also common along the loai-t, reiidenng it dangerous 
«o ships. The raiiilidl hea\ u-sf in the north and on the Sena 
da Kstiella; it is least in Algarve*. A tine cliniale and (?quabihtv 
of temperaliire are not uni\'ersal in Portugal; they are to be enjovetl 
inainlv in Heini an<l J'Ntrcmadura. especialh' at t uUra and f.nimbra, 
and in the northern ])ro\’inct*s. In the deep valleys wlicre the 
iiunintanis keej> utl the cool uiiul*', it is exu’ssively Ju>t m ?.ummer, 
uhile on the summits of llu- mountains snow lu's lor many mnntlis. 
Tin m(-('*orologir,d .station on the f^eira da Estrella, vvitJi a mean 
annii.d leinperaiuru ol \ F., is the colde.st s]>ot 111 Portugal 

in which .systematic ol)ser\’atK>ns an* taken. Monlalcgre has .1 
mean ol 48-3‘-‘ and Guarda of .30*3". Even m Lisbon the ye-irly 
variation is not less tlian 5o^ In Alemlejo the climate is verv 
untavcmrable, and, though the heal is not so great as in Algarve 
(where Lagos has a mean of b3‘’), the couiilrv has a iiiore deserted 
appearance; while in winter wh«*n the Tagus overiiows, un- 
, healthy swamp.*, are lett. NotwitlisLan ling that Algarve is hotter 
! than Alemtejo, a prn1u.se vegetalioii takes away mucli of the tropical 
j effect. Portugal is very rarely visited by Ihunderetonu.s; but 
! shiX'ks of earthquake are frequently felt, and recall the great earth* 
(luakc ol Ijxbon tv-i".) in 1753' 

I f auna and Flora .—An account of the launa of the Iberian 
' Peninsula us a whole i.s given under Spain. Wo)ve,s are found 
in the wilder parts of the Serra da Estrella, and wild hc>ani are 
preiscrvod in .some districts. As far a.s the con.sntuouts of its flora 
are concerned Portugal ts not vttry dissimilar from Spain, but their 
<lk>tnbulion is iiecuJiar. The vegetation of Spain is di.stnhuleil 
in clearly marked zones; but over the whole of Portugal, except 
the liott<*st parts of Algarve and Alerr.tejo, the plants of northern 
EiiroyKi flourish .side bv sid** willi cacti. paJm.s, aloes and tnx* ferns 
(.s(H* CiN J'K\). 'riiis I.s largely due to Iho fact that the moisture- 
laden w’U'ls Irom the Atiaiitie penetrate almost a;> tar inland as 
the Portuguese frontier, but do not reach the inlerior of Spam. 
'ITie soil is fertile, and the mdigcnons flora 1ms been greatly enriched 
by the importation ol such plant.i a.s the agave, the Mc.xican opuntia, 
tSo American maple, the Australian eucalyptus, tlie Scotch flr and 
the so-called Portuguese cypre.ss {Cuprc.'..'*us lut>Uamca) from the 
Azores. There are many fine tracts of forest, alnong which inav 
be iuentione<1 the famous convent-wood of Bussaco cork 
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trees are extcnsivclv cultivated, Barbary oaks (Ourirus ballofa, 
Port, aiinhnra) furnish edible acorns and excellent timber for 
charcoal, and carob trees (Cetatonta siliqua, I'ort. al/arroheiro) also 
produce edible seed-pods somewhat resembling beans. Elms, 
lime.s UJUl jioplars are common north ol the Tagus, ilexes, arau- 
carias, inyrlle-,, magnolias and a gri'af variety of conilers in all 
parts. The .Serra da Kstrella has a rich alpine bora, and the lagoon 
of Aveiro contains a great number ol atpiafic plants. 

/ti/uibtlants .—The population of 1 ‘ortugal numbered 4,550,699 
in 1878, 5,049,721) in 1890, and 5,423,132 in 1900. These totals 
include the inhabitants of the Azores and Madeira, which 
together amounted to 406,865 in igoo, Imw immigrants enter 
the country, lint the birth-rate is about 30 per 1000, while the 
mortaliti- is only about 20 per 1000. Large bodies of emigrants, 
chiefly recruited from the sober, hardy and industrious pea.santry 
of the northern provinces, amuialiy leave i’ortugal to .seek 
fortune in America, A few go to tfie Portuguese colonies, the 
great majority to Brazil. Many of these emigrants return with 
considerable savings and settle on the land. The mortality 
is highest among male children, and the normal excess of females 
is in the proportion of 109 to 100. Six-se\'enths of the popula¬ 
tion of rontinental Portugal inhabit the provinces north of the 
Tagus. The density of population is greatest in Madeira 
(479‘S per .sq. m. in 1900), Kntre-Minho-e-Douro (4i9'5) and the 
Azores (277'9); now'here else docs it reach 200 per sq. m. In 
Alcmtcjo the perccntiige sink.s to 45'i, and lor the whole- 
country, including the islands, it amounts only to 152-8. 

The Portugiic.se people is composed of man\’ racial elements. 
Its earliest known ancestors were the Iberians (t/.v.). Thepca.s- 
antry, especially in the north, arc i-loscly akin to the tialirian and 
Asturian Spaniards in character, physique and dialect; and thc.se 
three ethnical groups—Portuguese of the north, Galicians, A.stu- 
l ian.s—may ja-rhaps lie regarded as the purest representatives of 
the Spanish stock. The first settlers with whom they inter¬ 
married were probably (.'arthaginians, who were followed in 
smaller numbers by Greek.s; but the attempts w-hich have some¬ 
times been made to a.scribe certain attributes of the Portuguese 
to the influem-e of these races are altogether fanciful. The 
Romans, whose supremacy wii.s not seriously threatenixi for 
some six centuries after the Punic IVars, gave to Portugal its 
language and the foundation of its i-ivilizatioii; there is, however, 
no evidence that they seriously modified the physical type or 


small farmers is fish, e.specially the dried codfish called bacalhdo, 
rice, beans, maize bread and meal, olive oil, fruit and vegetables. 
Meat is rarely eaten except on festivals. In Alcmtejo chestnuts 
and figs arc important articles ol diet. Drunkenness is extremely 
rare. There is no single national dress, but a great variety of 
, picturesque costume.s arc worn. The sashes, broad-brimmed 
hats and copper-tipped quarterstaves of the men, and the briJ- 
I liant cotton dresses and gold or silver filigree ornaments worn on 
[ holidays by the women are common throughout ihe country; 
j but many (-la,sses have their own costumes, varying in detail 
I according to the district or province. These costume.s may be 
! seen at their best at hull-fights and at such popular festivals 
I as the romarias or pilgrimages, which combine religion with the 
I attractions of a fair. Tlie national sport of bull-fighting {q.v.) 
is conducted as humanely as possible, for the Portuguese are 
lovers of animals. The artistic sense of the nation is perhaps 
greatest among the peasantry, although Portugal has the most 
illiterate peasantrs' in we.stern Kurope. It is manifested in 
their poetry and music even more than in their admirable 
Costumes and in the good taste which has preserved the Roman 
or Moorish forms of their domestic pottery. Even the men and 
women who till t he soil are capable of improvizing ver.se of real 
merit, and sometimes excel in the ancient and difficult art of 
composing extempore amoebcan rhymes. In this way, although 
the ancient ballads arc nol forgotten, new words are iilso fitlixl 
to tile plaintive folk-tunes (jados) which every farm-hand knows 
and sings, accompanied sometimes by a rude clarinet or bag¬ 
pipes, but more frequently b)' the .so-c<iIled Poituguese guitar— 
an instrument which resembles <1 mandolin rather than the 
guitars of Italy and Spain. The native dances, .slow hut not 
ungiarcful. and more restrained than tho.se of Andalusia or the 
.south of rrance, are obviously Moorish in origin, and depend for 
their main effects on the movement of the arms iuid bodi'. Man\- 
curious superstitions survive in the lonntri- districts, including 
the beliefs in witches {jeilt'ceirus, bruxas) and werewolves {lohis- 
Itometis)-, in sirens {srreias) whii-h haunt the diingerous coast and 
lure fishermen to destruction; in fairies (fadai) and in miiiiv 
kinds of encluintmi-nt. It will be observ(-d that the nomen¬ 
clature of I’ortuguese folk-lore suggests that the po])ular supersti¬ 
tions are of the most dit-erse origin—Latin, Greek, .'inibic, 
native: lobishomem is the Latin lufms homo, wolf-man, sereia 


character of its people. In these respects the .Siii-vic and j 
\'isigothic conquests left a more permanent imjitession, e.spei-i.tlly 1 
in the northern provinces. After 711 came the long period of | 
Moorish (I'.c. Arab and Berber) predominance. The influence of ^ 
the Moors wa.s greatest south of the Tagus. In Alcmtejo, and | 
still more in Algarve, Arab and Berber t)-pes are common; and , 
the influence of these rat-os can even-where be discerned in the j 
archilPcture, handicrafts and speech of the peasantry. So ; 
(-omplete was the intellectual triumph of the Moors that an i 
intermediate “ Mozarubic ” population arose, Portuguese in ] 
blood, Christian in religion, but Arab in language and manners. ■ 
Many of the Mozurabs even adopted the characteristic Mahom- ! 
mc-dan rite of circumcision. Under the tolerant rule of Islam 
the Portuguese Jews rose to a lieight of wealth and culture- 
unparalleled in Europe; they intermarried with the Christians 
both at this period and uftci- their forced conversion by King ; 
Rmanuet I. (1495-1521). After 1450 yet anodier ethnii-al ' 
element wa.s introduced into the nation, through the importation i 
of African slaves in vast numbers. Negroid tvpes are common 
throughout central and southern Portugal. No European race 
confronted w-ith the problem of an immense coloured population 1 
has solved it more successfully than the Portuguese and their 
kinsmen in Brazil; in both countries intermarriage was freely 
resorted to, and the offspring of these mixed unions arc superior ' 
in character and intelligence to most half-breeds. ' 

National Characteristics .—The normal type evolved from I 
this fusion of many rai-es is dark-haired, sallow-skinned, brown- ! 
eyed and of low stature. The poorer classes, above all the fisher- : 
men and small farmers, are physically much finer than the well- 
to-do, who are prone to excessive stoutness owing to their more | 
sedentary habits. The staple diet of the labouring cla.sses and j 


is the Greek (rtqnji-, bruxa is Arabic, jeili(eira and jada Portuguese. 
Other beliefs ran U- tra(-ed to Jewish and African sources. 

Chtfj Tmiiiis.— Thf chief towns of Portugal are Lislion (pop. 
i()0o, 356,009), the capital and principal seaport; Oporto 
(if> 7 . 9 ,‘i 5 ). the capital of the northiTn provinces and, after Lisbon, 
the most important ecntri- of trade; the seaports of .Sctubal 
(22,074), llhavo (12,617), Povoa de Varzim (12,623), Tavira 
(12.175), Faro (11,789), Ovur (10,462), Olhao (lo.ooq-), Vianna do 
('astello (10,000), Aveiro (t)<)75), Lagos (8291), Leixbes (7690) 
and rigueira da Foz (6221); and the inland cities nr towns ol 
Braga(24,202), Loul6 (22,478), Coimbra(18,144), Evora (16,020). 
Covilha (15.469), Elvas (13.981), Portalegre (11,820), Palmella 
(11,478), Torres Novas (10,746), Silves (9687), Larnego (9471), 
Guimanics (910.1), Beja (8885), .Santarem (8628), Vizcu (8057), 
E.strcmoz (7920), Monchi(|ue (7345), Gastello Branco (7288), 
Abrantes (7255), Torres Vedras (Uyoo), Thomar (6888), Villa 
Real (6716), Chaves (6388), Guarda (6124), Cintra (5914), 
liraganza (5535), Mafra (47fiy), Leiria (4459), Batalhn (3858), 
Almeida (2,530). Alcobufu (2309), Biis.saco (1661). All tlie.se are 
dc.scrilxid in sepiiratc articles. 

Communications .—Up to 1851 llicre was practically no good 
earring! road in the country except the highway between Lisbon 
and Cmtra. In 1853 the work ol constructing a proper system of 
roads was undertaken, and by tlie end of the century all the larger 
towns were linked togethi-r’bv the main or “royal" highways 
to which the " district” and ' municipal" roads were .suKsidiary. 
Each class of roail was named after the authority respnn.sible for its 
construction and upkeep. In some of the remoter rural ili.stricts 
there are only bridle-patlis, or rough tracks, which become ulmo.st 
impassable in wet seasons, and -arc never suitable for vehicles le.ss 
.solid than the Portuguese ox-carts. The first railway was opened 
in 1853 to eoniiect Lisbon with Badajoz. In 1910 1758 ni. were 
completed, of which 672 ra. were state lines. The Portuguese 
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railways meet the Spanish at Valon^a do Minho on the northern 
frontier, at Barca d^AIva, at Villar Formoso, near Valencia dc 
Alcantara, aiul near Badajoz on the eastern frontier. In some of 
the chief towns there are electric tramways. The most imi>ortanl 
internal waterways arc tlie low<*r Tagus and the Douro l^twccn 
Oporto and the Paiz do Vinho. In 1908, 11,045 vessels ol 19,354,907 
ton.s entered Portuguese seaports, but a very large majority of 
the.se ships were foreign, and e.speciallv British. The po.stal and 
telegraphic service.s are a^lequate; telejihone systems are installed 
in Lisbon, Oporto and otlier large towu-s; and tlie Fastern Telegraph 
Co. has an important cable .station at CarcavclloH near Lisbon (tf.v.). 

Land Tenure. —Four modes of land tenure are common in 
Portugal. The poor and thinly-peopled region ot Alcinlejo is 
divided into large estates, an<i cultivated by tenant farmers. 
Numerous estates in various provinces are held on the metayage 
.system In the north, wlierc the land is much subdivided, 

leasant proprietor.ship and a kind ol cn.phyt(!usis {.sec Roman 
.AW) are the most usual tenures. The Portuguese form of emphy* 
teu.sis is called aforamento; the landlord jiarts with the user of hi.s 
property in exchange for a quit-rent {foro or canon). He may 
evict his tenant should the rent be in arrear for five yrars, and 
may at any time distrain if it be overdue; but lu* cannot o(hcrwi.s«' 
interfere with tlu* holding, which the tenant may improve or 
neglect. Should the tenant .sell or exchange his interest in the 
jirojicrty, the right of iire-emption is vested in the landlord, and 
a corresponding right is enjoyed by the tenant .should the <^uit- 
rent be lor .sale. As thi.s tenure is very ancient, thmigli modified 
m 1H32 and 1H07, the value of such holdings has been greatly | 
enhanced with the improvement ol the land and the ileclnie in j 
thr purcliasing ixiwer ot currency. I 

A^nculiurc.—Many ol the m.strumcnts and processes of Portu- ! 
guese agriculture and viticulture were introfluced by the Romans, I 
and are such as Columella described in the ist century A.i). Thr 1 
chaiattcnstic spnngless ox-cart which is used for heavy load.s ' 
mav be seen repre.senled on Roman frescoes ot even earlier date. ! 
t)m‘ torm ot plough .still UH<*d consists ol a crooked bough, with an 
iron share attaciied. Oxcui are einjiloyed lor all field-work; those 
ot thr Lommemest breed are tawny, oi great mu.sciilar jniwcr, very 
docile, and with horns measurmg 5 or o U. from tip to fiji. The 
ox-vokes ari- often elaboraR'Is’ carv^efl in a traditional jiuttern m 
which Gothic and Moorish tlesigns are blended. The Moors mtro- 
iluced many improvements, esiiec.ially in the sy.stcm of irrigation; j 
tin- diaracteristic Portuguese wells with then* perjietual chums or | 
buckets are ill Moorish invention, and ndaiu their Moorish name of | 
mras. In all, rather more than of the country is uncultivated, i 

chieth- in Alemtejo, Traz-os-Montes and the Serra <ia ILstrella. | 
'I'he principal grain-crops are maize, wheat and rye; ricc is grown j 
.iniong the marshes ol the coast. Gourds, pumpkias, cabbages I 
and other vegetabh's are cultn’uted among the cereals. The ' 
large onions sold m (ireat Rrilain as Spamsli are extensively pro- 1 
thiced in the northern proviiues. livery district has its vine¬ 
yards, the finest ol which are m the Paiz do Vmho (st'o Oporto j 
an<l Wine). The Imsli vines of this region are more exposed to ' 
the attacks of Oidtum Tuckeri. which invaded the country in 1851, ' 
and ol Phylloxera va.^tatrix, which followed in i8t>3, than the more ; 
deeply-roote<l vmes trained <in trellises or trees. Both these pests ; 
hav'e l>een .succe.ssfully combated, largely by the use of sulphur and 1 
h\' grafting immune AnuTican vines upon iiativ'c stocks. In j 
ad{btion to grapes the commoner fruits incUule quinces, apples, j 
p(*ars, ehemes, limes, lemons and loquuts (Port. ui‘spra\) \ t'oiulcixa ' 
Is famous for orangi^s, Amuranb' for peaches, ICIvas for plums, 
the southern jirovinces for carobs au<l figs. Large quantities ol 
olive oil are inamitactured south of the l)ouri». Almost all cattle, 
except fighting-bulls, are .stall le<I. The fighting bulls are chiefly 
reared in the marshes and alluvial valleys; they are bred for strength 
and swiftness rather than siz(‘, and a good specimen should be 
sufficiently agih* to leap over tlie inner barrier of tlie arena (about 
08 in. lugli). Large lierds of swiiie are fed in the oak ami clicstnut 
woods of Aleintejo; sheep and goats are reared in the mountains, 
where excellent cheeses are made Irom goats' milk. 

Pi^heru's.—khowi 50,000 Portuguese are classed as hiinbTs and 
fishermen. The inajority of thiNc are employed in the sardine 
and tunny fisheries. Tliis industry is carried on in a fl<^*l of more 
than 10,000 small ve.ssels, including the whalers of the Azores and 
the cod-boats which oj>erat<‘ outside Portuguese waters. The 
fishermen and fi.shei women form a quite distinct class of the people; 
Lxith sexe.s arc noted for their bodily strengtli, and the men for 
their hold and skilful seamanship. Tunny and .sardines are cured 
and exported in large quantities, oysters are also exported, and I 
many other sea fi.sh, such as hake, sea-bream, whiting, conger 
and various flat-fisli are consumed in the country. In the early 
years of tlu; 20th century the competition of foreign steam trawders 
inflicted much hardship on the fishermen. The average yearly 
value of the fish landed in Portugal (exclusive of cured fish from 
foreign countries) is about £Soo,ooo. .Salmon, lampreys ami cels 
are caught in some of the larger rivers; trout abound in the .streams 
of the northern jirovinces; but many fresh-water fi.sh common 
elsewhere m Furope, including pike, perch, tench and chub, are 
not found. 1 


Mines .—It is u.sually stated that Portugal is rich in minerals, 
especially copper, but that want of capital and, especially m the 
south, of Iran.sport and labour, has retarded their exploitation. 
The mineral dejxisits of the country are very varied, but their 
extent i.s probably exaggerated. The average yearly output from 
1901 to 1905 was worth less than £3<X),oi>o. Copjier i.s mined m 
southern Porriigai. Common salt {chiefly from Alcaccr do Sal 
near Sclubal), gypsum, lime and marble are exporf<-d; marble and 
granite of fine quality abound in the southern provinces. Iron i.s 
obtained near Beja and Hvora, tin in the district of Rraganzu. 
Lead, wolfram, antimony and auriferous quartz exist in the dis- 
tnets of Coimbra, Evora, Beja ami Faro. Lignite occurs at many 
points around Coimbra. Leina and Santarem; asjihalt abounds 
near Alcobaca; phospliorite, asbestos and sulphur are common 
south of the lagns. Petroleum has been found near Torres Vedras. 
pilchblende, arsenic, anthracite and zinc are also mined. Gold 
was washed from some of the Portuguese rivers betore the Chn.stian 
era, and among the Romans tlie aunlcrous sands of the Tagus 
were proverbially famous; it is, however, extremely improbable 
that large quantities of gold were ever obtained in thi.s region, 
although small <leposi1s of alluvial gold may still be fouiul m llu' 
valleys of the I'agus and Mondego. 

Manufaeturvs .—The Methuen 'J reaty ol 1703 jirevcntecl tin- 
establishment ol some mainifaclunng industries m Portugal by 
securing a iiionojioly for British textile.s, ami it was only after 1802 
that Portuguese cotton spinning and wea\'ing were fostered l>v 
heavy jirotective duties. In 20 years thv'-e industries became the 
pio.st important m the country altei agneulture, the wine and 
cork trade's and the fibhcrie.s. In connexion with the wine traile 
there arc many large cooperages; cork jiroducts art' extensively 
inanutactured tor export. Li.sboii is tne hcadipiarters ol the 
ship-build mg trade. Here, and m other cities, tanning, distilling, 
various iiietallurgical industries, and manulacUire.s of soap, flour, 
tobacco, &c., are carried on; the entire output is sold in Portugal 
or its colonies. There is a steady trade m natural mineral w-aters, 
wluch occur in many parts oj continental Portugal and the Azores. 
From tlie lOtli century to llie 18th many arti.stic handicrafts wen- 
jjractised by the Portuguese in imitation of the fin<‘ iiottery, cabinet¬ 
work, embroHleries, &c., which they imported from Intba am! Pitsiu. 
Portugue.se cabinet-work deteriorated in the 19th century; theglass- 
W'orkx and jKitterie.s of the Avoiro and Leina districts have lost 
much of their ancient rejmtation; and even the exquisite lace ot 
J’eiliche and Yianna ilo Castollo is strangely neglected abroail. 
'J’lic finest Caldas da Rauiha china-ware, with its fantastic repre¬ 
sentations of bird.s, beasti and fishes, still commands a fair price 
ill foreign markets; hut the blue and white ware originally coi)ied 
from Delft an<l later modified under the influence of Persian potter\' 
is now only manutactured in small quantitie.s, of interior quality. 
Skilful copies ol Moori.sh metal woik may be puufiased in the gold 
i.mitlLs' and silversmiths' shojis f)l Li.sbon and Oporto; conspicuous 
among these are the filigree ornaments which are bought by tlu' 
H*asanf women as investments aiuI by toreign visitors as ruriosities. 
11 1900 the total industrial population of I’ortugal was 455,296. 

CiJwwmc.—The animal value ot the foreign trade of Portugal 
amounts approximately to/ly.ooo.iioo. The following table .shows 
the value lor five years of tlu* exports, and of all imports not re- 
fxj»orte<l (exclusive of tom anti bullion) 
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In iqiti (he principal exports, in ordei oi value, were wme (chiefly 
port, common wines and Mmleira), raw and maimfattured cork, 
preserved fi.sh, fruits and vegetables, cottons and yarn, rojiper ore, 
tmiber, olive oil, skins, grain and flour, tobacco and wool. The 
imports were raw and manufactured cotton, wool and .silk, wheat 
and maize, coal, iron and maihinerv, dried codfish, .sugar, nee, 
hidc.s an<l .skins, oils. The United Kingdom, which annually 
purchases wine to tin- vulm' of about /qoo.ooo and cork to the 
value of about {500.000. is tlie chief consumer of Portugue.se goods, 
and the chief exporter to Portugal, (iennany and the Tnitt'd 
Stales rank resjiectively scconrl and third among the countries 
which export to Portugal, Spam, winch buys bulTock.s and pigs, 
Brazil, which buys wine, and the Portuguc.se colonics, whidi buv 
textiles, are among the chad purchasers of Portuguese produrls. 
In addition to its ilirect foreign commerce Portugal derives much 
benefit from its sl'ure in the trade between South .America and 
Europe, l^rge liners from Liverpool, Southampton, London, 
Hamburg, Havre and Antwerp call regularly for passengers or 
cargo at Leixoes or Lisbon, or both ports, on their way to and 
from South America (especially Brazil). In connexion with this 
trade an imjxirlaiit tourist traffic, chiefly from Great Britain and 
Germany, was developed towards the end ol the I9tti century. 

Banks and Money.- In 1910 the Bank of Portugal, to winch the 

xxii. 5^? 










jfe 


.^vn.:..-.. ' . 

• • ?--^ .v> j- 

. >r^£ 


>*iA « 
)'4lf'44» 
^.Budc 
4 i^,ooo. 
jRi ^ bftnk, 

<UT»o»it»lwll 4 llillil*>W*iiil^«lMiit>l»>»iWw^Bttnk amounted 
in 1910 to aoMitMpfirfjVQOt^^'^nimmn’ilM private banks, 
including a» «<B||rt«iaBa‘ ;t^ of value, but the 

actual oain 4 tto^>lWi«hiafiy Bankrof .’i^Drtagjia notes. The values of 
coin anri notea ara^ tnmrc^ of the real (plural reis) 

a mottWaiy unit •which does not actually exist. The milreis, 1000 
par'v^ueof 48, jd. (or 4*5 milrcls to the pound aterlniR) and 
the oottto of Tela (1000 mUreia) are used for the calculation of large 
*'Sf' pieces of 10, 5, 2 and i inilrei.s were coined up to 

to^t; to, J,aiid * teatoon (irsiSo) pieces, worth respectively 1000, 
500 smd 200 reis, are coined in silver; testoons of mo rets and hall 
testoona of 50 reis, in nickel; pieces of 20, 10 an t 5 reis in bronne. 
The milreis flnetnaies widely in value, the balance ot exchange 
being u.sually adverse to Portugal; lor tlie piirpose.s of this article 
Ihe milreis has Is-en taken at par. Tiio British sovereign is legal 
lender for .|.soo leis, but in practice usually cnnim.ands a premium. 
Tlic metric system of iveiglits and measures has been ollicially 
alopfed, liut many older standards are used, such as the htira 
(i-oitth avoirdupois), aiqwiYf. (o-yj imperial bushel), muia (xyH 
imp. bushel.s), almude ul Lislxm (,V7 imp. gallons) and a!muiU: ol 


lyOrifm [CONSTITUTION 

when all the hereditary peerages had lapsed the house should 
be coinposed of the pnnees of the royal blood, the archbishops 
and bishops of the continental dioceses, a hundred legislative 
peers appointed by the king for life, and fifty elected every new 
parliament by the Commons. In 1895 the number of nominated 
life peers was reduced to ninety and the elective branch was 
abolished. Subject to certain limitations and to a property 
qualification, any person over 40 years of age was eligible 
to a peerage. The litle.s and .social position of the I’ortuguese 
aristocracy were not affected when ifs political prii’ileges were 
abolished. In the nomination of life peers, and in certain 
administrative matters the sovereign was advised by a council of 
state, whose twelve members were nominated for life and were 
principally past or present ministers. T'he sovereign exercised 
his executive power through a cabinet which was responsible to 
I the rortes, and consisted ol seven members, representing the 
I ministries of (i) the interior, (2) foreign affairs, (3) finance, 
I (4) justice and wor.ship, (5) war, ((>) marine and colonies, (7) 
i public works, industry and commerce. The House of Commons 
■ was composed of 148 iiiemhers, repre.senling the 2ti electoral 
i divisions of Tortugai, the Azores and Madeira, which returned 


Upoi'to (5-6 imp, gallons). 

Finance.—Vor Uie live financial years, looi-in-iz to rgos- ioo(>, ' 
the average revenue o( l-’orlugal was alsiut 11 •5,100,1x10 amt tlic 
average expenditure /i 1,41*1),000. 'I'he chiirf sources of revenue 
were customs duties, Uixes on land and intinslrics, duties on tolxicco 
iiiul breadstnlis, tlie Lislinn octroi, receipts Ironi national pioperty, 
registration and stamps, 4 tc. Tlie heaviest expenditure (nearlv 
/S.ooo.txjo) was incurred for tlio .service of tlie consolulated debt; 
]>avmeiits lor ttie civil list, corles, pensions, cSic., aiiionnted to more 
Ilian Cz,o<x),o(x>, and the cost of ])ulilic works to nearlv as large 
a .sum. The ministries of war and marine togelher spent alxuif 
/■2,3oo,oi)0 each year. Tlie jiraefice ol meeting delicits by loans, 
together with the givat expenditure, after ihst, on piiiilic works, 
especially roads and railwavs, exjilains the rapid growth of the 
national di'ht 111 niodorii times. In 1855 the total public debt, 
internal and external, ainouiiled to ^2,<i)S2,(i.So. it cxcixsled 

/oo.ooo.ooci in Itioo, and in iHc)i-i,S02 the finances of file kingdom 
readied a crisis, from winch liiere was no esca]ie exeejit by arraiij;- 
ing lor a reduction in tlie am.unit jiayalile as iiitere.st (sec Hi.story, 
li;i >w). By the law of tlie 2(ilh of February 1K02 30 ‘ 1 „ was de- 
diicU'd from Die internal debt payaiile m eiirrenry; by Die law of 
the 20th of .Ajiril iHqf Wiij "I, was dcdiicfed Ironi the interest on 

the external debt, due m gold. A law of the otti ol .August 1002 j 

jirovided tor (lie conversion of certain gold debts into llinx! 1 
senes of eonsolidated ilebt, at rediinsl interest, lit iqix) the total 
oiiistaiidiiig dcbl amounted lo /.Jbi,h37,43o, nuele up as 1 

Jiillows: new external 3 % converter! m three series, ^34,223,405: ! 
4! % tobacco loan jf7,2(>7.48o; internal 3 ((]iioted m London), ] 
/IT3,132,070. Internal debt at 3, 4 and 44 % was also outstanding | 
io the umoimt of ^'7,213,506. | 


('(iiislitiUiini. —I'p to OetohiT njio the government was .211 
liereditary and con.stiUitional itiomirchy, based on the cim.slitii- j 
liimal charter which was grunted by King Pedro IV'. on the 2i)lh of i 


.'Vliril 182b, and was afterwards .several times modified; the nio.st ] 


iiiijiurtant changes were those effected by the ai is of tlie 5th of 
|ulv 1852, the 24th of [uly 1885, and the 28th of March imd 25th 


of .September 1805. 'i'he revolution of tiie 5111 of October iqro j 
brought the monareliy lo an end and .substituted reptihliean j 
government for it. The monarchical constitution recognized four | 
powens in the state—the executive, moderating, legislative and j 
judicial. The two first of these were vested in the sovereign, who ! 
might fie a woman, and who .shared the legislative jiower with j 
two ehainbers, the Caiiwra dos I'lires or Hoii.se of Peers, and I 


the Camara dos De/iutadus ur House of Commons; thc.sf were 
c jllcctively stvled the Cortes Gerars, or more brielly the Cortes. 
'Ihe royal 32*10 eoiild not be imposed on legislation passeil 
twice by both houses. Tlie annua! session lu.sled four months, 


and a genera] election was necessary at the cud of every four 
years, or iiuniediately after a dissolution. A committee repre¬ 
senting h'llh hoiise.s adjudicated upon all eases of conflict 
between Peers and Commons; .should it fail to reach a decision, 
the dispute was referred lo tlie sovereign, whose award was 
final. Up to 1885 some ivieintier.s sat in the House of Peers by • 
hereditary right, while others were nominated for life. It was j 


then decided tliat such rights should ee.a.se, except in the case 
of princes of royal blood and niemhers then .sitting, and that 


■J13 elected members and 35 repre.sentatives of minorities, and 
of 7 members repre.senling the colonies. Peers, naturalized 
foreigners and certain eniploj'ees of the state, were unable to sit in 
tlic Hou.se of (,'omnions: members were required to be graduates 
of one of the liighest, secondary or professional schools, or to 
possess an income of not less than 400 milreis (£88). All 
memhers miglil, in connexion with their oflieial duties, tra3'el free 
on railways and ships owned by the state; but since 1802 none 
bad reecived any salaiy except the colonial members, who were 
paid 100 milreis (£22) per month during the session, and 50 
niilre.is (£11) per nionlli during tlie remainder ol tlie year. All 
male citizens 21 years old who could read and write, or who paid 
taxes amounting to 500 reis yearly, hud the ])arliamentaty 
franchise, except convicts, beggars, undischarged hanknipts, 
domc.stic seiwants, workmen permanently employed by the state 
and soldiers or sailors below the rank of commissioned officer. 
(For changes made under republican rule, see llislory, S 8.) 

Local Government. —Cojitinenlal Portugal was iomiorly dii'icled 
lor lulmiiiistrative puqio.sL’., into six provinces which currespondeci 
to a great cxlenl \iith the natural geographical divisions oj Die 
country and art: described in sqjaraLe articfes, the names of these, 
which arc si ill coiiiinonly used, are ICiitre-Miuho-e-1 louro (also 
colled Pntre-Dourti o-Minlio or Miiiho), '1 raz-os-Moiites, Beira, 
li.stremadura, Alemlejo and Algarve. The jirovhice ot Doiiro, 
anotlier adinim-Stralivc division of less anliquify, conipri.sed the 
present districts ol Aveiro anti Clporto, or part ol Beira and Kntre- 
Minho-e-L>ouro. 'j'lie six ancient jirovinces were siibdindetl on 
the 2MI1 of June 1S53 into districts, each nanitxl alter its duel 
town, as follows : Knlre-Minlio-e-Boiiro info Vianiia do (.aslcllo, 
Braga, (qxirto; Traz-os-Montes, into Villa Keal, Bragaiiza; Beira, 
into .Aveiro, Vi/.eu, Coimbra, Luarda, Castello Branco; h.stremadura. 
into 1 -ciria, Santarem, l.isbon; Alcmtcjo, into Porlalcgrc, Lvora, 
Beja; Algarve wasreiiaincd Faro. Jii iqio the .Azores conipmscd three 
district.s and Madeira formed one. Each district was governed by a 
commission comjioscd of (1) the civil governor, who was iiomnialed 
by the ceniral authority and presided over Die uminiission; (2) Die 
administrative auditor; and (3) three members cho.sen by mdireel 
siillvage. I'he districls wire divided info coniimines (cotiiel/ios), 
each ailmiiiislerixl by an elected council, and a mayor nominated 
by Ihe central anthorily. 'I'he mayor could nut preside over the 
eoimeil, which npiioiiited one ol il.s own members lo preside and to 
give effect to its deei.sion*:. The communr.s wire subdivided into 
parishes (/rcgKe.oos), which were adimmslered by Die ileeted eoimciJ 
(/imla de. paruehta) over wliich the iiansli pricsl (preslntero) pre¬ 
sided, and l>y the n-gsi/er,-an official wlio representul the mayor of 
Die commune and was nominated by the civil governor. The central 
authority had almost complete ciintrol over local administration 
throiigli its representatives, the ciidl governor, inaj’.ors and regednres. 

Justice. —In Kjio I’orlugal tvas divided into 11)3 judicial districts 
(eeinareas), in each of winch there was a court of first instance. The 
three courts of appeal [tribunaes de relaedo) sat at Lisbon, Oporto and 
Ponta Delgada ( Azores), and there was a Supreme Court in Lisbon. 

Colonies .—At the beginning of the 19th oentury Portugal 
possessed a larger colonial empire tlian any European power 
except Great Britain and Spain. At the beginning of the 20th 
oentury ifs transmarine pos.ses.sions had tieen greatly reduced in 
size by the loss of Brazil, but were still only .surpassed in extent 
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railways meet the Spanish at Valon^a do Minho on the northern 
frontier, at Barca d^AIva, at Villar Formoso, near Valencia dc 
Alcantara, aiul near Badajoz on the eastern frontier. In some of 
the chief towns there are electric tramways. The most imi>ortanl 
internal waterways arc tlie low<*r Tagus and the Douro l^twccn 
Oporto and the Paiz do Vinho. In 1908, 11,045 vessels ol 19,354,907 
ton.s entered Portuguese seaports, but a very large majority of 
the.se ships were foreign, and e.speciallv British. The po.stal and 
telegraphic service.s are a^lequate; telejihone systems are installed 
in Lisbon, Oporto and otlier large towu-s; and tlie Fastern Telegraph 
Co. has an important cable .station at CarcavclloH near Lisbon (tf.v.). 

Land Tenure. —Four modes of land tenure are common in 
Portugal. The poor and thinly-peopled region ot Alcinlejo is 
divided into large estates, an<i cultivated by tenant farmers. 
Numerous estates in various provinces are held on the metayage 
.system In the north, wlierc the land is much subdivided, 

leasant proprietor.ship and a kind ol cn.phyt(!usis {.sec Roman 
.AW) are the most usual tenures. The Portuguese form of emphy* 
teu.sis is called aforamento; the landlord jiarts with the user of hi.s 
property in exchange for a quit-rent {foro or canon). He may 
evict his tenant should the rent be in arrear for five yrars, and 
may at any time distrain if it be overdue; but lu* cannot o(hcrwi.s«' 
interfere with tlu* holding, which the tenant may improve or 
neglect. Should the tenant .sell or exchange his interest in the 
jirojicrty, the right of iire-emption is vested in the landlord, and 
a corresponding right is enjoyed by the tenant .should the <^uit- 
rent be lor .sale. As thi.s tenure is very ancient, thmigli modified 
m 1H32 and 1H07, the value of such holdings has been greatly | 
enhanced with the improvement ol the land and the ileclnie in j 
thr purcliasing ixiwer ot currency. I 

A^nculiurc.—Many ol the m.strumcnts and processes of Portu- ! 
guese agriculture and viticulture were introfluced by the Romans, I 
and are such as Columella described in the ist century A.i). Thr 1 
chaiattcnstic spnngless ox-cart which is used for heavy load.s ' 
mav be seen repre.senled on Roman frescoes ot even earlier date. ! 
t)m‘ torm ot plough .still UH<*d consists ol a crooked bough, with an 
iron share attaciied. Oxcui are einjiloyed lor all field-work; those 
ot thr Lommemest breed are tawny, oi great mu.sciilar jniwcr, very 
docile, and with horns measurmg 5 or o U. from tip to fiji. The 
ox-vokes ari- often elaboraR'Is’ carv^efl in a traditional jiuttern m 
which Gothic and Moorish tlesigns are blended. The Moors mtro- 
iluced many improvements, esiiec.ially in the sy.stcm of irrigation; j 
tin- diaracteristic Portuguese wells with then* perjietual chums or | 
buckets are ill Moorish invention, and ndaiu their Moorish name of | 
mras. In all, rather more than of the country is uncultivated, i 

chieth- in Alemtejo, Traz-os-Montes and the Serra <ia ILstrella. | 
'I'he principal grain-crops are maize, wheat and rye; ricc is grown j 
.iniong the marshes ol the coast. Gourds, pumpkias, cabbages I 
and other vegetabh's are cultn’uted among the cereals. The ' 
large onions sold m (ireat Rrilain as Spamsli are extensively pro- 1 
thiced in the northern proviiues. livery district has its vine¬ 
yards, the finest ol which are m the Paiz do Vmho (st'o Oporto j 
an<l Wine). The Imsli vines of this region are more exposed to ' 
the attacks of Oidtum Tuckeri. which invaded the country in 1851, ' 
and ol Phylloxera va.^tatrix, which followed in i8t>3, than the more ; 
deeply-roote<l vmes trained <in trellises or trees. Both these pests ; 
hav'e l>een .succe.ssfully combated, largely by the use of sulphur and 1 
h\' grafting immune AnuTican vines upon iiativ'c stocks. In j 
ad{btion to grapes the commoner fruits incUule quinces, apples, j 
p(*ars, ehemes, limes, lemons and loquuts (Port. ui‘spra\) \ t'oiulcixa ' 
Is famous for orangi^s, Amuranb' for peaches, ICIvas for plums, 
the southern jirovinces for carobs au<l figs. Large quantities ol 
olive oil are inamitactured south of the l)ouri». Almost all cattle, 
except fighting-bulls, are .stall le<I. The fighting bulls are chiefly 
reared in the marshes and alluvial valleys; they are bred for strength 
and swiftness rather than siz(‘, and a good specimen should be 
sufficiently agih* to leap over tlie inner barrier of tlie arena (about 
08 in. lugli). Large lierds of swiiie are fed in the oak ami clicstnut 
woods of Aleintejo; sheep and goats are reared in the mountains, 
where excellent cheeses are made Irom goats' milk. 

Pi^heru's.—khowi 50,000 Portuguese are classed as hiinbTs and 
fishermen. The inajority of thiNc are employed in the sardine 
and tunny fisheries. Tliis industry is carried on in a fl<^*l of more 
than 10,000 small ve.ssels, including the whalers of the Azores and 
the cod-boats which oj>erat<‘ outside Portuguese waters. The 
fishermen and fi.shei women form a quite distinct class of the people; 
Lxith sexe.s arc noted for their bodily strengtli, and the men for 
their hold and skilful seamanship. Tunny and .sardines are cured 
and exported in large quantities, oysters are also exported, and I 
many other sea fi.sh, such as hake, sea-bream, whiting, conger 
and various flat-fisli are consumed in the country. In the early 
years of tlu; 20th century the competition of foreign steam trawders 
inflicted much hardship on the fishermen. The average yearly 
value of the fish landed in Portugal (exclusive of cured fish from 
foreign countries) is about £Soo,ooo. .Salmon, lampreys ami cels 
are caught in some of the larger rivers; trout abound in the .streams 
of the northern jirovinces; but many fresh-water fi.sh common 
elsewhere m Furope, including pike, perch, tench and chub, are 
not found. 1 


Mines .—It is u.sually stated that Portugal is rich in minerals, 
especially copper, but that want of capital and, especially m the 
south, of Iran.sport and labour, has retarded their exploitation. 
The mineral dejxisits of the country are very varied, but their 
extent i.s probably exaggerated. The average yearly output from 
1901 to 1905 was worth less than £3<X),oi>o. Copjier i.s mined m 
southern Porriigai. Common salt {chiefly from Alcaccr do Sal 
near Sclubal), gypsum, lime and marble are exporf<-d; marble and 
granite of fine quality abound in the southern provinces. Iron i.s 
obtained near Beja and Hvora, tin in the district of Rraganzu. 
Lead, wolfram, antimony and auriferous quartz exist in the dis- 
tnets of Coimbra, Evora, Beja ami Faro. Lignite occurs at many 
points around Coimbra. Leina and Santarem; asjihalt abounds 
near Alcobaca; phospliorite, asbestos and sulphur are common 
south of the lagns. Petroleum has been found near Torres Vedras. 
pilchblende, arsenic, anthracite and zinc are also mined. Gold 
was washed from some of the Portuguese rivers betore the Chn.stian 
era, and among the Romans tlie aunlcrous sands of the Tagus 
were proverbially famous; it is, however, extremely improbable 
that large quantities of gold were ever obtained in thi.s region, 
although small <leposi1s of alluvial gold may still be fouiul m llu' 
valleys of the I'agus and Mondego. 

Manufaeturvs .—The Methuen 'J reaty ol 1703 jirevcntecl tin- 
establishment ol some mainifaclunng industries m Portugal by 
securing a iiionojioly for British textile.s, ami it was only after 1802 
that Portuguese cotton spinning and wea\'ing were fostered l>v 
heavy jirotective duties. In 20 years thv'-e industries became the 
pio.st important m the country altei agneulture, the wine and 
cork trade's and the fibhcrie.s. In connexion with the wine traile 
there arc many large cooperages; cork jiroducts art' extensively 
inanutactured tor export. Li.sboii is tne hcadipiarters ol the 
ship-build mg trade. Here, and m other cities, tanning, distilling, 
various iiietallurgical industries, and manulacUire.s of soap, flour, 
tobacco, &c., are carried on; the entire output is sold in Portugal 
or its colonies. There is a steady trade m natural mineral w-aters, 
wluch occur in many parts oj continental Portugal and the Azores. 
From tlie lOtli century to llie 18th many arti.stic handicrafts wen- 
jjractised by the Portuguese in imitation of the fin<‘ iiottery, cabinet¬ 
work, embroHleries, &c., which they imported from Intba am! Pitsiu. 
Portugue.se cabinet-work deteriorated in the 19th century; theglass- 
W'orkx and jKitterie.s of the Avoiro and Leina districts have lost 
much of their ancient rejmtation; and even the exquisite lace ot 
J’eiliche and Yianna ilo Castollo is strangely neglected abroail. 
'J’lic finest Caldas da Rauiha china-ware, with its fantastic repre¬ 
sentations of bird.s, beasti and fishes, still commands a fair price 
ill foreign markets; hut the blue and white ware originally coi)ied 
from Delft an<l later modified under the influence of Persian potter\' 
is now only manutactured in small quantitie.s, of interior quality. 
Skilful copies ol Moori.sh metal woik may be puufiased in the gold 
i.mitlLs' and silversmiths' shojis f)l Li.sbon and Oporto; conspicuous 
among these are the filigree ornaments which are bought by tlu' 
H*asanf women as investments aiuI by toreign visitors as ruriosities. 
11 1900 the total industrial population of I’ortugal was 455,296. 

CiJwwmc.—The animal value ot the foreign trade of Portugal 
amounts approximately to/ly.ooo.iioo. The following table .shows 
the value lor five years of tlu* exports, and of all imports not re- 
fxj»orte<l (exclusive of tom anti bullion) 


S'ears. ■ 


Inqjorts. 

-i 

T9<»1 1 

{0,284,800 

{12,849,1)22 

1902 

/(»,3i8,888 

ii2,,)5<(,8c>o 

lOtii 

2(.,koo,7iij 

{I3,o08,ooo 

1904 

{0.K24,(>92 

{13,801,022 

1 

>0,400,000 1 

{13,480,01)6 


In iqiti (he principal exports, in ordei oi value, were wme (chiefly 
port, common wines and Mmleira), raw and maimfattured cork, 
preserved fi.sh, fruits and vegetables, cottons and yarn, rojiper ore, 
tmiber, olive oil, skins, grain and flour, tobacco and wool. The 
imports were raw and manufactured cotton, wool and .silk, wheat 
and maize, coal, iron and maihinerv, dried codfish, .sugar, nee, 
hidc.s an<l .skins, oils. The United Kingdom, which annually 
purchases wine to tin- vulm' of about /qoo.ooo and cork to the 
value of about {500.000. is tlie chief consumer of Portugue.se goods, 
and the chief exporter to Portugal, (iennany and the Tnitt'd 
Stales rank resjiectively scconrl and third among the countries 
which export to Portugal, Spam, winch buys bulTock.s and pigs, 
Brazil, which buys wine, and the Portuguc.se colonics, whidi buv 
textiles, are among the chad purchasers of Portuguese produrls. 
In addition to its ilirect foreign commerce Portugal derives much 
benefit from its sl'ure in the trade between South .America and 
Europe, l^rge liners from Liverpool, Southampton, London, 
Hamburg, Havre and Antwerp call regularly for passengers or 
cargo at Leixoes or Lisbon, or both ports, on their way to and 
from South America (especially Brazil). In connexion with this 
trade an imjxirlaiit tourist traffic, chiefly from Great Britain and 
Germany, was developed towards the end ol the I9tti century. 

Banks and Money.- In 1910 the Bank of Portugal, to winch the 

xxii. 5^? 




[HISTORY 


140 


PORTUGAL 


1109 Alphonso VI. died, bequeathing all his territories to his 
legitimate daughter Urraca, and Count Henry at once invaded 
Leon, hoping to add to his own dominions at the expense of his 
suzerain. After three years of war against Urraca and other 
rit al claimants to the throne of Leon, Count [Icnry himself died 
in IIj2. He left Thcrc.sa to govern Portugal north of the 
Mondego during the minority of her infant son Affonso Henriques 
(Alphonso 1 .): .south of the Mondego the Moors wore still 
supreme. 

Theresa renewed the struggle against her half-sister and 
suzerain [hraca in 1116-117, and again in 1120; in 1121 she 
was besieged in Lanhoso and captured. Rut a 
tn 7 ‘u 2 H. negotiated In' the archbi.shops Diogo 

Gelmires of Santiago de Compostela and Rurdino of 
Rraga, rival churchmen whose wealth and militaiy resources 
enabled them to dictate terms. Hitter jealousx- existed between 
the two prelates, each claiming to be primate of " all the Spains,"’ 
and their antagonism had some historical importance in .so far 
ns it fostered the growth of separatist tendeticies among the 
Portuguese. But the quarrel wtis temporarih- suspended 
because both Gelmires and Burdino had reason to dread the 
extension of Urraca"s atithority. It was arranged that Theresa 
.should he liberated and should continue to hold the county of 
Portugal as a fief {hmtnr) of l.eon. During the next five yettrs 
she lavished wealth and titles upon her lover P'ernando Peres, 
count of Trava, thus estranging her son, the arehbishoj) of Braga 
and the nobles, most of whom were foreign crusaders. In 1128. 
iifter her power had been crushed in atiother unsuccessful conflict 
with Leon and Castile, she was deposed by her own rebellious 
subjects and exiled in cottipany with Peres, She died in 1130. 

Alphonso, wlio became count of Portugal iti 1128, was one of 
the warrior lieroes of medieval romance; his exploits were sung 
by troubadours throughout .south-western Europe, and even in 
Africa “ ibn Errik ”—the son of Henry—was known and 
feared. The annals of his reign have hei'ii encuni- 
*’‘‘'■'’'1 "'tb a mass f'f legends, among which must be 
included the account of a cortes held at Ltimego in 
1143; probably tilso the description of the ^''aldevez tournament, 
in which the Poitugitese knights are said to have viincjuished the 
champions of Leon tind Castile. Alphonso w.as occupied in 
almost ince.s.sant border fighting agtiinst his Christitin or Moorish 
neighbours. Twelve ye.ars of campaigning on the Galieian 
frontier were eoneluded in 1143 by the peace of "/amora, in which 
Alphonso was recognized as independent of anv Spimi.sh sover¬ 
eign, although he promised to be a faithful vassal of the pope 
and to pay him a yearly tribute of four ounces ol gold. In 1167, 
however, tlie war was renewed. Alphonso succeeded in con¬ 
quering part of Galicia, hut in attempting to capture the frontier 
fortress of Badajuz he was wounded and forced to surrender to 
Ferdinand II. of Leon (iibi)). Ferdinand was his .son-in-law, 
and was probably disposiB to leniency by the imminence of a 
Moorish invasion in which Portugal cotild render u.seful assistance. 
Alphonso was therefore released under promise to abandon all 
hLs conquests in Galicia. 

He had already won many victories over the Moots. At 
the beginning of his reign the religious fenmur which had 
sustiiined the Almuravide d)Tiasty was rapidly subsiding; in 
J'ortugal independent Moorish chiefs ruled over cities and petty 
slates, ignoring the central governmentin Africti the Almohades 
were destroying the remnants of the Almoravide power. 
Alphonso took advantage of these dissen.sions to invade Alcmtejo. 
reinforced by the Templars and Hospitallers, whose respective 
headquarters were at Soure and Thomar. On the 25th of July 
1139 he defeated the combined forces of the Moors on the plains 
of Ourique, in Alemtejo. Legend has magnified the victoiy 
into the rout of 200,000 Moslems under five kings; but so far was 
the battle from being decisive that in 1140 the Moors were able 
to seize the fortress of Leiria, built by Alphonso in 1135 as an 
outpost for the defence of Coimbra, his capital. In 1144 the}- 
defeated the Templars at .Soure. But on the 15th of March 
1147 Alphonso stormed the fortress of Santarem, and about the 
same time a band of crusaders on their way to Palestine landed 


at Oporto and volunteered for the impending siege of Lisbon. 
Among them were many Englishmen, Germans and Flemings, 
who were afterwards induced to settle in Portugal. Aided by 
these powerful allie.s, Alphonso captured Lisbon on the 24th of 
October 1147. This was the greatest military achievement of 
his reign. The Moorish garrisons of Palmella, Cintra and Almada 
soon capitulated, and in 1158 Alcaccr do .Sal, one of the chief 
centres of Moorish commerce, was taken by storm. At this 
time, however, the Almohades had triumphed in Africa and 
invaded the Peninsula, where they were able to check the 
Portuguc.se reconquest, although isolated bands of crusading 
adventurers sticceeded in establishing themselves in various 
cities of Alemtejo. The most famous of these free-lances was 
Giraldo Sempavor (“ Gerald the Fearless"), who captured 
Evora in 1166. In 1171 Alphonso concluded a seven years' 
truce with the Moors; weakened by his wound and by old age, he 
coidd no longer take the field, and when the war broke nut afresh 
he delegated the chief command to his son .Sancho. Between 
1179 and 1184 the Moors retrieved many of their los.scs in Alem¬ 
tejo, but were unable to retake Santarem and Lisbon. Alphonso 
died on the 6th of December 1185. He had secured for Portugal 
the status though not the name of an independent kingdom, and 
had extended its frontier southwards from the Mondego to the 
Tagus. He had laid the foundation of its navy and had strength¬ 
ened, if he did not inaugurate, that .system of co-operation 
between the Urown and the militar3- orders which afterward,s 
proved of inwdculable service in the maritime and colonial 
development of the nation. 

Sancho I. continued the war against the Moors with varying 
fortune. In 1189 he won Silves, then the capital of Algarve; 
in ii()2 he lost not only Algarve but the greater part 
of Alemtejo, including Aleaeer do Sal, A pea<o was 
then arranged, and for the next eight )'ears Sanelio 
was engaged in hostilities against Alphonso IX. of Leon. The 
motives and course of this indecisive struggle are eipialh’ 
olxseiire. It ended in 1201, and the last decade of Sancho's 
reign was a period of peaeeful reform which earned for the king 
hLs popular name of v Ponoador, the “ maker of towns.” He 
granted fresh charters to nian\' cities, legalizing the .system ol 
self-government which the Romans had beijueatheci to the 
Visigoths and the Moors had retained or improved, l.isbon had 
already (1179) received a charter from Alphonso I. Sanctho also 
endeavoured to foster immigration and agriculture, bv granting 
estates to the military orders and municipalities on condition 
that the occupiers sliould cultivate nr colonize their lands. 
Towards the close of his reign he became embroiled in a disptite 
with IVipe Imificent III. He had insisted that priests .should 
accoinpant- their floclcs in battle, had made them amenable to 
Secular jurisdiction, had withheld the tribute due to Rome and 
had even claimed the right of disposing of ecclesiastical domains. 
Finally he had quarrelled with Martinho Rodrigues, the unpopu¬ 
lar bishop of Oporto, who was besieged for fi\e months in his 
palace and then forced to seek redress in Rome (1209). As 
Sancho was in weak health and had no means of resisting P.apal 
pre.ssure, he made full submis.sion (1210); and after Ix-.stowing 
large estates on his sons and daughters, he retired into the 
monastery of Alcoba^u {q.v), where he died in 1211. 

The reign of Alphon.so 11 . (“the Fat”) Ls noteworthy for 
the first meeting of the Portuguese cortes, to which the upper 
hierarchy of the Church and the nobles (fidalgos and Ai/thoato 
ricos homem) were suinmotied by royal writ. The //., 1211 
king was no warrior, but in 1212 a Portuguese con- 
tingent aided the Castilians to defeat the Moors at Ltis Navas 
de Tolo.sa, and in 1217 the mini.sters, bishops and captains of 
the realm, reinforced by foreign crusaders, retook Alcaccr do Sal. 
Alfonso II. repudiated the will of his father, refused to surren¬ 
der the estates left to hLs brothers, who went into exile, and only 
gave up the property bec|ueathed to his sisters after a prolonged 
civil war in which Alphonso IX.iof Leon took part against them. 
Even then he compelled the heircisses to take the veil. His 
attempts to .strengthen the monarchy and fill the treasury at 
the expense of the Church resulted in his excommunication b)- 
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railways meet the Spanish at Valon^a do Minho on the northern 
frontier, at Barca d^AIva, at Villar Formoso, near Valencia dc 
Alcantara, aiul near Badajoz on the eastern frontier. In some of 
the chief towns there are electric tramways. The most imi>ortanl 
internal waterways arc tlie low<*r Tagus and the Douro l^twccn 
Oporto and the Paiz do Vinho. In 1908, 11,045 vessels ol 19,354,907 
ton.s entered Portuguese seaports, but a very large majority of 
the.se ships were foreign, and e.speciallv British. The po.stal and 
telegraphic service.s are a^lequate; telejihone systems are installed 
in Lisbon, Oporto and otlier large towu-s; and tlie Fastern Telegraph 
Co. has an important cable .station at CarcavclloH near Lisbon (tf.v.). 

Land Tenure. —Four modes of land tenure are common in 
Portugal. The poor and thinly-peopled region ot Alcinlejo is 
divided into large estates, an<i cultivated by tenant farmers. 
Numerous estates in various provinces are held on the metayage 
.system In the north, wlierc the land is much subdivided, 

leasant proprietor.ship and a kind ol cn.phyt(!usis {.sec Roman 
.AW) are the most usual tenures. The Portuguese form of emphy* 
teu.sis is called aforamento; the landlord jiarts with the user of hi.s 
property in exchange for a quit-rent {foro or canon). He may 
evict his tenant should the rent be in arrear for five yrars, and 
may at any time distrain if it be overdue; but lu* cannot o(hcrwi.s«' 
interfere with tlu* holding, which the tenant may improve or 
neglect. Should the tenant .sell or exchange his interest in the 
jirojicrty, the right of iire-emption is vested in the landlord, and 
a corresponding right is enjoyed by the tenant .should the <^uit- 
rent be lor .sale. As thi.s tenure is very ancient, thmigli modified 
m 1H32 and 1H07, the value of such holdings has been greatly | 
enhanced with the improvement ol the land and the ileclnie in j 
thr purcliasing ixiwer ot currency. I 

A^nculiurc.—Many ol the m.strumcnts and processes of Portu- ! 
guese agriculture and viticulture were introfluced by the Romans, I 
and are such as Columella described in the ist century A.i). Thr 1 
chaiattcnstic spnngless ox-cart which is used for heavy load.s ' 
mav be seen repre.senled on Roman frescoes ot even earlier date. ! 
t)m‘ torm ot plough .still UH<*d consists ol a crooked bough, with an 
iron share attaciied. Oxcui are einjiloyed lor all field-work; those 
ot thr Lommemest breed are tawny, oi great mu.sciilar jniwcr, very 
docile, and with horns measurmg 5 or o U. from tip to fiji. The 
ox-vokes ari- often elaboraR'Is’ carv^efl in a traditional jiuttern m 
which Gothic and Moorish tlesigns are blended. The Moors mtro- 
iluced many improvements, esiiec.ially in the sy.stcm of irrigation; j 
tin- diaracteristic Portuguese wells with then* perjietual chums or | 
buckets are ill Moorish invention, and ndaiu their Moorish name of | 
mras. In all, rather more than of the country is uncultivated, i 

chieth- in Alemtejo, Traz-os-Montes and the Serra <ia ILstrella. | 
'I'he principal grain-crops are maize, wheat and rye; ricc is grown j 
.iniong the marshes ol the coast. Gourds, pumpkias, cabbages I 
and other vegetabh's are cultn’uted among the cereals. The ' 
large onions sold m (ireat Rrilain as Spamsli are extensively pro- 1 
thiced in the northern proviiues. livery district has its vine¬ 
yards, the finest ol which are m the Paiz do Vmho (st'o Oporto j 
an<l Wine). The Imsli vines of this region are more exposed to ' 
the attacks of Oidtum Tuckeri. which invaded the country in 1851, ' 
and ol Phylloxera va.^tatrix, which followed in i8t>3, than the more ; 
deeply-roote<l vmes trained <in trellises or trees. Both these pests ; 
hav'e l>een .succe.ssfully combated, largely by the use of sulphur and 1 
h\' grafting immune AnuTican vines upon iiativ'c stocks. In j 
ad{btion to grapes the commoner fruits incUule quinces, apples, j 
p(*ars, ehemes, limes, lemons and loquuts (Port. ui‘spra\) \ t'oiulcixa ' 
Is famous for orangi^s, Amuranb' for peaches, ICIvas for plums, 
the southern jirovinces for carobs au<l figs. Large quantities ol 
olive oil are inamitactured south of the l)ouri». Almost all cattle, 
except fighting-bulls, are .stall le<I. The fighting bulls are chiefly 
reared in the marshes and alluvial valleys; they are bred for strength 
and swiftness rather than siz(‘, and a good specimen should be 
sufficiently agih* to leap over tlie inner barrier of tlie arena (about 
08 in. lugli). Large lierds of swiiie are fed in the oak ami clicstnut 
woods of Aleintejo; sheep and goats are reared in the mountains, 
where excellent cheeses are made Irom goats' milk. 

Pi^heru's.—khowi 50,000 Portuguese are classed as hiinbTs and 
fishermen. The inajority of thiNc are employed in the sardine 
and tunny fisheries. Tliis industry is carried on in a fl<^*l of more 
than 10,000 small ve.ssels, including the whalers of the Azores and 
the cod-boats which oj>erat<‘ outside Portuguese waters. The 
fishermen and fi.shei women form a quite distinct class of the people; 
Lxith sexe.s arc noted for their bodily strengtli, and the men for 
their hold and skilful seamanship. Tunny and .sardines are cured 
and exported in large quantities, oysters are also exported, and I 
many other sea fi.sh, such as hake, sea-bream, whiting, conger 
and various flat-fisli are consumed in the country. In the early 
years of tlu; 20th century the competition of foreign steam trawders 
inflicted much hardship on the fishermen. The average yearly 
value of the fish landed in Portugal (exclusive of cured fish from 
foreign countries) is about £Soo,ooo. .Salmon, lampreys ami cels 
are caught in some of the larger rivers; trout abound in the .streams 
of the northern jirovinces; but many fresh-water fi.sh common 
elsewhere m Furope, including pike, perch, tench and chub, are 
not found. 1 


Mines .—It is u.sually stated that Portugal is rich in minerals, 
especially copper, but that want of capital and, especially m the 
south, of Iran.sport and labour, has retarded their exploitation. 
The mineral dejxisits of the country are very varied, but their 
extent i.s probably exaggerated. The average yearly output from 
1901 to 1905 was worth less than £3<X),oi>o. Copjier i.s mined m 
southern Porriigai. Common salt {chiefly from Alcaccr do Sal 
near Sclubal), gypsum, lime and marble are exporf<-d; marble and 
granite of fine quality abound in the southern provinces. Iron i.s 
obtained near Beja and Hvora, tin in the district of Rraganzu. 
Lead, wolfram, antimony and auriferous quartz exist in the dis- 
tnets of Coimbra, Evora, Beja ami Faro. Lignite occurs at many 
points around Coimbra. Leina and Santarem; asjihalt abounds 
near Alcobaca; phospliorite, asbestos and sulphur are common 
south of the lagns. Petroleum has been found near Torres Vedras. 
pilchblende, arsenic, anthracite and zinc are also mined. Gold 
was washed from some of the Portuguese rivers betore the Chn.stian 
era, and among the Romans tlie aunlcrous sands of the Tagus 
were proverbially famous; it is, however, extremely improbable 
that large quantities of gold were ever obtained in thi.s region, 
although small <leposi1s of alluvial gold may still be fouiul m llu' 
valleys of the I'agus and Mondego. 

Manufaeturvs .—The Methuen 'J reaty ol 1703 jirevcntecl tin- 
establishment ol some mainifaclunng industries m Portugal by 
securing a iiionojioly for British textile.s, ami it was only after 1802 
that Portuguese cotton spinning and wea\'ing were fostered l>v 
heavy jirotective duties. In 20 years thv'-e industries became the 
pio.st important m the country altei agneulture, the wine and 
cork trade's and the fibhcrie.s. In connexion with the wine traile 
there arc many large cooperages; cork jiroducts art' extensively 
inanutactured tor export. Li.sboii is tne hcadipiarters ol the 
ship-build mg trade. Here, and m other cities, tanning, distilling, 
various iiietallurgical industries, and manulacUire.s of soap, flour, 
tobacco, &c., are carried on; the entire output is sold in Portugal 
or its colonies. There is a steady trade m natural mineral w-aters, 
wluch occur in many parts oj continental Portugal and the Azores. 
From tlie lOtli century to llie 18th many arti.stic handicrafts wen- 
jjractised by the Portuguese in imitation of the fin<‘ iiottery, cabinet¬ 
work, embroHleries, &c., which they imported from Intba am! Pitsiu. 
Portugue.se cabinet-work deteriorated in the 19th century; theglass- 
W'orkx and jKitterie.s of the Avoiro and Leina districts have lost 
much of their ancient rejmtation; and even the exquisite lace ot 
J’eiliche and Yianna ilo Castollo is strangely neglected abroail. 
'J’lic finest Caldas da Rauiha china-ware, with its fantastic repre¬ 
sentations of bird.s, beasti and fishes, still commands a fair price 
ill foreign markets; hut the blue and white ware originally coi)ied 
from Delft an<l later modified under the influence of Persian potter\' 
is now only manutactured in small quantitie.s, of interior quality. 
Skilful copies ol Moori.sh metal woik may be puufiased in the gold 
i.mitlLs' and silversmiths' shojis f)l Li.sbon and Oporto; conspicuous 
among these are the filigree ornaments which are bought by tlu' 
H*asanf women as investments aiuI by toreign visitors as ruriosities. 
11 1900 the total industrial population of I’ortugal was 455,296. 

CiJwwmc.—The animal value ot the foreign trade of Portugal 
amounts approximately to/ly.ooo.iioo. The following table .shows 
the value lor five years of tlu* exports, and of all imports not re- 
fxj»orte<l (exclusive of tom anti bullion) 
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>0,400,000 1 
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In iqiti (he principal exports, in ordei oi value, were wme (chiefly 
port, common wines and Mmleira), raw and maimfattured cork, 
preserved fi.sh, fruits and vegetables, cottons and yarn, rojiper ore, 
tmiber, olive oil, skins, grain and flour, tobacco and wool. The 
imports were raw and manufactured cotton, wool and .silk, wheat 
and maize, coal, iron and maihinerv, dried codfish, .sugar, nee, 
hidc.s an<l .skins, oils. The United Kingdom, which annually 
purchases wine to tin- vulm' of about /qoo.ooo and cork to the 
value of about {500.000. is tlie chief consumer of Portugue.se goods, 
and the chief exporter to Portugal, (iennany and the Tnitt'd 
Stales rank resjiectively scconrl and third among the countries 
which export to Portugal, Spam, winch buys bulTock.s and pigs, 
Brazil, which buys wine, and the Portuguc.se colonics, whidi buv 
textiles, are among the chad purchasers of Portuguese produrls. 
In addition to its ilirect foreign commerce Portugal derives much 
benefit from its sl'ure in the trade between South .America and 
Europe, l^rge liners from Liverpool, Southampton, London, 
Hamburg, Havre and Antwerp call regularly for passengers or 
cargo at Leixoes or Lisbon, or both ports, on their way to and 
from South America (especially Brazil). In connexion with this 
trade an imjxirlaiit tourist traffic, chiefly from Great Britain and 
Germany, was developed towards the end ol the I9tti century. 

Banks and Money.- In 1910 the Bank of Portugal, to winch the 
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(Lenor) to Pedro IV. of Aragon. The later years of his reign 
were darkened by the tragedy of Inez de Castro (t/.v.). He died 
in 1357, and the first art of liis surrrs.sor, Pedro tlie Severe, 
wa.s to take vengeance on the murderers of Inez. 
ij5/"/V6Z Throughout his reign he strengthened the reiitral 
government at the rx]iense of the aristocracy and 
llie Church, by a stern enforcement of law and order. In i36t, 
at the Cortes of Klva.s, it was enacted that the privileges of the 
clergy should onlj' be deemed valid in so far as they did not 
conflict with the royal prerogative. Pedro maintained friendly 
relations with Kngland, where in 1352 Mdward III. issued a 
prochimiilion in favour of Portuguese traders, and in 1353 the 
Portuguese envoy Affonso Martins .Mho signed a covenant with 
the merchants of London, guaranteeing mutual good faith in all 
commercial dealings. 

The foreign polict' of Diniz, Alphonso IV. and Pedro I. had 
been, as a rule, successful in its main object, the preservation 
of peace with the Christian kingdoms of Spain; in consequence, 
the Portuguese had advanced in prosfierit)’ and culture. They 
hud suppurlerl the monarchy herause it was a national institu | 
tioii, hostile to the tyranny of nobles and clergy. During tfie 
n'ign of Ferdinand (1367-1383) and under tfie regency of Ixonor.i 
the ruling dynasty ceased to represent the national will; the 
Portuguese people therefore made an end ol the dynastv and 
chose its own ruler. The eomplex events which brought alxuil 
this crisis may be briefly summarized. 

Ferdinand, a weak but ambitions and unscrupulous king, 
claimed the thrones of Castile and Leon, left vae.ant bv the 
Farilaaad death ot Pedro 1. ot Castile (1361;); he based his 
i.«>n«r«, claim on the fact that his grandmother Ileatri e 
ittl I 3 SS. belonged to the legitimate line ot Castile. When 
the majorit) of lh(> Castilian nobles refused to accept a 
J’ortugiicse sovereign, and welcijiiied Henry of Tra.stamara 
(see Spain; //(J7«rv), as Henry 11. of Castile, Ferdinand allied 
himself with the Moors and .\ragonese; but in 1371 Pope Gregory 
XI. intervened, and it was derided that Ferdinand .should 
renounce his daim and marry Leonora, the daughter of his 
suceesslul rival. Ferdinand, however, preferred his Portuguese 
mistress, Leonora Telles de Menezes, whom he eventually 
married. To avenge this slight, Henry of Castile invaded 
Portugal and besieged Lisbon. F’erdinatul appealed to John 
of Gaunt, who also claimed the throne of Castile, on behalf of 
his evife Constance, daughter of Pedro 1 , of Castile. An alliance 
between Portugal and Fngland was eoncluded; and although 
F'ealinand made peace with Castile in 1374, he renewed his 
claim in 1380, alter the death of Henry of Castile, and sent Joao I 
Fernandes Andeiro, count of Ourem, to .semire English aid. I 
In i38t Kiehard II. of England de.spatehed a powerful loree to 
Lisbon, and betrothed his cousin Prince Fldward to Beatrice, only 
child of Ferdinand, who had heen recognized as heiress to the 
throne liy the cortes ot Leiria (1376). In 1383, however, 
Ferdinand made peace with John I. of Castile at Salvaterr.a, 
deserting his English allies, who retaliated by ru^'uging part of 
his territory. By the treaty of Salvaterra it was agreed that 
Beatriee should marry John I. Six months later Ferdinand 
died, and in accordance with the terms of the treaty l,eon6ra 
became regent until the eldest son of John 1. and Beatrice should 
he of age. 

Leonora had long carried on an intrigue with the rount of 
Ourem, whose, influence was resented by the leaders of the 
fhf aristocracy, while her ttvanniral rule also aroused 

HeMihnat hitter opposition. The malcontents chose D. John, 
1383 . grand-master of the knights ol .Aviz and illegitimate 
.son ol Peilro the Severe, as their leader, organized a revolt 
in Lisbon, an<l assassinated the count of Ourem within the 
royal palace (Dee. 6, 1383). Leonora fled to Santarem and 
summoned aid from Castile, while 1 ). John was proclaimed 
defender of Portugal. In 1384 a Castilian array inve.sted Lisbon, 
but encountered a heroic resistance, and after five monllis an 
outbreak of plague compelled them to raise the siege. John 1 . 
of Castile, discovering or alleging that Leonora had plotted to 
poison him, imprisoned her in a convent at Tordesiflas, where 


she died in r38f'. Before this, Niino Alvare.s Pereira, con¬ 
stable of Portugal, had gained his popular title of “ The Holy 
Constable ” by twirc defeating the invaders, at Aloleiro and 
Traneoso in the district of Guarda. 

On the i6th of April 1385 the cortes assembled at Coimbra 
dei'lared the crown of Portugal elective, and at the instance of 
Joao das Regras, the chancellor, D. John was 
chosen king. No event in the early constitutional 
history of Portngiil is more important than this 
election, which definitely affirmed the national character of 
the monarchy. The choice of the grand-master of Aviz ratified 
the old alliance between the Crown and the military orders: 
his election by the whole cortes not only ratified the alliance 
between the Crown and the commons, but also included the 
nobles and the Chnrrh. The nation was unanimou.s. 

Ferdinand had heen the last legitimate descendant of Count 
Henry of Burgundy. With John I. began the nile of a new 
dynasty, the House of Aviz. The most urgent 
matter which confronted the king- or the group 
of statesmen, led bv Joiio das Regras and the 
“ Holy Conslahle," who inspired his policy—was the menace of 
Castilian aggression. But on the T4tli of August 1385 the Por¬ 
tuguese annv, aided by 500 English archers, utterly defeated 
the Ciistilians at Aljtiharnrta. Bv this virtory the Portuguese 
.showed themselves e(|nal in military power to their stronge.sl 
rivals in the Penm.siila. In October the “ Holv Cnn.stahle " 
won another virtorv at Vah'orde; early in 1386 5000 English 
soldiers, under John of Ciaiiiil, reinforced the Portugue.se; ami 
by the treaty of Windsor (May 0, 1386), the alliance between 
Portugal and England was ronfirmed and extended. Against 
such a combination tlic Castilians wore powerless; a truce 
was arranged in r38y and renewed at intervals until 1411. 
when peace was eoiiehided. D. Diniz, eldest son of Inez de 
Castro, claimed the throne and invaded Portugal in 1,308. 
but his supfiorters were i-asih' crushed. The domestie and 
foreign policy pur.sued by John 1 . until his death in 1433 
be briefly described. At home he endeavoured to reform 
administration, to encourage agriiullure and commerce, and 
to secure the loy.alty of the nobles by grants of land and 
privilcge.s .so extensive tbat, towards llie end of his reign, many 
nobles who exercised their full feudal rights had become 
almost independent princes. Abroad, he aimed at peace with 
Castile and close friendship with England. In 1387 he had 
married Philippa of Lancaster, daughter of John of Gaunt; 
Richard II. sent troops to aid in the expulsion id D. Diniz: 
Henry IV., Henry V. and Henry VI. of England suceessiveh- 
ratifiixl the treaty of Wimlsor; Henry IV. made his ally a knight 
of the GfU'ter in 1400. Tin- convent of Batalha {q.v.). founded 
to commemorate the victory of Aljubarrota, is areliiterturally 
a monument of the English influence prevalent at this time 
throughout Portugal. 

Tlie cortes o[ Coimbra, the battle of Aljubarrota and the 
treaty of Windsor mark the three final stages in the eonsoli- 
dalion of the monarchy. A period of expansion ovcr.sea began 
in the same reign, with the capture of Ceuta in Morocco. The 
three eldest .sons of King John and Queen Philipjia—Edward, 
Pedro and Henry, afterwards eelcbrated as Prinee Henry the 
Navigator desired to win knighthood by seri-iee again.st the 
Moors, the historii- enemies of their country and creed. In 
1415 a Portuguese fleet, rommanded by the king and the three 
prinees, set sail for Ceuta. F.nglish men-at-arms were sent 
l>y Henry V. to take part in the expedition, which proved .suc- 
eessful. The town was captured ami garrisoned, and thus the 
first Portuguese outpost was established on the mainland ol 
Africa. 

3. The Period of Discoveries : 1415-140 ^-—Before describing 
in outline the course of the diseoveries which were soon to render 
Portugal the foremost colonizing power in Fhirope it is nei'cssarv 
to indicate the main causes which conlribulcd to that result. 
As the south-westernmost of the free peoples of Fhiropc, the 
Portuguese were the natural inheritors of that work of ex¬ 
ploration which had been carried on during the middle ages, 
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chiefly by the Arabs. They began where the Arabs left off, 
by penetrating far into the Atlantic. The long littoral of their 
country, with its fine harbours and rivers flowing westward to 
the ocean, had been the training-ground of a race of adven- 
turou.s seamen. It was impossible, moreover, to expand or 
reach new markets except by sea; the interposition of Castile 
and Aragon, so often hostile, completely prevented any 
intercourse by land between Portugal and other European 
countries. Consequently the Portuguese merchants sent their 
goods by sea to Englatid, I'koders, or the, Hansc towns. The 
whole history of the nation had also inspired a desire for fresh 
conquests among its leaders. Portugal had won and now held 
its independence by the sword. The long struggle to expel the 
Moors, with the influence of foreign Cru.saders and the military 
orders, had given a religious sanction to the desire for martial 
fame. Nowhere was the ancient (Tusading spirit .so active a 
political force. To make war upon Islam seemed to the I’ortu- 
giie.se their natural de.stiny and their duty as Christians. 

It was the genius of Prince Henry the Navigator (y.r.) that 
co-ordinated and utilized all these tendencies towards ex- 
PHttfe pansion. Prince Henry placed at the disposal of 
Henry the liis captains the vast resources of the Order of 
Navirator. Christ, the best information and the most accurate 
instruments and ma()s which could be obtained. He 
sought to effect a junction with the half-f.ibulous Christian 
Empire of “ Prester Jclin ” by way of the “ Western Nile,’’ 
i.e. the Senegal, and, in alliance with that potentate, to crush 
the Turks and liberate Palestine. The conception of an ocean 
route to India appears to have originated after his death. On 
lanr! he iigam defeated the Moors, who attempted to re-take 
Ceuta in 14iK: but in an expedition to Tiangier, undertaken 
in 1436 by King Edward (1433-143H), the Portuguese army wa.s 
defeated, and could only e.scape destruction bv .surrendering 
as a hostage Prince Ferdinand, the king'.s youngest brother. 
Ferdinand, known as “ the Constant,” from the fortitude with 
which he endured captivity, died unransomed in 1443. By 
sea Prince Henry's captains continued their exploration of 
Africa and the Atlantic. In 1433 Cape Bojador was doubled; in 
14,34 the first consignment of .slaves was brought to Lisbon; and 
slave trading soon became one of the most jirofitable branches 
of Portuguc.se commerce. The Senegal was reached in 1443. 
Ca])t Verde was passed in the same year, and in 1446 Alvaro 
h'crnandcs pushed on almost as far as .Sierra Leone. This was 
probably the farthest point reached before the Navigator died 
(1460). Meanw'hile colonization progressed in the Azores and 
Madeira, where sugar and wine were produced; above all, the 
gold brought home from Guinea stimulated the commercial 
energy of the Portuguese. It had become clear that, apart 
from their religious and scientific a.spects, these voyages of di.s- 
covery were highly profitable. Under Alphonso V., siirnamed 
the African (1443-1481), the tJulf of Guinea was explored as far 
as Cape .St Catherine, and three expeditions (1458, 1461, 1471) 
were sent to Morocco; in 1471 Arzila (Aslla) and 'I'angier were 
captured from the Moors, Under John II. (14H1-1495) the fort¬ 
ress of Sao jorge da Mina, the modern Elmina (y.ti.), wasfounded 
Exploration protection of the Guinea trade in 1481-1482; 

under Uiogo Cam (?.ti.), or Can, discovered the Congo in 
reached Cape Cross in i486; Bartholomeu 
" " ' Diaz doubled the Cape of Good Hope in 1488, 

thus proving that the Indian Ocean was accessible by sea. 
After 1492 the discovery of the West Indies by Columbus ren¬ 
dered de.sirable a delimitation of the Spanish and Portuguese 
spheres of exploration. This was accompli.shed b\’ tfie treaty 
of Torde.sillas (June 7, 1494), which modified the'delimitation 
authorized by Pope Alexander VI. in two bulls i.ssued on the 
4th of May 1493. 'The treaty gave to Portugal all lands which 
might be discovered east of a straight line drawn from the 
Arctic Pole to the Antarctic, at a distance of 370 leagues west 
of Cape Verde. Spain received the lands discovered west of 
this line. As, however, the known means of measuring lon¬ 
gitude were so inexact that the line of demarcation could not 
in practice be determined (.see J. de Andrade Corvo in Journal 
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das Sciencias Mathematicas, xxxi. 147-176, Lisbon, i88t), the 
treaty was subject to very diverse interpretations. On its 
provisions were bused both the Portuguese claim to Brazil and 
the Spanish claim to the Moluccas (see Malay Archipelago : 
History). The treaty was chiefly valuable to tlie Portuguese 
as a recognition of the prestige they had acquired. That prestige 
was enormously enchonced when, in 1497-1499, V’asco da Gama 
(g.e.) completed the voyage to India. 

While the Crown was thus acquiring new possessions, its 
authority in Portugal was temporarily overshadowed by the 
growth of aristocratic privilege. At the cortes 
of Evora (1433) King Fklward had obtained the Monarchy 
enactment of a law* declaring that the estates and the 
panted by John 1 . to his adherents could only be 
inherited by the direct male descendants of the grantees, and 
failing such deserndant.s, should revert to the Crown. After 
the death of Edward further attempt.s to curb the power of the 
nobles were made by his brother, D. Pedro, duke of Coimbra, 
who acted as regent during the minority of Alphonso V. (1438 
1447). The head of the aristocratic opposition was the duke ol 
Braganza, who contrived to secure the sympathy ot the king 
and the dismissal of the ri'gcut. The quarrel led to civil war, 
and in May 1449 U. Pedro was defeated and killed. Thence¬ 
forward the grant.s made by John 1 . were renewed, and ex¬ 
tended on so lavish a scale that the Braganza estates alone 
comprised about a third of the whole kingdom. An unwi.se 
foreign policy simultaneou.sly injured the royal prestige, for 
Alphonso married hi.s own niece, Joanna, daughter of Henry TV. 
of Castile, and claimed that kingdom in her name. At the 
liattle of Toro, in 1476, he was defeated by Ferdinand and 
hsahella, and in 1478 he was compelled to sign the treatv of 
Alcantara, by which Joanna was relegated to a convent. Hi.s 
successor, John II. (1481-1495) reverted to the policy ol matri- 
inonial alliiuice.s with Castile and friendship with England. 
Finding, as he .said, that the liberality of former kings had left 
the Crown “ no estates except the high roads ol Portugal,” 
he determined to crush the feudal nobility and seize its 
territories. A cortes held at Evora (1481) empowered 
judges nominated by the Crown to administer justice 
in all feudal domains. The nobles resisted this infringement 
of their rights; hut their leader, Ferdinand, duke of Braganza, 
was beheaded for high treason in 1,483; in 1484 the king stabbed 
to dcatli his own brother-in-law, Ferdinand, duke ot Vizeu; and 
80 other members of the aristocracy were afterwards executed. 
Thus John “ the Perfect,” as he was called, assured the supre 
mai'y ot the f.rown. Hr was succeeded in 1495 Emimucl 
(Manoel) 1., who was named ” the Great ” or “ the Fortunate.” 
because in his reign the sea route to India was discovered and 
a Portuguese Empire founded. 

4. The Portuguese Umpire: /yTo. - In 1500 King 

Emanuel as.sumed the title ” Lord of the conquest, navigation 
and commerce of India, Ethiopia, Arabia and Persia,” which 
was confirmed by Pope Alexander VI. in 1502. It was now 
upon schemes of conquest that the energy of the nation was to 
be concentrated, although the motives which called forth that 
energ)- were unchanged. ” We come to seek Christians and 
spices,” said the first of Vasco da Gama’s sailors who landed 
in India ; and the rombination of mis.sionaiy ardour with 
commercial enterprise which had led to the exploration of the 
Atltintic led also to the cstabli.shment of a Portuguese. Empire. 
This expansion of national interests proceeded rapidly in idmost 
every' quarter of the known world. In the North Atlantic 
Guspar and Miguel Corte-Keal penetrated as far as Green¬ 
land (their ” Labrador ”) in 1500-1501; but these voyages were 
politically and commercially unimportant. E(|ually barren was 
tlie intermittent fighting in Morocco, which was regarded as a 
crusade against the Moors. In the South Atkntic, however, 
the African coast was further explored, new settlements were 
founded, and a remarkable development of Portuguose-African 
civilization took place in the kingdom of Kongo (see Angola). 

' Known as the lei mentut , because it was supposed to fulfil the 
intention wliich John I. liad in mind when the grants were made. 
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Pedro Alvares Tabral, sailing to Indin, but steering far westward 1500, found it necessary to modifv the policy formulated by 
to avoid the winds and currents of the Guinea coast, reached his predecessor. Command of the sea could not be maintained 
Brazil (1500) and claimed it for his sovereign. Joao da Nova —least of all in tlie monsoon months—while the Portuguese 
discovered A.scension (ii;ot) and .St Helena (1502); TristHo j fleets were ba.sed on Lisbon, which could only be reached after a 
da Cunha was the first to sight the archipelago still known by I six months' voyage; and experience had proved that almost 
his name (1506). In I'.ast Africa the small Mahommedan ■ every Portuguese factory required a fortress for its defence 
states along the coast Sofala, Mozambique, Kilwa, Brava, ; when the fleets were absent. Portugal, like every great maritime 
Mombasa, Malindi- either were destroyed or became sidijects | trading community from Carthage to Venice, discovered that 
or allies of Portugal. Pedro de Covilham had readied Abys- i the ideal of “ sea power and commerce ” led directly to empire, 
sinia (</.».) ;is early as 1400; in 1520 a Portuguese embas.sy ' In 1510 Albuqueripie seized Goa, primarily as a naval base, 
arrived at the court of “ Prestcr John,” and in 1541 a militaiy : and in so doing recognized the fact that hi.s country was corn- 
force was sent to aid him in repelling a Mahommedan invasion, | mitted to a policy of territorial aggrandisement. Other sea- 
In the Indian Ocean and Arabian Sea, one of Cabral’s .ships | ports and islands were conquered or colonized in rapid succession, 
discovered Madagascar (1501), which was partly explored by ; and by 1540 Portugal had acc|uired a line of scattered maritime 
'rri.sti.0 da Cunha (1507); Mauritius was discovered in 1507, i possessions extending along the coasts tif Brazil, Ea.st and West 
.Socotra occupied in 1506, and in the same year D. Lourenvo Africa, Malabar, Ceylon, Persia, Indo-China and the Malay 
d'Almeida visited Ceylon. In the Red .Sea Massawa was the Archipelago. The most imporlant settlements in the East were 
most northerly point frequented by the l’ortugue.se until 1541, Goa, Malacca and Hormuz. 

when a fleet under Rstevao da Gama penetrated as far as Suez. To a superficial observer the prosperitv of Portugal might 
Hormuz, in the Persian Gulf, was .seized by Alphonso d’AIbu- well seetn to have culminated during this period ol e.xpansion. 
(|ucr(|ue ([515). who also entered into diplomatic rel.'ilions j Vast profits were derived from the import trade in the innumer- 
with Persia. On the Asiatic mainland the first trading-stations j able products of the tropics, of which Portugal was the sole 
were established by Cabral at Cochin and Calicut (1501); more I punmyor in Europe. This influx of wealth furnished the 
important, however, were the conquest ol Goa (1510) and Ma- : economic basis for a sudden development ol literary and arti.stii 
lacca (1511) by Albuquerque, and the ac(|uisition of Dm {1535) activity, in.spired hy contrast with the new world of the tropics, 
by Martini AfTonso de .Sou.sa. East of Malacca, Alhuqucniue j The ibth centurv was the golrlen age of Portuguese literature: 
sent Duarte Pernandes as envoy to Siam (1511), and despatched I humanists, such as Dami.ho de Goes (q.v.), and scientists, such 
to the Moluccas two expeditions (1512. 1514), which founded | as the astronomer Pedro Nunes (Nonius), played conspicuous 
the Portugue.se dominion in the Malay Archipelago (q.v.). i parts in the great intellectual movements of the time; a dis- 
h'ernao Pires de Andrade visited Canton in 1517 and opened up tinctive school of painters arose, chief among them being the 
trade with China, where in 1557 the Portuguese were permitted .so-called “ Grao Vasco’’ (Va.sco I'ernundes ol Vizeu); in 
to oci'upv' Macao. Japan, acrideiilally discovered by three architecture the name of King Emanuel was given to a new 

Portuguese traders in 1542, .soon attracted large nuralxTs of and composite .style (the M.anoeline or Manoellian), in which 

merchants and mi.ssionaries (see Jap.vn, Sviii.). In 1522 one of deairative forms from India and .Africa were harmonized with 
the ships of P'erdinand Magellan (q.v.) —a Portugue.se sailor. Gothic and Kenais.sance designs; palaces, fortresses, cathedrals, 
though in the Spanish service—completed the first vo\'age monasteries, were built on a scale never hefore attempted in 
round the world. Portugal; and even in the minor arts and handicrafts - in gold- 

Up to 1505 the Portuguese voyages to the East were little smith’s work, tor example, or in pottery -the influence of the 
more than trading ventures or plundering raids, although a East made itself felt. Oriental splendour and Kenais.sance 
AlmeUm L'w’ “ factories ” for the exchange ol goods were culture combined to render social life in Lisbon hardiv less 

mnd Atba- founded in Malabar. In theory, the objects of brilliant than in Rome or Veniie. 

qutrqut. King Emanucl’s policy were the. establishment of In order to understand the apparently sudden collapse of 
friendly commercial relations with the Hindus (who were at : Portuguese power in 1578-1580 it is necessarv' to examine 
first mistaken for Christians “ not yet confirmed in the faith,” j certain facts and tendencies which from the first rendered a 
as the king wrote to Alexander VI.) and the pro.sccution of a cru- , catastrophe inevitable. Chief among the.se were the e.xtent ol 
.sade against Islam. But Hindu and Mahommedan interests were ^ the empire and its organization, the financial and commercial 
found to be so clo.sely interwoven that this policy becameimprac- policy ot its rulers, the hostility, often wantonly provoked, 
ticable, and it was superseded when D. Francisco d'Almeida of the chief Oriental stales, the depopulation of Portugal and 
(y.zi.) went to India as first Portuguese viceroy in 1505. Almeida the .slave trade, the expulsion of the Jews, the growth of 
sought to subordinate all else to sea power and commerce, ccclc.sia.stical influence in secular affairs, and the decadence 
to concentrate the whole naval and military force of the of the monarchy. 

kingdom on the maintenance of maritime ascendancy; to annex It is neces.sary to exclude Brazil from any survey of the Portu- 
no territory, to avoid risking troops ashore, and to leave the guese imperial system, because the colonization of Brazil (q.v.) 
defence of such factories as might be necessary to friendly native was effected on distinctive lines. Otherwise the imptrini 
pow'ers, which would receive in return the support of the Portu- whole empire was governed on a more or less uniform Orgmaht- 
guese fleet. Almeida's .statesmaaship was to a great extent system, although it included communities of the most 
sound. The Portuguese could never penetrate far inland; diverse natun—protectorates such as Hormuz and Ternate in the 
throughout the ifith century their settlements were confined Molun-as, colonies such as Goa and Madeira, captaincies under 
to the coasts of Asia, Africa or America, and the area they were j military rule such its Malacca, tributary states such as Kilwa, 
able effectively to occupy was far less than the area of their I fortified factories as at Golombu and Cochin. West of the Cape 
empire in the 20th century’. A Chine.se critic, quoted by Faria j the settlements in Africa and the Atlantic were governed, as a 
y .Sousa, said of them that they were like fishes, “ remove them | rule, by officials directly nominated by the king^ ICast of the 
troiii the water and they straightway die.’’ It is thus absurd \ Cape the royal power was tlelegated to a viceroy or governor— 
to speak of a “Portuguese conquest of India”; in a land j the dhstinction was purely titular-whoso legi.slative and execu- 
campaign they would have been outnunilieied and destroyed ; live authority was almost unlimited during his term of office, 
by the armies of any one of the greater Indian states. But The viceroyalty was created in 1505, and from 1511 the Indian 
their artillery’ and .superior maritime science made them almost capital was Goa. Between 1505 and 1580 only four holders 
invulnerable at sea. and their principal military achievements of the office -Almeida (1505-1509), Albuquerque (1509-1515), 
consisted in the capture or defence of positions accessible from I). Vasco da Gama (1524) ^01! D. Jollo de Castro (1545-1548)—- 
the sea, e.g. the defence ol ( ochin by Duarte Pacheco Pereira were men of marked ability and high character. All officials, 
in 1504, the defence of Diu (q.v.) in 1558 and 1546. including the viceroy and naval and military officers, were usually 

Alphonso d’Albuquerquc (q-v.), who succeeded Almeida in appointed for no more than three years. Although few large 
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chiefly by the Arabs. They began where the Arabs left off, 
by penetrating far into the Atlantic. The long littoral of their 
country, with its fine harbours and rivers flowing westward to 
the ocean, had been the training-ground of a race of adven- 
turou.s seamen. It was impossible, moreover, to expand or 
reach new markets except by sea; the interposition of Castile 
and Aragon, so often hostile, completely prevented any 
intercourse by land between Portugal and other European 
countries. Consequently the Portuguese merchants sent their 
goods by sea to Englatid, I'koders, or the, Hansc towns. The 
whole history of the nation had also inspired a desire for fresh 
conquests among its leaders. Portugal had won and now held 
its independence by the sword. The long struggle to expel the 
Moors, with the influence of foreign Cru.saders and the military 
orders, had given a religious sanction to the desire for martial 
fame. Nowhere was the ancient (Tusading spirit .so active a 
political force. To make war upon Islam seemed to the I’ortu- 
giie.se their natural de.stiny and their duty as Christians. 

It was the genius of Prince Henry the Navigator (y.r.) that 
co-ordinated and utilized all these tendencies towards ex- 
PHttfe pansion. Prince Henry placed at the disposal of 
Henry the liis captains the vast resources of the Order of 
Navirator. Christ, the best information and the most accurate 
instruments and ma()s which could be obtained. He 
sought to effect a junction with the half-f.ibulous Christian 
Empire of “ Prester Jclin ” by way of the “ Western Nile,’’ 
i.e. the Senegal, and, in alliance with that potentate, to crush 
the Turks and liberate Palestine. The conception of an ocean 
route to India appears to have originated after his death. On 
lanr! he iigam defeated the Moors, who attempted to re-take 
Ceuta in 14iK: but in an expedition to Tiangier, undertaken 
in 1436 by King Edward (1433-143H), the Portuguese army wa.s 
defeated, and could only e.scape destruction bv .surrendering 
as a hostage Prince Ferdinand, the king'.s youngest brother. 
Ferdinand, known as “ the Constant,” from the fortitude with 
which he endured captivity, died unransomed in 1443. By 
sea Prince Henry's captains continued their exploration of 
Africa and the Atlantic. In 1433 Cape Bojador was doubled; in 
14,34 the first consignment of .slaves was brought to Lisbon; and 
slave trading soon became one of the most jirofitable branches 
of Portuguc.se commerce. The Senegal was reached in 1443. 
Ca])t Verde was passed in the same year, and in 1446 Alvaro 
h'crnandcs pushed on almost as far as .Sierra Leone. This was 
probably the farthest point reached before the Navigator died 
(1460). Meanw'hile colonization progressed in the Azores and 
Madeira, where sugar and wine were produced; above all, the 
gold brought home from Guinea stimulated the commercial 
energy of the Portuguese. It had become clear that, apart 
from their religious and scientific a.spects, these voyages of di.s- 
covery were highly profitable. Under Alphonso V., siirnamed 
the African (1443-1481), the tJulf of Guinea was explored as far 
as Cape .St Catherine, and three expeditions (1458, 1461, 1471) 
were sent to Morocco; in 1471 Arzila (Aslla) and 'I'angier were 
captured from the Moors, Under John II. (14H1-1495) the fort¬ 
ress of Sao jorge da Mina, the modern Elmina (y.ti.), wasfounded 
Exploration protection of the Guinea trade in 1481-1482; 

under Uiogo Cam (?.ti.), or Can, discovered the Congo in 
reached Cape Cross in i486; Bartholomeu 
" " ' Diaz doubled the Cape of Good Hope in 1488, 

thus proving that the Indian Ocean was accessible by sea. 
After 1492 the discovery of the West Indies by Columbus ren¬ 
dered de.sirable a delimitation of the Spanish and Portuguese 
spheres of exploration. This was accompli.shed b\’ tfie treaty 
of Torde.sillas (June 7, 1494), which modified the'delimitation 
authorized by Pope Alexander VI. in two bulls i.ssued on the 
4th of May 1493. 'The treaty gave to Portugal all lands which 
might be discovered east of a straight line drawn from the 
Arctic Pole to the Antarctic, at a distance of 370 leagues west 
of Cape Verde. Spain received the lands discovered west of 
this line. As, however, the known means of measuring lon¬ 
gitude were so inexact that the line of demarcation could not 
in practice be determined (.see J. de Andrade Corvo in Journal 
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das Sciencias Mathematicas, xxxi. 147-176, Lisbon, i88t), the 
treaty was subject to very diverse interpretations. On its 
provisions were bused both the Portuguese claim to Brazil and 
the Spanish claim to the Moluccas (see Malay Archipelago : 
History). The treaty was chiefly valuable to tlie Portuguese 
as a recognition of the prestige they had acquired. That prestige 
was enormously enchonced when, in 1497-1499, V’asco da Gama 
(g.e.) completed the voyage to India. 

While the Crown was thus acquiring new possessions, its 
authority in Portugal was temporarily overshadowed by the 
growth of aristocratic privilege. At the cortes 
of Evora (1433) King Fklward had obtained the Monarchy 
enactment of a law* declaring that the estates and the 
panted by John 1 . to his adherents could only be 
inherited by the direct male descendants of the grantees, and 
failing such deserndant.s, should revert to the Crown. After 
the death of Edward further attempt.s to curb the power of the 
nobles were made by his brother, D. Pedro, duke of Coimbra, 
who acted as regent during the minority of Alphonso V. (1438 
1447). The head of the aristocratic opposition was the duke ol 
Braganza, who contrived to secure the sympathy ot the king 
and the dismissal of the ri'gcut. The quarrel led to civil war, 
and in May 1449 U. Pedro was defeated and killed. Thence¬ 
forward the grant.s made by John 1 . were renewed, and ex¬ 
tended on so lavish a scale that the Braganza estates alone 
comprised about a third of the whole kingdom. An unwi.se 
foreign policy simultaneou.sly injured the royal prestige, for 
Alphonso married hi.s own niece, Joanna, daughter of Henry TV. 
of Castile, and claimed that kingdom in her name. At the 
liattle of Toro, in 1476, he was defeated by Ferdinand and 
hsahella, and in 1478 he was compelled to sign the treatv of 
Alcantara, by which Joanna was relegated to a convent. Hi.s 
successor, John II. (1481-1495) reverted to the policy ol matri- 
inonial alliiuice.s with Castile and friendship with England. 
Finding, as he .said, that the liberality of former kings had left 
the Crown “ no estates except the high roads ol Portugal,” 
he determined to crush the feudal nobility and seize its 
territories. A cortes held at Evora (1481) empowered 
judges nominated by the Crown to administer justice 
in all feudal domains. The nobles resisted this infringement 
of their rights; hut their leader, Ferdinand, duke of Braganza, 
was beheaded for high treason in 1,483; in 1484 the king stabbed 
to dcatli his own brother-in-law, Ferdinand, duke ot Vizeu; and 
80 other members of the aristocracy were afterwards executed. 
Thus John “ the Perfect,” as he was called, assured the supre 
mai'y ot the f.rown. Hr was succeeded in 1495 Emimucl 
(Manoel) 1., who was named ” the Great ” or “ the Fortunate.” 
because in his reign the sea route to India was discovered and 
a Portuguese Empire founded. 

4. The Portuguese Umpire: /yTo. - In 1500 King 

Emanuel as.sumed the title ” Lord of the conquest, navigation 
and commerce of India, Ethiopia, Arabia and Persia,” which 
was confirmed by Pope Alexander VI. in 1502. It was now 
upon schemes of conquest that the energy of the nation was to 
be concentrated, although the motives which called forth that 
energ)- were unchanged. ” We come to seek Christians and 
spices,” said the first of Vasco da Gama’s sailors who landed 
in India ; and the rombination of mis.sionaiy ardour with 
commercial enterprise which had led to the exploration of the 
Atltintic led also to the cstabli.shment of a Portuguese. Empire. 
This expansion of national interests proceeded rapidly in idmost 
every' quarter of the known world. In the North Atlantic 
Guspar and Miguel Corte-Keal penetrated as far as Green¬ 
land (their ” Labrador ”) in 1500-1501; but these voyages were 
politically and commercially unimportant. E(|ually barren was 
tlie intermittent fighting in Morocco, which was regarded as a 
crusade against the Moors. In the South Atkntic, however, 
the African coast was further explored, new settlements were 
founded, and a remarkable development of Portuguose-African 
civilization took place in the kingdom of Kongo (see Angola). 

' Known as the lei mentut , because it was supposed to fulfil the 
intention wliich John I. liad in mind when the grants were made. 
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about 1,080,000 in 1586. The process of decay was hastened 
by frequent outbreaks of plague, sometimes followed by famine; 
a contemporary niantiscript estimates that no fewer than 500 
persons died daily in Lisbon alone during July, August and 
September 1560, and in some other years the joint effects of 
plague and famine were little less disastrous. 

Millie flic country was (icing drained of its best citizens, 
hordes nl slaves were imported to fill the vacancies, especially 
into the southern provinces.* Manual labour was 
Trade*''‘ discredited; the peasants sold their farms and 

emigrated or flocked to the towns; and small hold¬ 
ings were merged into vast cstate.s, unscientifically cultivated 
by slaves and comparable with the latilmdta which caused so 
many ngrari.sn evils during the last two centurits of the Roman 
republic. The decadence of agriculture partly explains the 
prevalence of famine at a time when Portuguese maritime 
commerce was most prosperous. The Portuguese intermarried 
Ircely with their slaves, and this intusion of alien blood profoundly 
modified the character and physique of the nation. It may he 
said without exaggeration that the Portuguese ol the “ age of 
discoveries’' and the Portuguese of the 17th and later centuries 
were two different races. Alhucjnerque, foreseeing the dangers 
that would arise from a shortage of population in ids colonies, 
liad encouraged his soldiers to marry captii-c lirahman and 
Mahnmtnedan women, and to settle in India as farmers, shop¬ 
keepers or artisims. finder his rule the ex|)erimcnl was fairly 
soccesstul, hut the married colonists afterv.aids hciamc a privi¬ 
leged caste, suh.sisting upon the labour of their slaves, and often 
disloyal to their rulers, Interm.arriage led to the adoption, even 
by the rich, and csperially by women (see (lo.s), of Asiatic dre.s.s, 
manncr.s and nuidcs of thought. Thus in the La.st, as in Kuiopc, 
slavery reacted upon every class of the Portuguese. 

The banishment, or forcible conversion, ot the jews deprived 
Portugal of its middle cla,ss and of its niosl scientific traders and 
The Peru- financiers, 'lliough tiie jews had always been 
cuilnn ot compelled to re.sidc in separate (]uarters culled 
thejown. Jutimas, or Jewries, they liad been protected by 
the earlier Portuguese kings, before their eoiirts had 

received autonomy in civil and criminal jurisdiction; their chief 
rabbi was appointed by the king and entitled to use the royal 
arms on his seal. Alphonso V'. even permitted his Jewish .subjects 
to live outside the juderias, relieved them from the obligation 
to wear e, distinctive costume (enforced in 1325)', and nominated 
a Jew, Isaac .\hrat)unel ((/.v.), as his minister of finance. In 
culture the Portuguese Jews surpassed their rulers. Many of 
them were well v’ersed in Aristotelian and Arabic philosophy, in 
astronomy, mathematics, and especially in medicine. Three 
Hebrew printing-presses were established between 1487 and 1495; 
both John 11 . and Emanuel I. employed Jewish phy.sicians; it 
was a Jew— .\hruhaiii Zueuto hen biimucl—who .supplied Va.sco 
da (lama with nautical instniments; and Jews were employed 
in the overland journeys by whieh the Portuguese court first 
endeavoured to obtain information on Par PiLstern affairs. 
’I’he Jews paid taxes on practically ei-ery hnsiiie.ss trun.saction, 
besides a special poll-tax of duiheiros in memory of the .50 
piece.s of silver paid to Judas fsi’uriot; and for this reason they 
were protected by the Crown. Por centurie.s they were also 
tolerated by the commons; hut the other orders—ecclesia.stics 
and nuble.s—resented their religious exclusiveness or envied their 
wealth, and gradually fostered the growth of popular prejudice 
against them. In 1449 the Lisbon juderias were stormed and 
sacked, and lietwcen 1450 and 1481 the corte.s four times 
petitioned the Crown to enforce the anti-Jewish provisions of 
the canon law. John If. gave asylum to 90.000 Jewish refugees 
from Castile, in return for a heavy poll-tax and on condition 
that they should leave the country w'ithin night months, in ships 
furnished by himself. These ship.s were not provided in time, 
and the Jews who were thus unable to depart were enslaved, 

‘ In the north, which had been relatively immune from wars 
agriculture was more pro.sperous and the peasants more tcn.acious 
of their land; hence tlic confinuaner ot pe.asant projirietorsliip 
and the rarity ol African types between the Douto and tliu Miiilio. 


while their children were dejxirted to the island of St Thomas, 
and there left to survive as best they might. In 1496 Emanuel I. 
desired to wed Isabella, daughter of P'erdinand and Lsabclla, but 
found that he was first required to purify his kingdoni of the 
Jews, who were accordingly commanded to leave Portugal before 
the end of October 1497. But in order to avoid the economic 
dangers threatened by such an exodus, every Jew and Jewess 
between the ages of 4 and 24 was seized and foreihlv baptized 
(19th March): “Christians” were not required to emigrate. 
In October 20,000 adults were treated in the same way. The.sc 
“ New Christians ” or “ Maranos,” as they were called, were 
forbidden to leave the country between 1498 and 1507. In 
April 1506 most of those who re.sided in Lisbon were massacred 
during a riot, but throughout the re.sl of Emanuel’s reign they 
were immune from violence, and were again permitted to 
emigrate—an opportunity of which the majority took advantage. 
Large numbers settled in Holland, where their commerriai talent 
afterwards greatly assisted the Hutch in their rivalry with the 
Portuguese. 

The Reformation never reached Portugal, but even here the 
critical tendencies which elsewhere preceded Reform, were 
already at rvork. Their origin is to be sought not 
so much in the Revival of Learning as in the fact that inquMtlon 
I ftic Portuguese had leamrd, on their vnvages of and the 
j discovery, to see and think for themselves. The 
i true .scientific spirit may he traced throughout the Rnleiros of 
1 ). Joao de Ca.str<i (q.v.) and the Collnquws of Garcia de Orta 
men who deserted books for experiment and manifested a new 
interest in the physical world. Hut orthodox churchmen feared 
that even in Portugal this appeal from authority to experience 
would lead to an attack iqion religious doctrines previously 
regarded as hevond criticism. To check this dangerous move¬ 
ment of ideas, they demanded the introduction of the Inquisition 
into Portugal. The agents of the “ New Ghristians ” in Rome 
long contrived, by lai ish bribery and with the support of many 
enlightened Portuguese, to delay the preliminary negotiations; 
but in 1536 the Holy Office was established in Lisbon, where the 
first aulo-da-je was held in 1540, and in 1560 its operations were 
extended to India, It seems probable, that the influence of the 
tribunal upon Portuguese life and thought has been exaggerated. 
Antos-da-ji were rare events; their victims were not as a rule 
serious thinkers, hut persons accused of sorcery 01 Juduizing. 
nor were they more numerous th.on the victims of the English 
laws relating to witchcraft and heresy. But the worst vices 
of the Inqm.sition v'crc the widespread system of delation it 
encouraged by paying informers out of the properti’ of the con¬ 
demned, and its action as a trading and landholding association. 
Quite as .serious, in their effects upon national life, were the 
severe censorship to which all printed matter was liable before 
publication and the control of education by the Jesuits. Poetry 
and imaginative literature usually escaped censure; hut histories 
were mutilated and all original scientific and philosophical work 
was lianned. Portuguese education centred in the national 
university of Coimbra, which had long shown itself ready to 
assimilate new ideas; between 1537 and 1547 John Iff. persuaded 
many emineiil foreign teachers—among them the Scottish 
humanist George. Buchanan (q.v.) and the Fi’cnch mathematician 
Elie Vinct—to lecture in its schools. But the disripline of the 
university needed reform, and the task was entrusted to the 
Jesuits. By 1555 they had secured control over Coimbra—a 
control which lasted for two centuries and extended to the whole 
educational system of the country. The eflects of this change 
upon the national character were serious and permanent. 
Portugal sank buck into the middle ages. The old initiative 
and self-reliance of the nation,already shaken by year.s of disaster, 
were now completely undermined, and the people submitted, 
without show of resistance to a theocracy disguised as absolute 
monarchy. 

limanuel I. hud been a fearless despot, such as Portugal 
needed if its scattered dependencies were to remain subject to 
the central government. During his reign (1495-1521) the 
Cliurch was never permitted to encroach upon the royal 
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chiefly by the Arabs. They began where the Arabs left off, 
by penetrating far into the Atlantic. The long littoral of their 
country, with its fine harbours and rivers flowing westward to 
the ocean, had been the training-ground of a race of adven- 
turou.s seamen. It was impossible, moreover, to expand or 
reach new markets except by sea; the interposition of Castile 
and Aragon, so often hostile, completely prevented any 
intercourse by land between Portugal and other European 
countries. Consequently the Portuguese merchants sent their 
goods by sea to Englatid, I'koders, or the, Hansc towns. The 
whole history of the nation had also inspired a desire for fresh 
conquests among its leaders. Portugal had won and now held 
its independence by the sword. The long struggle to expel the 
Moors, with the influence of foreign Cru.saders and the military 
orders, had given a religious sanction to the desire for martial 
fame. Nowhere was the ancient (Tusading spirit .so active a 
political force. To make war upon Islam seemed to the I’ortu- 
giie.se their natural de.stiny and their duty as Christians. 

It was the genius of Prince Henry the Navigator (y.r.) that 
co-ordinated and utilized all these tendencies towards ex- 
PHttfe pansion. Prince Henry placed at the disposal of 
Henry the liis captains the vast resources of the Order of 
Navirator. Christ, the best information and the most accurate 
instruments and ma()s which could be obtained. He 
sought to effect a junction with the half-f.ibulous Christian 
Empire of “ Prester Jclin ” by way of the “ Western Nile,’’ 
i.e. the Senegal, and, in alliance with that potentate, to crush 
the Turks and liberate Palestine. The conception of an ocean 
route to India appears to have originated after his death. On 
lanr! he iigam defeated the Moors, who attempted to re-take 
Ceuta in 14iK: but in an expedition to Tiangier, undertaken 
in 1436 by King Edward (1433-143H), the Portuguese army wa.s 
defeated, and could only e.scape destruction bv .surrendering 
as a hostage Prince Ferdinand, the king'.s youngest brother. 
Ferdinand, known as “ the Constant,” from the fortitude with 
which he endured captivity, died unransomed in 1443. By 
sea Prince Henry's captains continued their exploration of 
Africa and the Atlantic. In 1433 Cape Bojador was doubled; in 
14,34 the first consignment of .slaves was brought to Lisbon; and 
slave trading soon became one of the most jirofitable branches 
of Portuguc.se commerce. The Senegal was reached in 1443. 
Ca])t Verde was passed in the same year, and in 1446 Alvaro 
h'crnandcs pushed on almost as far as .Sierra Leone. This was 
probably the farthest point reached before the Navigator died 
(1460). Meanw'hile colonization progressed in the Azores and 
Madeira, where sugar and wine were produced; above all, the 
gold brought home from Guinea stimulated the commercial 
energy of the Portuguese. It had become clear that, apart 
from their religious and scientific a.spects, these voyages of di.s- 
covery were highly profitable. Under Alphonso V., siirnamed 
the African (1443-1481), the tJulf of Guinea was explored as far 
as Cape .St Catherine, and three expeditions (1458, 1461, 1471) 
were sent to Morocco; in 1471 Arzila (Aslla) and 'I'angier were 
captured from the Moors, Under John II. (14H1-1495) the fort¬ 
ress of Sao jorge da Mina, the modern Elmina (y.ti.), wasfounded 
Exploration protection of the Guinea trade in 1481-1482; 

under Uiogo Cam (?.ti.), or Can, discovered the Congo in 
reached Cape Cross in i486; Bartholomeu 
" " ' Diaz doubled the Cape of Good Hope in 1488, 

thus proving that the Indian Ocean was accessible by sea. 
After 1492 the discovery of the West Indies by Columbus ren¬ 
dered de.sirable a delimitation of the Spanish and Portuguese 
spheres of exploration. This was accompli.shed b\’ tfie treaty 
of Torde.sillas (June 7, 1494), which modified the'delimitation 
authorized by Pope Alexander VI. in two bulls i.ssued on the 
4th of May 1493. 'The treaty gave to Portugal all lands which 
might be discovered east of a straight line drawn from the 
Arctic Pole to the Antarctic, at a distance of 370 leagues west 
of Cape Verde. Spain received the lands discovered west of 
this line. As, however, the known means of measuring lon¬ 
gitude were so inexact that the line of demarcation could not 
in practice be determined (.see J. de Andrade Corvo in Journal 
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das Sciencias Mathematicas, xxxi. 147-176, Lisbon, i88t), the 
treaty was subject to very diverse interpretations. On its 
provisions were bused both the Portuguese claim to Brazil and 
the Spanish claim to the Moluccas (see Malay Archipelago : 
History). The treaty was chiefly valuable to tlie Portuguese 
as a recognition of the prestige they had acquired. That prestige 
was enormously enchonced when, in 1497-1499, V’asco da Gama 
(g.e.) completed the voyage to India. 

While the Crown was thus acquiring new possessions, its 
authority in Portugal was temporarily overshadowed by the 
growth of aristocratic privilege. At the cortes 
of Evora (1433) King Fklward had obtained the Monarchy 
enactment of a law* declaring that the estates and the 
panted by John 1 . to his adherents could only be 
inherited by the direct male descendants of the grantees, and 
failing such deserndant.s, should revert to the Crown. After 
the death of Edward further attempt.s to curb the power of the 
nobles were made by his brother, D. Pedro, duke of Coimbra, 
who acted as regent during the minority of Alphonso V. (1438 
1447). The head of the aristocratic opposition was the duke ol 
Braganza, who contrived to secure the sympathy ot the king 
and the dismissal of the ri'gcut. The quarrel led to civil war, 
and in May 1449 U. Pedro was defeated and killed. Thence¬ 
forward the grant.s made by John 1 . were renewed, and ex¬ 
tended on so lavish a scale that the Braganza estates alone 
comprised about a third of the whole kingdom. An unwi.se 
foreign policy simultaneou.sly injured the royal prestige, for 
Alphonso married hi.s own niece, Joanna, daughter of Henry TV. 
of Castile, and claimed that kingdom in her name. At the 
liattle of Toro, in 1476, he was defeated by Ferdinand and 
hsahella, and in 1478 he was compelled to sign the treatv of 
Alcantara, by which Joanna was relegated to a convent. Hi.s 
successor, John II. (1481-1495) reverted to the policy ol matri- 
inonial alliiuice.s with Castile and friendship with England. 
Finding, as he .said, that the liberality of former kings had left 
the Crown “ no estates except the high roads ol Portugal,” 
he determined to crush the feudal nobility and seize its 
territories. A cortes held at Evora (1481) empowered 
judges nominated by the Crown to administer justice 
in all feudal domains. The nobles resisted this infringement 
of their rights; hut their leader, Ferdinand, duke of Braganza, 
was beheaded for high treason in 1,483; in 1484 the king stabbed 
to dcatli his own brother-in-law, Ferdinand, duke ot Vizeu; and 
80 other members of the aristocracy were afterwards executed. 
Thus John “ the Perfect,” as he was called, assured the supre 
mai'y ot the f.rown. Hr was succeeded in 1495 Emimucl 
(Manoel) 1., who was named ” the Great ” or “ the Fortunate.” 
because in his reign the sea route to India was discovered and 
a Portuguese Empire founded. 

4. The Portuguese Umpire: /yTo. - In 1500 King 

Emanuel as.sumed the title ” Lord of the conquest, navigation 
and commerce of India, Ethiopia, Arabia and Persia,” which 
was confirmed by Pope Alexander VI. in 1502. It was now 
upon schemes of conquest that the energy of the nation was to 
be concentrated, although the motives which called forth that 
energ)- were unchanged. ” We come to seek Christians and 
spices,” said the first of Vasco da Gama’s sailors who landed 
in India ; and the rombination of mis.sionaiy ardour with 
commercial enterprise which had led to the exploration of the 
Atltintic led also to the cstabli.shment of a Portuguese. Empire. 
This expansion of national interests proceeded rapidly in idmost 
every' quarter of the known world. In the North Atlantic 
Guspar and Miguel Corte-Keal penetrated as far as Green¬ 
land (their ” Labrador ”) in 1500-1501; but these voyages were 
politically and commercially unimportant. E(|ually barren was 
tlie intermittent fighting in Morocco, which was regarded as a 
crusade against the Moors. In the South Atkntic, however, 
the African coast was further explored, new settlements were 
founded, and a remarkable development of Portuguose-African 
civilization took place in the kingdom of Kongo (see Angola). 

' Known as the lei mentut , because it was supposed to fulfil the 
intention wliich John I. liad in mind when the grants were made. 
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history had inspired among the Portuguese, the union of 1581 
might have endured if the terms of tfie Thomar compart had 
been observed. Jlut few of tfie promises made in 1581 were 
kept by the three Spanish kings wlio ruled over Portugal— 
J'hilip II. (1581-1598), Philip 111 . (1598-1621) and Philip IV. 
(1621-1640).' The Cortes was only once .summoned (1619), 
and the gcjvcrnment of Portugal was entrusted by Philip 111 . 

1 iuefly to Francis duke of Lcrma, b}’ Philip J V. chiefly to Olivares 
(t/.v.). The kingrlom and its dependencies were also involved in 
the naval di.sasters which overtook Spain. Faro in Algarve was 
sacked in 15(15 English, who ravaged the Azores in 1596; 

and in many parts of the world English, French and Dutch 
combined to harass Portuguese trade and .seize Portuguese 
possessions. (Sec especially Hkazii.; India; Malay .\Kcin- 
I'Ki.Auo.) L'nion with Spain had exposed Portugal (o the 
ho.stililv of the .strongest naval powers of western Europe, 
and had deprived it of the power to conclude an independent 
]icace. 

Insurrections in Fishon (1634) and Kvora (1637) bore witness 
to tlie general diseonlenf, but until 1640 Ihe .Spanish a.scendancy 
Th, nas never .seriously end.mgered. In 11140 war with 

Rebellion I'Vunce and a revolution in C atalonia laid taxed the 
of 1640. military re.sourees of .Spain to the utnio.st. The 
royal authority in Portugal was delegated to Margaret of Savov, 
duche.s.s of Mantua, whose train of Spanish and Italian courtiers 
aroused the jealousy ot the J’orluguese nobles, while the harsh 
rule of her secretarv of state, Miguel de Vasconcellos de Brito, 
provoked the resentment of all ilasses. Even the Jesuits, who.se 
influence in Portugal had steadily increased since 1555, were 
now prepared to act in the interests of f'ardinal Kiehelicu, and 
therefore against Philip 1 \'. A leader was found in John, Sth duke 
of Braganza, who as a grandson ol the duche.ss (.‘atherinc was 
de.scended from Emanuel 1 . The duke, however, was naturallv 
indolent, and it was with difficulty that his ambitious and energetic 
Castilian wife, D. Luiza de Gtizman, obtained his a.s.sent to the 
jtroposed revolution, lie refused to take any active part in it; 
but D. Luiza and her confidential advi.ser, Joao Pinto Riheiro, 
recruited a powerful hand of conspirators among the disaffecteti 
nobles. Their plans were carcftilly elaborated, and on the i.sl of 
December 1640 various strategic points were seized, the few 
partisans of .Spain who attempted resistance were overpowered, 
and a provisional government was formed under I). Rodrigo da 
('iinhti, archbishop of Lisbon, who was appointed lieutenant- 
general of Portugal. 

6. The Restoratiim : 1640- —On the 13th of December 
1640 the duke of Braganza was crowned as John IV., and on the 
i<lth of Januaiy 1641 the eortes formally accepted him as king. 
The whole countiy had already declared in his favour and expelled 
the Spanish garri.sons, an example followed hv .all thePorttigue.se 
dejiendencies. Thus the “ Sixty \'ears’ Captivity came to an 
end and the throne passed to the house of Braganza. But the 
Portuguese were well aware that thev could hardh’ maintain ' 
their independence without foreign assistance, and ambassadors ' 
were at once sent to Great Britain, the Netherlands and France. 
The struggle between the Crown and the parliament prevented 
Charles 1 . from offering aid, but he immediately recognized 
John IV. as king. Richelieu and the states-gencral of the Nethcr- 
iands despatched fleets to the 'I’agus; but commercial rivalry 
in Brazil and the East led soon afterwards to a colonial wtir 
with the Dutch, and I'ortugal was left without any ally except 
France. 

The Portuguese armies wore at first successful. D. Matheus 
d'-Mbtiqueniue defeated the .Spaniards under the baron of 
War with Molingen at Montijo (May 26, 1644), and through- 
Spnltt, out the reign of John IV. (1640-1656) they suffered 
I 640 -I 66 S. serious reverse. But great anxiety was caused 
by a plot to restore Spanish rule, in which the duke of Caminha 
and the archbishop of Braga were implicated; and especially 
bv the action of Mazarin, who htid a.ssumed control of French 
foreign policy in 1642. At the congress of Munster (1643) he 
refused to make the independence of Portugal a condition of 
' I’liilip I., II. and III. of Portugal. 


peace between France and Spain; and in a letter dated the 
4th of October 1647 Ee even offered the Portuguese Crown 
to the duke of Longueville—an offer which illustrates the, 
weakness of John IV. and the dependence of Portugal upon 
France. 

John IV. was succeeded by fiis second son, Alphonso VI. 
(1656-1683), who was then aged thirteen. During the king’s 
minority the queen-mother, D. Luiza, acted as regent. .She 
prosecuted the war with vigour, and on the 14th of January 1659 
a Portuguese army commanded by D. Antonio Luiz dc Menezes, 
count of Cantanhede, defeated the .Spaniards under D. Luiz de 
Haro at IClvas. In March 1659, however, the war between 
France and Spain wa.s ended by llie treaty of the Pyrenees; and 
D. I.iiiz de Haro, acting as the Spanish plenipotentiary, ohtainecl 
the inclu.sion in the treat)’ of a secret article by which France 
undertook to give no further aid to Portugal. Neither Louis 
XIV. nor Mazarin desired the aggrandisement of Spain at the 
expense of their own ally; they therefore evaded the .secret article 
by sending Marshal Schomberg to reorganize the Portuguese 
army (1660), and by helping forward a marriage between 
(.harles 11 . of England and L'atherine of Braganza, the sister 
of Alphonso VI. This project had been already mooted bv 
D. Luiza, who had foreseen the restoration of the Stuart 
monurehy. and had in 1650 welcomed the exiled princes 
Rupert and Maurice at the eourt of John IV. The dowry to 
be paid by Portugal was fixed at £500,000 and the cession to 
Great Britain of Bombay and Tangier. In May 1663 the 
marriage was celebrated, and thus Great Britain look the 
jilacc of p'rance as the active idly of Portugal. 

Meanwhile, on the 20th of June 1662, the regency had been 
terminated by it piiliice revolution. Alphonso VI. declared 
himself of age and seized the royal authority; D, schomberg 
Luiza retired to a convent. The king was feeble «jnf Cmiei/o 
and vicious, but hatl wit enough to leave the 
conduct ot affairs to stronger hiinds. D. Luiz de .Sou.sa 0 
Vasconcellos, count of Gastello Melhor, directed the |X)licy of the 
nation while Schomberg look charge ot its defence. The army, 
reinforced by British troops under the earl ot Inchiquin and by 
French and German volunteers or mercenaries, was led in the 
field by Portuguese generals, who successfully ciirried out the 
plans of Schomberg. tin the 8th ol June 1663 the count of 
Villa Flor utterly defeated D. John ot Amstria, and retook ICvora, 
which had been captured by the invaders; on the 7th of )uly 
1664 Pedro de Magalhacs defeated the duke of Osiina at Ciudad 
Rftdrigo; on the 17th of June 1665 the maripiess of Marialva 
destroyed a .Spanish army led by the marquess of Garraeefia at 
i the battle of Montes Claros, and Ghristovao de Brito Pereira 
followed up this victory with another at Villa Viyosa. The 
.Spaniards failed to gain ant' compensating advantage, and on 
the'i3th of February 1668 peace was concluded at Lisbon, Spain 
at last consenting to recognize the independence of the Portuguese 
kingdom. 

The signature of the treaty of Lisbon had been preceded by 
another palace revolution. Gastello Melhor, hoping to secure 
further Freni h support for his I'ountry, had arranged a marriage 
between Alphonso VI. and Marie Franfoise Elisabeth,daughter of 
Charle.i Amadeus of Nemours, and grand-daughter of Henry IV. 
of France. The marriage, celebrated in 1666, caused the down¬ 
fall both of Gastello Melhor and of the king. Queen Marie 
detested Alphon.so and fell in love with bis brother D. I’edro; 
and after four months of a hated union she left the p.alace and 
applied to the chapter of Lisbon cathedral to annul her marriage 
on the ground ol non-con.summation. D. Pedro imprisoned 
the king and assumed the regency; on the xst of January 1668 
his authority was recognized by the eortes; on the 24th of March 
the annulment of the queen’s marriage was pronouneed and- 
confirmed by the pope; on the 2nd of April she married the 
regent. Gastello Melhor was permitted to escape to France, while 
Alphon.so VI. was banished to Terceira in the Azores. A 
conspiracy' to restore him to the throne was discovered in 1674, 
and he was removed to Cintra, where he died in 1683. 

Pedro IL, who had aeted as regent for fifteen years, now 
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became king. His reign (1683—1706) is a period of supreme 
importance in the economic and constitutional history of Por- 
Tbe Cartel tugal. The goldfields of Minas Geraes in Brazil, 
end the discovered about 1693, brought a vast revenue in 

Methuen royalties to the Crown, which was thus enabled to 

govern without summoning the cortes to vote supply. 
In 1697 the cortc.s met for the last time before the era of con¬ 
stitutional government. Even more important was the change 
effected when the Whig ministn,' of Great Britain sent John 
Methuen to Lisbon to negotiate a commercial agreement. 'The 
Methuen Treaty, signed on the 27th of December 1703, detached 
Portugal from the French alliance, and made her for'more than 
150 years a commercial and political satellite of Great Britain. 
Its most lar-reaching provisions were those which admitted 
Portuguese wines to the British market at a lower rate of diitv 
1 han was imposed upon French and German wines, in return 
for a corresponrling preference to English textiles. The demand 
tor “ Port " and " Madeira ” w'as thus artificially stimulated 
to siu'h an extent that almost the wh(jle productive cnergA' of 
J^ortugal was concentrated upon the wine and cork trades. 
Other industries, including agriculture, were neglected, and 
even food-stufls were imported from Great Britain. ' The 
disastrous economic results ol the treatv were temporarily 
concealed by the influx of gold from Brazil, the cheek upon 
emigration from the wine-growing northern provinces, and the 
military advantages ol alliance with Great Britain. Nor was 
lh(; virtual abolition of the cortes seriouslv felt at first, owing 
to the excellent internal administration of Pedro II. and his 
minister the duke of f'adaval. 

Pedro II. liad at first wished to remain neutral in the impend¬ 
ing struggle between Philip V. and the archduke Charles, rival 
Waroftbe claimants for the throne of .Spain. But Queen 
Spnnieh Marie had died in 1683, and in 1687 ( adaval had 

Suceeuton. unJuccd ,,, Sophia de Neuix-rg, 

daughter of the elector-palatine. Louis XIV. of France, who 
had hoped through the influence of Queen Marie to secure 
Portuguese support for his own grandson Philip V., realized that 
tins second marriage might thwart his policy, and .strove to 
redress the bidance by creating a strong party at the court of 
Lisbon,^ He .so far succeeded that in 1700 Pedro 11 . recognized 
Philip V. as king ol .Spain jind in 1701 protected a French fleet 
in the Tagus against the British. It was this incident that caused 
the despati'h of the Methuen mi.s,sion and the renewid of the 
Anglo-Portuguese alliance in 1703. On the 7th of March 1704 a 
British fleet under Sir George Rooke retiched Lisbon, convoving 
the archduke Charles and 10,000 British troops, who were 
joined by a Portuguese army under D. joao de .Sou.sa, rnarnues.s 
das Mums, and at once invaded .Spain.' (h'or the campaigns of 
1704-1,1. see Spanish Succession, V ak ok the.) In 1705 
Pedro 11 . was compelled by failing health to appoint a regent, 
and (hose his sister, Ciitherine ol Braganza. queen-dowager of 
England. On the death of the king (Dec. 9, 1706) Cadaval 
arranged a marriage between his successor'John V. (1706- 
1730) and the archduchess Marianna, sister o'f the archduke 
Charles, thus binding Portugid more closeK’ to the Anglo- 
Anstnan cau.se. The strain of the w;ir was acutely felt in 
Portugal, especially in 1711, when the h'rench admirarDuguay- 
Irouin sacked Rio de Jtineiro and cut off the Brazilian treasure- 
.ships. At last, on the 6th ol February 1715, nearly two years 
after the treaty of Utrecht, peace between Spain and Portugal 
was concluded at Madrid. 

Never was the Portuguese Crown richer than in the years 
^715-1755; rarely had the kingdom prospered le.ss. ' The 
The Mon- eqmmercial and financial evils rife under the last 

‘tbJ'chuilth vr"®’' dynasty were now repeated. 

• More gold had been discovered in Matto Grosso 
diamonds in Minas Geraes. As in the i6th century immense 
quantities of bullion were imported bv the treasury, and were 
lavished upon war, luxury and the Church, while' agriculture 
and manufactures continued to decline, and the countryside was 
depopulated by emigration to Brazil, John V. was a spendthrift 
and a bigot. He gave and lent enormous .sums to successive 
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popes, and at the bidding of Clement XL he joined a “ crusade ” 
against the Turks in which his ships helped to win a naval 
action off Cape Matapan (1717). For these services he received 
the title of Fidflissimus, “ Most Faithful “ Majesty ” had 
. alrcad)- been adopted by John IV. instead of the medieval 
: “ Highness,” and the new style was intended to place the king of 
' Portugal on an equality with his Most Christian Majesty of 
France and his Most Catholic Majesty of .Spain. John V. was 
also empowered to create a multitude of new ecclesia.Mical 
dignities, anti the archbishop of Lisbon was granted the rank and 
style of Patriarch e.i: offino. To the patriarchate was appended 
a Sacred (.ollege of 24 prelates, who were privileged to officiate 
in the scarlet robes of cardinals, while the patriarch wore the 
vestments of a second pope. Though regiments were disbanded, 
fleets put out of commission and fortresses dismantled to .save 
the cost of their upkeep, the Crown paid nearly £100,000 yearly 
for the maintenance of this new hierarchy, and sijuandered 
untold wealth on the erection of churches and monasteries. In 
the church of Han Roque in Lisbon, the decoration of a single 
chapel mea.suring 17 ft. by 12 ft. cost £223,000; the expenditure 
on the convent-palace of Mafra {q.v.) exceeded £4,000,000. 

John V. was succeeded by his son Joseph (1730-1777). Five 
years afterwards Portugal was over’taken by the tremendous 
disaster of the Lisbon earthquake (see Lisbon), which, as Oliveira 
I Martins justly observes, was “ more than a cataclysm of nature; 

I It was a moral revolution.” It brought the Restoration period’ 

I to an end (17,35). Throughout that period the monarchy had 
occupied a precarious position, dependent until 1O68 for its 
very existence, and after 1668 for its stability, on foreign support. 
Its policy bad been moulded to .suit France or Great Britain, 
while its internal administration had normally been directed 
by the Church. The cortes had grown obsolete; the feudal 
aristocracy were become courtiers. Once more, as in 1380, 
Portugal was governed by ecclesiastics in the name of an absolute 
monarch; once more, as in 1580, the chief strength of the ecclesi¬ 
astical party was the .Society of Jesus, which still controlled tin 
cotisi'ience and mind of the nation and of its nominal rulers 
through the confessional and the schools. 

7. The Reform of the Monarchy: ryjj /A'26. -The unity of 
Portuguese hi.story is hard to perceive in the years which 
witnes.sed the rise and fall of the Pombaline regime, the reign of 
the mad queen Maria, the Peninsular V\'ar and the subsequent 
chaos of revolutionary intrigue. At first sight it seems absurd 
to (haracterize this period of despotism ending in war, ruin and 
anarchy as a period of reform. Nevertheless, it is possible 
to trace through the apparent iliaos an uninterrupted move¬ 
ment from absolutism to representative institutions. Pombal 
liberated the monarchy from clerical domination, and thus 
unwittingly opened the door to those “ French principles," 
or democratic ideas, which spread rapidly after his downfall in 
1777. The destruction ol an obsolete political .system, begun 
by Pombal, was completed by the Peninsular War; while French 
invaders and British governors together quickened among the 
Portuguese a new consciousness of their nationality, and a new 
desire lor political rights, which rendered incA-iUibfe the change 
to constitutional monarchy. 

Two days after the accession of King Joseph, .Sebastiiio Jose de 
Carvalho e Melln, better known as the'marquesb of Pomba'l {q.v.), 
was appointed secretary of slate lor foreign affairs 
and war. In a few months he gained an ascendancy 
over the king’s mind which lasted until the end of the ' " ' 
reign, and was strengthened by the courage and wisdom shown 
by Pombal at the time of the great earthquake. His policy 
was to strengthen the monarchy and to use it for the furtherance 
of a comprehensive scheme of rclorni. Beginning with finance 
and commerce, he reversed the bullionist policy of his predeces¬ 
sors and reorganized the entire system of taxation. He sought 
to undo the worst consequences of the Methuen treaty by the 
creation of national industries, establishing a gunpowder factory 
and a sugar refinery' in 1751, a silk industry' in 1752, wool, paper 
and glass factories after 1759. Colonial, development was 
fostered, and the commercial dependence of Portugal upon 
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(ircat Britain was rcclurcd, by the formation of cjiartered 
companies, the first of wliich (1753) was given control of the 
Algarve sardine and tunny fisheries. 'J he Oldembourg Company 
(^754) received a monopoly of trade with the Portuguese colonies 
in the East; extensive monopolist rights were also ronreded to 
the Para and Maranltao Company (1755) and the Pemambueo 
and Parahj'ba Company (1750). In Lisbon a chamber of com¬ 
merce {junta do coinmemo) was organized in 1756 to replace an 
older association of merchants, the Mesa dos tiomens de negono, 
wluch had attacked the Pari Company; and in tlie same year the 
Alto Douro Company was formed to control the port-wine trade 
and to break the monopoly, enjoyed by a syndicate of British 
wine merchants. 'I'his company met with strong opposition, 
culminating in a rising at Oporto (h'ebniary 1757), which was 
savagely suppressed. 

Both his commercial policy and his desire to strengthen the 
Crown brought J’ombal into conllict with the Church and the 
aristocracy. In 1751 lie iiad made all sentences passed by the 
Inqui.sition subjert to rci ision by the Crown. The liberation 
oi all slaves in Para and Maranhao except negroe.s( 1735), and the 
i-reation ol the Pan'i Company, were prejudicial to the interests ; 
of the Jesuits, whose administrative authority over the Indians 
of Brazil was also curtailed. Various chaigcs were brought 
again.st the Society bv Ponilial, and in .September 1750, alter 
five years of heated coinrover.sy (see JnsniT.s), lie published a j 
decree of expulsion again.st all its members in the J'ortuguese 
dominions. 1 iis power at court had previouslv been strengthened 
by the so-called Tavora jilot. The marquess and marchioness 
ot Tavorn and their two sons, with the duke of Aveiro, the count 
of Atouguia and otliiT noblemen, were accused of complicity 
in an atlempt upon the life of King Joseph (.September 1758). 
Poinbal appointed a spceial tribunal to judge the case; many of 
the accused, inrluding those already mentioned, were found 
guilty and executed; and an attempt was made to implicate 
the Jesuits. 1 ’omh.T.rs enemies declared that he liiiiiself liad ■ 
organized the attack upon tlic king, in such a manner as to throw { 
•suspicion upon his political opponents and to gain credit lor 
himsi if. This accusation was not proved, but the liistory of the ! 
'ia\-ora [dot remains extremely obscure, 'i'hc exjmlsion of the ; 
Jesuits involved Portugal in a di.spute with Pope Clement XlJl.; ' 
in June 1760 the papal nunrio was ordered to lea^•c Li.sbon, and 
diplomatic relations with the Vatican were onlv resumed alter the 
condemnation of the Jesuits liy Clement XIV.', in Jidv 1773. 

His victoii' over the Jesuits left f’ombal free to develop his 
plans for reform, lie devoted himself especially to education 
and defence, A school of commerce was founded in 1750: in 
1760 the censnr.ship of books was transferred from an ecele.si- 
asticiJ to a lay tribunal; in 17(11 the fomier Jesuit college in 
Lisbon was converted into a college for the sons ol noblemen; 
in 1768 a royal printing-pre.ss was established; in 1772 Pombal 
[irovided for a complete system of primaiv and secondan- educa¬ 
tion, entailing th(> ioundation of 837 .schools. He founded a 
l ollege of art in Mafra; he became visitor of Coimbra University, 
recast its .statutes and introduced the teaching ol natural .science. 
I'unds for tliese reforms were to a great extent provided out of 
the sequestrated property of the Jesuits; Pombal also effected 
great economics in internal administration. He abolislied the 
distinction between Old and New Christians, and made all 
Portuguese sulijects eligible to any office in the state. Par- 
reaching reforms were at the same time carried out in the army, 
navy and mercantile marine. In 1760 Admiral Boscawen had 
\ iolated Portuguese neutrality liy burning four P'rcnch ships off ! 
Lagos; Pombal prote.sted and the British government apologized, ' 
but not before the military wetikness of I’ortugid liad licen 
demonstrated. 'I’wo years later, when the P'aniily tiompact ' 
involved Portugal in a war witli Spain, Pombal called in Count i 
\\ illiam of l.ipi>c-Huckeburg to reorganize the armv, wliich was 
reinforced by a British c-ontingont under Brigadier-General John 
Burgoyne, and w'as increased from 5000 to 50,000 men. The 
Spaniards were at first successful, and captured Braganza and 
Almeida; but they were subsequently defeated at Villa Vclha 
and N'alencia de Alcantara, and the Portuguese fully held their 


own up to the signature of peace at Fontainebleau, in February 
J 7 f’d- Towards the dose of the reign, a long-standing contro¬ 
versy with Spain as to the frontier between Brazil and the 
Spanish colonies threatened a renewal of the war; but in this 
crisis Pombal was deprived of jxiwer by the death of King 
Joseph (P'eb. 20,1777) and the acce.ssion of liis daughter Maria 1 . 

'The queen was married to her unde, who became king consort 
as Pedro 111 . Pombol's dismissal, brought about by tire 
influence of the queen-mother Mariana Victoria, 
did not involve an immediate reversal ot pis policy. Pedro Hi. 
The controversy with Spain was amicably settled John- 
by the treaty of .San lldefonso (1777); and further industrial 
and educational reforms were inaugurated, chief among them 
being the foundation, in 1780, ot the Royal Academy of Sciences, 
Queen Maria, who had previously shown sigtw of religious mania, 
became wholly insane after 1788, owing to the deaths of Pedro 
111 . (May 178(1), of the crown prince D, Joseph, and of her con¬ 
fessor, the inquisilor general 1 ). Ignacio de San Gaetano. Her 
second son, D. John, assumed the conduct of affairs in 1702, 
although he did not lake the title of regent until 1799, Mean¬ 
while a twofold reaction—on one side clericalist, on the olhet 
democratic—had set in against the relorms of Pombal. D, )ulm 
told William Bcckford in 178(1 that “ the kingdom belonged to 
the monk.s," and hi,s consort Garlotu Juiujuina, daughter of 
Charles J V, of .Spain, exercised a powerlul injfitience in favour of 
the Church. But new ideas had been introduced willi tlie new 
system of (ducalion, and the inevitable revolt against absolutism 
had resulted in the formation of a Radical party, which .syinjia- 
thized with the Revolution in I'Yatice and carried on an active 
propaganda through the numeruii.s ina.sonie, lodges which were in 
fart politii al clubs. D. John became alarmed, and the intendant 
of police in Lisiam, D. Diogo Ignacio de Pina Manique, organized 
an elaborate .system of espionage which led to the impri.somaenl 
or exile of many harmless enthusiasts. 

From similar motives, a treaty of alliance with Spain was 
signed at Aranjuez in March 1793; 5000 Portuguese troops were 
sent to assist in a Spanish invasion of Lranre; a 
Portiigiie.se .squadron joined tlie BritishMedilerranean ^/Hl'spain 
fleet. But in July 17115 Spain concluded a peace 
I with the French republic from which Portugal, as Oreai 
i the ;dly of Grcnl Britain, was deliberately excluded, 
i lni79(iSpaindeclaredwaruponGrealBritain,and ill 
I 1707 a .secret convention for the partition of Portugal was signed 
by the French ambassador in Madrid, General Perignon, anrl by 
: the Spanish minister Godoy. 1 ). John appealed for help to 
Great Britain, which sent him 6000 men, under Sir Charles Stuart, 
j and a subsidy of £200,000. Though Spain, llirough the influence 
j ol I). John's father-in-law Charles IV., still remained neutral, 
j a .slate of war lietween Portugal and France existed until 1799. 
I). John then reopened negotiations with Napoleon, and Lucien 
Bonaparte was .sent to dictate terms in Mialrid. But IJ. jolin 
dared not consent to close the harbours of Portugal against 
British ships. England was the chief market for Portuguese 
wine and grain; and the long Portuguese littoral was at tlie niercj’ 
of the British navy. Compelled to chouse between fighting on 
land and fighting at .sea, D. John rejected the demands of Lucien 
Bonaparte, and on the 10th of Fcbrutiry 1801 declared war 
upon Spain. His territories were at once invaded by a P'ranco- 
Spanish armv, and on tiie 6th of June 1801 he was forced to 
conclude the peace of Badajoz, by which he ceded the frontier 
fortre.ss of Olivenza to Spain, and imderlouk to pay 20,000,000 
francs to Napoleon and to exclude British ships from Portuguese 
ports. Napoleon was dissatisfied with these term-s, and although 
he ultimately ratified the treaty, he sent General Lannes to 
Lisbon as his ambassador, instructing him to humiliate, the 
Portugue.se and it possible to goad them into a renewal of the 
war. The same policy was continued by General Junot, who 
succeeded Lannes in 1804. Junot required D. John to declare 
war upon Great Britain, but this demand was not immediately 
pres.sed owing to the preoccupation of Napoleon with greater 
affairs, and in October 1805 Junot left Portugal. 

By his Berlin decree of the 2i3t of November 1806 Napoleon 
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required all continental statai to dose their ports to British 
ships. As Portugal again relused to obey, another secret Franco- 
The Spanish treaty was signed at P'ontainebleau on the 

PtaimuUr 27th of October 1807, providing for the partition 
War. q{ Portugal. lintre-Minho-e-Douro was to be given 

to 1 /iuis II. of Ktruria in cxdiange for bis Italkn kingdom; 
Algarve and Alcmtrjo were to form a sep.arate principality for 
Ciodny; the remaining provinces were to be garrisoned l)y French 
troops until a general peace should he concluded. To give effect 
to these terms, General Junot hastened westward across Spain, 
at the head of 30.000 Freneii soldiers and a large body of 
Spanish aiixiliaries. .So rapid were his movements that there 
was no time to organize effective resistance. On the 29th of 
November D. John, acting on the advice of Sir Sidney Smith, 
British naval commander in the Tagu.s, appointed a council of 
regency and sailed for Brazil, convoyed by Sir Sidney Smith’s 
squadron. For a detailed account of the subsequent miiitar)’ 
operations, see Peninsui.ar War, 

|iinol,, who was eveiq'wherc well received bv the I'ortugucse 
democrats, entered Lisbon at the end of November 1807. He 
a.ssumed command of the I'orlugue.sc army, divided 
'junot'"' l''”Kdom into militarv gno’ernments, and. on the 

November ist of Februars' 1808 announced that the Bniganza 
mot- dynasty had forfeited its right to the throne. He him- 
^sos“ hoped to succeed 1 ). John, and sought to < onciliate 

the Portuguese by reducing the requisition demanded 
by Napoleon from 40,000,000 francs I0 20,000,000. I’.ut the 
action of the French troops in occupying the fortres.ses of northern 
Spain provoked in May 1808 n general rising in tliat <’ountn', 
which soon spread to Portugal. The S]ianish garrison in ttporto 
expelled the French governor and declared for the Brajg.anzas, 
compelling Junot to march towards the north. He left Lisbon 
under the control of a regency, headed bv the bishop of Ojxirto, 
who applied to Great Britain for help, promoted an insurrection 
against the FVench, and organized jiiii/af (committees) of 
government in the larger towns. On the ist of Augu.st iSo<8 
Sir Arthur W'ellcsley, with 9000 British troops, lamled at 
h'igueira da Foz. lie defeated a French division .at Roli^a 
(“Knleia ”) on the 17th, and on the list won a victorv over 
Junot at Mmeiro (“ Vimiera ”). I'Varing an attack by Portu¬ 
guese auxiliaries and the arrival of Hriti ih reinforcements under 
.Sir John Moore, junot signed the convention of ( ultra bv which, 
on the 30th of August 1808, he agreed to e\'acuate Portugal 
(sec It'KM.iNGTOs’), The regency apjtointed by I), john was 
now reconstituted, and in Oi toiler Sir John Moore assumed 
command of all the alllerl troops in Portugal. From Lisbon 
Moore marched north-eastward tvith about 32.000 men to assist 
the Spanish armies against Napoleon; his ,siibset|ucnt retreat 
to join Sir David Baird in (laheia, in J.anuary i8og. diverted 
the pursuing army under Napoleon to the north-west, and 
tcmpnra''ily .sat’ed Portugal from attack. 

In F'ebruarv Major-General Willi.am Carr P.ere.sford was 
given command of the Portuguese annv. Organized ami 
Invasion hr discijiliried by Britishofficers.thenativetroopsjilayed 
Souii, ' a gallant p.art in the siihsecpient cam|siigns. In 
March-May March 1809 the second Invasion of Portugal began; 

.Soult crossed the Galician frontier and eaptureel 
Oporto, while an auxiliaiq’ force under Gener.al latpisse advanced 
from Salamanca. On the 22nd of Ajtril, however, \\elle.slev, 
who had been recalled after the convention of fintra, landed in 
Lislxm. (’n the i2tli of May he forced the passage ol the 
Dotiro, subsequently retsiking Oporto and pursuing .Soult into 
.Sptiin. Valuable assistance had been rendered bv the Portu¬ 
guese generals Antonio da Silveira and Manoel dc Brito 
Mousinho—-the first a leader, the second an organizer. 

After the battle of Wafp-am (July f, 1809) the French 
armies in the Peninsula received large reinforcements, and 
Invasion hy Ma.ssdna, with 120,000 men, was ordered 

MassOna, to operate against Portug.ah He ero.s,sed the frontier 
Jana mio. in June iSio and be.sieged Almeida, which capitu- 
Aprumn. nf August. Wellesley, who had 

now become Viscount Wellington, opposed his march south- 


' wards, and won a victory at Bussaco on the 27th of .September; 
but Masstea subsequently turned the po.sition of the allied army 
on tlie Serra dc Bussaco, and caused Wellington to fall back 
tipon the fortified lines which he had already constructed at 
Torres Vedras. Here he stood upon the defensive until the 
invaders should be defeated by starvation. The Portuguc.se 
troops cut Massena's communications; the peasants, under 
instructions from Wellington, had already laid waste their own 
farms, destroyed the roads and bridges by which Masseita might 
retreat, and burned their boats on the Tagus. On the 5th of 
March 1811, after u winter of terrible sufferings, Massena’s 
retreat began; he was harassed by the. allied troops all the way 
to Sabugal. where the last rearguard action in Portugal took 
place on the 3rd of April. The invaders retired with a loss of 
nearly 30,000 men; Almeida was retaken on the 6th; and the 
remainder of the war vas fought nut on Spanish and French 
soil. The Portuguese troops remained under Wellington’s 
command until 1S14, and distinguished themselves in many 
actions, notably at .Sahimanea and on the Nivelle. 

At the congress of Vienna(i8i4-i8i 5)Portugal was represented 
by three plenipotentiaries, who were instructed to press for the 
7 etrocc.ssion ol Ohvenza and to oppose the restora¬ 
tion of f'rench Guiana, which the Brazilians had 
conquered in i8oq. Neither object was attained; 
and this failure, whii'h was .attributed to the lack of British 
support, luisteiicd the reaction against British influence 
which had alreath- begun. Since 1808 I’ortugul had theoreti- 
Cillly been gos'enied by the regency representing D. John. 
P.iit as the I'ogency was c'orrupt and unable to eo operate with 
Wellington and Beresford, the liritish government had demanded 
that .Sir I'hurles .Stuart (son of the Sir (’harles Stuart mentioiuaf 
above) .should be appointed one of its memliers. The real 
control of affairs .soon afterwards passed into the .strong hands ol 
Stuart and Beresford; and while the war lasted the Portuguese 
aequie.s<a'd in what was in fart an autocraev cxerrised by 
foreigners. In i.Si 5, liov.es'cr, thev desired to resume tlieir 
independence. A further cause of clissutislaeticm was the mutual 
jealou.sy' of I’ortugcd and Brazil. 'The rnlonv claimed as high 
a politiral status as the mother-c oimtry, and hy a decree dated 
fhe i6th of January 1815 it was raised to the rank of a separate 
Imgdom. 'Tlieiieeforward. until 1K22, the I’orliiguese sena'r- 
eignty was sic led the I’nited Kingdom oi I’ortugal, Brazil .and 
the Algarc'es. 'The importanc-e of this rhaiigc bec ame apparent 
when Quciai Maria 1 . died (March iSiO) anci D. John sneeeeried 
to the united thrones as John VI. The king refu.seci to leave 
Brazil, paitly oeving to the intrigues of Garlota jesaquina, who 
hoped to become queen of an independent Brazilian kingdom. 
'Thus Portugfd, wliieh had bec-n almost ruined by the war, was 
now humiliated by the lailure of her diplnmarv at \'ienna and 
by her eonlinued dependence upon Great Britain and Brazil. 
'1 be rc'sult.cnt discontent found expression in the erv of “ Por- 
tujpil for the I’ortngnese “ and in the demand tor a eonstitiition. 

In 1817 a inilit.ary revolt {pronuvriameiiln) in Lislxm w,as 
(■rushed by Hereslord, and the leader. General Gome.s Freirc de 
Andrade, was executed; but on the i6th of August _ 

1S20, after Beresford liad sailed to Brazil to secure stiiutional 
the return ol John VI., a second rising took place Movement, 
in Oporto. It .soon .spread scmtliw.ard. A new 
council of regenev was esiabbshecl in Lisbon, the British ofiicer.s 
were expelled Irom the army; Beresford. on bis return from 
Brazil, was not permitted to land; a constituent .assemble was 
summcmecl. This body supfiressed the Inquisition and drew 
tqi a highly demoeratic con.stituticm, hy which all citizens were 
declared equal before tlic law and eligible to any ofliec; all class 
prixilcges were ubnlislied, the liberty of the I’ress was guaranteed, 
and the goveniment of tlie enimtry w.as I'cstcd in a single 
chamber, subject ouh' to tlie suspensive veto of the Crown. 
So extreme a ehange was disliked by most of the powers and 
by many Portuguese, especially those of the clerical partv. 
Great Britain insisted on the return of John VI., who entru.sted 
the government of Brazil to his elder .son D.' Pedro and landed 
in Portugal on the 3rd of July 1821. In 1822, on the advice of 
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D. Pedro, lie swore to obey the constitution (thcne.cforwar<l 
known as the “ constitution of 1822 But his vounger son, 
D. Miguel, and the queen, Carlota Joaquina, refused to take the 
oath; and in December 1822 sentence of banishment was pro¬ 
nounced against them, though not enforced. Thcv had manv 
supporters at home and abroad. French troops had invaded 
.Spain in the interests of Ferdinand VII. (1823), and the French 
government wa.s prepared to countenance the ah.sohitisl 
fiarty in Portugal in order to check British influence there. 
Another militari' revolt broke out in Traz-os-Montes on the 3rd 
of February 1823, its leader being the counl of Amarante, who 
was oppo.scd to the constitution. D. Miguel appealed to the 
army to “ restore liberty to their king,” and the army, incensed j 
by the loss of Brazil (1822), gave him almost unanimous support. , 
At this juncture John VI., vainly seeking lor a compromise, ' 
abrogated the constitution of 1822, but appointed as his mini.ster , 
D. Pedro dc Sousa Holstein, count (afterwards duke) of Palmella I 
and leader of the “ English ” or constitutional partv. These j 
half-measures did not satisfy D. Miguel, whose soldiers seized ■ 
the royal palace in l.isbon on the 30th of April 1824. Palmella 
was arrested, and John VI. forced to take refuge on the British ' 
fiagtship in the Tagus. But the united action of the foreign ; 
ministers restored the king and reinstated Palmella; the insur¬ 
rection was crushed; D. Miguel submitted and went into exile ' 
(June 1824). ' 

In Brazil also a revolution had taken place. 'I’he Brazilians 1 
demanded complete indeitendence, and D. Pedro sided with j 
them. The Portuguese garrison of Rio de Janeiro was over- ; 
powered ; on the 7th of .Septeml>er 1822 D. Pedro declared the j 
country independent, and on the 12th of October he was pro- j 
claimed constitutional emperor. He. took no notice of the | 
constituent as.scmbly in l.isbon, which on the 10th of September ! 
had ordered him to return to Portugal on [tain of forfeiting | 
his right to inherit the Portugue.se (Town. Bv the end of 1823 I 
all Portuguese resistance to the new regime in Brazil had been | 
overcome. i 

John VI. died on the loth of March 1826, leaving (by will) 
his daughter ]). Lsabel Maria as regent for Pedro I. of Brazil, 
who now became Pedro IV. of Portugal. A crisis was evidentlv 
imminent, for Portugal would not tolerate an ab.sentee sovereign 
who was far more Brazilian than Portuguese. The un.satisficd 
ambition of Carlota Joaquina and the bnstililv between abso¬ 
lutists and constitutionalists might at any moment precipitate 
a civil war. To conciliate the Portuguese, Pedro IV. drew up 
a charter (known as the “ charter of 1826 ") which provided 
for moderate parliamentary government, on the Brili.sh model. 
To conciliate the Brazilians, he undertook (by decree dated May 
2. 1826) to surrender the Portuguese Crown to his daughter D. 
Maria da Gloria (then aged seven); but this abdication w'as made 
contingent upon her marriage with her uncle D. Miguel, who was 
first required to swear fidelity to the charter. 

8. ComHhitionaL Governmfnt.--'Vhf vhurii'v 1820 forms the 
basis of the present Portuguese constitution and the starting- 
point of modern Portuguese history. Tliat history compri.ses 
four periods: («) From 182(1 to 1834 the clerical and absolutist 
partic.s led by D. Miguel united eveiy reactionary’ element 
throughout the kingdom in a last tmsucecssful stand against 
constitutional government; {h) from 1834 to 1853 the main 
problem for Portuguese .statesmen was whether the constitution, 
now aeeepted as inevitable, should embody the radical ideas ot 
1822 or the moderate ideas of 182(1; (r) from 1853 to i88q 
there was a period of transition marked by the ri.se of three new 
parties --Progres.sive, Regenerator, Republican; (d) from j88y 
to iyo8 the Progressives and Regenerators monopolized the 
control of [iiiblic' affairs, hut the strength of Republicanism was 
not to be gauged by its representation in the cortes. At the 
beginning of the 20th century the question whether the monarchy j 
should be replaced by a republic had become a living political 
issue, which was decided by the revolution of October 5, iqio. 

The charter was brought to Lisbon by ,Sir Charles Stuart 
in July 182(1. The absolutists had hoped that D. Pedro would 
abdicate unconditionally in favour of IJ. Miguel, and the council 


j of regency at first refused to publish the charter. They were 
j forced to do so (July 12) by a pronunciamento issued by D. 
Joilo Carlos de Saldanha de Oliveira e Daun, count fb» 
of Saldanha and commander of the army in Oporto. AbtoiuUtt 
Saldanha, a prominent constitutionalist, threatened 
I to march on Lisbon if the regency did not .swear obedience to 
j the charter by the 31st of July. Amid wild enthusiasm the 
cltarter was proclaimed on that day, and on the 3rd of August 
Saldanha became head of a Liberal ministry. An absolutist 
counter-revolution at once broke out in tbe north. It was 
organized by the marquess of Chaves, and supported openly bv 
the Chirch and the Miguelite majority of the army; secret 
assistance was also given by Spain. As civil war appeared 
imminent. Canning despatched 5000 Briti.sh troops under Sir 
William Clinton to restore order, and to disband the troops 
under Chaves. By March 1827 Clinton and Saldanha had 
secured the acceptance of the charter throughout Portugal. 

In October 1826 D. Miguel also swore to obey the charter 
and was betrothed to his niece 1 ). Maria da Gloria (Maria II.). 
Pedro IV. appointed him regent m Julv 1827 and in Fehruar\’ 
1828 he landed in Lisbon, where he was received with cries of 
■' Viva D. Miguel 1 ., rei absohito ! ” In March he dis.solved the 
parliament which had met in accordance with the charter. In 
.April the Toiy mini.strv under Welbnglon withdrew Clinton’s 
division, which was the mainstay ot the charter. In .Mav D. 
Miguel summoned a cortes of the ancient t\'pe, which offered him 
the Crown; and on the 7th of Julv 1828 he took the oath as king. 
.Saldanha, Palmella. ttie count of \'illa Flor (afterwards duke of 
Terceira). and tbe other constitutionalist leaders were driven 
into exile, while scores of their adherents were executed and thou¬ 
sands imprisoned. .Austria and Spain supported D. Miguel, 
who wa-i able to dispose of the \’ast wealth of Carlota Jna(|uina; 
Great Britain and France remained neutral. Only the emperor 
D. Pedm and a handful of exiles upheld the cause of Maria II., 
who returned to Brazil in i82<). 

The Azores, although the majority of their inhabitants 
; favoured absolutism, now became a centre of resi.stance to 
I), Miguel. In 1828 the garrison of Angrii declared xhe 
. for Maria II., endured a siegi' lasting four months, Miguelite 
and finally took refuge in the i.sland of Terceira, 

, where it was reinforced by \’olunteers from Brazil and constitu- 
j tionalist refugees from England and France. In March 182') 

I Palmella established a regency on the island, on behalf of 
Maria II.; and D. Miguel’s fleet was defeated in Praia Bay on 
the i2th of August. Fortune plaved into the hands of Palmella. 
Saldanha, Villa Flor and their followers in Terceira. In 1830 
a Whig ministry came into office in Great Britain; the “ Julv 
revolution” placed Louis Philippe on the throne of France; 
Carlota Joaquina, the power behind D. Miguel's throne, died on 
the 7th of January. The faimticism of the clerical and abso 
lutist parties in Portugal (collectively termed a postal trot) was 
, enhanced by recrudescence of Sebastianisin. Men saw in the 
brutal boor D. Miguel {q.v.) a personification of the hero-king 
SebiLstian, whose second advent had been expected for two 
and a half I'enturies. In tbe orgy of persecution, outrages were 
I committed on British and French subjects; and a French sc|uad- 
! ron retaliated by .seizing I). Miguel’s fleet in the Tagus (July 
I 1831). In Brazil, D. Pedro abdicated (April 1831); he deter- 
■ mined to return to Europe and conduct in per.son a campaign 
I for the restoration of Maria II. He was reeeived with enthusiasm 
i by Louis Philippe. In Great Britain Palmella raised a loan of 
j £2,000,000 and purchased a small fleet, of which Captain .Sartor- 
ius, a retired British naval officer, was appointed admiral. In 
February 1832 the “ Liberators,” as they were styled, sailed 
from Bcllclslc to the Azores, with D. Pedro aboard the flagship. 
In July they reached Portugal and occupied Oporto, but the 
expected constitutionalist rising did nut take place. The 
country was almost unanimous in its loyalty to D. Miguel, who 
had 80,000 troops against the 6500 (including 500 French and 
300 British) of D. Pedro. But the Miguelites luid no navy, 
and no competent general. They besieged D. Pedro in Oporto 
from July 1832 to July 1833, when the duke of Terceira and 
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Captain Charles Napier, who had succeeded Sartorius, effected 
a daring and successful diversion which resulted in the capture 
of Lisbon (July 24, 1833). Maria II. arrived from France in 
September. The war went in her favour, largely owing to the 
brilliant generalship of Saldanha and the financial straits to 
which D. Miguel was reduced. In April 1834 a Quadruple 
Alliance was concluded between France, Spain, Great Britain 
and the government of Maria II. The allied army defeated the 
Miguelites at Asseiceira on the i6th of May, and D. Miguel 
surrendered at Evora-Monte on the 24th. By the convention 
of Evora-Monte he was condemned to perpetual banishment 
from the Peninsula. On the 24tli of September D. Pedro died. 
During the few months in which he acted as regent for his 
daughter, he had tran.sformed Portugal from a semi-feudal into 
a modern stale. Tithes, many hcreditart' privileges and all 
monopolies were abolished; ever)' eonvent was closed and its 
property nationalized; the Jesuits, who had returned after the 
death of Pombal, were again expelled; the charter of 1826 was 
restored. 

Maria II. was fifteen years old at her accession. She was 
twice married in December 1834 to Augustus, duke of Leiich- 
tenberg, who died four months afterwards; and in 
P'erdinand of Saxe-Coburg, who received 
I 3. consort in .September 1837. Both 

the cjueen and the king consort were strangers to Portugal, 
and could exercise little control over the turbulent factions 
whose intrigues and l>ronMidmm’Vtos made orderly govern¬ 
ment impossible. There were three political parties: the 
Miguelites, who were still strong enough to cause trouble; 
the Chartists, who advocated the principles of 1826; the 
•Septembrists, who ad\’ocated those of 1822 and took their name 
from the successful coup d'etat of the qth-iith of September 
183(1, liv this amp d'etat the eonslitution of 1822 was sub¬ 
stituted tor the charter of 1,82(1; and a iSeptembrist mini.strv 
under the VisemmI .Stl da Bandeira replaced the Chartist 
ministry under .Saldanha, 'I’erceira and Palmella. A counter¬ 
revolution, planned in the roj’al palace at Belem and hence 
known as the lielem:.ada, was frustrated in November 183(1: 
and in 1837 a Chartist insurreetion was crushed after severe 
fighting. This wasknown as the “ War of the Marshals,” from 
the rank of the two Chartist leaders, .Saldanha and Terceira. 
In 1830 a moderate ministry look office, with Antonio Bermudo 
da Costa Cabral as its real, though not its ostemsible, head. A 
pronuuaaiiieuto liv Costa Cabral led to the restoration of the 
charter on the loth oi p'ebniary 1842, and a Cabral government 
was formed under the nominal leadership of Tereeira. Co.stu 
Cabral, who became count of Thomar in 1845, ruled despotically, 
despite many insurrections, until May 1846, when a coalition 
of Miguelites, Septembrists and Chartist malcontents drove 
him into exile. On this occlusion the rebellion—known a,s the 
“ War of Maria da Fonte ”—proved formidable. Oporto was 
held by a revolutionary junta, and Saldanha, who had become 
prime minister, persuaded the Quadruple Alliance to interv'ene. 
In June 7847 the Oporto junta surrendered, under promi.se of an 
amnesty, to a eombined British and Spanish force, and the 
con\'ention of Gramido (July 24, 1847) ended the war. Saldanha 
was rewarded with a dukedom, and retained oftiee until June 
1841). The dictatorial rule of his succe.ssor— the returned 
exile, Thomar— provoked another .successful rising on the 7th 
of April J851. 'I’homar again fled from the country; Saldanha 
again became prime minister, but at the head of a moderate 
coalition. He remained in power during five years of unbroken 
peace (]85i-i85()), and carried many useful reforms. The 
most important of thrse was the so-called Additional Act of the 
5th of July 1852, which amended the charter of 1826 by pro¬ 
viding for the direct eleetion of deputies, the decentralization 
of the executive, the creation of representative municipal 
councils, and the abolition of capital punishment for political 
offences, Maria II. died on the 13th of November 1853, and was 
succeeded by her eldest son D. Pedro, during whose ministry 
the king consort D. Ferdinand acted as regent. 

Under the brothers Pedro V. (1853-1861) and Liiiz (i86j- 
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1889) Portugal obtained a respite from civil strife. Both 
monarchs delegated the conduct of affairs to their ministers, 
who constructed new railways, reformed the edu¬ 
cational system, and gradually improved the economic 
condition of the kingdom and its colonies. Pedro V. 
came of age and a.ssumed the government on the i6th of 
November 1855, in 1857 he married Prince.s.s Stephanie of 
Hohenzollern. The only politital disturbance which marred 
the peace of his reign iiro.se out of the seizure of the “ Charles 
et Georges,” a French slave-trader which was captured off 
Mozambique. Napoleon III. sent a fleet to the Tagus and 
demanded an indemnity, which Portugal was compelled to pay. 
In 1860-1861 cholera ravaged the whole kingdom, and especially 
the capital. The king died of this disease on the nth of 
November r86i, and two of his brothers, D. Ferdinand and 
D. John, died shortly aflerward.s. I). Luiz was absent at the 
time, and his father D. Ferdinand again became regent until 
his return, .soon alter which (1862) the new king married Maria 
Pia, daughter of Victor Emanuel II. of Italy. In 1869 slavery' 
was abolished in every Portuguese, colony. In 1870 the duke 
of Saldanha, the last survivor of the turbulent statesmen of 
Queen Maria’s reign, threatened an appeal to arms if the king 
woidd not dismiss his minister, the duke of Loul6, an advanced 
Kadical and freemason, whose influence, dating from the reign 
of Pedro V., was viewed with disfavour by .Saldanha, a.s well 
as by more consert'alive politicians. The king yielded; and 
.Saldanha himself became prime minister, retaining office until 
1874, when, at the age of 80, he was sent as ambassador to 
London. He had been by far the most influential man in 
Portugal, and his death in 1876 was followed by a regrouping 
of political parlies. 

'ITie part)' of the Regenerators (Regeneradorea), formed in 
1852 out of a coalition ol .Septembrists and Gharti.sts, had 
already been di.sintegrated. Its more radical ele¬ 
ments, known at first as the Historic Left, were in 
1877 reorganized as the Progressives (I'rogresststas). 

Its more con.servative elements carried on the tradition 
and retained the name of the original Regenerators. Besides 
these two monarchist parties—the Regenerators or Conser¬ 
vative right and the Progressives or Constitutional lell—a 
strong Republican party was formed in 1881, There were 
also the Miguelites, active but impotent intriguers; and the 
advocates of Iberian union, who became prominent in 1867, 
1869, 1874, and especially in July 1872, when many well- 
known politicians were implicated in a fantastic conspiracy 
for the establishment of an Iberian republie. Portuguese 
nationalism was too strong for these advocates of union 
with .Spain, whose propaganda was discredited as soon as 
any national interest was seriously endangered. This was 
the case in 1872, when Great Britain claimed the southern 
part ol Dclagoa Bay. The claim was submitted to the arbitra¬ 
tion of M. Thiers, the French president, whose successor, 
Marshal Macmahon, delivered an award in fa\'our of Portugal 
on the 19th of April 1875 (see Delacioa Bay). 

King Luiz died on the 1 oth oi October 18S9. and was succeeded 
by his son D. Carlos (q.v.). Colonial affairs had for some lime 
received clo.se attention. In 1885 Portugal recog¬ 
nized the Congo Free .State, and admitted its 
sovereignty over the north bank of the Lower Helttloas 
Congo, although, in an unratified treaty of 1884, ’*'«* Onti 
Great Britain had recognized both banks of the 
river as Portuguese territoiy'. In 1886 Germany, France and 
Portugal defined by treaty the limits of their adjacent spheres 
of influence, and on the zfllh of March 1887 Macao, hitherto 
leased to Portugal, was formally ceded by the (.'hinese 
government. In 1889 a re.solution unanimously adopted by 
both chambers invited the ministry', of which Jos6 de Castro 
was president and Barros Gomes foreign minister, to press 
forward the territorial claims of Portugal in East and Central 
Africa. Shortly after the accession of King Carlos this active 
policy led to a dispute with Great Britain (see Africa, 5). A 
Portuguese force under Major Serpa Pinto had invaded the 
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Shirt highlands in onior to forestall their annexation by the 
British, and tlie British government demanded satisfaction. 
Public opinion rendered compliance difficult until a British 
squadron was despatched to the mouth of the Tagus, and the 
British minister presented nn ultimatum ( Jan. ir, liJgo), requiring 
the witlidrawal of all Portuguc.se forces from the Shire, llarros 
(jomvs was then able to yield under protest; but disturbances 
at once broke out in LisLion and (iportn, and the ministry 
resigned. A coalition government took office nn the 14th of 
January, with .Serpa Pimentel as prime minister and J. Hintze- 
kibeiro as foreign minister. 'J'hc king, in a lell.cr to Queen 
Victoria, declined for the time being to receive the Order of tiu- 
Garter, which had just been offered him, and on the 6th of 
February the government addressed a circular-letter to the 
powers, proposing to submit the issues in dispute to a European 
conference. Meanwhile n Republican rising was .sup])re.ssed in 
Lisbon, and many su.spectcd officers were degraded. On the 
20th of August an Anglo-Portuguese agreement was negotiated 
in London, but the cortes refused to ratify it. The ministn' 
therefore resigned, and on the 14th of October Abrcii c Sous.i 
formed a new cabinet, which arranged with Great Britain a 
modus vivendt for six months, pending the conclusion of another 
agreement. The British government was ready to make con- 
cession.s, but more than one collision took place bet ween Portu- 
gue.se troops in Manica and the forces of the British .South Africa 
Gompany. The defeat of the Portuguese was the chief cause of 
a serious military rising in Oporto, which broke out on the 30II1 
of Jaiiuar)' i8gi. The suppression of this rising so far enhanced 
the pre.stigc of the cabinet that the cortes iorlhwith approved 
the convention with Great Britain; and the definitive treaty, 
by wliicli Portugal abandoned all claim to a tran,s-African 
dominion, was ratified by the rortes nn the sSlh of May. Rela¬ 
tions witli Great Britain, however, remained far from cordial 
until the celebration of the fourth cciuetiary of Vasco da Gama's 
voyage to India afforded the opporUimtv tor a rafyhroikfmrti! 
in iHyh. 

The extravagant man.agement of the railways giuir.anteed b\ 
the state iiad entailed such heavy defii it.s lhai the payment ol 
Plaaoclol coupon of the r.iilway slate loan, due on the 

Critlao/ 2nd of January i8q2 had to he su.speiKled. Thus 
I aro.sc a serious finaneiai crisis, inssilving three changes 
ol iiiini.slrv. In May the Portuguese government rommitteil 
a fiirnial act of bankruptcy by i.ssuing a decree reducing 
ihe amount then due to foreign bondholders bv two-thirds. 
The bondholders’ committees, supported )iv .some of the 
powers concerned, protested against this illegal action. A 
compromise was at last arranged bv Hirilze-Ribciro, who 
assumed office in February 1803 as hea;l of a lAogre.ssive 
government. His cabinet promised only slightlv better terms 
to the foreign bondhc'klers, but it relieved the finaiieiid tension 
in .some degree; and by eoming to an agreement with Germany 
in East Africa and with Great Britain in .South Africa as to 
the delimitation of frontiers, he minimized the risks of conflict 
with cillier country. 

Portugal observed neutrality on the outbreak of the Anglo- 
Boer War, but tlie permission it conceded to the British roiusul til 
Lourein'o Marques to search for contraband of war among goods 
imported there, and the free pus.sage accorded to an anned 
force under Citneral Garrington from Beira through Portu¬ 
guese territoiy to Rhodesia, were vehemently attacked in the 
Press and at public meetings. The award oi the Swiss arbi¬ 
trators in the matter of the Dclagoa Bat' railway was given 
in icjoo (see LouRENgo Maroues). Portugal was condemned 
to pay 15,314,000 francs compensation; luid this sura (less 
than was expected) was immediately raised by loan from the 
Portuguese Tobacco Coinpam'. 

A law of the 8th of August igoi regulated the conditions of 
election to the lower house, thus ending a long series of parlia¬ 
mentary reforms. I'he most ingxirtonl of these had provided 
for the gradual extinction of the right of hereditary peers to sit 
in the upper house (July 24, 1885), had reduced the number of 
deputies and fixed the qualifications reijuired for the exercise of 


the franchise (March 28, 1895): and had abolished the elective 
branch in the upper liouse (Sept. 25, 1895). Phese changes 
left untouched the most serious evil in Portuguese 
public life. The two great parties. Progressives and tauoaiu 
Rcgcncralois, were largely composed of professional Chaagat, 
politicians whose voles were determined by their 
private interests. .Skilful manipulation of the electoral returns 
enabled these two parties to bold office in fairly regul.ar rota¬ 
tion; hence arose the popular nickname of rotativos, applied 
to Progressives anti Regenerators alike. The same methods 
enabled them to obstruct the elettion of Republicim and 
Independent candidates. 

I Under such a system of goviriimenl it was natural that 
I economic i.ssues should still dominate Portugue.se politics at 
I the beginning of the 20th century. Year by year gepubiitao. 

: the budget showed a deficit, and the indebtedness/sm«o<i 
I of the state incrca.scd. A large propt.rtion of the tbeAnny. 

expenditure was unproductive, corruption was rife 111 the public 
j .service;,, and the poverty ol the overtaxed pi.asant and artisan 
; classes gave rise to sporadic outbreaks of violence. In 1902 the 
I students at Goimbra and Oporto organized an agitation against 
Ihe proposed conversion ol the gold debt; and anti-clerical 
riots, followed Ijy a strike, rendered necessary the proclamatinn 
of marti;d law in Aveiro. In January 1903 an insiirrection of 
peasant-s armed with ,si vibes took place at Fundao; the imposi¬ 
tion of a new market tax provoked riots ul Goimbra in Me.reli; 
a serious strike of weavers look place at (.Iportn in June. In 
the same year the general distress was iiiteinsilied by the failure 
of the Rural and Mortgage Bank ol Brazil. In these eircum- 
stances Republicanism rapidl)' gained ground. Its real strcnglh 
was masked by the sysletii which enabled any ministry in power 
to control the election of candidates to the eurtes. In April 
1906, tor e‘x:unple, only one Kejiublicuit deputy was returned, 
altlioiigh it was notorious that the Republican party could 
coiniiiand u majority in many con.stituencies. 'J’hougl: the ariiiv 
as a wliolo was raonarehi.st, certain regiments had become 
imbued with rcv>)lutioimry ideals, whiili were fortified liy the 
unwise employment of suldiei.s and sailors for the sujiiirission 
of indu.strial disputes. During the weavers' strike ilie cruiser 
“ Kaitilia D. Amelia ’’ was coin'erted into a temporary jirisun. 
and at Fundao, Aveiro and elsewhere troop.s had been ordered 
to fire on men with whom tliey symputliized. In November 
H)02. while King Carlos was in England, a military rising was 
oigaiuzed in Oporto, hut ne\er took ]ilace. On the 23rd ol 
April 11)03 a body of ca\-alry and artillery mutinied in Lisbon 
and proclaimed a repiiblie; but they were overpowered and 
ultimately traasported to Mozambique. Such incidents, unim¬ 
portant in themseh'cs, were symptoms ol a tlangcrous state ol 
public opinion, wliicii was debarred from ex[>ression in the 
cortes. 

Tlic constitution empowered the sovereign to veto anv bib. 
to dis.solve or prorogue the cortes, and to govern by means ol 
ministerial decrees. The use of tliese extraordinary rbawe- 
powers would be a breaeli of tonslilutionul prac.tiie, tatorabip, 
but not ol law. King Gnrlo.s had already been i^ot-iws. 
criticized for idleged excessive interference in politics. An 
experiment in government by decree hud been made in May— 
October 1804; it was repealed in September 1905, when the 
king consented to prorogue the cortes until January 1906 in 
order to postpone discussion of the terms upon w'hich the 
tobacco monopoly was to be allocated. A general election, 
in February 1906, was followed by three changes of ministry, 
the last of which, on the 19th of May, inaugurated the r6ginie 
known in Portugal as the dicladura or dictatorsliip. |oao 
Franco, the new prime minister, was conspicuous among 
Portuguese politician.s for his integrity, energy and courage; he 
intended to reform the national finances and admini.siratioii— 
by constitutional means, if possible. The cortes, opened on the 
6th of June i()o6, was dissolved on the 14th; another election 
took place, preceded by an official announcement that on tins 
occasion all votes would lie fairly counted; and the Franquislas 
or “ New Regenerators ” obtained a niajorit)’. When the 
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cortes met, on the agth of September, the opposition aocused 
King Carlos of nomplicity in grave financial scandals. It was 
admitted that he had borrowed largely from the treasury, on 
the security of lus civil list, and the Republican deputies 
acaised him of endeavouring to assign the tobacco monopoly 
to one of his own foreign creditors, in settlement of the debt. 
Franco organized a coalition in defence of the Crown, but in 
January 1907 buBinc,ss in tlie cortes was brought to a standstill 
and many sittings ended in uproar. The attacks on tite king 
were repeated at the trial of the poet Guerra ] unqueiro, who was 
indicted for Use-majesU. All j)arties believed that the ministry 
would fall, and tlic rokUivos prepared once more to divide the 
spoils of office, wlien, on tlie zncl of May 1007, Joao Franco 
reconstructed bis cabinet, secured th.e dissolution of the cortes 
and aiiuuunced tltat certain bills still under discussion would 
receive the force of law, His partisans in tile press hailed 
the advent of a second Poniljal, and their enthusiasm was 
shared Iiy niany enlightened Portuguese, who had previously 
lield aloof from politics but now raided to tlic support of an 
honest dictator. Backed hy these forces, as well iis by the king 
and the army, Friuieo effected some uselul reforms. But his 
opponents included not only the Republicans, the professional 
])oiilieian.s and tho.se officiaJs who feared inquiiy, but al.so the 
magistracy, the district and municipal councils, and the large 
borlv of citizens who still believed in jjarliamentary government. 
The existing <lebt owed In' iJ. Carlos to the nation was assessed 
at £154,000. This sum was ostensibly paid by the transference 
to the treasury of the royal yactit “Amelia " and certain palaces; 
but the cost and upkeep oi tlie “Amelia ” had been paid with 
public ninney, w hile Lhe palaces had long been maintained as .stale 
property. These tnuisaclions, tlioogh perliup.s nece.s.sary to 
•iiivc the credit (>f tlie sovereign at the least jio.ssible cost, 
ii.turiated the opposition. Newspiipers and politicians openly 
advocated rebellion; p'rancii had recourse to ooeruiini. Sedi- 
tiou.s journals W'ere suppressed; gaols aiul fortresses were f lowded 
with p;'i.soners; the upper house, whii'h was hoi.tilc to the 
dictator, was deprived of its judleial powers and recoastituted 


garrison and municipal guards, shelled the Necessidades Palace, 
and after severe street-fighting (Oct. 4th-6th) became masters 
of the capital. The king escaped to Ericeira, and thence, with 
the other members of the royal family, to Gibraltar. Soon 
afterward', they travelled undisturbed to England, wliere 
the king was received by the duke ol Oilcans. Through¬ 
out Portugal the proclamation of a republic was either 
welcomed or acce(>ted without further resistance. A provi¬ 
sional government was formed under the presidency of Dr 
Theophilo Braga (b. 1843), a native of the Azores, who had 
.since 1865 been i>roininent among Portuguese men of letters 
(sec Literature, below). The new government undertook to 
carr)' out part of the Republican programme before summon¬ 
ing a romstituenl assembly to remodel the constitution. Among 
its most important acts were the expulsion c.f the religious con 
gregations which hud returned after 1834, the nationalization 
of tlieir property, aiifl the alxilition. by decree, of the council 
of slate, the upper house and all hereditary titles or pri\'iiegcs. 
The Republican programme also included the separation of 
Church and Btate, and tlte concession of local autoonmy (on 
federal lines, if possible) to the provinces and cdi nies of Portugid. 
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historians, A. Uercnlano anti J. 1 ’. Clivelra Alartms. The most 
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Quaitro elmirntar rfat irkuTics polittcas r itiptmnatirof de Portugal, 
■ cd. first by the VrsetnnU de Sanlarem (iHit.-iXOi) itnd afterwanl.s, 
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I Ibogo Barbosa Macliado, PdOmtheca Ineutaaa [j vols., T.lsbt.n, 
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on .a loss demt.i r.itic liasis (its in 182b); the district luid tmini- 
cipal cuuneils were disstilvcd and replaced b\ administrative 
commi.ssiohs nimiimited by the Crown (Jan. a. 1908). 

The mniisltnal iJi'e.ss from time to time aniioimccd the dis- 
eovcrv of seii.s.tliiiiial plot.s iigaiii.st the king and the dictator. 

It is, however, uiieertain whether the ossassinalion 
tlonafKiitjr I'soig Carlos and the crown prince (see CaklosI.), 
Carlos. on the ist of February iqoS, was jiart of a widely 
Aetassloii organized i'oiis[Kracv: or vvhoDier it was the act of 
utMattoeL isolated band ol lariaties, uneonneeled with any 
polilical [iiirly. The re|)ulilieaii pre.ss applauded the murder: 
the proles.siona! ixiL'tieians benefiied by it. But the regicitle 
Bui(,a and his as.sociate.s probabli acted on their own initiative. 
The immediiite re.sults were the accession of Prince Miumcl or 
Manuel (Emanuel 11 .) to the throne and the resignation of 
Franco, who sailed tor Genoa. A coalition ministn . representing 
all the raonarehist (larties, was torined under the presidency ot 
■Admiral Ferreira do Amaral. The administrative commissions 
apjiointed by Franco were dissolved; the civil list was reduced; 
the ujiper house was reconstituted. A general election took 
place; in April the cortes met and the bidance of power between 
Progressives and Regenerators wns restored. On the 6th of 
May J908 D. Manoel swore to uphold the constitution and was 
acclaimed king by the cortes. His uncle D. Affoiiso (b. 1865) 
look a similar, oatli a.s crown prince on the 22nd of March 1910. 

The failure of the dictatorship and the inability of the 
monarchists to agree upoi, any common policy had disi redited 
Thaitavo- existing regime, and at the general election of 
lutloaol August 3910 the Kepiiblican candidates in Lisbon 
1910 . and Oporto were returned by large majorities. On 

the 3rd of October the murder of a distinguished Rcpublicmi 
physician. Dr Miguel Buniharda, precipitated the revolution 
which had been organized to take place in Lisbon ten days 
later. The Republican soldiers in Lisbon, aided by armed 
civilians and by the warships in the Tagus, attacked the loyal 


J'criodicjils coiiL'dULUiR valuable Ju.storical juatter dro llio 
hisionco portii^iwz (Li.sbc'ii, 190.^, Ax.), Iho holatnn til liu' Lisbon 
Geogi-apijical Sf>ck‘ty (1S73, Ac.), and 7 ‘ 0 (’tn^iiUa (()])Drlo, i8qS, Ac.). 

2. Oenniral Histories, - Histnrin de by J. P (^iiveira 

I iViartins (2 volh., 4th ed.. Lisbon, tool), is a bmes o) brilbant im- 
. jircs-sionist slmbi-'s. Thorn ih a iilustraied Histona de 

; J*oytugtd, by A. Jbiuus, M. ihuhciro Lliagas and oDini.s, in jfavti- 

; (Lisiion, 1^77 bee also H. Morse Ivlejiben:., PuvtugnI, 

1 eiL. with additional cliapter on the rei5.p1 ul I>. ('arlos, by Martin 

Hume (London. roo-S), V.. MucMurdo, History of Portugal (2 vols., 
* London, H. Schatiicr, C>esclitchte van Portugal (s vfil.s., 

‘ 2iid cd., Hamburg. 187 |). 

7,. Bpeoial Periods.— ntTCiilano's rlitssit Histaria dc }*ortugal 
(4 vols., Lisbon, rovers the 4>chod np to 1270. 11 . da 

; Gama BaiTo.s, Jhfdoria da admintsfrn{ 'v -puhluu em Porith'al nos 
sfculos XJf. d XV. (2 voLs., Lisbon, iti a scieiililic .study 

(U the highesl value. For the j)criod.s 1415-14130 ami l7.v>- 1777, 

' .sec the authorities quoted under llr.NiiY itif Kavjgatok and 
I i\)MnAi.. A rritiral bibhngraphv for the period 14^0-1580 is piveu 
I by K. G. Jayne, in Vasco da Cama, Ac. (I/indon, loiti). Fur 
; lainr hibtor\'. see L. A. Hcbcllu da Sih'a, Ihstoria dii I'oriugal vac 
I stculos XVII. c XVlii. (5 voK., Lisbon, J. M. Latino 

I Coidho, Historia de Portugal desdc os jivs do A'lY//. sirnlo au 
I M7./ vols., Lisbon. 1874 i8or): the authuritie.s cited under 
PEN!N)suL.Ak Wau; S J dii Liu Sonano. Hist na dp ^uitrrarfn 
Portugal vols., Lisbon, iSbb-iHpu); J. P. Oliveira Martins, 

Portugal corUtfnforanev {i vol.s., .4th ud., Lisbon, 1906); 

]. L. Froire dc Clarvalh:), Memortas . . . j^ura ... a usurpa^ho 
dr D. Migurl (.4 vols., Lisbon, 1841-1849); SirC. Napier, A71 .iccouu: 
of the War .... hrtwrert 1 ). Pedro and }>. MtguM (•2 vols., London. 
18.^5): W. BoUaert, The Wars of Succession of Portugal andSpain^ 
from /to to (2 vols., London, 1S70). (K. L. J.) 

Lixkraturk 

The JNirtugiiese laitguage ran lie mosl conveniently de.scrilied 
in relation to the other languugo.s oj the Pt ninsula (see Sxain . 
Laftguaf'r). Portuguese literature Ls distinpuislied by the 
wealth and variety of its lyric poetry, by its prinuicy in bucolic 
vcr.se and prose, b>' llic number of its epics and historical book.s, 
by the relative slightness ol the epistolary eicnient, and by the 
' almost coiTiplcle absence of the memoir. Riclt as its roinanceiro 
is, its volume is far less than the Spanish, but the candonvirvs 
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remain to prove that the early love songs of the whole Peninsula illustrated in the Canciondro da Ajuda, the oldest collection of 
were written in Portuguese, while the primitive prose redaction Peninsular verse. The apogee of palace -poetry dates from 
of Amadis, the prototype of all romances of chivalry, was 1275 to 1280, when young King Diniz displayed his exceptional 
almost certainly made in Portugal, and a native of the same talents in a circle formed by the best troubadours of his father 
country produced in the Diam of Montemdr (Montcmayor) Alphonse III. and the veterans of his grandfather AJphonso X., 
the masterpiece of the pastoral novel. The Lusiads may be ; whose song-book, Cantinas de S. Maria, contains the choicest 
called at once the most successful epic cast in the classical : religinu.s s'erse of the age. Diniz, who had been educated 
mould, and the most national of poems, and the groat hi.storical j by Amycric of Cahnrs, proved himself the mo.st fecund poet- 
monuments and book.s of travel of the i6th and 17th centuries I king of his day, though the pleiad of fidalgos forming his court, 
are worthy of a nation of explorers who carried the banner of and the jograe.s who Hocked there from all parts, were fewer 
the Quinas to the ends of the earth. On the other hand. Portugal in number, less productive, and lacked the originality, vigour 
gave birth to no considerable dramatist from the time of Gil and brilliance of the singers who s’crsified round Alphonso III. 
Vicente, in the i6th century, until that of Garrett in the iQth, The principal names of the Dionysian period (1284-1325) 
and it has failed to develop a national drama. which is illustrated in the rdoerwowe r/n Vaticana are the king 

Its gt'ographical position and history have rendered Portugal himself and his bastards 1 ). Alphonso Sanches and D. Pedro, 
very dependent for intellectual .stimulus and literary eulture count of Barccllos. Of the two la.st, the former sings of love well 
on foreign countries, and writers on Portuguese literature are and sincerely, w’hilc the latter is represented by love songs replete 
wont to divide their .subjects into periods corresponding to the with false sentiment and by some rather gro.ss songs of maldiser,n 
literary eurrents from abroad which have modified its evolution. I form which, il it ritrelv contains much poetical feeling or literary 
To summarize, the first literary activit)' of Portugid was derived ! value, throws considerable light on the society of the time, 
from Provenye, and Provengal taste ruled for more than a The verses of Diniz, essentially a love, poet, are conventional 
century; the poets of the 15th c,entur\' imitated the Castilians, in tone and form, but he can write pretty ballads and pastorals 
and the ihth .saw the triumph of Italian or elassieal influence, when he allows him.self to be natural. The Pnrtuguc.se trouba- 
Spain again imposed its literari- standards and models in I doors belonged to all social classes, and even included a few 
the 17th century, France in the i8th, while the Romantic I priests, and though love was their favourite topic, they used 
movement reached Portugal by way of F.ngland and France; and every kind of verse, and in satire they hold the palm. In other 
tho.se countries, and in less degree Germany, ha>'e done much respects they are inferior to their Proven9al ma.sters. Speaking 
to shape the literature of the lyth century. \’et as regards the generally, the cancionciros form monotonous reading owing to 
Peninsula, the literatures of Portugal and Castile act and react their poverty of ideas and conventionality of metrical forms 
on one another and if the hatter gave much, she also receivcfl and expression, but here and there men of talent who were, poets 
much, for ncarh- ever)- Portuguese author of renown from 1450 , by profe.ssion and better arc|uainted with Provenyal literature 
until the i8th century, except Antonio Ferreira, wrote in .Spanish, endeavoured to lend their work variety by the use of difficult 
and some, like Jorge de Montemdr and Manoel de Mello, pro- ' proccs.ses like the lexaprem and by introducing new forms like 
duced masterpieces in that language and are nuriibererl as 1 the pastorela and the descort. It is curious to note that no heroic 
Spanish classics. Again, in no country was the victory of the songs are met with in the cancionciros; they are all with one 
Italian KenaisMuice and the, classical re\'i\'al so complete, so exception purely l)Tical in form and tone. The death of King 
enduring. Diniz proved a severe blow to troubadour verse, and the reign 

But notwithstanding all its dependence oil classical and of his successor Alphoitso 1 \'. witnes.sed a profound decadence 
foreign authors, Portuguese literature has a distinct individuality of court poetry, while there is not a single poem by a Portuguese 
which appears in the romanceiro, in the s.oiigs named eantares author in the last half of the i^lh century, and only the names 
de amigo ot the cancioneiros, in the Chronicles of Fernao Lopes, ■ of a few' authors have survived, among them the tialicians 
in the Historia tragico-maritima, in the pkavs ot Gil Vicente, V.asro Pires de famoens, an .oneestor ot Luiz de Famoens, and the 
in the bucolic verse and prose of the earl)- ihlli century, in the j typical lover .Vlai ias. The romanceiro, compri,sing romatues of 
Lerrcn-of Marianna y\lcofurado and, above all, in The Lusiads, j adventures, war and chivalry, together with religious and sea 
Karly J'eriod. —Though no literary documents belonging to 1 .songs, forms a rich collection of ballad poetry which continued in 
the first century of Portuguese history have suiadved, there is ' process of elaboration throughout the whole of the middle ages, 
evidence that an indigenous popular poetry both ■ luit unfortunately the oldest speeimens have perished and scarcely 
.sacred and profane existed, and while Provenyal any of tho.se existing hear a date anterior to the 15th century, 
influences moulded the manifestations of poetical talent lor Kpic poetry in Portugal developed much later thou lyric, 
nearly two hundred years, they did not originate them. 'I'he i hut the signal victory of the united Christian hosts over the 
close relations that prevailed between the reigning houses of Moors at the battle of the Salado in 1340 gave occasion to an 
Portugal, Provence and Aragon, cemented b)- intermarriages, I epic by ,\lphonso Giraldes of which some fragments remain, 
introduced a knowledge ot the gay science, but it reached Portugal | The first frankly literary prose documents appear in the 14th 
by many other ways—by the erusaders who came to help in century, and consist of chronicles, lives of saints and geneidogical 
fighting the Moors, by the foreign prelates who occupied Penin- treatises. The more important arc the Chronica 

stilar sees, by the monastic and military orders who founded breve do archivo nacional. the Chionicas de S. Cruz 

establishments in Portugal, by the visits of individual singers de Coimbra, the Chronica da conquista do Algarve and the 
to court and baronial houses, but chiefly perhaps by the pilgrims Livros dos Unhagens, aristocratii- registers, portions of which, 
who streamed from every country along the Frankish way to like the .story of King Arthur, have eon.sidcrable literary intere.st. 
the far-famed shrine of Santiago de C'ompostela. Already by ' All the above may be found in the Portugaliae monumenia 
the end of the i2lh century the lyri<- poetry of the Iroubaclours I hisiorica, scriplores, while the J-ife of St Klizabeth of Portugal 
had found cultivators in Portugal, and a few compositions which j is ineluded in the Monarchia lusitana ; Romania has printed 
have come down to us hear a date slightly anterior to the ye-ar '• the following hagiographical texts belonging to the same century 

1200. One of the earliest singers was I). Gil Sanches, an ille- —the Vida de Kvfrosina, the I'ida de Maria Egypeia and the 

gitimate son of .Sancho I., and we possess a cantor de amigo in ! Vida de Sancio Amaru ; the Vida de Santo Eluy has appeared 
Golician-Portuguese, the first literary vehicle of the whole ' in the Insiilulo and the i'ida dos Santas Barlaao e Josafate ligs 
Peninsula, which appears to be the work of Sancho himself, j been issued by the Lisbon Academy of Sciences, 
and addre.ssed to his concubine, A. Riheirinha. The pre- i Romances of chivalry belonging to the various cycles must 
Alphonsine period to which these men belong runs from 1200 to have penetrated into Portugal at an early date, and the Nobili- 
1245 and produced little of moment, but in 1248 the accession ario of the Conde D. I’edro contains the genealogy of Arthur 
of King Alphonso III., who had lived thirteen years in France, and the adventures of Lear and Merlin. There exists a mid- 
inaugurated a time of active and rich production which is i4th-eentury Historia do Santo Graal, and an uiiprmted Josep 
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ab Aramadia, while, though the MS. is lost, we have abundant 
evidence of the existence of a primitive Portuguese prose 
redaction of Amadis de Gaula anterior to the present Spanish 
text. Furthermore, the Livro de Esopo published by Dr Leite 
de Vasconcellos also belongs to the period, and there are other 
works in MS. 

The ijth Century .—In the reign of jnhn I. the court 
became an important literary centre, the king himself composed 
a Livro de Monlaria, so far unedited, and his sons are 
rightly described by Camoens as “ inclyta ^erafdo, 
altos Infantes.” King Edward (Duarte) collected a precious library 
composed of the ancient classics, some translated by his order, 
as well as medieval poems and histories, and he wrote a moral 
treatise Leal comselheiro, and hints on horsemanship, or Livro 
da ettsinanfa de hem cavalgar toda sella. His brother D. Pedro 
also wrote a moral treatise Da virtuosa Bemjeitoria. and caused 
Vegetius’s De re militari and Cicero’s De officiis to be turned into 
Portuguese. This travelled prince brought back from Venice a 
M.S. of Marco Polo, the gift of the Senate, and is still remembered 
by the people through the stort' I.ivro das viagens do Infante 
D. Pedro 0 qual andou as setr partidas do mundo, reprinted almost 
yearly, of which he is the hero. All the monarchs of the 15th 
century were highly educated men and patrons of letters; indeed, 
even that ttgiical medieval knight Alphonso V. confesses, in his 
correspondence with Azurara, that the sword avails nothing 
without the pen. The age is noted for its chronicles, beginning 
with the anonymous life of the Portuguese Cid, the Holy Con¬ 
stable Nuno Alvares Pereira, told in charming infantile prose, 
the translated Chronica da fundicito do morsteyro dr Sam Vicente, 
and the Vida dr D. Trllo. Fermlo Lopes (q.v.), the father of 
Portuguese hist or)’ and author of chronicles of King Pedro, 
King Ferdinand and King John I„ has been called by .Southey 
the best chronicler of an)’ age or nation. Gomes Eannes de 
Azurara completed Lopes’s chronicle of King John by describing 
the capture of Ceuta, and wrote a chronicle of D. Pedro de 
Menezes, governor of the town down to I4;t7, and a ehronicle of 
I). Duarte de Meneze,s, captain of Aleacer, but his capital work 
is the chronicle of the conquest of Guinea (sec Azuraka). 

Though not a great ehronieler or an artist like Lopes, Ruy de 
Pina (g.e.) is free from the rhetorical defects of Azurara, and his 
chronicles of King Edward and King Alphomso V,are clwraeter- 
ized by unusual frankne.ss, and meritorious both as histort' and 
literature. All these three writers combined the posts of keeper 
of the archives and royid chronicler, and were, in fact, the king’s 
men, though Lopes at least seems rather the historian of a 
people than the oracle of a monarch. Garcia de Kesendc (q.v.) 
appropriated Pina’s chronicle of King John IL, and after adding 
a W(;al 1 h of anecdote and go,ssip and easting the glamour of poetry 
over a somewhat dry record, he reissued it under his own name. 
I’lie taste for romances of chivalry continued throughout the 
15th century, but of all that were produced the only one that has 
come down to us is the Estorea do Imperador I 'espasiano, an 
introduction to the Graal Cycle, based on the apocryphal gospel of 
Nicodemus. 

The Constable D. Pedro of Portugal, son of the prince of that 
name already referred to, has left some verses marked by 
^ elevation of thought and deep feeling, the Satyra de 

*"'*■ felice e infelice vida. and the death of his sister 

in.spired his Tragedia de la reiha Isabel; but he is best remem¬ 
bered by his Capias del eonlempto del mundo in the Canctaneiro 
Geral. Though he actually drafted the first in his native tongue, 
all the.se poerhs are in Castilian, and D. Pedro is one of the first 
repre,scntativc,s of those Spanish influences which set aside the 
Provencal manner and in its place adopted a taste for allegory 
and a reverence for classical antiquity, both imported from Italy. 
It was to the constable that the marquis de Santillana addre.ssed 
his historic letter dealing with the origins of Peninsular verse. 
The court poetry of the reigns of King Alphonso V. and King 
John IL, so far as it survives, is contained in the lyrical collection 
known as the Cancimieiro Geral, compiled by Garcia de Resende 
and printed in 1516. Nearly three hundred authors are there 
represented by pieces in Portuguese and Castilian, and they 


include D. Jo 5 o Manuel, D. Joio de Menezes, Joao Rodrigues de 
S 4 e Menezes, Diogo BrandSo, Duarte de Brito and Fernao da 
Silveira. The literary progenitors of the cancioneiro were the 
Spanish poets Juan de Mena, Jorge Manrique, Garci-Sanchez 
de Badajos and Rodriguez del Padron, and its main subjects 
are love, satire and epigram. The epic achievements of the 
Portuguese in that century, the discoveries and the wars in 
Africa, hardly find an echo, even in the verses of those who had 
taken port in them. Instead, an atmosphere of artificiality 
surrounds these productions, and the verses that reveal genuine 
poetical feeling are very few. They include a lament of Garcia 
de Resende on the death of ignez de Castro which probably 
inspired the inimitable stanzas dedicated to the same .subject 
in The Lusiads, the Fingimento de Anwres by Diogo Branddo, the 
Coplasol D. Pedro already referred to, and a number of minor 
pieces. However, some names upj)earcd in the Cancioneiro Geralc 
which were to be among the foremost in Portuguese literature, 
e.g. Bernardim Ribeiro, Christovam Falcao, Gil Vicente, and 
Sa de Miranda, who represent the transition between the Spanish 
school of the 15th and the Italian .school of the 16th century', 
the members of which are called Os Quinhcnlistas. Ribeiro and 
Falcilo, the introducers of the bucolic style, put new life into 
the old forms, and by their eclogues in rtdondilhas, breathing 
the deepest and most genuine feeling in verses of perfect harmonv, 
thevgave models which sulcscquent writers worked by but could 
never equal. 

The Drama.—The history of the modern drama begins with 
religious plays, followed at a later period by moralities, and 
thence, by an easy transition, by the farce. This transition from 
the presentment of traditional types to the modern play can be 
traced in the W'orki- of Gil Vicente, the father of the Portuguese 
theatre. His first efforts belonged to the religiou.s drama, and 
.some of the more notable had edification for their object, e.g. 
the Barca do Inferno, but even in this class he .soon introduces 
the comic element by way of relief, and m course of time he 
arrives at pure comedy and develops the .study of character. 
For a detailed description and criticism of iiis work, see Vicente. 

In the various towns where he stayed and produced his plays, 
writers for the stage sprang up, and these formed the Eschola 
Velha or school of Gil Vicente. To name the best victatt 
known, Evora, the, city of culture, produced Affonso 
Alvarez, author of religious pieces, Antonio Ribeiro, Beebotm 
nicknamed " the Chiado,” an unfrocked friar with 
a strong satirical vein who wrote farces in the Bazochian style, 
and his brother Jeronimo Ribeiro. In Saruarem appeared 
Antonio ITesLcs, a magistrate who drew from his judicial 
experience but evinced more knowledge of folk-lore than 
dramatic talent, while Camoens himself was so far influenced 
liv Gil Vicente, whose plays he had perhaps seen performed in 
Lisbon, that in spite of his Coimbra training he never exchanged 
the old forms for those of the classical comedy. His Arnphi- 
tryons is a free imitation of the Latin, yet thoroughly national in 
spirit and cast in the popidar redondilha; the dialogue is spirited, 
the situations comic, king Seleucus derives from Plutarch and 
has a pro.se prologue of real interest for the history of the stage, 
while Filodemo is a clever tragi-comedy in verse with prose 
dialogues interspersed. Another poet of the same school is 
Balthazar Dias, the blind poet, whose simple religiou.s autos 
arc still performed in the villages, and are continually reprinted, 
the best liked being the . 4 uto of St Alexis, and the Auto of St 
Catherine. He is purely medieval in subject and .spirit, his 
lyrics are perfect in form and expression, his diction thoroughly 
popular. One of the last dramatists of the i6th century 
belonging to the old school was SimSo Machado, who wrote the 
Comedy of Diu and the Enchantments of Alfea. two long plays 
almost entirely in Spanish, and full of digressions only made 
tolerable by the beauty of their lyrics. 

Except Camoens, all these men, though disciples of Gil \Tccnte. 
are decidedly inferior to him in dramatic invention, fecundity 
and power of expression, and they were generally of humble 
social position. Moreover, the favour of the court was with¬ 
drawn on the death of Gil Vicente, and this meant much, for 
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there existed no educated middle class to support a national 
theatre. At the same- time the old dramatistR had to face the 
opposition of the classical school, which appealed to the cultured, 
and the hostility of the Inquisition, which early deckired war 
on the popular plays on arcoiint ol their p-os.sness, and after- 
wards through the index prohibited altogether even the religious 
as it had condemned the Italian comedies. The way was 
thu.s clear for the lesnit.s, who, with their Latin tragi-cnmcdic.s or 
dramatized allegories written to commemorate .saints or for 
.scholastic festivals, sncccedi'd for a time in supplanting both 
the popular pieces of the old ttchool and the plays modelled on 
the masterpieces t.f Greece imd Rome. The old dramatists 
came to write for the lower classes only, and though the school 
lingered on, its productions were performed solely hy travelling 
com[)anies at country fairs. Though we know that much lias 
peri,shed, the four Indexes of the ifttli century give .some idea of 
the rich repertory of the popular theatre, and of the efforts 
necessary to cle.strov it; moreover, the Spaiii.«h Index of i.s.SQ, 
hv forbidding mito^ of G'l Vicci'tc and other Portuguese authors, 
is interesting evidenee of the extent to which they were appre- 
eiated in the neighhouring country. 

The Renaissance .■—The movement commonly called the 
Renaissance reached Portugal both indirectly through Spain 
and direetlv from Italy, with which lust country it maintained 
close literary reliitions throughout the 15th century. King 
Aljilion.so V. had been the pupil of Matthew of I’l.sa and .suro- 
inoned Jusin.s Haldninus to his court to write the nationiil 
fiistory in Latin, while later King John 11 . corresponded with 
Politian, and early in his reign the first printiiig-pre.ss got to 
work. In the next century many famou.s humanists took up 
their abode in Portugal. Nicholas (^eynartr: taught the Infant 
Vlenrv, afterwards cardinal and king, and lectured on the classics 
at Biagaand Evora, Vasaensdirected a.school of Latin atliraga, 
and Gt'orge Ifuclianan accompanied other foreign profes.sors 
to Coimbrn when King John III, reformed the univerhlty. Many 
distinguished Portuguese, teachers returned from abroad to 
assist th(‘ king at the same time, among them Ayres Barbosa 
from Salamanca, Andr^ de Gouveia of the Parisian college of St 
Barbe, whom Montaigne duhbed “ the greatest principal of 
Erance,” Achilles Esta^o and Ttiogo dc Tei^'e. 

At home Portugal produeeil Andre de Kesenflc (</.?).), author 
of the Hisloria da antip^uidade da culade df Evora and De 
aniiquilatihus I.usilaniae, and p'rareiico de Llolliindn. painter, 
architect, and author of, inlet alia, the Quaira dwiogus da 
pintura aniipa. Moreo^'cr, w'omen took a share in the inlel- 
leetual movement <if the time, iind the sisters Luisa and Angela 
SigSa, Joanna Vaz and Paula Vicente, daughter of Gil Vicente, 
eonstiluted an informal female academy under the pre.sidenry 
of the Infanta D. Maria, daughter of King Manoel. Liii.sa Sigea 
was both an orientalist and a Latin poetess, white Publia 
Hnrtensia dc tiastro,after acourseof hunianitiBs,philo 3 ophy and 
theology, defended theses at Evora in her eighteenth year. 

The Italian school was founded hy .‘•’il de Miranda (q.v.), a 
man iif nohle character wtio, on his return in 1526 from a six 
Ttt Italian y^'^s’ stay in Italy, where he had forgathered with 
ScboolorOa the leading writers of the day, initiated a reform tif 
Oulabaa- Porlugtuse literature which amounted to a revolu- 
iiaim. introduced and practised the forms of the 

sonnet, canzon, ode, epistle in oiiava rima and in tercets, and the 
epigram, and raised the whole tone of poetry. At the same time 
he gave fresh life to the national redondilha metre (tnedida velka) 
hy his Cartas or Saliras which with his Eclogues, some in Portu¬ 
guese, others in Gestilian, are his most successful compositions. 
His chief disciple, Antonio E'erreiraJ^.c.), a convineod classicist, 
went further, and dropping the use of Gastiiian, wrote sonnets 
much superior in form and style, though they lack the rustic 
atmosphere of those of his nia.ster, while his odes and epistles 
are too obviously reminiscent of Horace. D. Manoel de Portugal, 
Pero de Andrade Cuminha, Dingo Bcrtmrdes. Frei Agostinhoda 
Cruz and Andr^ Faiedo de Resende continued the erudite 
school, which, after < onsiderable opposition, definitely triumphed 
in the person of Luiz de Camoens. The Lima of Bemardes 


contains some beai tiful eclogues as well as cartas in the bucolic 
style, while the odes, sonnets, and eclogues of Frei Agostinlio 
are full of mystic charm. Clamoens (q,v.) is, as Schlegel remarked, 
an entire literature in himself, and some critics rate him even 
higher as a lyric thiin as an epic poet. He unites and fuses the 
best element;; of the Italian and the popular muse, using the 
forms of the one to e.xpross the .spirit and traditions of the other, 
and when he employs the tnedida velha, it becomes in his hands 
a vehicle for thought, whereas before il had usually served 
merely to txpre.ss emotions. 

His Lusiads, ca,st in the Virgilian mould, celebrates the 
combination of faith and pairiotism which led to the discoverie.s 
and conquests of the Portuguese, and though the 
voyage of Vasco da Gama occasioned its composition 
and formed the skeletott round which it grew, its true subject 
IS the ptiU) iliuiire iusitano. Immediately on its appeanune 
The Lusiads took rank as the national poem par excellence, and 
its suece.ss mo\’ed many writers to follow in the same jjath; of 
these the most su<'eessful was Jeronymo Corte Real (q.v.). 
All lhc.se poems, like the Elegiada of Luis Pereira Brandao 
on the disaster of A 1 Kasr, the Fmneiro cerco de Diu ol the 
chrntKclrr Lranciseo de Andrade,, and even the Affonso Ajricano 
of Quevedii, for all its futile idlegory, contain striking episodes 
and vigorous and well-coloured descriptive passages, but they 
cannot compare with The I.usiads in artistic value. 

The return of Sa de Miranda from Italy operated to trau;./orm 
the drama as well as lyric poetry. He Iniind the stage otsaipicd 
mainly b\- religious plays in which there appeared 
no Irarc of the Greek or Roman theatre, ajrcl, cto»»/c*/ 
admiring what he had seen in Italy, he and his Comeayaad 
lollowers prote.sled against the name auto, restored teaxcOy. 
that of ciimedy, and substituted prose for verse. They generally 
chose the plays of Terence us models, yet their life is conventional 
and their types are not I’ortugucse but Rornan-ltalian. The 
revived ela.sKical eomtvly rvus thus so bound down by respect 
for authority as to har'C little chance of development, while 
its language consisted of a latinized prose from which the. 
emotions were almost absent. Thougli it secured the favour 
of the hunianisls and the nobility, and bani.shcd the old popular 
plays from both court and university soon after Gil Vicente's 
death, its victory was shortlived. Jorge herreira dc Va.scon- 
cellos, w'ho produced in the Eujrosina the first jirose play, 
really belongs to the .Spanish school, yet, though he wrote 
under the influence of the Celcstina, wliich had a great vogue in 
Portugal, and of Ronian models, hi.s types, liuiguage and general 
chameteristics are deeply national. However, even if they laid 
stage ((ualities, the very length of this and his other plays, 
the Ulisipa and the Aulegraphia, would prevent their perfonn- 
ance, hut in fuel they are novels in dialogue containing a trea¬ 
sury of popular lore and wi.se and witty sayings with a moral 
object. So decisive was the succes.s of Jorge E'erreira’s new 
invention, notwith.standing its anonymity, that it decided Sa 
de Miranda to attempt the pro.so comedy. He modelled hitiLself 
on the Roman theatre as reffccted by the plays of Ariosto, and he 
avowedly wrote the Estrangeiros to combat the school ol Gil 
Vicente, while in it, us in Os I'ilhuipamios, the action takes 
place in Italy. Antonio I'crreira, the chief dramatist of the 
classical school, knew both Greek and Latin as well as Miranda, 
but far surpas.sed him in .style. He attempted both comedy 
and tragedy, and his success in the latter branch is clue to the 
fact that he was not content to seek inspiration from Seneca, 
as were most of the tragedians of the rfith century, hut went 
straight to the fountain heads, Sophocles and Euripides, His 
Hrislo is but a youthful essay, but his second piece, 0 Cioso, is 
almost a comedy of character, though both arc Italian even in 
tile names of the personages. Ferreira’s real claim to distinc¬ 
tion, however, rests on Ignez de Castro (see Fxkrkira). 

The principal form taken by prose writing in the i6th century 
was historical, and a pleiad of distinguished writers arose to 
narrate the discoveries and conquests in Asia, Africa and the 
wean. Many of them saw the achievements they relate and 
were inspired by patriotism to record them, so that their writings 
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lack that serene atmosphere of critical appreciation ■which is galleon “ St John ” on the Natal coast, an event which inspired 

looked for if history is to take its place as a science. In the four Corte-Real’s epic poem as well as some poignant stanzas in 

/«»»• decades of his Asia, JoiSo dc Barros, the Livy The Lusiads, and the tales form a model of simple spontaneous 

Cettiary of his country, tells in simple vigorous langu^ popular writing. 

Pmft the “deeds achieved by the Portuguese in the dis- 'flic romance took many forms, and in two of them at least 

Hiatory. covcry and conque.st of the seas and lands of the works appeared which exercised very considerable influence 

Orient.’’ His first decade undoubtedly influenced Camoens, and abroad. The Menina e. mofa of Bemardim R ibeiro, 
together the two men fixed the Portuguese written tongue, the a tender pa.storul story inspired by saudade for liis *”*“■**' 
one by his prose, the other by his verse. The decades, which lady-love, probably moved Montemor or Montemayor 
were continued by Diogo do (,’outo, a more critical writer and (q.v.) to write his Diana, and may some fifty years later have 
a clear and correct stylist, must he considered the noblest | suggested the Lusitania transjnrmada to FernJo Alvares do 
historical monument of the (•ontu''y (.see Basros). Couto ] Oriente, who, however, like Ritieiro, owes some debt to Sau- 
i.s also responsible for some acute observations on the rause,s of | nazaro's Arcadia. To name the Falmeirim d'lnglaterra of 
Portuguese decadence in tiie East, entitled SaJdaio jraciico. 1 Moraes {q.v.) is to mention a famous book from which, we are 
The word enc7clopaedist fits Damiao dc Goes, a diplomatist, ! told, Burke quoted in the House of Commons, while Cervante.s 
traveller, humanist and bosom friend of Erasmus. One of the : had long previously dedared that il, uugbl. to be guarded a.s 
most critical spirits of the ^e, his chrotiiclc of King Manoel, carefully as the works nt Homer. Like most .surce.ssful rn- 
the Fortunate Monarch, which he introduced by one of ITince i mances of diivnlrv, it had a numerous progeny, but its setjuels, 
John, afterwards King John II., is worthy of the subject and j D. Vuardus by Diogo i'ernandes, and D. Clarisrl de Drrtanha 
the reign in which Portugal attained the apegee of its grcatne.s.s. . by Goniyalvcs laibatn, are (|uite inferior. The hi.storian Barros 
Goes (q.v.) wrote a number of other historical and descriptive tried liis youthful pen in a romanre of chivalry, the Chronica 
works in Portuguese and Latin, some of which were printed | rfo/wpc/w/oc C/nriwiiua/o, while in .another branch, and a popular 
during liis residence in the Low Countries and contributed to one in Portugal, the Arthurian cycle, the dramatist h'erreira 
his deserved fame. After twenty years of investigation at de Va.sconrellos wrote Sap’amor or Memorial das ftroesas da 
Goa, P'ernao Lopes de Castanheda issued his Hisioria do de- srf^unda Tavola Rednnda. A book of quite a different order is 
scohrimcirin e ccmqnista da India pdas Pur/ag«cce.t (1 .isbon, 1552- | the Cautos de prrmerto r rxeniplo by Fernandes Trancoso, con- 
1554 and 1561), a book that ranks besides those of Barros and ! taining a senes of twentv-ninc tales derived from tradition 
Couto. Antonio Galvao, who. after governing the Mohicra.s ! or imitated from Boccaerin and others, which enjoyed deserved 
with rare success and integrity, had been offered the native | favour for more than a rentury. 

throne of 'I'ematc, went home in 1540, and died a pauper in a I Samuel G.scjue, a Lisbon |ew, deserc'es a place to himself 
hospital, his famous treatise only appearing posthumously, for his Consolafam dr. trihidafdes dc Israel, where he exposes 
The Trafado dos diversos . . . caminha.i par ondc a pimenta e thepenscrutions endured bv hi.s countrymen in everv age down to 
especiaria vcyn da India . . . c assim de todos os drsenhriraentos ' his time; the book takes the dialogue form, and its diction is 
. . . que sdo feitos em a era de 7 q 6 o has been unn'crsally rceog- elegant and pure. The important part taken by Portuguese 
nized as of unique historieal value. Like the preceding writers, prelates and theologians at the Council of Trent .stimulated 
Caspar Correia or Cf)rrea lived long years in India and embodied religious ■writing, most of il in Latin, hut I'Vci Bartholomcu dos 
his intimate knfiwledge of its manners and customs in the Martvres, archbishop ol Braga, wrote a Cath."cismo da doutrina 
picturesque prose of tiie I.endas da India, which embraces the \ Chrtsla, Froi Luiz de Granada a Compendia d.- Dontrino Chrisln 
events of the years 1407 to 1550. Among other historical and .S'emrJer, all in Portuguese, .■^ nd other notable pulpit orators 
works dealing with the East arc the Commentacios de Affonso , inrliide Diogo tie Paiva de Andrade, Padre Luiz Alvares, Dom 
d'Albuquerque, an aeeount of the life of the great captain and , Anhmio Pinheiro and Krci Miguel dos Santos, who preached at 
admiiiLstratur, bv his natural son, and the Tralado das comas I the obsequies of l-iing Sebastian. 

da China e de Vrmut, liy Frei Caspar da '"ruz. I Among the moralists of the lime tliree at least deserve the 

Coming back to strictly Portuguese hi.story, we have the ■ title of masters of prose style, Heitor Pinto for his Imagens da 
uncritical Chronica de D. Jo'io III. tiy Francisco de Andrade, 1 vida Christa, Bishop Arraez for his Dialogns, and F'rei Thorni de 
and tlie Chronica de D.,Sehasti, 7 o by Frei Bernardo da Cruz, [ Jesus for his noblr devotional treati.se Trahalhos de Jesus, while 
who was with the king at AI Kasr al Kehir, while Miguel Leitio ■ the maxims ot Joanna da Gama, entitled Ditos da Freira, 
dr Andrade, who was taken pri.soner in that battle, related his though lacking depth, form a curiou.s p,syehologiral document, 
experiences and preserved niany popular traditions and cnsloins The ranks of .scientists include the eosmographer Pedro Nunes 
in iiis MisreUanen. Bishop Osorio (q.v,), a scholar of European . (Nonius), a famous mathematician, and the botanist Garcia da 
reputation, wrote chiefly in Latin, and his capital work, a j Orta, w'hose rfo.c .(tw/Jrr < droga.c was the first book to 

chronicle of King Manoel, is in tliat tongue. ' be prini.etl in the Ea.st (i.fti.s), whi'e the form of Aristotelis,ii 

The books of travel of thus century are unusually important scholastic philosophy known as Philosophia contmbricensis 
hceau.sf their authors were often (he first Europeans to visit had a suece.s.sion ot learned exponents. A.s, however, their 
or at least to stud}’ the. countries they refer to. They include, vehicle was luitin, a mere mention mtist sufiire, and for the 
to quote the more noteworthy, the Desenbriinento de h'rolida, .same reason only the 1 itle of a notable book bv Francisco Sanches 
the liitterarin of Antonio Tenreiro, the Verdadeira iiilarniaeda ; can be given, the De nobili et prima universali scientia quod 
das terras do Preste Jndo by Franeiseo Alvares, and the Ethiopia nihil scitur. 

oriental by Frei Jo.'io dos .Santos, txith dealing with Abyssinia, In Fermio de Oliveira twbli.shcd the first Portuguese 
the liinerario da terra santa by Frei Pantalerio de Aveiro, and grammar, and tlirre s-ears later the historian B.arros brought out 
that much translated < Jassir, the Hisioria da vida do padre | his Cartinha para aprender a ler, and in 1540 his Graminatiea. 
Framcisce Xavier b}" Padre Jodo de Lucena, E'emao Cardim | Magalliflei. Gandnvo printed some rules on orthography in 1574. 
in his Narrativa efistolar retxirds a journey through Brazil, and Nunes dc Ledo also produced a treatise on orthography in 1576 
Pedro Teixeira relates his experiences in Persia. But the work .md a work on the origins of the language in 1(105, “"fl Jeronymo 
that holds the palm in its class is the Peregrinacao which Fernao Cardoso gave his rouutry'nien 11 Latin .and Portuguese dictionary. 
Mendes Pinto (q.v.), the famous adventurer, composed in his The jph CVn/wry.—The gigantic efforts put forth in every 
old age for his i-hildrcn’s reading. While Mendes Pinto and his depiirtmenl of activity during the r6th century led to the 
book are typically Porlugiiese of that age, the Hisioria Tragico- inevitable rejiction. Energy was worn out, patriotic 
Marilima, sometimes designated the pro.se epic of saudade, is ardour declined into blind nationalist vanity, and 
equally chanicCeristit of the race of seamen which produced it. rhetorie ronquered style. From a literary as from Lyric 
This collection of twdve stories of notable wrecks which befell a political point of vierw the 17th century found 
Portuguese ships between 1552 and 1604 containj that of the Portugal in a lamentable state of decadetice which dated from 
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field of poetry. Garrett read the masterpieces of contemporary 
foreign literature during his exiles in England and France, and, 
Tbt imbued with the national spirit, he produced in 1825 

Hommntic the poem Carnots, wherein he broke with the estab- 
Maramtttti lislied rufes of composition in verse and destroyed 
the authority of the Arcadian rhymers. His poetry 
like that of his fellow emigre, the austere Herculano, is cnjinently 
sincere and natural, but wliile his short lyrics are personal in 
subject and bis longer poems historical, the verse of Herculano 
is generally subjective and the motives religious or patriotic. 
The movement not only lost much of its virility and genuineness, 
but became ultra-Romantic with A. F. de Castilho (q.v.), whose 
most conspicuous followers were Joao de Ixtmos and the poets 
of the collection entitled 0 Trovador; Soares de Passos, a 
singer for the sad; the melodious Thomas Ribeiro, who drew 
his inspiration from Zorilla and v oiced the opposition to a 
political union with Spain in the patriotic poem D. Jayme. 
Mendes Leal, a king in the heroic style. Gomes de Amorim 
and Bulhao Pato, belong more or less to the same school, 
tin the other hand, Josi Simocs Dias broke with the Romantic 
tradition in which he had been educated, and successfully 
sought inspiration from popular sources, as his Peninsulares 
proves. 

In 1865 there arose a serious and lengthy strife in the Por¬ 
tuguese Parnassus, which came to lie known as the Coimbra 
Tie question, from its origin in the university city. 

coimbrm Its immediate cause w'as the preface which Castilho 
QaetUon. contributed to the. poem Mofidadc of Pinheiro 
Chagas, and it proclaimed the alliiuicc of poetry with philosophy. 
The younger men of letters regarded Castilho as the self-clei'ted 
pontiff of a mutual-praise school, who, ignorant of the literary 
movement abroad, claimed to direct them in the old paths, and 
would not tolerate criticism. The revolt against his primacy 
took the form of a fierce war of pamphlets, and led ultimately 
to the dethronement of the blind bard. The leaders in the 
movement were Anthero de Quental {q.v.) and Dr Thcophilo 
Braga, the first a student of German philosophy and poetry, 
the second a disciple of Comte and author of tin epic of humanity, 
Visdo dos tempos, who.s<^ immcn.se work in the spheres of poetiy, 
criticism and literary history, marred by contradictions, but 
abounding in life, ermnot be judged at present. In the issue 
literature gained considerably, and especially poetry, which 
entered on a period of active and rich production, still un- 
cheeJeed, in the persons of Joao de Deus (q.v.) and the Coim- 
brons and their disciples. 'ITie Campo de flares contains some 
of the most splendid short poems ever written in Portuguese, 
and an Italian critic has ventured to call Joao de Deus, to whom 
God and women were twin sources of inspiration, the greatest 
love poet of the igtb century. Simplicity, spontaneity and 
harmony distingui.shed his earlier verses, wliich are also his 
best, atid their author belongs to no school but stands alone. 
A preponderance of reflection and foreign influences distinguish 
the poets now to be mentioned. Anthero de Quental, the chief 
of the Coimbrans, enshrined his rnetaplivsiral nco-Buddhistic 
ideas uversharlowed by extreme p(;ssimism, imd marked the 
stages of his mental evolution, in a sequence of finely-wrougkt 
sonnets. These place him in the saiTed circle near to Heine 
and Leopardi, and, though strongly individualistic, it is curious 
to note m them the influence of Gicnniinism on the mind of a 
southerner and <1 desi endant of the Catholic navigators of the 
16th century. Odes moderttas, written in youth, show “ Santo 
Anthero,” as his friends called him, in revolutionary, free- 
thinking and combative mood, and are ordinary enough, but 
the prose of his essays, e.g. Considerations on the Philosophy 
of Portuguese Literary History, has that peculiar refinement, 
clearness and conciseness which stamped the later work of 
this .sensitive thinker. A subtle irony pervades the Rimas of 
Joao Penha, who links the Coimbrans with Guerra Junqueiro and 
the younger poets. Partly philosophical, partly 
naturalistic, Junqueiro began with the ironical com¬ 
position, A Morte de D. Jo'to; in Patria he evoked 
in a series of dramatic scenes and lashed with satire the kings of 
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the Braganza dynasty, and in Os Simples he interprets in 
sonorous stanzas the life of country-folk by the light of his 
powerful imagination and pantheistic tendencies. The Clari- 
dades de Sul of Gomes l.eal, a militant anti-Christian, at times 
recall Baudelaire, and flashes of genius run through Anii- 
Chrisie, which is alive with the instinct of revolt. The S 6 
of the invalidish Antonio Nobre is intensely Portuguese in 
subjects, atmosphere and rhythmic sweetness, and had a deep 
influence. Cesario Verde sought to interpret universal nature 
and human sorrow, and the Parnassian Gongalves Crespo may 
be termed a deeper, richer Coppde. His Miniaturas and Noc- 
turnos have been re-edited by his widow, D. Maria Amalia Vaz de 
Carvalho, a highly gifted critic and essayist whose personality 
and cercle call to mind the 18th-century poetess, the Marqueza 
de Alorna. The French symbolists found an enthusiastic 
adept in Eugenio de Castro. Antonio Feijo and Jos^ de .Sousa 
Monteir have written ver.se remarkable by its form, while 
perhaps the most considered of the later poets are Antonio 
Corrla de Oliveira and Lopes Vieira. Many other genuine 
bards might be mentioned, because the Portuguese race can 
boast of an unceasing flow of lyric poetry. 

Garrett took in hand the reform of the stage, moved by a 
desire to exile the translations on wdiich the playhouses had long 
subsisted. He chose his subjects from the national orema 
history, and began with ihe Auto de Gil Vicente, in 
which he resuscitated tlie founder of the theatre, and followed 
this up with other prose plays, among which the Aljageme 
! de Santnrem takes tlie palm; finally he crowned his labours 
j by Frei Luiz de Sousa, a tragedy of fatality and pathos and one 
I of the really notable pieces of the century. The historical bent 
I thus given to the drama was continued by the versatile Mendes 
I.cal, by Gomes da Amorim and by Pinheiro Chagas, who all 
however siu cumbed more or le.ss to the atmosphere and machi¬ 
nery ol ulira-Romanticism, while the. plays of Antonio Ennes 
deal with questions of the day in a spirit of combative liberali.sm. 
In the social drama, Ernesto Biester, and in comedy Fernando 
Caldcira, also no mean h ric poet, are two of the principal names, 
and the latter’s pieces, A Mantilha da Renda and A Madrugada, 
have a delicacy and vit ality which justifies their succe.ss. The 
ca.medies of Gei vasio Lc.bato are marked by an easy dialogue 
and a sparkling wit, and some of the most popular of them were 
written in collaboration with D. Joao de Camara, the leading 
dramatist of the day, one of whose pieces, Os Velhos, has been 
translated and staged abroad. To Henriqnc Lope.s de Men- 
donqa, scholar, critic and poet, we owe some strong historical 
plays as well as the piece Ze Palonso, written with Lobato, 
which made a big hit. The playwrights also include Julio 
Dantas, and Dr Marcellino Mesquita, author of Leotwr TcUes 
and other historical dramas, as well as of a powerful piece. 
Dor supremo. 

Herculano led the way in the historical romance by his Lendas 
e narraiivas and 0 Monasticon, two somewhat laboured pro¬ 
ductions, whose progenitor was Walter Scott; they 
still find readers for their impeccable style. Their 
most popular succe.ssors have been A Mofidade de D, Joao V. 
and A ultima corrida de louros reaes em Salvatena by Rcbello 
da Silva, and Vm Anno na Corte by the statesman, Andrade 
Corvo, the first and the last superior books. The novel shares 
with poetry the predominant place in the modern literature of 
Portugal, and Camillo Gastello Branco {q.v.). Gomes Coelbo and 
Ega de Queiroz are names which would stand very high in any 
country. The first, a wonderful impressionist though not per¬ 
haps a great novelist, describes to perfection the domestic and 
social life of Portugal in the early part of the 19th century. 
His remarkable works include Amor de Perdifdo, Amor de Sed- 
vafdo, Retralo de Ricardina, and the series entitled Novellas do 
Mtnho; moreover, some of his essays in history and literary 
criticism, such as Bohemia do Espirilo, rank only next to his 
romances. Gomes Coelho, better known as Julio Diniz, records 
his experiences of English society in Oporto in A Familia 
ingleza, and lor his romantic idealism he has been dubbed 
British; Portuguese critics have accused him of imitating Dickens. 
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His stories, particularly As Pupillas do Snr. Reiior, depict 
country life and scenery with loving sympathy, and hold the 
reader by the charm of the cMracters, but Dink is a rather 
subjective monotonous writer who lacks the power to analyse, 
and he is no psychologist. E^a de Queiroz \q.v.) founded the 
Naturalist school in Portugal by a powerful book written in 
1871, but only published in 1875, under the title The Crime of 
Father Amaro; and two of his great romances, Cousin Basil 
and Os Maias, were written during his occupancy of consular 
posts in England. The Relic conveys the impressions of a 
journey in Palestine and in parts suggests his indebtedness to 
Flaubert, but its mysticism is entirely new and individual; 
while the ver.satility of his talent further appears in The Cor¬ 
respondence of Fradique Mendes, where acute observation is 
combined with brilliant satire or rich humour. The later por¬ 
tion of The City and the Mmtntains, for the truth and l)eauty of 
its descriptive passages, is highly praised, and many pages are 
already quoted as classic examples of Portuguese prose. Among 
other novelists are Oliveira Marreca, Pinheiro Ohagas, Amaldo 
Gama, Luis de Magalhiles and Teixeiru dc Queiroz, the last of 
whom is almost as distinctly national a writer as Castello Branco 
himself. 

Years of persevering toil in archives and editions of old 
chronicles prepared Hcrculano for his magnum opus, the Historia 
de Portugal. The Historia da Origem e Estahetr- 
Hlatory. cimento da Inquisifito cm Portugal followed and 
confirmed the po.sitinn of its autlior as the leading modern 
tiistorian of the Peninsula, and he further initiated and edited 
the important series Portugaliae Monumenta historica. The 
Visconde de .Santarem, and Judice Biker in geography and 
diplomatics, produced standard works; Liiz .Soriano com¬ 
piled painst.aking histories of the reign of King Joseph and 
of the Peninsular War; Silvestre Ribeiro printed a Ie.irned 
account of the scientific, literary and artistic establishments of 
Portugal, and Lieut.-Golonel Christovam A)’res was the author 
of a history of the Portuguese army. Kebello da Silva and the 
voluminous and brilliant publiciiits, Kalino C'oelho and Pin¬ 
heiro rhag.xs, wrote at second hand and rank higher a,s stylists 
than as historians. Gama Barros and Costa Lobu followed 
closely in the footsteps of Herculano, the first by a Historia 
da Administrncito puhlica rm Portugal nos Sfculos .\ ll. a XE., 
p(jsitively packed with learning, the second by a Historia da 
Sociedadc cm Portugal no SeculoXV. Though he had no time 
for original research, Oliveira Martins {q.n.) possessed psveho- 
logical imagination, a rare rapacity for general ideas and the 
gilt of picturesque narration; and in his philosophic Historia 
de Portugal, his sensational Portugal conlemporaneo, Os Filhos 
de 1 ). fodo and Vida de Nun' Alvarez, he painted an admiral)le 
series of portraits and, following his master Michelet, tnade the 
past live again. Furthermore, the interesting volumes of his 
liihUothcca das Scicncias Suciacs show extensive knowledge, 
freshness of views and critical independence, and they have 
greatly contributed to the education of his countrymen. 

Kamalho Ortig.no, the art critic, will be remembered prin¬ 
cipally for the Far pas, a series of satirical and humorous sketches 
of I’urtuguese society which he wrote in collabora- 
' ' *”■ tion with Queiroz. Julio Ce.sar Machado and Fialho 
de Almeida made their mark by many humorous publications, 
and, in the domain of pure literary criticism, mention must be 
made of Antonio Pedro Lopes de Mendon^a, Rebello da Silva, 
Dr Joaquim de Vasconcellos, Mme Michaelis de Vascon- 
cellos, Silva Pinto, the favourite di.sciple of Castello Branco, 
and of Luciano Cordeiro, founder of the Lisbon Geographical 
Society, whose able monograph, Soror Marianna, vindicated 
the authenticity of the Letters of a Portuguese Nun and showed 
Marianna Alcoforado to be their authoress. Excellent critkal 
work was also done by Moniz Barreto, whose early death was a 
serious loss to letters. 

In .scientific literature hardly a single department lacks a name 
of repute even outside Portugal. The press has accompanied 
the general progress, and ever since Herculano founded and 
wrote in the Panorama, the leading writers have almost without 


exception made both name and livelihood by writing for the 
papers, but as pure journalists none has excelled Antonio 
Rodriguez Sampaio, Antonio Augusto Teixeira dc Vasconcellos 
and Emygdio Navarro. 

'The leading Portuguese orators of the lyth century, with the 
exception of Malhao, were not churchmen, as in the past, but 
politicians. The early days of parliamentary rule 
produced Manoel Fernandes ThomAs and Manoel 
Borges Carneiro, but the most brilliant period was that of the 
first twenty-five years of constitutional government after 1834, 
and the historic names are those of Garrett, Manoel da Silva 
Passes, and the great tribune and apo.stle of liberty, JosA 
Estevao Coelho de Magalh.nes. The ill-fated Vieira dc Castro 
excited the greatest admiration by his impas.sioned speeches 
in the Chamber of Deputies during the 'sixties; the nearest 
modem counterpart to these distinguished men is the orator 
Antonio Candido Ribeiro da Costa. 

BiDUOGRAi'iiY. —Thu coiner-stones are the Bihliutheca Lusitaun 
I of Barbosa Mncliailu and tlie Diccionariu btbliogruphun pvrtuguce, 
liy lunocencio da Silva, with Brito Aranha's supplement; while the 
Ihbliotheca Hispana Nova of Niculao Antonio (1783-1788) may also 
he referred to. Subsidiary to tliese an: the Manual bibhographico 
portuguee of 1 ir Pinto dc Mattos, the .admirable Catalogo racunado 
de ios Autores portugueses que eseribieron cn Castellano, compiieil 
by Garcia Peres (l8go), and such publicatioms as Figamere’s 
Catalogo dos Mauuscriptos portugw-zes no Museu Jlrtlannico {1853). 
The only full general hisiorj' of the literature comes from the prolific 
pen of l)r Theophilo Braga (second and revi.sed edition in 32 vols.). 
The volumes positively bulge with information and contain much 
iuiule criticism, but their value is dinunisheil by frequent and need¬ 
less digrc.s.sii>ns and by the fantastic theorizings ot their author, a 
militant Posilivisl, Of one-volume books on tlie same subject. 
Dr Braga's Cursu da Hi.^toria da I.iiteralura porlugueza and his 
Theona da Hjsturta da I ilteratura porlugueza (3rd ed., 18H1) may be 
recomracudid, though the plainer Historia da LUteraiura purtu- 
gueza, by Dr Mendes dos Kemedios (3rd ed., itjo8), has the coiuidci- 
able advantage tor foreign students of including u large number 
of selected passuges from the authors named. See also the Chreslo- 
mathia arihuica of J. J. Nunes (iQoy). Among foreign studies 
tile palm must be given to the " Gest hichte der porliigiesisehen 
Littciatur ” by the eminent scholar, Mme Michaelis de Vasconcellos, 
in the Crundriss der rom. Pliitologie of Grober (1893-1894). Among 
general critical studies arc Costa c Silva's Ensaw biographico-critico 
and the masterly work of Menender y i’el.ayo, Hisloria de las ideas 
esiaticas en Espaiia. 

Conung to special jieriods, the student may consult, for the 
cancionciros, Mine Michaelis de Vasconcellos, op. cit., and her 
great edition of the Canvioneiro da Ajuda (1904). also H. K, Lang, 
fjas Liederburh des Kbmgs iJctiis vmi Portugal (1894), Lojies de 
Mcndon^a treats of the literature of the itith and 17th centuries 
in articles in the A nnacs das sclent ias e tetras ; and the Mcmorias dc 
liUeraiura porlugueza printed by the Lisbon Academy ot Sciences 
(1792-1.S14) contain essays on the drama and the Arcadia, but ihe 
loth century has naturally recciveil most attention. For that 
] ericid, MS' Lopes de Meudonca, Mcmoiras da litteraturu contem- 
poranea (1853); Romero Ortiz, La Literalura porlugueza en el sigh 
XIX. (iShoj, containing much imdigcstcd inlormution; and Maximo 
Formont, Le Mvuvemcnl piutique conlcmporam en /’urtugfl/, an able 
sketch; but the soundest review is due to Moniz Barreto, whose 
“ Litteratura porlugueza contcinporanea " came out in tlie Revista 
dr. Portugal for July 1889. Students of the modern novel in Portugal 
siioiild refer to the essays of J. Pereira de Sampaio ("Bruno”), 
A Gerofoo Nova (188I)). 

Portugal still lacks a collection equivalent to Kivadeiieyra's 
Biblioteca dc autores espatwlcs. contenting itself with the Par- 
nasso lusitano (1. vol'c, 182(1) and a Corpus tlluslrmni poetarum 
Itisitanorum qiii laltne scripserunt (1743-1748), .and though much 
has been accomplished to make the classics move available, even yet 
no correct, not to say critical, texts of many notable writers exist, 
'riie Cancioneiro de Ajuda by Mine Vasconcellos, is the perfection 
ot editing, and there are diplomatic editions of other cancionciros, 
e.g. II Canzoniere portoghese della Bibliotheca Vaticana, by F. 
Monaci (1875), of which Dr Braga hurriedly jirejiared a critical edi¬ 
tion; It Canzoniere portoghese Colmci-Brancuii by E. Molteni (1880), 
and the Cancioneiro Gcral (1840), The Romanceiro portuguez ot 
V. E. Hardiiiig is ineonqilete. (F.. J’R.) 

PORTUGUESE EAST AFRICA, or Mozamdipue. This Por¬ 
tuguese possession, bounded E. by the Indian Ocean, N. by 
German East Africa, W. by the Nyasaland Protectorate, Rho¬ 
desia and the 'Transvaal, ,S. by 'Tongaland (Natal), has an area 
of 293,500 sq. m. It is divided in two by the river Zambezi. 
'The northern portion, between the ocean ami Lake Nyasa and 
the Shird River, is a compact block of territory, squarish in 
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slittpe, being about 400 m. long by 360 m. broad. South of the 
Zambezi the province consists of a strip of land along the 
coast varying from 50 to 200 m. in depth. Along the Zambezi 
itself Portuguese territory extends west as far as the Loangwa 
confluence, some 600 m. by river. 

physical Features. —Tho coast-lino extends from 26“ 52' S. to 10® 
40' S., ami from south to north makes a double curve with a general 
trend outward, i,e. to the east. It has a length of 1430 m. Some 
40 m. north of the Natal {Tongolaud) frontier is the deep indentation 
of Delagoa Bay iq.v.). The land then turns outward to Capt? Cor- 
rientes, a little north of whicli is Inhanibane Bay. Bending westward 
again and passing several small islands, of whicli the chief is Bazaruto, 
Sofala Bay is reached. Northward the Zambezi with a wide delta 
pours Its waters into the ocean. From this point onward the coast 

15 studded with small isiaiuls. mainly of coral formation. On one 
of these islands is Mozambique, and immediately north of that port 

16 Conducia Ray. Somewhat farther north are two large bays — 
Feriiao Veloso and Memba. There? is a great diflorcncc in the char¬ 
acter of the coast north an<l south of Mozambique*. To the north 
the coast is much iiidente<l, abounds in rocky headlands and rugged 
clids while, as already .staled, there i.s an almost continuous fringe 
of islands. South of Mozambique tlic cc'asl-linc is low, sandy 
and lined with mangrove .swamps. Harbours arc few and poor. 
The difference in character of these two regions arises from the fact 
that in the norlliorn half the ocean current which flows south between 
Mavlagascar and the mainland is close to the coast, and scours out 
all the soUer nialerial, while at the .same time thi* coral animalcules 
are building in deep waters. But south of Mozambique the ocean 
current forsakes Ine coast, allowing llie accumulation of sand 
and alluvial matter. North of Fernao Velosc> and Memba the largest 
bays arc T’eniba (where there is commodious anchorage for heavy 
draught ve.ssels), Moiitepuesi and Tunglii, the last-named having 
for its northern arm Cape Delgado, tiie limit of Portuguese territory. 

Orographically the backlxme of the province i.s the moimtain 
chain which forms the ea.stern escarpment of the continental plateau. 
It docs not present a uniformly abrupt descent to the plains, but in 
placc.s—as in the lower Zambezi district slopes gradually to the 
coast. The Lebombo Mountains, behind Pciagoa Bay, nowhere 
exceed 2070 ft in height; the Mainca plateau, farther north, 
is higher. Ml Doc risi's to 7875 ft. an<l Mt Panga to 7O10 ft. 
The Cioroiigoza inas.sii witli Mt Miranga (6550 ft.), JCnhatcte 
((»o5o ft.), and Cogogo {5000 if.) lies north-east ot tlicManica plateau, 
and is, like it, of granitic formation. Cioroiigoza, ri.siiig isolated 
with precipitous outer .slopes, has been likened in it.s aspect to a 
frowning citadel. The chief mountain range, however, lies north 
of the Zambezi, and east of Laki* Cliihva, namely, the Namuli 
Mountains, in which Namuli Peak rises to 88ou ft., and Mohsani, 
Mruh and Mresi altaiu altitudes ol O500 to 8000 ft. These moun¬ 
tains are covered with magnificent forests. Farther north the river 
basins are divided l)y w'ell-marked range.s with heights of jooo ft. 
and over. Near the .south-east .shori of Nyasa there is a high ningc 
(5000 to bnoo ft.) with an abrupt descent to the lake—.some 3000 It. 
in six miles. The country between Nyasa and Ibo is remarkable 
tor the number of fantastically shaped granite peaks which rise 
from the plateau. The plateau lands west of the escarpment are 
of moderate elevation—perhaps averaging 2000 to 2500 ft. It 
is, however, only along the Zambezi and north of that river that 
Portugue.se territory readies to the continental plateau. 

Besides the Zambezi {q.v.) the mo.st considerable rii’er in Porlii- 
gucse East Africa is the Limpopo {q.v.) which enters the Indian 
Ocean about 100 m. north of Delagoa B;iy. The Komati {q.v.), 
Sabi, Bu.si and Pungwe .south ol the Zambezi; the Lukugu, Lurio, 
Monlqiuesi (Mtei)we.si) and M.salu, with the Kovuma {q.v.) and its 
aflliient the Lujenda, to the north of it, are tin? other rivcra of the 
province with considerable drainage areas. I'ho Sabi ri5ics in 
Maslionaland at an altitude of over 3000 ft., and after flowing south 
for over 200 m. turns cast and pieiccs the mountains some 170 m. 
from the coast, being joined near the Anglo-Portugiiosc frontier 
by the Lundi. Cataracts entirely prevent navigation above this 
point. Below the Lundi confluence the bed of the Sabi becomes 
considerably broader, varying from half a mile to two miles. In tlie 
rainy season tJie Sabi is a large stream and even in the " dries *' it 
can be navigated from its mouth by shallow draught steamers for 
over T50 m. Its general direction through Portuguese territory 
is east by north. At its mouth it form.s a delta {»o m. in extent. 
The Busi (220 m.) and Pungwe (180 ni.) are streams north of and 
similar in character to the Sahi. They both ri.se In the Manica 
plateau and enter the ocean in Pungwe Bay, their mouths but a 
mile or two apart. The lower reaches of both .streams are navigable, 
the Busi for 25 m., tlie Pungwe lor about loo ni. At the mouth of 
the Pungwe is the port of Reira. Of the north-Zambezi .streams 
the Lukugu, rising in the hills .south-east of Lake Chilwa, flows south 
and enters the ocean not far north of <juilimane. The Imrio, rising 
in tlie Namuli Mountains, Hows north-east, having a course of 
some 2i.K> m. The Montepue.si and the Msalu drain the country 
between the 1 .urio and Kovuma basins. Their banks are in general 
W'cll defined and the wet season rise secuus fairly constant. 
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Geology.—^The central plateau consists of gneisses, granites and 
schists of the usual East African type which in part or m whole are 
to bo referred to the Arcliaean system. The next oldest rocks belong 
to the Karroo period. Their principal occurrence is in the Zambezi 
basin, where at Tctc they contain workable seams of coal, and have 
yielded plant remains indicating a Lower Karroo or Upper Carboni¬ 
ferous age. Sandstones and shales, possibly of Upper Karroo age, 
form a narrow belt at the edge ol the fool-plateau, l^per Crctaceou.s 
rocks crop out from beneath the superficial deposits along the coiut 
belt between Delagoa Bay and Mozambique. The Cenomanian 
period is represented in Conducia by the beds with Putosta and 
Acanthoceras, and in Sofala and Busi by the beds with Alectryonia 
ungulata and Exogyra columha. The highest Cretaceous .strata 
occur in Conducia, where they contain the huge ammonite Pachv- 
discus conduciensis. The Eocene formation is well represeuled in 
Ga/aland by the nummulitic limestones which have been found to 
extend for a considerable distance inland. Basalts occur at several 
localities in the Zambezi basin. On the flanks of Mount Milanje 
there are two volcanic cones which would appear to be ol compara¬ 
tively recent rlate; but the most interesting igneous rocks arc the 
rhyolitic lavas of the l,ebombo range. 

Climate. —The climate is unhealthy on the coast and along the 
hank-s of the Zambezi, where malaria is endemic. With rnodcjrate 
care, however, Euroiieans are able to enjoy tolerably good health. 
On the uplands and the plateaus the climate is temperate and 
healthy. At Tctc, on the lower Zambezi, the annual mean tempera¬ 
ture IS 77*9® F., the liotlest mouth being November, 83-3'', and 
the coklesl July, 72*5®. At yuilimaiie, on the coast, tlie mean 
temperature is 85*1°, maximum 10G7®, and minimum 49’t®. The 
cool season is from April to August. The rainy .season lasts from 
Deccmlwr to March, and the dry season from May to the end ol 
St7)tcmber, NovemI>er is a month of ligliL rains. During the mon¬ 
soons the districts bordering the Mozambique Cliannel enjoy a 
fairly even mean temperature of maximum mean 887*^, unrl 

minimum mean 65*3®. 

fauna. —The fauna is rich, game in immense variety being 
plentiful in most <Iihtricts. The carnivora include the lion, botli 
ot the y<‘llow and black-maned v'arielieb, leopard, spotted hyena. 
iHckal, .servul, civel cal, genet, hunting dog (iA'caon pictus) in the 
Mozambi<|uc district, mongoose and spotted ottiT, the last-named 
rare Of ungulata the elephant is plentiful, though large tuskers are 
not often shot. The black rhinoceros i.s also common, and south ol 
the Zambezi are a few specimens of white rhinoceros {/?. simu.). 
The riviTs and marshc.s are the home of numerous hippopotami, 
which have, however, deserted the lower Zambezi. Tlie wart hog 
and the .smaller red hog are common. A species of zebra is plentiful, 
and herds of buflalo {Bos caf]er) are numerous in tlie plains and in 
open wood.s. Of antelopes the finest are the eland and sable antelope. 
Tlie kudu is rare. Walerbuck, harl(‘beeste {liubaUs lichtcnsteim), 
brindled gnu and tsesebe (south of the Zambezi, rqilaced north ol 
lhal nver by the Iccliwe and puku), reedbuck, bu.shbuck, impala, 
duiker, klipsjiringer and oribi are all common. The giralte is not 
found within the province. Of ed<‘iitata the scaly ant-eater and 
porcupine are numerous. Amoni' rodentia hares and rabbits ar<‘ 
abundant. There are several kinds of monkeys and lemuruids, 
but the anthrojioids arc ab.sent. Crocodiles, lizards, chameleons, 
land and river tortoi.ses are all very numerous, as are pythons 
(some 18 ft. long), cobras, puff-adders and vipers. Centipcde.s aiid 
scoqiions and insects are innumerable. Among insects mo.squitoes, 
locu.sts, the tsetse-fly, the hippo fly, cockroaches, phylloxera, ter 
mites, soldier ants and flying ants arc common plagues. As has been 
indicated, the Zaiiil>czi form.s a dividing lino not crosswl bv 
certain animals, so that the fauna north of that river presents some 
marked contra.sts with that to the .south. 

Bird-life is abundant. Among the larger birds flamingoes are 
csiMicially common 111 the Mozambique district. Cranes, herons, 
storks, pelicans and ibises are nuineroii.s, including the beautiful 
crested crane and thi? saddle billed stork [Myctena senegalensis), 
the last-named comparatively rare. The eagle, vulture, kite, 
buzzanl and crow are well represented, though the crested eagle i.s 
not found. Of game bird.** the guinea fowl, partridge, bustard, 
quail, wild goose, teal, widgeon, mallard and otlier kinds of duck 
are all common. Other birds numerously represented are parrots 
(chiefly a smallish green bird—the grey parrot is not found), ravens, 
hombills, buntings, finches, dove.s, a variety of cuckoo, .small wag¬ 
tails, a starling with a beautiful bumi.nhed bronze-green plumage, 
spur-winged plovers, stilt birds, ruffs and kingfishers. 

F/pzfl.—Thc flora is varied and abundant, though the cu.stom of 
the nativ^ to burn the grass during the dry season gives to large 
areas for nearly half the year a blackened, desolate apjiearance. 
.Six varieties of palm.s are found—the coco-nut, raphia, wild date, 
burassus (or fan palm), liyphacne and Phoenix spinosa. The cocu- 
iiu t is common in the coa.st regions and often attains 100 ft.; the date 
j)alm, found mostly in marshy ground and by the banks of small 
rivers, is seldom more than 20 ft. in height. Of the many timber 
trees a kind of cedar is found in the lower forests; ironwood and 
ebony are common, and other tree.s resemble .satin and rosewood. 
The Khaya senegalensis, a very large tree found in ravines and by 
river banks, affords durable and easily-worked timber; there are 
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several varieties of vitex and of ficus, notably the sycamore, which 
bears on edible fruit. Kxcellenl hardwood is obtained from a 
species of grewia. Other characteristic trees are the mangrove 
(along the sea-shore), sandal-wood, gum copal, baobab and 
bombax, and, in the lower plain, dracaenas (dragon trce.s), 
candalabra euphorbia, and many species of creepers and flowering 
shrubs. The thorny smilax and many other prickly creepers and 
.shrubs arc abundant. Acacias are numerous, including the gum- 
yielding variety, while landolphia rubber vines grow freely in the 
forests. Among plants of economic value tlie coftco, cotton, 
indigo and tobacco plants are found, as well as the castor oil and other 
oleaginous plants. Banamas, mangoes and pineapples grow in 
great profusion. Among flowers crinurn lilies, lotus, gentians, 
gladioli, lobelias, violets (scentless), red and yellow immortelles 
(confined to the higlicr elevations), and yellow and blue amomums 
are common. Of grasses tlie bamboo is common. PhragmiUf 
communis, spear grass, with its waving, snowy plumes, grows la to 
14 ft and is abundant along the river banks and along the edges of 
the marshes. (For the flora of the Nyasa region see British Central 
Africa.) 

Inhabitants .—Portuguese East Africa is sparsely inhabited, 
the estimated population (tpoy) being 3,120,000; 90 % 
of the inhabitants belong to various Bantu tribes, from whose 
ranks most of the natives employed in the Transvaal gold 
mines are recruited. The most important in the northern half 
of the province are the Yaos (q.v.) and the Ma Kua (Makwa). 
The Makwa, notwithstanding the presence of Arabs, Banyans 
(Hindus) and Battias in all the coast districts, have preserved 
in a remarkable degree their purity of race, although their 
language has undergone ronsiderablc change (see Bantu 
J.ANGUAGES). Most of the I'ountry' between the Kovuma and 
the Zambezi is populated by branches of this race, pvemed 
by numerous petty chiefs. The Makwa are divided into four 
families or groups ■ the Low Makwa, the Lomwc or Upper 
Makwa, the Maua and the Medo. Yao possess the country 
between the Msalu River and Nyasa. The dominant rare be¬ 
tween the Zambezi and the Mazoe are the Tavala, other tribes 
in the same region being the Maravi, .Senga, Muzimba and 
Muzuzuro. They are mainly of Zulu origin. Between the Zambezi 
and the Pungwe are the Baruc, Batoka, &c. In the district 
south of the I’ungwe River, known as Gazaland, the ruling tribes 
are of Zulu origin, all other tribes of different stock being known 
as Tongas. For the most part these Tongas resemble the 
Basutos. 'They are of peaceful disposition. They occupy 
themselves with stock-raising and agriculture. The white 
inhabitants numbered about 9000 in 1909. They arc chiefly 
Portuguese and British, and nearly a half live in Lourengo 
Marques. There are many Portuguese half-castes. 

Chief Towns .—The ohief towns are Ixmrenfo Marque.s, 
Mozamhique, Quilimane, Inhambane, Beira, Chinde and Sofala, 
all separately noticed. The other European settlements are 
riiingune (see Sofala), Angoxa and Ibo on the coast, and Sena, 
I'cte and Zumbo on the Zambezi. Angoxa lies midway between 
Quilimane and Mozambique, dates from the 17th century, and 
is a small and little frequented port. Ibo, founded hy the Portu¬ 
guese at the beginning of the 17th century, is built on an 
island, likewi.se called Ibo, in i2'’2o' S.,4o°38' E., off the northern 
arm of Montepuesi Bay, and 180 m. north of Mozambique. Ibo 
Island is one of a group known as the Querimha archipcl^o. 
The liarhour is sheltered but shallow. The town attained 
considerable dimensions in the 17th century and was made the 
headquarters of the Cape Delgado district in the 18th century. 
The most prominent buildings are two forts, one disused. The 
other, called San Joao, is star-shaped and was built, according to 
an inscription over the gateway, in 1791. The Zambezi towns 
(Sena, Tete and Zumbo) mark the limits of penetration made 
by the Portuguese inland. Comparatively important places 
in the 17th and early part of the i8th centuries, with the 
decline of Portuguese power they fell into a ruinous condition. 
The opening up of Rhodesia and British Central Africa in the 
last quarter of the 19th century gave them renewed life. Sena, 
some 150 m. by river from Chinde, is built at the foot of a 
hill on the southern side of the Zambezi, from which it is 
now distant 2 m., though in the middle of the i6th century 
the river flowed by it. Sena posses.ses an 18th-century fort, a 


EAST AFRICA 165 

modem government house, «ind a church dedicated to St 
Marcal. 

Tete, founded about the same time as Sena, is also on the 
south bank of the Zambezi. It is about 140 m. by the river 
above Sena. Since 1894 there has been a regular service of 
steamers between Tete and Chinde. Of the ancient town little 
remains save the strongly-built fort and the church. The new 
town datc.s from about i860, when there was a revival of the 
trade in gold dust and ivory. This trade, however, became practi¬ 
cally extinct by 1903; the gold dust IrafTic through exJiaustion 
of supplies, and the ivory trade through diversion to other 
routes. A transit trade to British possessions north and south 
of Teto has been developed, and in 1906 some gold mines in the 
neighbourhood began crushing ore. Zumbo is picturesquely 
situated just below the Loangwe ronfluenc'e and commands large 
stretches of navigable water on the Loangwe and middle Zambezi. 
The i7th-centur)^ town was deserted in consequence of the 
hostility of the natives. In 1859 David Livingstone found 
on its site nothing but the ruins of a few houses. Since then 
anew settlement has been made, and Zumbo has a<quired .some 
transit trade with Rhodesia. 

On the line of railway from Beira to Rhodesia the most 
important town is Mass) Kessi (PorlugucNe Ma^equece) in the 
centre of the Manira goldfields. Jt lies 2500 ft. above the sea, 
ic>4 m. north-west of Beira by rail, and is clo.se to the British 
frontier. Along the railway from Louren^o Marques to the 
Transvaal frontier are stations marking the position of small 
settlements. The last Portuguese station is named Ressano 
Garcia; the first Transvaiil station Komati Poort. 

C'owmu»ifaiio«5.—The Zambezi is navigable by hglit draught 
stcamerji lliroughout its course in Portuguese territory willi one 
break at tlie Kebrassa Rapids—41x1 in. from its mouth. By means 
of the Shir^* affluent of the Zambezi there is direct steamer and rail¬ 
way connexion with British Central Africa. The navigability of the 
other river.s of the province has beiui indicated. From Louren^o 
Marques railways run to Swaziland and the 'I'ransvaal, and Jrom 
Beira there is a railway'to Khodebia. These lines, built to foster 
tradt^ with countries beyond Portuguese territory, link the ports 
named to the British railway systems in South and Central .Mnca. 
The route for a railway to connect Beira with Sena was surveyed 
in ioot>-i907, a route from Quilimane to the Zambezi being also 
surveyed. A light railway {50 m. long) goes inland from Matamba, 
on Inliambaue Day, serving northern Gazaland. Native caravan 
routes travcr.se every jiarl of the country, but these are mere tracks, 
and in general eiimmunication is difficult and slow. 

Louren^o Marque.s, Beira, Mozambique and other jxirts are in 
telegraphic communication with Europe via South Africa and 
Zanzibar, and a cable connects Mo/aiiibique with Madagascar. 
Inland telegraph lines connect the ports witli the adjacent British 
pos.sessions. British, German and Portuguc.se steam.ship lines 
maintain regular communication between Loureiu^o Marques an<I 
other jxjrts ami Euroi>e and India. In 1908 some 1700 vessels of 
3,400,000 tons visited the ports of the province. 

Aertculture and Other Industries .—The country from the Rovuma 
to me Zambezi is ol great fertility, the richest portion being that 
between Angoxa and Quilimane. In the basin of the Zambezi the 
soil IS fertilT/ed by the inundations of the river. The low coast 
laud of the CiazH country is almost equally fniitiul. A great part 
of the country is suitable for the growth of the sugar-cane, nee, 
ground-nuts, coffee and tobacco. The two la.sl-named plants, as 
also cotton, vanilla, lea and cloves, are not a success ni the Qnili- 
mane region, when* coco-nuts and ground-nuts are the chief crops. 
Rubber vines are largely grown in tlie Mozambique district and the 
Mozambique Company has large jilantations of coffee and .sugar. 
There are numerous sugar factories and rice plantations in the Zam¬ 
bezi dLstnet. The natives devote their attention to the raising of 
oleaginous crops and of maize, cas.sava, beans, ikc. Wheat and other 
cereals are grown in the valley of tlic Zambezi. Ijirge herds of 
cattle are raised. The .system prevails in many districts of dividing 
the laud into promos (large agricultural estates) in which the natives 
cultivate various crops for the benefit of the European leaseholder, 
who is also tax-collector for his district and can claim the tax cither 
in labour or produce. 

Fish are plentiful along the coast, and pearls are obtained oil the 
Bazaruto Isles. Turtles are caught in tne Querimba archipelago. 
Spirits, sugar, fibres and jiottery arc practically tlie only commodi¬ 
ties manufactured. The hunting of game for ivory and skins affords 
employment to large numbers of ptxjple. 

Mineral Rtsources .—There are immense deposits of coal in the 
neighbourhood of Tete and near Belagoa Bay, and adjoining the 
cornfields ironstone of the best quality is plentiful. Malachite and 
copper are found in the interior, north-west ol Mozambique. I'hc 
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whole of the region north of Delagoa Bay to the Zambezi and inland 
to and beyond the Portngucso Ironticr is auriieroua, and ancient gold 
workings abound. Many writers have sought to identify this region 
with the land of Ophir. In Manica several gold minus are worked. 
In X9t»6-i9o7 a rich formation similar to tiic American “placer" 
deposits was discovered in the Matiica goldfields. Gold raxmjs arc 
also worked at Missale and Chifumbaze, to the north of Tctc. The 
Missalc mines are just south of the frontier of British Central Africa. 
Petroleum is found near inhambanc, as is also a curious elastic* 
like substance named uliangcllitc, resembling bitumen, chiedy de¬ 
rived from masses of a gelatinous alga {sec Kew liulletin. No. 5, 
19C7). 

Comm^cc .— The chief exports are rubber, .sugar, coal (from the 
Transvaal), bce.iwax, coco-nuts, copra and mangrove bark, ivory 
(including hippopotamus teeth and rlunacuros horns), skins and 
hides, ground-nuts, and oilseeds, monkey-nuts, mealies, cattle (to 
Mad^ftascar), cotton, tobacco, gold and other minerals. The prin¬ 
cipal imports for consumption m tli« province are cotton goods, 
hardware and foodstuffs. The " Kadir " trade is largely in choaj) 
wmes of a lughlv dcleteriou.s cliaracter, blankets, hats and shoes, 
brass wire and Venetian beads. Immcuae quantities of cheap wine 
arc bought by the natives. Tlierc i.s at Lourenyo Marques and at 
Beira a large transit trade to and from the Transvaal and Khodesia 
respectively. The average annual value of the external trade of 
the province for tiic five years I9r)i-i905 was about £5,5oo,oofi. 
In 1909 the total trade of tlic province—including re-exports and 
goods in transit - exceeded /TO,fvio,ooo. Fully 50 % of this trade 
was in transit to or from the Transvaal. (See further l.,otiKRN9o 
Marques; Bbika, &c.) The trade of the province is chiefly with 
Great Britain, India, Germany an<l Portugal. The retail traile both 
at the seaports and jn the setfcienients inland is largely iii the hands 
of British Indiaas Banyans, Battias and Parsecs. 

On the coast there arc several native ports of call, between which 
and Madagascar a large surreptitious trade in slaves was carried on 
until 1877. With this island, and also witli Zanzibar, there is a 
large general coasting trade. 

^dfmnts^ration, f^t'venue, .— Formerly called Mozambique, 

the province since iHoi bears the official title of .State of East Africa. 
It is under a governor-general, appointed for lliree years, and few 
administrative purposes is divided into several districts. There is 
a govtTnmcnt council, instituted in 1907, comjioscd partly of officials 
and partly of elected rej)rcsentatives of the commercial, induslfial 
and agricultural communities. There is also a provincial coun¬ 
cil " witli the attributions of an a<lministrative and account 
tribunal." In each district is a subsidiary council The 
governor-general resides at l.ouren^-o Marcpie.s and has under his 
immediate direction the Delagoa Bay district. Gazaland {(j.v.) 
and the district of Inhambanc are also governed directly by Portu¬ 
guese officials. The greater part of the country between the Sabi 
River and the Zambezi, including the Manica and Sofala regions, 
is a<lministcred, under a charter granting .sovereign rights for 50 years 
from i8qi, by the Companhia de Mozambique, whicii has its he.a'J- 
fpiarters at Beira. Tlie (Juilimane, Chinfle and Zambezi regions 
are admimstcrod by rqiresentativcs of the governor-general, with 
headquarters at Mozambique, The Zambezi Company has large 
trading concessions over thi.s district. North of the Quilimanc 
district the coast region and adjacent islands go under the name of 
Angoxa. The territory between the T.urio an<i Roviimu rivers ami 
l.akc Nyasa is governed by the Companhia do Nyasa under a royal 
charter. Revenue is obtained largely from customs ami a hut 
tax on natives, 'ffic annual revenue of the province is about 

,000,000. A military forci*. about 4oo(' strong, is niaintaim'd, 
including T2<.»^ to 1400 luiropcans. Education is chiefly in the 
han Is of Homan C.athoHc missionaries. 

Htsiory. —It is uncertain at wliat period the east coast of 
Africa south of Somaliland wa.s first visited by the maritime 
rare.s of the cast. There is, however, no reason to doubt that 
by the loth century a.d. the Arab.s Imd occupied the seaboard 
a.s far south as Sofala, and that they carried on an active traSe 
between East Africa and Arabia, the Persian Gulf and India. 
The ^\rabs built fine towns and exercised control over the coast 
people.s, but do not appear to liave pushed their conquests 
far inland. They had extensive commercial dealing.s, chiefly 
in gold, ivory and slaves, with the Bantu potentates who ruled 
over the middle 2^mbczi valley and the country now known 
as Mashonoland. Until the close of the 15th century the Arab 
supremacy was unchallenged. But in 1498 Vasco da Gama 
entered the mouth of a river which he called Kio dos Bons 
Sinaes (River of Good Tokens), as there he first found htmscU 
in contact with the civilization of the East. This stream was 
the Quilimane River, taken by the Portuguese a little later to 
be the main mouth of the Zambezi. From this river da Gama 
continued his voyage, putting in at Mozambique and Mombasa 
on his way to India. Hostilities between the Arabs and Portu- 
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guese broke out almost immediately; da Gama, indeed, in his 
first voyage had some trouble with the sultan of Mozambique. 
In 1502 da Gama paid a visit to Sofala to make inquiries 
concerning the trade in gold carried on at that place, and the 
reports as to its wealth which reached Portugal led to the 
despatch in 1505 of a fleet of six ships under Pedro da Nhaya 
with instructions to establish Portuguese influence at Sofala. Da 
Nhaya was allowed to build a fort close to the Arab town. The 
fort, built in tliree months, was shortly afterwards attatied by 
a band of Bantus, who acted on the instigation of the Arabs. 
'ITie attackers were driven off and the Arabs forced to acknow¬ 
ledge Portuguese rule. In 1509 a captain of Sofala and a factor, 
or chief trader, were sent out, and from this time the trade of 
the port fell to the Portuguese. Sofala, however, was not a 
suitable harbour for the refitting and provisioning of ships on 
the way to India, and to obtain such a port Mozambique wa.". 
seized and fortified in 1507, By 1510 the Portuguese were 
masters of all the former Arab sultanates on the East African coast. 
The northern half of this region, from Kilwa to Mukdishu, has 
pas.sed out of their posses.sion; here it i.s only necessary to out¬ 
line the history of the country still under the Portugue.se Crown. 

For forty years Sofala was their only station south of the 
Zambezi. Thence they traded with the nionomotapa or chief 
of the “ Mocaranga ” (i.e. Itie Makalanga or Karanga) in who.se 
territory were the mines whence ttie gold exported from Sofala 
was obtained. At that time this chief was a powerful potentate 
exercising authority over a wide area (sec Mo.nomotap.a). The 
efforts made by the Portuguese from Sofala to reacti him were 
unsuccessful. It was probably the desire to penetrate to tlie 
“land of gold " by an easier mote that led, in 1544, to the 
establislimenl of a station on the River of Good Tokens, a station 
from which grew the town of Quilimane. About llie same 
time the Portuguese penetrated inland along the Zambezi, 
known then as the River of Sena, and founded the trading 
ports of Sena and Tete, or, perhaps, annexed already existing 
Arab towns of those mmies. It was at tliis period also that 
laiurcnfo Marques and a companion, sent out by the captain 
of Mozambique, entered Delagoa Bay and opened up trade 
with the natives. 'I'ltis was tlie most souttierly point occupied 
by the Portuguese. I'or three centuries however fhe fine tiar- 
bour wa.s little used, and its ultimate development was due 
to the discovery of another “ land of gold the Witwaters- 
rand—beyond Portuguese territory. In the 16th century the 
Portuguese turned their energies towards the Zamficzi vulicy. 
In 1569 their East African dominions, hitherto dependent on 
the viceroyalty of India, were made a separate government 
with headquarters at Mozamtiique. 

Francisco Barreto, a former viceroy of India, appointed 
governor of the newly formed province, was instructed by King 
Sebastian to conquer tlie country of the gold mines. The route 
via the Zambezi, and not that by Sofala, was chosen by Bar 
reto—in oppo.sition to the desires of his totincil, but in accord 
with the advice of a Dominican friar named De Mnnclaros. 
This advice proved fatal owing to the deadly climate of the 
Zambezi valley. Barreto'.s expedition, including over tooo 
Europeans, started in November 15119, and from Sena marched 
south, an arrangement having been come to with the monomo- 
tapa by which the Portuguese were granted a right of way to 
the gold mines on condition of their attacking a rebel t’assal of 
that chieftain. Barreto attacked and defeated this rebel, but 
received no help from the monomotapa, and his force was so 
greatly weakened by deaths and disease that he was obliged to 
return to Sena, whence he went to Mozambique to put down 
disorder among the Portuguese there. He returned to Sena 
in 1570, only to die a few days alter his arrival. His successor. 
Vasco Fernandes Homem, got together another expedition aijd 
made lus way inland from Sofala to a region where he .saw the 
ground being worked for gold. The comparative poorness of 
the mine filled him, it is stated, with disappointment, and he 
returned to Sofala. Thus these, the most important efforts 
made by the Portuguese to obtain possession of the interior, 
ended in failure. 
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Towards the end of the i6th century the Portuguese posts 
on the Zambezi were attacked by hordes of savages known as 
Muzimba, and Tete and Sena were destroyed. The captain- 
general of Mozambique—the province had been again attached 
to the Indian viceroyalty—was only able to make peace on 
promise not to interfere with matters which concerned only the 
native tribes. Thereafter the Portuguese often had to defend 
even the coa-st towns from attacks by the Bantus. Still they 
held one or two posts in the interior besides those on the Zam¬ 
bezi. Of these the chief appears to have been Ma.sapa, on the 
river Mansovo, i.«. Mazoe, in what is now Mashonaland, and 
about 150 m. by road from Tete. Near Masapa dwelt the 
monomotapa, an insignificant chieftain, the power of the Maka- 
langa having been broken by revolts of once subject tribes and 
by dissensions among the Makaknga themselves. In ibzg a 
treaty was concluded with a claimant to the chieftainship who 
embraced Christianity. This man, known as the Monomotapa 
Filippe, declared himself a vassal of Portugal, and with the help 
of Dominican friars and a number of half-breeds established 
his authority. 

The Portuguese, however, failed to make any effective use 
of their Kast African possessions. Among the causes of their 
non-success in the years immediately following the period of con¬ 
quest must be reckoned the “ Sixty Years’ Captivity ” (1580- 
1640), when the Spanish and Portuguese crowns were united, 
and the neglect of Africa for the richer po.ssessions in India and 
the Far East. A more important and permanent reason for the 
non-development of Mozambique province was its unhealthy 
and enervating climate, which prevented European colonization. 
The few thousands of Portuguese who went out were chiefly 
officials, and they and the small body of planters led in general 
a life of indolence and debauchery. Commerce too was ham¬ 
pered and good government rendered impossible through the 
sy.stcm of farming out the administration to officials who were 
in return granted a monopoly of trade, and even when this 
system was abandoned trade was confined to Portuguese sub- 
jects.i But for many years the Jesuits and Dominicans were 
unceasing in their endeavours to win the native races to 
Christianity, the friars being the most energetic section of the 
white community. The first Jesuit missionaries began work in 
the province in the neighbourhood of Jnhambane in 1560; in the 
same year another Jesuit. Gonpiilo da Silveira, made his way to 
the Zimbabwe (chief kraal) of the monomotapa, by whose orders 
he and his converts were strangled (March 16, 1561). Mission 
work was soon afterwards begun by the Dominicans and the 
two orders between thenl had agents spread over the greater 
part of the country from Mozambique southward. 'Iliey gained 
thousands of at least nominal converts, notably the heir of one 
of the monomotapas, who was baptized in 1652 and who, 
renouncing his heirship, became vicar of the convent of Sianta 
Barbara in Goa. But during the i8lh century the zeal of 
the missionaries declined; in 1750 the Jesuits were expelled, 
and two years later the Dominicans were sent to Goa. At that 
time they had been, together with a few white, Goanese and 
half-caste traders, for fully a century practically the only re¬ 
presentatives of I’ortugal in the interior (the towns on the Zam¬ 
bezi excepted). Portugal’s influence was confined to helping 
one tribe in its quarrel with another, in return for favours re¬ 
ceived. The Portuguese were quite unaltle to take advantage 
of the disunion of the natives to establish their own supremacy. 
The exhaustion and enfeeblement of Portugal htid, in short, its 
natural effect in Africa. In the early years of the i8th century 
the Arabs wrested from the Portuguese their African possessions 
north of Cape Delgado; the Dutch, French and British had been 
for some time menacing their trade and possessions in the south. 
In 1604, 1607 and again in i66z the Duteb unsuccessfully 
attacked Mozambique, which was also attacked by the Arabs in 
1670. The merchants of Sofala and Mozambique had, since 
the middle of the 17th century, found a new source of wealth 
in the export of slaves to Brazil, a trade due directly to the 
capture of the ports of Angola by the Dutch (i64o-i4t8), but 
’ Tlntil 1853, when commerce was made free to all nations. 
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continued until nearly the middle of the 19th century.* Other 
trade declined steadily, the continual state of warfare among 
the tribes of the inland plateaus greatly reducing the production 
of gold. 

In 175* the government of the East African possessions 
was again separated from that of Goa, and twenty years later 
Francisco Josd Maria de Lacerda c Almeida, a man of high 
attainments, made governor of the province at his own request, 
endeavoured to reform the administration. Lacerda is chiefly 
remembered for his journey to the heart of Central Africa, where 
he died in October 1798. I-acerda had conceived the idea of 
establishing a chain of Portuguese posts across the continent 
from Mozambique to Angola, and his statesmanlike prescience 
was shown by his prediction that the seizure of Cape Town by 
the British would lead to the extension of British rule over 
Central Africa, thus isolating the Portuguese provinces on the 
east and west coasts. After Lacerda’s death a state of apathy 
and decay was again manifest throughout Portuguese East 
Africa. During the greater part of the igtli century Ae country 
south of the Zambezi was devastated by hordes of savages of 
Zulu origin (.see Gazai.ant)). 

The discoveries of David I.ivingstonc in the Zambezi basin 
in tlie period 1850-1865 attracted tlie attention of the British to 
those regions and Jed to the establishment of Britisli settle¬ 
ments at the .southern end of I.ake Nyasa and in the Shiri high¬ 
lands. These events aroused anxiety in Lisbon, which was 
increased when the British obtained a preponderating influence 
in Mafiihele, Mashona and Manica lands—the lands of the 
earlier monomotapas. With sudden energy the Portuguese 
engaged in the “ scramble for Africa,” and though the result 
was disappointing to the patriotic feelings of the people they 
secured from their powerful neighbours—Great Britain and 
Germany—much letter terras than might have been antici¬ 
pated, having regard to the extremely limited area over which 
tlicy exercised luiy sort of jurisdiction. The story of the par¬ 
tition is set forth fully in Africa, ^ 5. Before the “ scramble ” 
began, Portugal had been fortunate in securing, in 1875, the 
result of arbitration, complete possession of Uie fine harbour 
of DeLagoa Bay, the southern half of which had been claimed 
by Great Britain in A'irtue of acts of annexation in 1823 and 
later years. 

The pressure of political events and the commercial activity 
of her rivals induced Portugal to take steps to develop the 
iigricullural and mineral resources of the territory secured to 
her by international agreements. Imitating the policy of Great 
Britain, diurtcrs conveying sovereign powers were granted to 
the Mozambique Company in 1891, and to the Nya.sa Company 
in 1893. Bot h the.se companies, as well as the Zambezi Company 
(which lacks a charter), undertook to open up the territory com¬ 
mitted to their care. In all of them British capital is largely 
engaged. The total decay of Sofala, the removal of the .seat of 
government from Mozomhitpie to Louren^o Marques, the rise 
of the last-named port and of Beira (both largely dependent on 
the transit trarlc with British po.sse.ssions), all served to mark 
the changed condition of affairs. An agreement concluded in 
1909 between the Transvaal and Portugal gave Delngoa Bay 
from 50 to 55 % of the import trade with the Tran.svaal, the 
Portuguese agreeing further to facilitate the recruitment of 
natives in the province for work on the Rand mines. The 
development, in the early years of the *oth century, of rubber, 
rice, sugar and other plantations also gave a new impetus to 
commerce. 

Bibliochaphv. — K. do Vasconcollos, yis Colonias portuffuezae, 
pp. aia-299 (and ed., Lisbon, iqo3), and A. Nogreiros, l.r Mozambique 
(Paris, 1904). The last-named, somewhat untrustworthy in tlio 
historical sketch, is valuable for its flora and fauna sections. For the 
regions south of the Zambezi see R. C. F. Maugham, Portuguese 
East Africa (London,190O) and Zambesia (London, 1909); 0 Territorio 
de Manica e Sofala . . . /Spj-rpoo (Lisbon, igoa), a monowaph 
prepared by the Mozambique Company; Commandant Smits, 

La Compagnie A ctiarle de Mozambique in Le Mouvemenl g/o- 
graphique of Brussels (1906). For the districts north of the Zambezi 

“ Slavery was not aboli.shed until 1878. 
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see W. B. WorsfolcI, Portu%%iest Nyassaland (London, 1809); Major 
J. Stevenson-Hamilton's paper in Geog. Journ. (Nov. 1909); V. A. 
d'K^a, ■' I^.sbovo gcographico-historico dos torritorios portuguescs 
entreo Indico r o Nyassa ” in Bol. soc. geo. Lisboa (1901). For geology 
consult A. A. de Andraadu, “ A Geological Reconnaissance of the 
Portuguese Territorioa between Lorenzo Marques and the Zambezi 
River," review in Oeol. Mag. (1897); R. B. Newton, " Note on the 
Occurrence of Numniulitir Limestone in South-eastern Africa," 
Geol. Mag. (189b); Paul Choffal, Criiacique de cnnducia, com. d. 
service giol. du Portugal {1903). Ethnology and philology have 
received considerable attention. See M. M. Feio, ludightes de 
Mozambique (Idslion, 1900); J. V. do Sacramento, “ Apontames 
.sobre i lingua mucuu "in Pol. soc. geo. Lisboa, 22nd and 23rd series 
(1904 and 1905); H. A. Junod, I.es Chants et les contesdesBa-Ronga 
dc la hair dc Delagoa (Lausanne, 1897). For history .see G. M‘C. 
Thoar.s Pn(ords of South-Eastern Africa (9 vols., Ixmdon, 1898-1903), 
containing texts of original document.s and MSS., with translations 
in FCnglish; Historv and Ethnography of South Africa to (3 vols., 
I.ondon, 1907 1910); and The Portuguese in South Africa (London, 
1890); P6re Courtois, Notes chronologiques sur Us anciennes missions 
caiholiques au Zamhest (Lisbon, 1889): Joao dos Santos, Ethiopia 
oriental . . . (Lisbon, 1O09), an account of the (ravels of one of the 
early missionaries in Mozambique. A rqinnt, edited by M. D'Aze- 
vendo, was published at Lisbon in 1891. Valuable records of the 
.state of the country in the last lialf of the igth century arc contained 
in tlie reports lo tlie foreign office of the British consuls at Mozam- 
bimie, notably tlio.se of Lieut. H. E, O’Neill, K.N., and Lyons 
McLeod. Sec also O'NeiU’s The Mozambique and Nvassa Slave 
Trade (Ixmdon, 1885); McLeod’s Travels in Ea.strrn Africa, wUh 
the Narralive of a Residence in Mozambique (London, i8bo); and 
Travels . . . [in] Eastern and Central Africa {London, from the 
journals of Captain J. F. Elton (consul at Mozambique), compiled by 
H. B. Cotterill. See furtliur D. and C. Tdvingstone, Narrative of aa 
Expedition to the Zambesi and its Tributaries, &c. (London, 
and the works cited under DELAtiOA H.\ v anfl Zimbabwic, Kefereuce 
may also be made to the bibliograi>hy under British Ckntkau 
Africa. (F. K. C.) 

PORTUGUESE GUINEA, n Portuguese colony in West 
AfricA, extending along the Guinea roast from Cape Roxo in 
12® 19' N. to the Cogon estuar)' in lo® 50' N. Inland it reaches 
to 13® 40' W., being enc losed landward by French territory', the 
Casamanre district of Senegal to the N., and French Guinea 
E. and S. (For map, set Frbnch We.st Africa.) The colony 
ha.s an area of about 14,000 sq. m., and a population variously 
estimated at from 200,000 to 800,000. It consists largely of a 
low-lying deltaic region, together with an adjacent archipelago 
of small islands called the Bissagos. 

The coasl-Une is deeply intlenltsl by estuavies into which flow 
numerous rivers whose sources are in the elevated region on the 
eastern border of the colony. The largest estuary, the Geba, receives 
the river of the same name, the Mancoa, a northern aftluent, and tlie 
Kio Grande or Comba; the last a large stream n.suig in the highlands 
of Futa Jallon. North of the Goba estuary is the Rio Cacheo, 
while in the south is the Rio Cassini, in reality an arm of the sea. 
These rivers and estuaries are connected with one another and 
with many smaller rivers by a network of lagoons; and the Bissagos 
Islands, whicli lie off the Geba e.stuary, formed at one time part of 
the mainland. The Bissagos, protected seaward by dangerous 
breakers, consist of over thirty islands, besides many small reefs. 
The largest island, Orango, is the moat southerly of the group and 
some 30 m. from the coast. Bulama and Bissao, islands of more 
importance, lie close to the mainland. The larger rivers can t>e 
asccndcvl by vessels of considerable size for distances of 40 to 150 m., 
but navigation is rendered dilhcult by strong curr<uits an<l the shitt¬ 
ing nature of the channels as well as by hidden rocks and the great 
difference between high and low water. Tlie climate is unhcallby, 
with a mean temperature of about 78" F. Tlie rainfall is heavy, 
thunderstorms being fretjuent in the wet season, wliich lasts from 
May to October. 

Elora and Patina. —Lar^e forest regions extend behind the man¬ 
grove-lined lagoons. Their characteristic trees are the oil and date 
palms, the baobab, the .slica-liutter tree, ebony, mahogany and 
calabash trees, and the acacia. Rubber vines are fairly abundant. 
Besides the forests, densest along the river valleys, there are exleii- 
sive tracts of grassland and park-like country. Fruit trees include 
the papaw, with fruit the size of ostrich eggs, the guava, custard 
apple, mango, the banana, the orange and the citron. The tobacco, 
niaigo and cotton plants grow wild, and the coffee plant is also found. 
Ground-nuts and kola nuts are cultivated, and rice and millet are 
the chief crops grown. 

The elephant i.s found in the district between the Geba and Grande 
rivers, and hippopotamu.s arc numerous. Other animals include 
the panther, wild boar, various antelopes, baboons, chimpanzees 
and large snakes. Crocodile.^ and sharks abound in the rivers. 
Birds include the pelican, heron, marabout, the trumpet bird and 
innumerable yellow parrots. X^artridges and woodcock arc also 


found. The hiUs of the termites arc a notable feature in many 
parts of the country. 

Inhabitants .—Tlie people of the interior arc mostly Mandingo 
and Fula (r/.c.). The coast regions and the islands are inhabited 
by negro tnbes which live side by .side without mixing, each pre- 
.serving their own customs, dress, language and type. They exhibit 
groat attachment to the soil and are profoundly religious, being 
noted .sp( 5 t:ially for their respect for family life and ancestral worship. 
Neither Christianity nor Mahomniedanism has made much headway 
among them. Going from south to north the cliicf tribes are the 
Nalu, who dwell by the Cassini and are keen tradisrs and lovers of 
peace; the Biafare or Biaffade, who occupy the region between the 
sea and the Kio Grande and jealously guard their country from 
strangers; the Bulam (Mankaie), living in the i.sland of Bulama, and 
much given to adorning their bodies by long cuts formed into 
patterns; the Balauta, a piratical folk inliabiting the banks of tin; 
Geba; the Papel of the island of Bissao, formerly cannibals, an 
industrious agricultural tribe which furnishes the majority of the 
educated Africans employed by the Portuguese; tlie Manjak or 
Mandiago, and a brancii ol the Felup peoples, these last living near 
the Rio Cacheo in savage isolation and much given to waylaying 
and pillaging strangers. The Manjak inliabil the country between 
the Mancoa and the Caclieo, and the neighbouring islands. They 
are a hospitable and clever peojile, very adaptable, do not object 
to leaving their tribal lands, and are said to keep their word. 
Excellent seamen, good artisans and sharji traders, they maintain 
a sort of feudal system. Their liou.scs are surrounded by walls, 
w'hich are pierced with loopholes and providcxl with lowers at the 
angles. The rooms are built round a courtyard. They examine the 
entrails of fowl In foretell good or evil events. The burial customs 
are elaborate. The body is .smoked and, the .skin having been 
removed, il is sewn up in a number of pagn.s (native cloths) and placed 
in a coflm fastened by gilded nails. Bright tissue.s are wrapped 
round the coffin, on whjcli are hung little bells of cojiper and small 
bras.s mirrors. The seaward islands of tlie Bissagos arc inhabited 
by an independent and warlike tribe of fishers and pirates calleil 
Bidiogos. Their women wear a short skirt made ol palm leaves. 

The natives who adopt Portuguese names and who form the 
bulk of the townsmen in tlie European settlements are called 
Gurmettra. They turnish the levies with which the autliorities 
occasionally make war on the native tribes. The chief centres of 
trade are Bissao, on the island of the same name, which is sur- 
rouncUxl by ohl iortificalions; Cacheo, on the Kio Cache<j, also 
fortified; and Bulama (Boulam) on Bulama Island, the .scat of the 
government. The European jxipulation consists of a few Portu¬ 
guese officials, soldiers, traders and convicts, and a few ti'aders of 
other nationalitie.s. 

Hisierry.- Bulama Island was discovered by Portuguese 
navigators in 1446, but was not formally claimed by Portugal 
until 1752, about which time she founded a .station at Bissao, 
while in 1669 a post had been established on the Kio Grande. 
In 1870 a claim made by Great Britain to Bulama and a part of 
the mainland was disallowed by the arbitrator appointed (IVesi- 
dont Grant of the U.S.A,), The inland limits of the }*ortuguese 
sphere were fixed by a convention concluded with France in 
i8S6, and the frontier was delimited during 1900-1903. Though 
so long settled in the district—the only part of the Guinea 
coast west of the Gabon left in her possession—Portugal 
has done little towards its development. With a fertile and 
well-watered soil, exceedingly rich in natural products, there 
is not miK'h commerce, and such trade as exists, chiefly in non- 
Portuguese hands, is hampered by exccs.sive customs duties 
and vexatious regulations. In 1905 the external trade of the 
colony was not more than ^160,000 and was less than it had 
l^een twenty years previously. Ground-nuts, rubber, wax and 
ivory are the principal exports. Revenue and expenditure are 
about £50,000 a year. Portuguese authority does not in fact 
extend much beyond the few stations maintained, nor has the 
local government won the confidence of the natives. In 1908 
Bissao and some European settlements on the mainland were 
besieged by the Papel and other tribes and troops had to be sent 
from Portugal before order could be restored. If however 
agriculture and commerce suffer, the ethnologist and zoologist 
find in this easily accessible little enclave a rich field for investi¬ 
gation, the almost nominal sovereignty of Portugal having 
left the country, practically uninfluenced by European culture, 
in much the same condition that it was in the ifith and 17th 
centuries. 

See J. E. Giraucl, " La Guin6e portugaise " in Bull. soc. efog. 
Marseille (1905), vol, xxix. ; A. L. de Fonseca, " Guin6 " in hull, 
soc. geog. Lisboa (1905), vol. x.xiii.; R. Wagner, " Portugiesisch 
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Guinea : Land und Leute," in Deutsche Rundschau. (1905), vol. 
xxvii, ; K. dc Vasconcelles, As Cotonias portuguesas (Lisbon, 1896- 
1897); and J. Machat, Les Jiiviires du sud (Paris, 1906), in which 
arc cited many papers dealing with Portuguese Guinea. 

PORTUNUS, or Portumnus, in Roman mythology, originally 
the god of gates and doors (Lat. porla), and as such identified 
with Janu.s and reprc.scnted with a key in hi.s hand. Gradually 
he came to be recognized as a separate deity, who protected 
the harbours (porlus) and ensured a safe return to seafarers 
(Cicero, Nat. deer. ii. 26; Virgil, Am. v. 241). With the in¬ 
troduction of the Greek god.s, he became merged in Palaemon- 
Melicertes. He had a special priest (flamen' portunalis) and 
temple.s on the Tiber near the Aemilian bridge and near Ostia, 
w'here a festival was celebrated in his honour on the 17th of 
August. Mommsen unhesitatingly identifies Porttinus with 
the river-god Tiberinus, from the faet that the festival is also 
called Tiberinalia in the fasti of Philocalus; Marquardt regards 
him rather as the tutelar}' deity’ of warehouses. 

.See J. Martjuardl, Romischc Staatsur.rwaltung (1885), iii. ^27. 
note 10. 

POBTUS, an ancient harbour of Latiuni, Italy, on the right 
bank of the Tiber, tit its mouth. For its origin see Ostia. 
Claudius eonstrueted the first harbour here, 2j m. north of Ostia, 
enclosing an area of 170 acres, with two long curving moles 
projecting into the seti, and an artifieial island, bearing a light¬ 
house, in the centre of the space bet ween them; the harbour thus 
0|K'ned directly to the sea on the north-west and eommunieated 
with the Tiber by a channel on tlie south-east. The object was to 


long (if at all) after Ostia, and as the only harbour in the time of the 
Gotliie wars. Its abandonment dates from the partial silting up ot the 
right arm of the Tiber in the middle ages, which restored to Ostia what 
little traffic was left. To the west of the harbour is the cathedral of 
S. Kufina (loth century, but modernized except for the campanile) 
and the episcopal palace, fortified in the middle ages, and cunlaining 
a number of ancient inscriptions from the site. On the islaml 
(Isola Sacra) just opposite is the church of S. Ippolifo, built on tlw 
site of a Itoinan building, with a picturesque medieval eampanile 
(13th century ?); 2 m. to the west is the modern village of Fiuniicino 
at the mouth of tlie right arm of the Tiber, which is 21 ni. w-cst- 
south-west by rail from Rome. It is a frazionc, or iioi lion of the 
commune of Jtome. Three miles to the north is the pumping 
station by which the low land (formerly called Stagno di Maccarese, 


J. Carcopino in Notizie degti Heart (1907), p. 734.'' (T, As.) 

PORT-VENDRES, a seaport of .soutli-westeni France, in the 
department of Pyrdm'e.s-Orientales, in an inlet of the Medi¬ 
terranean Sea, ig.5 m. S..S.E. of Perpignan by rail. Pop. (ujofi), 
2525. Port-Vcnclre,s, the ancient Porlus Fewer/s, is fourth in 
importance of the French Mediterranean jiorts, and form.s a 
good harbour of refuge. Its trade, which is willi Spain, Greece 
and Algeria, is in cork, carobs, grain and wine, &c. 

PORUS (4th century ri.e.), an Indian prince, ruler of the 
country between the rivers Hydaspes and Acesines at the time ol 
I the inva.sion of Alexander the Great. In the battle on the hanks 
I of Die Hydaspes he offered a de.sperate rcsislunce, and Alexander, 
; struck by his independent spirit, allowed him to retain his 


obtain protection from the prevalent south-west wimi, to whicli i he increased by the addition of territon’. From 

the river mouth was exposed. Though Claudius, in the in- i j 1 j I orus wa.s a loyal supporter of Alexander. He still 
scription which he caused to be erected in a.d. 46 boasted 1 Macedoniati .satrap when a.s,sassin.‘ited 

that he had freed the city of Rome from the danger ot inundation, | l-«-'lwecn 321 and 315 n.c. 

his work wa.s onl)' partially successful. Nero gave tiic harbour i ib: Plutarch, Alexander, Oo; Quintus t'artuis 

the name of Portus Augii.sti. It was probably Claudius who i *’ 

constrmied hither the direct road from Rome, the Via Portuen.sjs : PORZIO, CAMILLO (1520 ? 1580), Italian historian, belonged 
(15 m.). which ran over the hills 11s far as the modern Ponte i to a wealthy and noble Neapolitan himilv, and was the son of 
Guleru, and then straight acro.ss the plain. An older road, the | the philosopher, Simone Porzio. He studied law, first at bologna 
Via Caropana, ran along the loot ol the hills, following the right I lateral Pi.sa, and after graduating in utroque jure, practised 
bank of the Tiber, and passing the grove of the Arval Brothers , in Naples. He died in 1580. His chief lilerary 

at the sixth mile, to the Campue salinarum rornaimrum, the ' "'ork is 1m Coiigiiira dei baron!, a history of the unsucre.s.sful 
saltmarsh on the right bank—from which indeed it derived its i comspiracy of the Neajiolitan barons against King h'erdinand 1 
name (see Nnlizie degli .Seavi, j888, p. 228). I Naples in 1485; it is based on the authentic records of the 

The site can sfill be lairly dearly traced in the low groimd to the I trials, but is prcjudiccrl in favour of I he roN'al power, ll 

cast ol Fnimirino, and the liehlh'niise is n-pre.sented in l>as-reliefs. ! "'it-'* hc.st published bv Maliulius in Rome in 1365. Of Purzio'-, 
The harbour is generally .supposed to have lieen protecti-d by two ' other works, the Sliiria d'llalta (from 1347 to iVt-'l of wliieh 
moles with a lireakwater in hunt, on which stood the lighthouse, ' oriK the first two bool-.; hnvn ' . 

with an entrance oti each sule of it. Trial sotindtngs n.adt in 1907 -on? ? ‘I, survived, IS the most miporlant 

showed that llic course of'the riglil-liand mole is rejiresented by a 
low sanilliill, while the ronlral breakwater was only some iQo yds. 
long, and probably divided from oach of the two nuiles by a channel 
some 125 yds. wide. The oxlslcnce of two on trances is, indeed, 
in acronlancL w'lth tlie evidence of coins and literary tiailition] 

Uiough tlie position of that on the left is not certain, and it may have 


riu* Ix-st edition of those two work.s is that edited by ('. Monzmii 
(Florence, 1855). 

PORZIO, SIMONE (i 4 y 7 ~^.S 54 )’ Haliun philo-sopher, was 
l>orn and died at Naples. Like lij.s greater eontemptirary, 
l^ompomizzi, he wa.s a lecturer on medicine at Pisa (1546-1552), 


, w . ‘-'.i tuiii, umi u lUrfy nave , * , . ........... y. 

been closed m later times. The whole course of the leit-haml mole I m inter hie gave up purely .seiciUtfie sludv for speeulalion 
has not yet been trace<1. but it seems to have protected not only ' on the nature ol nnui. Ilis philosophie theorv’ was identical 

rumponazzi, whose Dc nnnnrrUMale anion he 
further inland- a hcx.agonal basin enclosing an area of 97 acres, i y^'^'^hed and amplifiefl 111 a treatise De nirnie humana. There 


and commuiiK-ating by canals with the harbour ol Clatid'iii.s, willi 
the Tiber direct, ami with the sea, the last now forming the navig¬ 
able ana of the Tiber (reopeneil for traffic by Gregory XIII. and 
egain by Paul V.l, and bearing the name Fos.sa trajana, though its 
origin IS undoubtedly due to Claudius. The basin itself is still 
preserved, and is now a reedy lagoon. It was surrounded by exten¬ 
sive warehouses, remains of which may still be .seen ; the fineness of 
the brickwork of which flay are built is remarkable. Farther to 
the ea.st. is a circular building in brick with niches; it is called the 
temple of Portumnus. To the east again is the so-called Arco dt 
Nostra Honna, a gateway (possibly originally built b}- Traian) in 
the fortifications which siiiTound the port and are attributed to the 
time of Constantine. Many other remains oi buildings exist • they 
were more easily traceable in the ibtli century when Piiro 1 ,’igorio 
and Antonio Twabacco made plans of the harbour. Considerable 
excavations were carried on in iHfiS, hut unfortunately with the 
idea ot recovmng works of art and antiquities; and the plan and 
description given bv R. I,anciaiii {Annali del instituto, 18I18,144 ,sqq.) 
were imade under unfavciirable circumstances. Hy nieams of three 
works I'ortus captured the main share of the harbour traffic of Rome 
and thoiigb the importance of Ostia did not at once decrease wc 
find Porlus already an episcopal see in ConsUintine’s time not very 


it. told of him a .story wliii h illustrates the temper of the early 
huniiinistie revival in Itiily. When he was litginning his first 
lecture at Pi.sa he ojictied the meteorological treat isc.s of Ari.s- 
lotle. The audience, composed of students and towiispco))le, 
intetrupUd him with the cr}- “ Quid de anirna ? " (We would 
hear about the soul), and Purzio was constrained to cliangc 
the subject of his lecture. Ho ])rofe.ssed the most open 
materialism, denied immortality in all forms and taught that 
the soul of man is homogeneous with the soul of animals and 
plants, material in origin and incapable of separate existence 
POSEIDON, in Greek inythology', god of the sea and ol water 
generally, son of Cronus and Rhea, and brother of Zems and 
Pluto. The connexion of his name with tto'itij, itoitoc, -iroTa/ios, 
is generally accepted. When the three brothers deposed their 
father Cronus the kingdom of the sea fell b}- lot to Poseidon. 
His home was in a golden palace in the depths of the sea near 
Acgae in Achaea. In his hand he bore a trident, wherewith he 
lashed the sea into fury, .split the rock.s, and' caused horses and 

xxn. 6 a 
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fountains to spring from them. But, while he caused storm.s 
and shipwrccLs, lie could also send favouring winds; hence he 
was known as Soler, “ the pre.servcr." Another of his titk.s was 
Gaeeochos, " tlie .supporter of earth,” the sea being supposed 
to .support the earth and keejr it firmly in its place. He wa.s the 
god of navigation and his Lemfde.s stood e.s-pccially on headlands 
and i.stlmiuses. Evers' occupation connected with (he sea was 
under his protection, and .seafaring people, especially the lonians, 
rt^arded theniseh’es as his descendants. As ^jod of the sea he 
di.sputed with otiicr deities for the po.ssession of the land. 
Earthquakes were thought to be produced by Poseidon shaking 
the earth—hcncc his epithet of Enosichthon, " Earth-shaker ”— 
and hence he was worshipped even in inland places which had 
suffcri'd from eartliquukes. The seismic wave was also his 
work; the destruction of Ilelicc in Achaca by such a wave 
(. 57.1 attributed to lii.s wrath (Stralio viii. 384). The 

island of Uelos was thought to have been raised by him, and 
about ig8, when a new island appeared between Thera and 
Therasia, the Khodians founded a temple of Poseidon on it 
(Strabo i. 37). Thess.!!)' was .said to ha\T been a lake until he 
opened a way for the waters through the Vale ol 'f'einpc (Hero¬ 
dotus vii. 121)). Poseidon was also the god of springs, which 
he produced by striking the rock with his trident, as he did on 
the acropolis of Athens when disputing with .‘kthena for the 
.sovereignty of Athens (Hcrodotu.s viii. 55; Apollodorus iii. 14). 
As such he was I'alled Nymp/ia^etcs, the leader of the nymphs of 
.iprings and fountains, a god of fresh water, probably his original 
character, and in this connexion was (j>iTd\//un (pliytaJmius), a 
god of vegetation, frequcntl)’ associated with Demetcr. In 
regard to the rontest with Athena, it is probalile that Poseidon 
is really Ereehthens, a local deity ousted by Athena and tnin.s- 
fornied into an agricultural hero. Pr Farnen, htiwo\'er, holds that 
Isreehtheiis and I'oseidon were originally independent figures, 
and that both Ereehthens and Athena were prior to Po.sfklon. 
As he ga\’e. so he could withhold, springs of water; thus the 
waterless neighliourhnod of Argos was supposed to be the result 
of his aiigrr. Black bulls, .symbolical of the stormy .sea, were 
.sacrificed to him, and often thrown alive ijito rivers; in Ionia 
and Thessaly bull-fights totik place in his honour; at a festival 
(it hi'; at F.phesus the cupbearers were called “ hulls," and the 
god himself was surnamed “ Bull Poseirlon.” The horse was 
especially iis.sormted with his worship; he was .said to haw 
produced the fir.st horse by striking the ground in The.ssalv 
with his trident (VTrgil, Geargir.<;. i. 12). At the fountain ol 
DTne in Argolis horses bitted and bridled were sacrificed to him 
by being drowned (Paus:mias viii. 7, 2), and similarly Sextus 
Pompeius sought to propitiate him by throwing liorses into the 
sea (Dio Cassius xlviii. 48). He bore the surname of “ Horse 
Neptune ” (niJcrfiSrac imrini). and was regarded as the tamer 
as well as the creator of the steed. In the dome of Cnlonus he 
was worshipped with Athena, the reputed inventor of the bridle. 
Various explanations of the title 'ttois ha^'o been given ; (i) that 
the horse represented the com-.spirit; (2) the rosemhlancc of 
the cre.stcd waxT.? to hor.ses; (3) the impression of hor.ses’ hoofs 
near the god’s sacred sjiring.s, and the shaking of the earth by 
them when galloping (see Farnell, CuUs oj the Greek Slates, iv. go). 
Poseidon plavs a consider.able p;irt in Greek legend. In the 
Trojan War he takes the side of the Greeks, because be had been 
cheated of his reward bv Laomedon, king of Troy, for wliotn he 
had built the walls of the city. The himling of his son Poly¬ 
phemus Ijy Odysseus brings upon the hero the wrath of Po.seidon. 
from which he is only protected by the united influence of the 
rest of the gods. He is famous for his nurnermis amours, 
csperiallv with the nymphs of .springs and fountains; his offspring 
were mostly wild and cruel, like the sea—(he Laestrygones, 
Polyphemus, Antaeus, Procru.stcs and the like. He was wor¬ 
shipped as a national god liy the lonians, who took his worship 
ot'er with them from Peloponnesus to Asia Minor. His chief 
sanrtuarj' wa.s at My calc, where the Panionia, the national 
festival of the lonians, was held. Other scats of his worship 
were in Theiesaly, Boeotia and Peloponne.sus. At Taenarum 
fit Ijiconia he had a famous rave-like temple, with an as)'Jum, 


and on the island of Tenos he was worshipped as the physician, 
probably in reference to the health-giving properties of the sea 
air. By far the most famous of his festivals wa.s that celebrated 
every dternate year on the isthmus of Corinth, at which the 
“ Isthmian games ” were held. Here a colossal statue of him 
was set up in bronze by the Greeks after their victory over the 
Persians. The horse, the dolphiti (the symbol of the calm .sea) 
and the pine-tree, with wreaths of wliich the Isthmian victors 
were crowned, were sacred to him. Horses and black bulls, 
boars and rams wore offered to him, sometimes human beings. 
His attributes arc the trident and the dolphin (sometimes the 
tunny fish). 

A.S rciiroseiiled iu art Poseidon resemhle.s Zeu.s, but ]X3.sses.ses Jess 
ot Jus majestic calm, lii.s muscles are more emphasized, and ]u.s hair 
is (liiclcer and somewhat dislicvelled. He is generally naked; his 
right feg rests on a rock or the prow of a ship; be carries a trident 
in his h.anti, and is gazing in frt'itx of him, apparently out to sea; 
sometimes he is staildiug on tlie water, swiilgmg liis trident, or riding 
in lies cliariot over the waves, aeeompaiiied by his wife Amphitrite, 
the Nereids and other inhabitants of the .sea. It is in kcepmg with 
Ills restless clutractor that he i.s rarely louiid .sitting. He .sometimes 
wears a long robe, somctiiiies a light scarf. Soopas, in u famous 
m’oiip, rejire-seiiled him .surrounded by the denizens of the .sea, escort¬ 
ing Achilles to the islands ol tile blest. In modern Greece St Nicholas 
has taken the place of Poseidon as jiatron of .s.ailors. But the 
Zacyntliians have a special seagod. half man, lialf fish, who dwells 
under tlie .sea, rides oil dolplvins or in a car drawn by dolphins, and 
w'icMs a trident. By the Homans Po.seidou was ideiitihcil with 
Niiptuiie («.«.). 

Sie Ji. Goriiaid, Oher Unhrtm);, Ve^eii and GetHtn^ des Poseidon 
(1851), with ri-ferencPs to authorities in conveniently arranged 
notes; Preller-Robert, Cirwr-hm.he Mythohgie (1894); O. Gruppe, 
Gncchische Mylhutogie (igiSi), vol. ii.; and e.spi'cially L. R, Parnell, 
(.alls of t/w Grikli ■'stales (1907), vol iv., where .special attention is 
drawn to the eUinological .asjiect of the cult of Posddon. 

POSEN, an eastern pruvinee ol the kingdom of Prussia, in 
I the German Empire, Iwunded N. by the IVu.ssian province of 
i West Prussia, E. by Russian Poland and S. and W. respectively 
! by the Prussian provinees of Silesia and Brandenburg. Its 
I area is ii,r8b scj. ni., and the iiopulatinn .shows a density of 
177'5 inbabitant.s to the .square mile. Posen belongs to the 
I north Gentian plain, and consists of a low plateau intersected by 
the beds of the Netze, the VVarthe and the Obra. The.se three 
rivers drain into tlie Oder, hut part of the prot'ince falls within 
the basin of the Vistula, wliich forms the frontier for a short 
distance on the north-east. By means of the Bromberger cmial 
I the NcUe is joined with the Brake and then through this river 
with the Vistula. The surface is dotted with small lakes and 
ponds, and there are many broad feus and marshes. The soil is 
light and tiaiidy, but much of the land reclaimed in tlic boggy 
districts is very fertile. Upwards of 6a % of the area is under 
tillage, 13 % is occupied fiy pasture and meadows and 20 "h by 
fore.sts, mo.sth' fir. The principal crops are rye, the chief cereal 
grown, wheat, oats, barley, poUitoes, beet and hops. The vine 
is cultivated to some extent in the south-west comer, and tobacco 
is al.sn grown. The marshy tracts often afford excellent pasture 
and support large numbers of rattle, .sheep and goats. 'I'he 
mineral resources of the province are praetirally restrieted to 
I lignite and salt. Besides brewing and distilling, the cliief pro¬ 
ducts arc machinert', sugar, elotJa, tobactxi and bricks. Trade 
in timber and agriiniitural produce is facilitated by the network 
of railways, navigable rivers and canals, but both industry and 
trade are somewhat cramped by the duties impo-sed at the 
Russian frontier. The population of the province in 1905 was 
1,986,637, including 1,347,958 Koman Catholies, 605,312 
Protestants and 3o,.)33 Jews. The Roman Catholies are mainly 
Poles, of whom there are upwards of 1,000,000 in Posen, while 
I the great bulk of the 900,000 Germans are Protestants. About 
j 57 % of the population wa.s returned in 1905 as " rural,” in 
spite of the large number of so-called “ towns,” only five jol 
which, liowcvcr, have more than 20,000 inhabitants—-Posen, 
Bromberg, Hohensalza, Gnesen and SchneidemiihL The pro¬ 
vince of Posen was long the worsl-educated part of the German 
dominions, but of recent years this blemish lias been removed. 
Thus while in 1882-1883 the ratio ol illiterate recruits 
amounted to 9’75%, in 1901 less than one quarter per cent, of 
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the military drafts were without schooling. The province returns 
15 members to the Rcich.stag. 29 to the ftusskn Lower Hou.se 
of tlie Prussian Diet, and is represented in the Upper House by 
19 members. It is divided into two districts, those of Bromberg 
and Posen. 

Mistorv, —The hi.story of Posen, conipruliendins; some part of 
tlie old kingdom of Poland, including its most ancient capital, 
Gnesen, falls within the scope of the article Poland. Its political 
connexion with Prussia began in 1772, when the districts to the north 
of the Netre fell to the share of that power in the first partition of 
Poland. The Test followod in I79,t, and was united with the Netze 
district to form the province of South I’russia. In 1K07. after the 
peace ol Tilsit, Posen was iucorjioratud with tlie grand duchy of 
Warsaw, but in 1815 it reverted to Prus-sia under the style of the 
grand dnchy of Posen. In 1848 the Polish inhabitants of the 
province revolted and had lo be put down by lorce, and, in spite of 
the efforts of tlie Prussian govornmout, they remain in language and 
culture separated from their German compatriots. 

The tide of German immigration into Posen began ai an early 
period and flowed strongly in the 14th and following ceiilurias. 
The industrious German settlers were welcomed by the Polnsh 
nobles and were the founders of must of the towns, in which they 
lived alter their ow'ii customs and were governed by their own laws. 
They established manufactures, introduced the cultivation of hops, 
reelaimed the waste soil, and did much to improve agriculture. 
In the lOtli century Protostantism was widely diffused by their 
means. A strong reaction set in in the following cenlury, and per¬ 
secution oi the Prolcsitants went han<l in hand wifh llie lavages of 
war in lucsteiiing the jiolitical, intelh-ctual and agrirultural decline 
oi the district. By the 18th centiii-y the bnrghers had .sunk to the 
level of “ .stadtische Bancrii,” or jxiasants with municipal pnvileges, 
and poverty and mi.sery were widely spread. 

in till latler part of the igth century, liowe-ver, this state of things 
began to be greatly modified owing lo the strong Polish iiationaJ raove- 
ineut which threatened to drive back the iKiundanes of Germanism 
111 the eastern jiroemccs of Prussia, as they luid already been drivun 
back m Bohemia. Hitherto the most iuqiurtant class in Posen luid 
been the Polish nobles, of whom many were very ])oor; but the 
eccuoimc development of the eountry and the break-up of the large 
estates into peasant holdings, which created a comparatively wealthy 
Polish middle class, threatened Gemiaa ascendancy more seriously 
than liad the Ira Utional naliuiuilism ol the nobles. To combat this 
the Prussian gov'ernmenl eulereil on a policy oi the compulsory 
Germanizalion ol the Polish jxiimlanon. In 1872 an administrative 
ordinance made German the me. 1 mm ol mslruction in the schools ' 
“ wherever possible," .and the police commissaries wlio attended 
jmblic meetings weiv instructed to close any meeting at wtiicli 
speeclic's weie delivered in Polish. In April i88,S the Prussian jiar- 
liameiU ]iasse.l a law establishing a commi.ssion for the purpo.se of 
buying the land of the Poles in I’osen and West Prussia, anil letting 
it out to German colonists. The sum of 100,000.000 marks 
(.t.5,000,000) was voted for this work, to nlnch m iHgH a like sum was 
added. In iiiteen years an are.i of nearly Ooo sq. m. ol land was 
bought from the Poles, over one-half in Posen, an.I on this over 4000 
families were setlfed. In upite of thi.s policy, however, the Polish 
element contimied to gain, tliis beingjiartly due to immigration over 
the eastern border, partly to the repressive policy ol the Pnissiaii 
govenuncnl, which converted what hail been an aristocratic opposi¬ 
tion mlo one tliat is ixipular and railieal. In lyoj much scandal 
was causi'd by the revelation made in five Prussi.an parliament of 
the metliodfi used in the attenipi to Germanize the Poles; and Count 
Billow had to confess tliat ” curiiorid punisliinent was out of place 
in religious instruction Polish children having been beaten for 
refusing to say the Lord’s Praver in German (see Ann. Reg, 1901, 
11.278). In his speech of the 14th ol laniiary 1904, in which he made I 
the above admission. Count Billow also hud to admit the failure of 
the IfiTissian policy. Ftesh legislation was passed in May, devoting 
another 250,000,000 marks (/I2,5oo,ooo) to llie policy ol Clerman 
colonization, and forbidding flic German colonists to sell flieir land 
to Poles.' The laws forbidding the use ot the Poli.sh language in 
the schools were retained, in spite of an agitation in Crf'miany itshlf 
for their repeal. Yet, three years later, Baron von llheinbabeii, 
the Prussian minister of Imauce, complained that in fifteen years the 
German population of East Prussia liad diminished by 630,000, 
while Polish immigrants had in five years immbtTcd 300,000; ,at thii 
same time he confessed that the Poles were vastly increasing (heir 
c-conoraic resources at tlie expense ol the German eleraenL As 
a result of Ihis nporta lurthei- sum of /loo.ooo was voted for 
" provincial colonization ’’ and to prevent German eiuigiation. 

In 190C1 the Pru.ssian .qovcrnraRul was made somewhat ridiculous 
by the strike of some 100,000 Polish school cliiidren, who objected 
to being whipped for refusing to answer questions in Geiman. The 
petition of the archbishop of Posen that the children should be 
allowed to receive religious instruction in Polish having been re¬ 
jected by the Prussi.in minister of education, he iasued on the 17U1 
of October a pastoral allowing ]iarenLs to confine religious in.'.tmctioii 

' Annual Register (1902), p. 280 seq. 
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to home or priestly toacliing. As a result parents were fined or 
imprisoned for withdrawing Uieir cliiidren from rdigious instruction. 
The repressive efforts of Ihc government, however, culminated 
in tho bill, introduced in the session of 1907 by Prince Biilow, pro¬ 
viding for the compulsory expropriation of Polish landowners in 
favour of Germans. This bill, which applied to " the districts m 
which tJic saiely of the endangered German clement could only be 

ensurcfi by additional allotments to German .settlers ”_ i.e. Posen 

and West Ih nssia - was passed, 111 .spite of the strennous opposition 
of some of the most conspicuous nobles in Prus.sia, in Lhe session of 
1908. At the same time under tho Public Meetings Bill, introduced 
in 1907 and now pas.scd, no language save German was lo be used at 
any public meetings other th,an international congresses, Ac.—.save 
during actual iiarliamentarv elections {Ann. Reg., 1908, o. 290). 
How oiiposed to the general .senlimeni of Germany the Pnissian 
pohev in Po.sen was, was sliown in February 1909, when it was 
condemned, though without eflcct, by a resolution of the German 
imperial ])arli.ament. In January 1910 the Prussian policy wa.s 
again arraigned in the Germau parliament in connexion with the 
" Kattowitz incident,” Herr von Delbriick justifying the removal 
of a number ol minor officials, for voting tor Polish candidate.s at 
a municipal election, on the giound lhal Uic officials cf Uie empire 
deserted the ground on whieh flic constitution of the empire rested 
if tlicy failed to support Prussia in her struggle (7 he Times, 
January 13, 1910, 5 (!.). Herr von Bethnuinn Hollweg exprts.scd 
himself later in the I’russian parliament to the same rfect (ibid. 
January 20 and 22). 

I'or the history of Posen see Wultki*, SUidtehuch dis ijinde.s 
Posen (Leipzig, 1S64); C. Meyer, Gesebtehte des Landes Posen (Posen, 
18S7), and (ieschichle der Provine Posen (Gotha, 1891); Knoop, 
.^agen and Ereahtungen aus- der Provinz Posen (Posen, 1894); G. voii 
Bergiiiami, Zur Gcscbichte der Rntwiekelung deutsdasr, polmscher und 
judischer licvOlkernng in der Promns Posen sell (Tiibmgcn, 1884); 
L. Schmidt, Gesckichle des Peui.se/dums im Lande Posen miter 
pnlnischcr Hcrrsrbafl (Bromberg, 1904); Stumpfe, Polenfrage und 
Ansiedelun^kommh.sinn. Darsletliing der siaatlichen Kolomsation 
in Posen (Berlin, 1902); Wegener, Der wirtschaftliehr Kumpf der 
Dentseker. mil den Pokm uni die Provtm Posen (Posen, 1903); the 
Ilaudbuch pir die Promnz Posen, Naihweisung der Uelwrden, An- 
stallen, Insfituh- und Vereine (Posen, 1903); and llie iiubiicaiions ot 
the Histoyi.sche (tesell.schafl fv.r die Prortns Posen (Posen, 1H82 seq.). 
See further the ofhcial work Zwaniig Jahre deutseker KuUurarbeit 
(Berlin, 1907). A goorl account of the Pius.sian policy 
ill Posen, irom an outside point ol view, will be found m tlie Annual 
Register, j ’lui im. 

POSED (Polish Poznan), a city, arrhicpi.scopal see ;md forlres.s 
of Germany, capital of the province of Posen, situated in a wide 
and sandy plain at the rnnfliicnee of the Cybin.a and the Wartfic, 
ifio ni. E. from Jk'rlin .md 103 m. from Breslau. Pop. (1885), 
(^^95)1 ('Oosh 136,008. of whom nearly oiie-hidt 

are Germans and about one-tenth Jew.s. Posen lies at the 
centre of a network of railways connecting it with Berlin, Bre.slau, 
'ntom, Kreiizburg, and Schneideraiihl. f 'hc inner line of fortifi¬ 
cations was removed in 1902 and the rit)’ has been completclv 
modernized. 'Hie principal part of Po.sen, on the left bunk ot 
the Warthe, comprises the old town (Alstnclt) and the modern 
(jiiarter (Teatecl by the Prussian.s after 1793. On the right bank- 
lie Walli.schei (a district inhabited liy J’oles) and some other 
.suburbs. Posen has fifteen Roman Catholic and three Evangelical 
cliurrhas and several synagogues, 'f'he, cathedral contain.s 
many intere.sting objects of art, but, witJi tlie exception of the 
Gothic Marienkirche of the 15th century, none of the cfiiirches 
is notable, lhe old town haU is a quaint Slavonic adaptation 
of Romanestiue forms. The royal castle, begun in 1905 and 
complefld in iyio;il a ro.st of £250,000, is a pretentious build¬ 
ing in what is officially oiJlcd Runtaue.sijuc style. It was 
intended as an effort to conciliate the Poles, and wa.s opened 
by the emperor Willi.am II., with impo.sing ceremonies, on the 
2oih of August 1910. Posen possesses an “ Emperor William ” 
library with 200.000 volumes, und the Raezynski library with 
50,000. Other pi incipal buildings are the two theatras, the 
Emperor Frcderiek muscutn, founded in 1894, the Polish museum 
and tl)c various public offices. Industries include the mami- 
fuclure of agricultural raarhinery, spirits, furniture and sugar, 
also milling and brewing. There is an active trade, both 
by rail and river, in com, cattle, wood, wool and potatoes, 
Po.sen is the headtiuarters of the V. army corps, and has a 
garrison of 6000 men. 

Po.sen, one of the oldest towns in Poland and the rc.sidence 
of some of the early Polish princes, including Bolcslaus !., 
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POSIDIPP US—POSITIVISM 


became the scat of a Christian bishop about the middle of the 
loth century. The original settlement was on the right bank 
of the Warthc, but the new town, established on the opposite 
bank by German settlers about 1250, soon became the more 
important part of the double cit)’. Posen became a great depot 
for the trade between Germany and western Europe on the one 
hand and Poland and Russia on the other. Many foreign 
merchants made the city their residence, and these included a 
colony of Scots, who exported produce to Edinburgh. The 
city attained the climax of its prosperity in the i6th century, 
when its population, aceording to one estimate, reached 80,000.’ 
The intolerance shown to tlic Protestants, the troubles of the 
Thirty ^’ears' \^'ar, the plague and otlier causes, soon conspired 
to (:h,nnge this state of affairs, otid in tlie i8th centiirv ttie 
population Siink to 12,000. New life was infused into the eity 
after its annexation by Prussia at tlic second partition of Poland 
in 1793, and since this date its growtli has been rapid. 

See I.uka.s/ewicz. Hixtotisch-statisUschi's LU'td tier Stndt I’ovii 
(Ctcr. trail!,., Po.siin, t8Hi); Oliloiisdilliger, Kur^gefalsU- 
Ocsc/iiiJilc uiul Ilt’n/nrilmng dcf Stadl Posen (Posen iSSOi- W.-r 
nQ\vMvT,Stadtliucheoit Posen (Posen, iSgz); and Puhicr dmxh Posen 
(Posen, 1895). 

POSIDIPPUS (3rd cent, k.c.), Greek dramatist, of Cassandrea 
in Macedonia, the last and one ol the most distinguished of the 
writers of the ne\>' comedy. He iiegan to wTite for the stage 
in 280 ii.c., and, according to .Suidas, wrote 90 play.s. of whieli 
jy titles nod some fragments have been prc.servcd. Hr appears 
to liui-e gone .soniewhat out of the beaten track in his clioirc of j 
subjects, and it is cs'idcnt that cooks lield an important position | 
m bis list of characters. His comedies were freijiientlv' imitated i 
by the Ronians (Aldus Gellius ii. 23), and it is eonsidcred very ' 
probable that the Menaechmi (a comedy ol errors) of Plautus is . 
an adaptation eitiicr from the Ofioon, or from some unknown | 
eoiiiedy of Posidippus, called or perhaps Minuixd'n, ' 

His statue in the Vatican is considered a ma.slerpiccc of ancient 1 
art. I 

kiiiynu'iits in A. Meineke, Poetuyttni eoitticoyiiin gycieeoyutn I 
fraginenla (ih.ys). 

Po.siiiiprus is al.so tiic name of a writer of epigrams (r. 270 n.c.), 
ol which about 30 are prescA'cd in the Greek Amhologc', 

See W. Christ, Griechische Littcrntnyeesihnhk' (1898). 

POSliraNIUS (c. 130-50 B.c.), nicknamed “the Athlete,” 
Stoic philosopher, the most learned man of lus time (so fitralio 
ntv . tjsiXoiTutfiw 7n)A.iipa6£[rT(iTi(9,Galen iTrurTyfimoKioTarni) 

and perhaps of all the school. A nat ive of Apamea in Syria and 
R pupil of I'anaetius, he spent after his teacher’s death many 
years in travel and scientific researches in Spain (particularly 
at Gades), Africa, Italy, Gaul, Liguria, Sicily and on the eastern 
shores of the Adriatic. When he settled a.'s II iit 


matlc use of writings of Posidonius in De natura deorum, bk. ii. and 

of the p.sendo-AristoKIiaii 
treatise Dc mundo also borrowed from him. 

See Zeller, Philosophie der Griechen, iii. i, 570-589 (in Eng. trams, 
irieeriosm 56-70); C. Muller, Fragmenta historicorum graeeorum. 
111. 245-296; J. Bake, Posidomi khodtt reliquiae (Leiden iSio) 
a valuable monograph; R. Schep,,ig, Dc Posidonio rerum Pentium 
teiyarum sertptore (Berlin, 181,9); H. Hincl, Untersuchungen eu 
Ciceros philosophtsehen Schriften, i. 191 seq., ii. 257 seq. 12s .sen 
• 177 - 535 , 7.S^6 789, in. 542-578 (Leipzig, 1877); Thiaiicourt, Fs'sai stir 
les traitis phtlosophiques dc Ciciron (Pari.s, 1885); Schmekel Die 
J^ophie der mittlern Stoa (1892); Arnold, Vntersuehungen iiher 
alw Si nnd Posidonius von Apamea (1S82). (See 

POSITIVE (nr PoKTABi,E)ORaAN, a medieval chamber organ 
which could be carried from place to place without being taken 
to pieces, and when played was placed on a table or stool and 
required a blower for t he bellows, a.s well as a performer. It was 
I larger and more cumbersome than the portative (y.tJ.), with 
I which it has often been confounded. The [lositive had usually 
but one kind of pipe, the open diapason of 2 ft. tone, and in the 
ifith ecntiiry tlie best t\'jie.s had three registers by means ol 
winch caeli note could be sounded with its fifth and oelave, or 
each by itself, or again in cunibination.s of twos. The positive 
diflcred from the regal in having flue pi[)es, whereas the latter 
had beating reeds in tiny pipes, unc or two inches long, concealed 
behind the keyboard. During tlie early middle ages most of the 
pneumatic organs belonged to this ti])e. 

A well-known instance of an early jjosilive or jiort.abie organ of 
the 4tli century ocrims on the oI,di.slr erected to lliu niemoVy ol 
I lii-odosins the Greal, on Ids death in A.n. 595. Among tlie illuirii 
nalcti manu.scripts of tlie British Museum mmiafures abomnl repre 
senting interesting varieties oi the portable organ ol Ihe iimldle ages' 
and Add. M.S, 2769511 (lol. i 5), Cottoo’ 
MS. liberius A \II. fol. mad, all of the 14th centurv, Add. MS. 
28902, Add. MS. 172.80, both ol the 15th century. 'I'liesc liltie 
organs were to !«• found at every kind of function, civil and religions; 
they were used in the dwellings and chajiels of the rich; at banquets 
and court fiincliuns; in choirs and music schools; and in the snirdl 
orchestras ol Pen and Monteverdi at the dawn of the iiinsieal 
(Iniiiui or opera. ^ 


shores of the Adriatic. When he settled as a teacher at Rhodes 
(hence his surname “ the Rhodian ") his fame attracted numer¬ 
ous scholars; next to Panuetius he did most, hy writings and 
personal intercourse, to spread Stoicism in the Roman world, 
and he became well known to main’ leading men, sin h as Marins! 
Rutilius Rufus, Pompey and Gicero. The last-named studied 
under him (78-77 B.c.), and speaks as his admirer and friend. 
He visited Rome, e.g. on an cmliassy in 86 b.c., but proliably 
did not settle there as a teacher. 

H is works, now lost, were writ! en in an at tractive stV'le and proved 
a iiiiiie of information to lalcr writers. The titles aiul subjects of 
more than twenty of them are known. In cuinmon with other 
Stoics III the middle period, lie dr,played ecleutie lendencie.s, follow 
mg the older St.-iics, Panaetius, Plain and Aristotle. His admiration 
lor Plato led him to write a commentarv on the Ttmaeiis; in another 
way it is shown by important modifications which he made in 
psychological doctrine. Unquestionably more of a polymath than 11 
philo.sopher, he appear.s uncritical and superficial. But at the tinv 
his spirit of inquiry provoked Strabo's criticism as something alien 
10 the sclluul (r'l (erriAnymli'sul tIi apiliTOT Jiir.p CKsAfeoVfrir ai 

iiphtpai). In natural science, geography, natural history, niathenialics 
and aslronoray he took a genuine mlercst. He sought to determine 
the distance and magnitude ol the sun, to calculate the diameter ol 
the earth and the influence of the moon on the tides. His hislorv 
of the peritid from 146 to 88 n.c,, 111 lilty-two books, must have been 
a valuable store-boiiso of facts. Cicero, who submitted to his criti¬ 
cism the memoirs whicli he nml wiiitcn m Greek of his consulship, 


MSITiyiSM (derived from panere, whence pusihis, tlml 
which is laid down, i-crtain), a philn.sopliicul term, applied some¬ 
what lottscly to any system which confines itself to the data of 
experience and declines lo recognize a priori or inotaphysical 
.speculations. In this sense the term may he applied to empirical 
)}hilo.soplier.s in general. Thus lJume is a positn-ist in the sense 
; that he sperifically rcstriet.s philosophy lo the sphere ol observa- 
j lion, and regards the cau.sal relation as being notliiiig more 
I than what we have been aeeustomed lo expect. .Similariy Mill. 

I Spencer and physical scientists generally view tfic universe 
I from the positivist standpoint. In its commonest ucccfitation, 
j however, positivism is both narrower and wider than this. Tla- 
I term is .specifically used of the philosophy of Augicstc C'omte, 
i who applied the term to his system according to which knowledge 
I is iiimed exclusively on the methods and discoveries of the 
j physical or “ positive ” sciences. According to Comte human 
' thinight pa.s.ses through three stages—theological, metaphysical 
; and positi\-e. The final stage, positivism, is the understanding 
: of the universe not as composed of a multitude of individuals 
I each with volition, but as an ordered organism governed by 
I necessary laws (sec further Comte). The outcome of this 
1 po.sitivisni is the substitution for revealed religion of a religion 
: of humanity—aceording to Huxley “ Catholicism minus 
I Christianity ”—in wliich God is replaced hy Humanity. This 
religion was to have its special priesthood, ritual and organiza¬ 
tion. 

Positivism has, therefore, two distinct sides, the philosophical and 
th'* religious or niy,stical. Pliilo.snphical positivism has had dis¬ 
tinguished representatives in France, Germany and England, ami 
in the widiTsense indicated above may be regarded as one ol tliT' 
two or three chief influences on modiTn iihilosophical development. 
Tliongh the dcl'iils of Comte's philosophic structure, e.g. the classi¬ 
fication of the sciences, arc without important signilicamcc, the posi¬ 
tivistic tendency is prominent in all systems of thought which denj 
the supernal IIral and the metaphysical Agnosticism, Phenomenal¬ 
ism. Katioiialisni, M.stcrialisin all manifest the positivist spirit, 
deiiving what may lie sueeinetiy described as the mctempincul. 
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In Franco the Comtian tratlition was maintained with important 
reservations and the abandonment of the religious aspect by Littrt 
Taine and otliers. In Germany many of the followers of Kant 
have in greater or less degree maintained the view that ali true 
knowledge depends upon Uic observation of objective phenomena. 
The distinctly religious aspect lias been comparatively unimportant, 
except in so mr as modern social evolutionist etliics may be regarded 
as rAigious in character. In England, however, a number of pro¬ 
minent Positivists liave carried out Comte's original ideal of a Church 
of Humanity with ritual and organization. The chief building (in 
Chapel .Street, Lamb's Conduit Street, London) is adorned with 
busts of the saints of humanity, and regular services are held. 
Positivist hymns are sung and addresses delivered. Among the 
loaders of this movement have been Frederic Harrison, Richard 
Congreve, E. S. Ucesly and J. H. Bridges (d. 1906). Services arc 
also held weekly in Essex Hall, London, and there are a few other 
centres in the provinces, including a prosperous church in Liverpool. 

POSSE COMITATUS (Lat. “ power of a county ”), a .summon.s 
to every male in the county, between the ages of fifteen and 
twenty, to be ready and apparelled, at the coniniand of the 
sheriff and the cry of the county, to maintain peace and pursue 
felon.s. Ecclesiastical persons, peers and such as laboured under 
any infirmity wee not compellable to attend. Owing to the 
e.stahlishment of county police, the sheriff does not now pursue 
felons, l)ut by the Slieriffs Act (1887, sec. 8, sub-sec. 2) the calling 
out of the posse comitatus is expressly authorized if the sheriff 
finds any resistance in the execution of a wriL. In view of the 
slieriffs duty to raise, if necessary, the posse comitatus il is no 
answer by him, for non-execution of a writ, to say that he was 
rc.sisled. 

■See P. E. Mather, Sheriff i.aw. 

POSSESSION (Lat. pmsessio, possiderc, to po.ssess), in law, a 
term derived from Roman law. The Roman conception of 
possession has been generally adopted, but not the Roman deduc¬ 
tions from tile conception. Tlie subject of possession has become 
more difficult owing to tile various senses in which the term hits 
been interpreted. Thii.s it has been said to be either a right or a 
fact conferring a right, or iiotli together. The latter is the view 
of Savigny, the leading uutliority upon the suiiject (Rec/il tfev 
Bm'izes, translated t)y Sir Erskinc Perry, 1848). TriirLher, tiiere 
is, il want of iigrecmcnt among legal writers a.s to the amount 
of riglit or rights that it confers. All tliat can be said witli 
siifety is tliat possession .stands in a position intermediate 
between simple detention and .absolute ownership, and that it 
implies two elements, piiysical detention and mental intention 
to liold tile tiling jiossessed as one's own. These difficulties 
being borne in mind, the definition of W. A. Hunter may be 
accepted : “ Possession is the oi'cupation of anything with the 
intention of exercising 1he.rigtit.s of ownership in respect of it 
(lininan Law, p. 209). Possession is inclinate or incomplete 
owiier.sliip; it is on its way to become ownership. In the case 
of the public domain of Komc {ager puhlicus) the jio.sse.ssion was 
really the important matter, tiie daminiuiit being practically of 
no value. Possession in Roman law was either natural or civil. 
The former was mere oceiipalion, tlie latter such occupation as 
ripened by prescription into ownership. Possession exclusive 
against the world (including the true owner) was called “ adverse 
possession,” A servitude, sueli as a right of way, could not be 
lielcl in true pos.sn.s.sion, but was said to be in “ quasi-possession.” 
The quasi-possessor, however, iiad possessory remedies, in 
Roman law .a broad distinction was drawn between pos'session 
and ownership {domiaiumy Tlie)’ were protected by different 
remedies—possession by interdict, owneiship by action. This 
differenre can only be explained by history. Here again, 
unfortunately, authoritier. differ. According to Savigny, a 
lioman citizen wlio hud Iioconie a tenant of part of the ager 
puhlicus could not by any lengtli of liolding obtain more than a 
quasi-owner.ship, but one of which it would have been morally 
unjust to have deprived him. “ The only legal remedies of 
which the tenants could avail tlicm,selves, if ejected or threatened 
with disturbance, were tlie pos.sessory interdicts, summary 
proces.ses of Roman law which weie eitlier expressly devised by 

‘ The iU.stinction is very imjjortanl, as it affects the contract of 
sale. The coiitTEict was not to transfer ownership, as in English 
law, but only vacua posstssio. 


the praetor for their protection, or else, according to another 
theory, Iiad in older times been employed for the provisional 
maintenance of possessions pending the settlement of questions 
of legal right ” (Maine, Ancient Law, eh. viii.). Savigny regards 
the protection of possession as an extension of the protection 
of the person. The same view was taken by the English court 
of exchequer in Rogers v. Spence, 13 M. & W. R. p. 581. 
According to Hunter (Roman Law, pp. 206, 221), likvi'gny 
overlooked the needs of aliens. It was the needs of aliens, 
incapable of the full proprietary rights of Roman citizens, 
that led to the invention by the praetor of a means of giving 
them equitable rights in the land, and protecting them in 
the enjoyment of these rights. Savigny attributes only two 
rights to possession in Roman law—acquisition of ownership 
by possession for a given time (usucapio, longi temporis possessio) 
and protection of posse.ssion from disturbance (interdictum). 
Others have included further rights— inter alia, the right to use 
force in defence of posse.ssion, and the right to have the burden 
of proof, in a contest as to the title, thrown upon the adversary: 
“ III pari causa possessor potior haberi debet.” Tlie position 
of the pos.sessor in Romim law was very strong. If a bona fide 
possessor, be could bring an action for furtum even against the 
1 owner; if a mala fide possessor of land, he was so far protected 
I that he could not be ejected by force. A mala fide possessor of 
I movables could, however, acquire no rights.- 
j It has been already slated that tliere is both a physir.al 
and a mental element in the conception of possession. This 
does not necessarily mean that corporal contact is in all cases 
requisite, or that the intention to hold the thing possessed as 
one’s own may not be abandoned for a time. The control may 
l>e potential as well as actual. An estate may be pos.'essed 
without the possessor going upon the kmd at all, and the 
jiossessioii of goods may be given by delivering the key of the 
, warehouse in which they are stored. In international law 
' the possession of part as giving a title to the whole has been of 
great importance (.sec International Law). Where gnod.s are 
pledged or bailed lor a specific purpose the intention of the 
! pledgor or bailor to hold them as his own is suspended during the 
existence of the limited right, of the pledgee or bailee, to whom 
a fragment of the possession has pa.>.sed. In Roman law the 
pledgor had possessio ad tisucapioiiem, the pledgee posstssio ad 
iiilerilicla. The possession of the pledgee or bailee has been 
called “ derivative possession.” Possession may be exercised 
through another (“ nnimo nostro, corporc alieno ”), as through a 
sen'ant, wlio has not true possession.’’ Possession so exercised 
has been called “representative possession.” .As soon as the 
representative determines to assume control on his own behalf 
or to sulimit to the control of another, the possession of the 
principal is gone. Possession may be transferred or lost. It is 
lost when cither the corpus or tlie animus (to use the terms of 
Roman law) ceases to exist. It may be lost by the representa- 
I lives in cases where the principal might have lost it. 

I In both Roman and English law’ the possessory tended to 
I supersede the proprietary remedies from their greater con¬ 
venience—that is to .say, the plaintiff based his claim or the 
defendant his right upon ptjssesi.ion rather than properly. The 
English possessor)’ action may have been directl)' suggested 
by the interdict. Uracton (103b) identifies the assise of novel 
disseisin, the mo.st common form of possc.ssory action, with the 
interdict unde vi. In Enghuid ejectment had practically 
superseded other real actions before the latter were (with the 
exception of dower, writ of dower ’and cjuarc impedit) expressly 
abolished by the Real Property Limitation Act 1833, s. 36. 
The action for the recovery ol land, introduced by the Judicatuic 
Acts, is the modem representative of the action of ejectment. 

- This does not agree with Eiiglesh law, where in certain eases a 
thief can give a good title to .stolen gixids, though he has no title 
himself. 

" Much of the law of master ami servant is based upon the Roman 
law of master and slave. Thu servant, like tlie slave, has not posses¬ 
sion of his master'.s goods even though 1 liey are m his custody, unlass, 
indeed, the circumstances are such that he ceases to be a servant 
and becomes a bailee. 
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The right cii A party to recover possession is enforced bv a writ 
of pwssessinn. 

Po6sp>ion gives in Englisii lew, speaking general^, much the 
seme rights ns in Roman law. Thu.s it serves to found a title 
(see Limitation, SiAitmcs op; Prescbiption), and to throw the 
onus of proof npen the claimant. In an action for the recovery 
of land the defendant need only allege that he is io possession 
by himself or by his tenant, and (whore such an allegation is 
necessary) that he had no notice to quit. The chief differences 
betwan Roman and E^sh law, arising to some extent from 
the differences in the histi^ of the two" systems, are that the 
former did not give to derivative po.sscssors (except in the case 
of pledge) the remedies of possessors, as docs English law, 
and that Roman law is stricter than English in requiring that 
possession to found usucapio should (except in the co-sc of 
fus aquae ducendae) be ex justo Htulo, or under colour of right 
(sec Prescription). There is one uise of constructive 
possession whicli is peculiar to English law- that is. where 
possession is said to be given by a deed operating under the 
Statute of Use.s (.see “ Orme’s Case,” L. R. 8. C. P, p. 381). 

In English l.iw the dortrine 01 possession become-, practically 
important in the foUowijig cases, (i) Possession serves as a con¬ 
venient means ot division 01 estates (see Rical Pkoi’Erty). Ctne of 
the divisions of estates is mU> estates in possession luid estates in 
reversion or reni.rindcr. It also serves as a dn'isioii of personal 
property {q.v.). A chose in action is s.aitl to be reducetl into pos¬ 
session wlien the right of recovery by legal proceedings has iK-come 
a riglit of enjoyment. (2) Possession gives a title against a wrong¬ 
doer. In the case of real property it is regardeil as priiua laeie 
evidence of seisin.' In the r.ase of personal property the mere 
possession of a fimler is sufficient to enable hiin to mainl.nin .-iii 
.action of trover against one who deprives him of the cliattel'' (see 
tile leading case of Armon' v. Ddatnini’, 1 Str, 504). {4) What 

is called " unity ot possession ” is one of flic inet'iua whereby an 
easei,ii-nl is exiingttislicd. Thus the owner ol close A may liavc 
h.yl a right of wav over close B, while the lalfer belonged to a 
difterenf owner. If the two closes come to be owned by (he .same 
person, the right ot way is extinginshi d, but may under certain , 
Circumstanei-S revive on the .st'paralion of the owneraliip. (4) | 
Po, 5 session is very import,ant ,as an elemenl in delermiraug the 
title to goo.ls under 14 Elis. r. 5, the Bills of Sale .Act iSy.S and 
the Bankruptcy Acts TM84 to iSgo. It may be .said that as a 
general rule retention ot poasc,ssioii by the transferor or an absolute 
^sigument or a cnlonr.able delivery of iioavisston to the trauslereo 
is strong pfiini facie evidence of fnutd. (.';) Pu.sse.ssion ol goo.ls 
or documents of title to goods is generally sufficient to enable 
agents and others to give a good title imdcT the Factors' Acts 
(see Eactor). (t>) In criminal law the question ot po.SNes.sicn is 
important in tounding the distinction between larceny and embezr-lo- 
nieiit. It the goods are in the iK).ssci,sion oi the m.'ister and liu 
gives fher.i to the custody of his servant fur a specific iiurjiosc ami 
the servant sfeals them, it is larceny; if they have never come int > 
the raaslov's possession, as it a clerk receives munoy on his nia.ster'‘i 
behiiU, it is embezAlement. Recent possession of stolon goods u 
always rcg.irded as a presumption tha' the jierson in udiose pos¬ 
session they are stole them or received them knowing them to 
have been stolen. In the case of a charge of receiving .stolen goods 
evidence may be given that: there was found in the iiossession of 
the accused other property siulen within tlie preceding period of 
twelve months, 34 & .45 Viet. c. H2, s. iq. (For p<issi.-ssion 1.1 
criminal law, see Stejilieu, of the Criminal Law, note xi.) 

(7) .\chons ol IIOHSCSSIOII ot ships tall within the jurisdiction of tite 
admiralty division. This lurisdiclion in the case of Briti.sh voasels 
dcijcncls upon the Admiralty Court Act iHtu (24 Viet. c. 10, s..8), 
in the case of foreign vessels (iu wdiich the jurislictiou is rarely exer¬ 
cised) upon the general powers of the court as a m.artUme court. 

The tloctrineii of adverse possessiem (in the old English sense, 
which was n.ot identical with the Roman law, for the real owner must 
have aotnally or bv fiction been ilisseise I) and of possessio fratris 
are now of only antiquarian intinest. 'J'lic Statutes ol Umitalioii 
liavo super.sedtd the first. The only qiiestiou now is, not whether 
possession has hern adverse or not, but whether twelve years have 
elapsed since the right accrued. Tlie maxim " possessio fratris 
de fcodo simplici sororora tacit esse haeredem " (Coke upon Littleion, 


* " Seisin ’’ and " posse.ssion " are used sometimes a.s synonyms, 
as generally by Bracton; at other times they arc di.stinguislied : thus 
there can bepoasession of a term of years, tnif no seisin (Noy, Maxims, 
p. 2). It seems doubtful, however, how larin English law a tenant 
lor years has ime po.s.sc,s.sion, tor he is in law only a liailifi or servant 
of the landlord. Bnt ho certtiinly has possessory remedies, like the 
quasi-possessor in Roman law. 

“ Compare the Code Napolhn, art. 2279 : " En fait de mcubles la 
possession vaut tit re.” 


14b) has been altered by the rules of descent introduced by the 
Itkhoritanee Act 183J, under which descent is traced from the 
purchaser. At one time possessory suits were occasionally main¬ 
tained in England, and more frequently in Ireland, for the quieting 
of possession after proof of three years’ possession before the filing 
of the bill. Bnt stich suits are now olisolete (see Neill v. Duke of 
Detiomhire, 8 A. C. 146). There was one characteristic case in old 
English law in which possession was mamtained by means of what 
wa.s called " continuaf claim,” made yearly in due form, where the 
person having the right was prewnied by iorce or fe.ar from 
excrci.sm,g it (Coke upon Littleton, 233h). Continual claim was 
abolished by the Real Property Limitation Act 1833, .s. 11. 

Scotland. —In Scotland possessory actions still exist eo nomine. 
Actions of molestation, of removing, and of maills (payments) and 
duties are examples. A possessory judgment is one which entitles 
a person who has been in possession under a written title for seven 
years to continue lus possession (Watson, Law Diet., s.v. " Possessory 
Judgment ”). 

United Slates.—Hat the law in geneml agrees with tliat ot 
England. Possessory riglits are taxed in some of the states. 
Louisiana follows Roman law closely. Possession of mcorrioreal 
rights (to use the unscientific language of the Code) is called quasi- 
posse.ssion, and the division ot possession into natural and civil is 
iDamtaincJ (Civil Code, ss. 3.489-3419), 

In .addition to the aiilhorities cited may he raenrioned Smith, 
Diet, of Antiquities, s.v. "Possessio”; M.-irkby, Elements of Law, 
liollaiid. Elements of Jurisprudence', Holmes, The Common Law 
(lect. vi.); Pollock and Wright, Possession in the Common Law. 

{]. W.) 

POSSESSION, tiie term given to the supposed control of a 
human body and mind by lui alien spirit, human or non-human; 
or the orcupalion by an alien spirit of some portion ot a human 
Ijody, causing sickness, pain, iSic. The term obsession (Lat. for 
siege) is sometunes used a.s equivalent to possession; some¬ 
times it denotes spirit control exercised from without, nr it may 
nnain no more than a maniacal munoidcism. From an aiithro- 
pologiail point of view possession may be conveniently ela.s;.ed 
as (a) inspirational, {b) demoniacal, (r) pathological, according 
to the view taken of the reason for or effect ol the spiritual 
invasion of tlic possesst d person. 

a. In imqiirational possession the oracle spirit Ls held to have 
eiitere.1 the pe.son in order to foietell the tuture or to proclaim 
the will of a god; the god himt.ell may lie rtgarjed as .speaking 
llirougli the mouth of hi.s devotee; among peoples in tlie lower 
stages of culture pos.session by spirits ot the dead is inspirational, 
especially wliere there i.s any kind of ancestor worslup in vogue.’ 
T ills kind of ]ios.ses.sio]i, so lar as i.s known, does not apjiear among 
some ol the lowest peoples, e.g. the An.straliaus; but it t.s common 
in Africa, Polynesia and .Asia, where Enropi-an iuflnenci- has not 
leil to its decay. Many of the classical oracles were regariled as 
due to flivine inspiration. The inaniiestation.s are often voluntarily 
mdneed and are provoked in many different way.s; in classical 
times the eating of Laurel leaves, the inlialiug ot fumes wliich ascended 
tr.im a cleft in tlie rocks ot Belplu, the drinking of intoxicating 
liquors, or ot a more widelv' found means ot inducing tim phenomena 
. blood were all in use. In tlie Malay Peninsula the medicme- 
nian iiikiles ineense which ri.ses in clouds from a censer and hangs 
like a mist round liis head; similar liypiiotic etiects urn produc.nl 
in Egypt ill tlic case of divining boys by mcatvs of drugs. In Fiji 
the priest .sat before a dish of .scented oil and anointed liimsolf vinth 
il, till in a few minutes he tiogan to tremble and was finally strongly 
convulsed. In parts ot India, draughts of blooil from the neck 
o£ the newly decapitated victim were the means of rousing the 
priest to frenzy; while in Siberia, America and many jiarts of Africa 
drumming, contortions and orgiastic dancing are more ct.inmonly 
louiid. According to anothw account, the Fijian prie.st provoked 
the onset of the trance by a method in use in ordinary hypnotic 

f ir.acticc; he sat amid dead sikiiee before a whale’s tooth, at which 
1C gazed sletidfastly. 

The symptoms of siipppsetl possession by a god difler as widely 
as do those of the hypnotic trance. In Hawaii thr god Oro gave 
his oracles by inspiring the priest, who ceased to speak or act as 
a voluntary a.geiit, Ins treiuied utterances being interpreted by the 
attendant prie.its. in the Malay Pcnin'mla the puwang, after 
censing himself, lies down on hi.s back, with his head .shrouded, 
and awaits the moment of inspiration. The tiger spirit which is 
the familiar ot .all Malay pawangs manil&sts its pre.sence by a low 
lifelike growl and the pawang .scratches at the mat, gives a series 
of catlike leaps and licks np from the floor thi' haiultnls of ncc 
scattered there. But his state seems to lie far removed from the 
ecstasy of the Hawaiian priest, though it must be rememliered that 
no test of bona fides is iiossible in either case. Wo meet with 
another stage in Tahiti in the lofty declamation of the possessed 
priests, who thus afford a parallel to the utterances of many modern 
mediums. Finally in Africa, wlierc the frenzied form of possession 
is also common, we find at .Sofala the manifestations of possession 
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were confined to the simple dramatic imitatioa oi the voice of the 
dead king, whose souT was believed to give couasel in this manner 
to his snccessor. 

b Demoniacal possession is a wioely spresd explanartion of sneh 
nsychopatholoRical conditions as epilepsy, somnamholism, hysteria, 
&c. • especially in the Jiast Indian field lycani hropy {ij.v.) and magical 
power (for evil) arc commonly attributed to possassion. Miicli 
S the evidence is tliat ot native witnesses, and where Eurapean 
observers have succeeded in examining a case for themselves they 
have generally been guiltless of ail knowledge of psychopathology 
and ol the pussiliibitics of snggestion; their statements arc therciore 
to be accepted only with reserve. Demoniacal possession is familiar 
to us from the New Testament narratives; there seems to be no 
reason to suppose that the cases there recorded were duo to 
anything but disease; hut. the view is still occasionally maintainovl 
by Christian apologists that real demon possession existed u; 
Judaea. Demoniacs in the Now Testament are statwl to live among 
the. tombs, to be deaf and dumb, or blind, to lie possessed by a 
muItiftKio of evil .spirits or to suffer from high fever as a result of 
possession; the demons are .said to pass into the bodies of animals 
or to reside in waterless places. No lacts arc recorded which are 
not explicable eitlier as the ordinary symptoms ot mcutal disease 
or as the result of suggestion (f/.i;.). 

f. In the lower stages ot culture all diseases are explained as 
due to the iivva.skin of tlie body by dtscase .spirits (see Animism), 
but the eifeets aro supposed to be physiological, not psychical as m 
demoniacal possession. The iiitringcmciit of a tolemic tabu, tlie 
UTath of an ancestor or other dead person or the ,iuUice of a disease 
spirit, such us the Malay bavins, or of any non-liuman spirit, may 
set up pathological conditions, according to animistic philo.soiihy. 
Such cases, as well as those of ilemoniacal i>oshes.sion, wliicli may 
be di.stingnislied from the inspirational foim by their invariably 
involuntary character, are dealt with by a variety of moans sueli as 
spells, purifications, sacrifices to tlie possessing spint, or coercion 
of various sorts {.see Exorcism). 

Wo have few data as to tlie distribution of the plienomcna 
here cla.s-.iried. Cases of iaspiratioiial or demoniaital possession 
were known in olas.sii'ai times; but tho demon of .Socialc:: must 
rather 1 )'> classed as a case of sensoiy automatism. Jn our own 
day they are icporled from the greater part of Asia, Africa and 
pol)'n<:sia, and they seem to occur in America, ftiough our 
inforinatiun is .scimfy. On the other liand, in New Guinea and 
Australia tliey arc practicallv- unknown, though automatisms 
are put down to tiic agency of the dead. 

From the psychological point of view the classification is 
again threefold; (u) as noted above, the majority of cases of 
so-called possession are simply p.si’chopathological; {t>) another 
class, the existence of which has only been recognized within 
recent times are the cases of secondary’ or multiple personality; 
the apparent independence and occasional conflict of primary 
and secondary selves has been explained by the theory of 
p(issc..ssion; hut it he.s been post.ihic in one of the mo.st severe 
eases on record to unify the two personalities and memoric:. 
after wlmt the patient descrilied a.s a .struggle between them for 
supremacy, which would inevitably have suggested po.s.se.ssiun 
as the explanation, had not the issue of the case been the amsilga- 
mation of the two streams of consciousness, (c) The problcni 
of the third clas.s of rase.s, which may ho termed mediumistic, is 
still unsolved. The medium (i/.n.) or .sensitive appears to have 
at command in the trance .state a store of meit;oii(;s connected 
with the lives of deceased friends of a siti.er {i.e. a person present 
at the seance), such memorie.s being dealt with from the stand¬ 
point of the deceased person ('.vlui is termed the communicator); 
sometimes llte momoiies are connected with the friends of a 
person nut actually proseni or with articles placed in the hands 
ot the medium, the owners being absent or dead. Mediumistic 
cases have undergone elaborate investigation at the hands ol 
the Society for- Psychical Rcrearch, and no sciious attempt has 
been nmde to invalidate the facts set forward by the, investi¬ 
gators ; hut so far no .satitifaetoiy exphination has been suggetiled. 
On the one h ,nd thought transference or telepathy (i/.v.) appcar> 
to be insufficient, unless we assume tliat tlie powers of a medium 
far transeend anything demonstrable in ordinary tclepathie 
experiments; for the facts stated by or through the medium 
about the communicator seem in many case;, to be known in 
their entirety to no single living persiin. If thought transforcnce 
is the eixplanation, we must admit that the medium can (i) 
ransack all living brains for fact.s, (3) select those which are 
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pertinent (f.e. known to the communicator), and (3) combine 
them in such a way as to suggest that the source of the informa¬ 
tion is the dead person. On the other hand, although, as we 
have seen, the cummunieatioDS show knowledge bamologons 
to that of the deceased, they demonstrably do not include the 
whole of his knowledge; more than one attempt has been made 
to obtain from communicators the contents of sealed letters, 
written during their lifetime and kept from the knowledge of all 
other human beings till the seal wa.s broken; but such attempts 
have so far failed, and the failure seems to form conclusive 
evidence botli against po.s.se.ssion and agaiiut other explanations 
based on the supposition that the dead arc communicating. 

hlELtoCRe PHY.— For atithropologicnl data see Bastiati, Dei' 
Mtvs’ h; CovtemporaryRtvim,\\\i ■ 3O9; Tskt-sptakingPtopUs: 
Noevius, Demon Possession; Kadlotf, Das SelmmavevltitK; Skeal, 
Malav Magic; Stoll, Suggestion und Uypnotismus; Tylor, Primitive 
Culture; Venlim, I.e Diahir dans les missions; Maury, /,« Magic, 
p. seq.; ChaiiiberIain,7'Ai«^s Japanese,s,v. For di,scus.Hion 

of New 'i'cstameiU tacts seo W. M. Alexander, Demoniat at Fos- 
sessian m the New Tcsiameiil; Coiiybcare, in Jewish Quarterly 
Review, viii. 57O, is. 50, 444, 581; Herzog's Rcalenevdopadie, s.v, 

*' Damomschc.” For p.vlri.stic literature see Bingham, .dniiguities,i\i. 
For incdiumistic ]x).ssession .see Myers, Human Personality; and 
the same aulltor on " Pscuihqio-ise'-.sion ” in Pros, S.P.R. xv. 384; 
Pros. S.P.U. vi. 430-4'>o, viii. 1-U7, xiii. 284-482, xvi, I-43i>. 
xvii. 01-244. Ac. For medical and psychological observations 
sec Griesinger, Mental Pathology; James, Prinnplrs of Psychology. 
Janet, Nivroses et iil'rs fixes; Kratt-Ebbing, Psychiatne; Sidis and 
S. 1’. Goodhart, Multiple Personality. (N.W. T.) 

POSSNECK, a town of Germany, in the duchy of Saxc- 
Mciningen, 21 ni. by rail S. of Jena, on the Kotschau. Pop. 
(1905), 12,702. It has u Gothic Evangelical church built alxiiit 
1.300, and a Gothic town hall erected during the succeeding cen 
tun-. Its chief indu.stries are the making of flannel, porcelain, 
furnitnre, machines, musical instrument.s imd chocolate. The 
town has also tanneric.s, breweries, dveworfa and brickworks. 
P6.ssntrk, which is of Slavonic origin, pa.sscd about 1300 to the 
landgi'ave of Thuringia. Later it belonged to Saxony and later 
still to the duchy of Saxe-Coburg-Saalteld, passing to Saxi - 
Meiningen in 1826. 

Sec E. Koch, Aus Pbr,s«e.cks Vergangeiiheit (Possnock. 1804-18051; 
tlu- .same writer, lieilritge. zur urkundlichen Geschichtr der Stadl 
Pusstirtk (Pe.^sueck, iKgii-iyoo); and tlie OeschirhU der Staitt 
Possncik, published by the Possnerlier Zritung (Pos.sneck, iqoz). 

POST. I. (An adaptation in 0 . Eng. of the Lat. /wifi's, 
from peiiere, to place), a .stock, stake or stump, particularly an 
upright timlx-r used as a sup|iorl in biiikling, as part of the 
framework of a door, as a boundary mark, ite,, and lonnerlv 
as a convenient abject to which to attiich public notices, 
■whence the verb " to post," to piiblisli a notice, advertisement, 
&e., by aflixing it in a conspicuous position, hence to iru^e a 
statement witli regard to an event or person, e..g. the " po.stiiig " 
of a defaulter, or of a .ship as overdue or mi.ssing at Lloyd's. 

2. (An adaptation of the Fr. pnsle, station, position, Ttnl. 
po.sta or posto, formed from the past participle posilus, of Lat. 
povere, to place), position, station, a position occupied by a 
soldier or body of soldiers, especially one specifically allotted to a 
soldier, siicb a.s the round of a sentr}-, hence a place of employ¬ 
ment, an office. The sense of sUtion has developed into the 
particular application of the word and its various derivatives, 
“ postal,’’ " postiige,” &c., to the service ronnee.tcd with the 
delivery of letters (sec Fort and Postai, .Skhvick). From the 
earliest times, as wc see from the ayyaptia ol the Persian kings 
{Herod, viii. 98), the speedy despatch of nn-ssages, lelter.s, &c., 
was attained by relay.s of men and horses stationed at regular 
intervals. This is paralleled by the disposiii equites of Roman 
times and by the elaborate .system of the Great Khan which 
Marco Polo de.scribes on the roads of China. The New English 
Dictionary find.s the earliest use of the O. Fr. pocste and the Hal. 
pasta for these stations of men and horses in Mari:o Polo's 
account. The Medieval Latin expres.sion for the couriers was 
cahallarii postaruni, riders of the posts. From the stations or 
relays of horses the word wa.s early applied to the riders them- 
selvW., and later to the mail carried by means o! tho “ posts," 
and thence to the -whole service. At the firsi establishment of 
i 
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POST, AND POSTAL SERVICE 


regular posts in the i6th century in England, they served two 
purposes, the carrying of the king’s letters and the exclusive 
supply of horses for his couriers and for other travellers, the first 
being called the “ posts of the parquet,” the second “ the 
thorough posts.” When, in 17X0, the monopoly of supplying 
post-horses was taken away from the “ postmasters,” the term 
was retained for the “ posting ” establishments for travellers 
throughout the country, as well us in such words as “ post-boy ” 
and ” post-chaise.” The expression “ post-haste,” generally 
used adverbially in the sense of “ with the utmost speed,” was 
originally a superscription, “ haste, fiost, haste,” on letters that 
needed the greatest despatch, and was a command addressed 
to the “ post,” the bearer of the message. The peculiar use of 
‘‘ postmaster ” as the name of the “ scholars ” of Merton 
College, Oxford, has not been explained. It occurs in the 
college records first as the name of a building (Postmasters’ 
Hall) outside the college, in which the scholars (called porcion- 
istae or portionistac) lived until about 1575. The suggestion 
that “ postmaster ’’ is 11 corruption of portionista is far-fetched, 
and there is nothing to support the theory that the scholars, 
as servitors to the masters, stood behind I hem at table and were 
thus called post-magistn. 

POST, and POSTAL SERVICE. The germ of modern postal 
•systems is to be looked for in the earliest organized establishment 
of a staff of government couriers. In the postal system of Spain 
and the German empire there is express record of permission to 
government couriers to curry letters for individuals in April 1544; 
and within fifteen or sixteen years that permission had grown 
into a legalized and regulated monopoly, whence the counts 
of Taxis drew part of their profits .as postmasters-gcncral. In 
Great Britain existing private letters of the 15th century—some, 
perhaps, of the 14th- hear endorsements which show that they 
were coin'cycd bj- relays of men and horses maintained under 
the control ol the government, and primarily intended for its 
special service. In several states on the continent of Europe 
the universities had inland postal establishments of a rndimen- 
tary sort at an early date. The university of Paris organized 
a postal service almost at the beginning of the 13th century, 
and it la.sted in a measure until 1719. In various parts of 
Europe mercantile gilds and brotherhoods were licen.scd to 
establish posts for commercial purposes. But everywhere—as 
far as the accessible evidence extends - foreigij posts were under 
state control. 

Grkat Britain 
Early History (c. J.iJJ-rSjfi). 

As early as the middle of the i^th century entries occur in 
the wardrobe accounts of the kings of England of pavmcnts to 
royal messengers for the cnn\'cyance of letters. In 
Vintu^!' supervision of these royal messengers lies the 
germ of the office of postmaster-general. The first 
English postmaster of whom a di.stinct account can be given is 
Sir Brian Tuke, who is described (1533) in the records .as “ Magis- 
ter Nunciorum, rursonim, sive Postarum,” “ both in Engknd 
and in other parts of the king’s dominions beyond the seas.” 
But long subsequent to this appointment of a postmasUr- 
general the details of the service were frequently regulated by 
proclamatiotis and by orders in cottncil. Thus, among the 
royal proclamations in the library of the .Society of Antiquiiries, 
there is one of Philip and Mary (undated, but apparently of 1555) 
which regulates the supply of horses for the conveyance of letters 
to Dover. Ag.iin. in July 1556 the lords of the council ordered 
” that the postes betweene this and the Northe should cche of 
them keepe a booke, and make entrve of every lettre that he 
shall receive, the fvme of the deliverie thereof unto his hands, 
with the parties names that shall bring it unto him.” Much of 
the business of the foreign postal sers'icc to and from England 
during the earlier years of Queen Elizabeth was mantiged by the 
incorporated “ merchant strangers,” who appointed a special 
po,stmaster. When that office fell vacant in 1568 they quarrelled 
about a succes,5or; and the quarrel cn.st them their privilege.' 

■ F. Windobank to Sir W. Cecil: “ All the Italian.s were unwilling 


The accession of James I. to the English throne, by neces¬ 
sitating a more frequent communication between London and 
Scotknd, led to improvements in the postal service. 

Special posts had already been established by the , 

magistrates of certain .Scottish towns to convey their 
despatches to and from the court. Thus in 1590 a messenger 
was appointed by the magistrates of Aberdeen with the title of 
“ council-post.” 2 The new royal orders of 1603 directed (i) that 
the postmasters at the various stages should enjoy the privilege of 
letting horses to “ those riding in post (that Ls to say) with horn 
and guide,” by commi.ssion nr otherwise, and to that end they 
were charged to keep or have in readiness a sufficient number 
of post-horses; (2) that the lawful charge for the hire of each 
horse should be, for public messengers, at the rate of zjd. a mile, 
‘‘ besides the guides’ groats,” private travellers being left to make 
their own agreements. Finally, it was directed tliat every post¬ 
master should keep at least two horses for the express conveyance 
of government letters, and should forward such letters within a 
quarter of an hour of their receipt, and that the posts should 
travel at the rate of not less than 7 ni. an hour in summer and 
5 m. in winter.'^ 

In 1607 the king granted to John St.anhope, first Baron 
Stanhope of Harrington, and to his son Charles Stanliope, after¬ 
wards second Ixird Stanhope, jointly and to the survivor of 
them, the postmastership of England under the title of “ Master 
of the Posts and Messengers,” with a fee of 100 marks a 
year, together wifh all “ avails and profits ” belonging to the 
office. In 1019 a separate office of ‘‘postmaster-general of 
Elngknd for foreign parts” was created in favour of 
Matthew do Quester * and Matthew de Questcr the 
younger. The new office was regarded by the exist- 
ing postmaster-general, Charles, Lord Stanhope, as 
an infringement of his own patent. A long dispute ensued in 
the king’s bench and before tbc lords of the council.’' In 1626 
by an order in council liberty was granted to all companies of 
merchants, including the merchant adventurers, to send their 
letters and despatches by messengers of their own choosing. A 
year afterwards this liberty was revoked, except for the Company 
of Merchant Adventurers. Lord .Stanhope, however, continued 
to cariy letters abroad by his agents, and obtained a warrant 
prohibiting De Questcr from interfering. It .shows strikingly 
the confusion of postal affairs at this period to find a statement 
! addressed to the privy council by the postmasters of England 
to the effect that they had received no payments ‘‘ ever since 
the last day of November 1621 till this present time, June 1628 ” 
—the arrears amounting to £22,626. 

The rights of the postmasters were also infringed by private 
individuals, as by one Samuel Jude in 1629 in the west 
of England." In 1632 the foreign postmastership was .assigned 
by De Quester, who had lost his son, to William Frizell imd 
Thonuas Witherings. Letters-patent were granted to them 
to kve their voices to Haphacl, . . . but inclined to favour GocHrey ” 
(Dorn. Cor. xlviii Ij 65, State Paper Dept., Rolls Office). 

Raphael was a Gorman, Godfrey an ICnglislunan. 

- Kennedy, . 4 niiali oj Aberdeen, i. 262. 

" Hook of Proclamations, p. 67 (S. P. O.; now in Rolls House); 
Report from the Secret Committee on the Post Office (184B, appendix, 
pp. 38-40. 

■' Or '■ De I'Eipiester." as he is called in Latch's Reports of King’s 
Bench Cases, p. 87. 

* Those disputes were much embittered by the growing jealousies 
of English against foreign mcrchant.s. The proofs of this in the 
state correspondence of Elizabeth's day arc abundant, but there 
were m-any statesmen who took larger views. Sec, e.g., John Jnhn- 
.son’s " Brief Declaration for the ... erecting and maintaining 
ot the Staple ... in England ” (June 1582), Dom. Corresp. Islh. 
cliv. No. to; and compare the same writer’s " Discourse for the 
repairing tlic decayed State of the Merchants," &c.. (July 22, 1577), 
ibid. cxiv. No. 39, with Leake's " Discourse " &c., of the same year 
('bid. cxi. I seq.), and with John Hales's " Letter to Sir W. Cecil ” 
(March 20,1559), ibid, iii,, where he describes the merchant strangers 
.as being " spies for foreign princes," and with Cecil’s " Reasons to 
move a Forlxiaring of the Restitution of the Intercourse to Antwerp ’’ 
(1564), ibid. XXXV. No. 33 (in Rolls House). 

" See Analytical Index to the Remembraneia, p. 418, as quoted bv 
H. B. Wheatley in the Academy of the 27th of December 1879, 
p. 4O4. 
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jointly, the isth of March 1633.1 Witherings took the labouring 
oar, and ranks as the first of many conspicuous postal reformers. 

Under him one Richard Poole obtained a special 
wiibcrittgs. postmastership for the service of the court. Among 
the earliest measures of improvement taken under the new 
patent was an acceleration of the continental mail scrsdcc. 
For this purpose the patentees made a contract witli the 
count of Thum and Taxis, hereditary postmaster of the 
Empire and of Spain. At this time there was still but one 
mail weekly between Ixmdon, Antwerp and Brussels, and the 
transit occupied from four to five days. By a subsequent 
contract with Count Thum two mails weekly were secured and 
the transit made ordinarily in two days.'i In June 1635 Withcr- 
ings submitted to the king a proposal “ for settling of staffets 
or pacquet-posts betwixt London and all parts of His Majcsty’.s 
dominions, for the carrying and rc-carrying of his subjects’ 
letters,” which contains curious notices of the state of internal 
communications. The net charge to the Crown of the existing 
posts is stated to be £3400 per annum. Letters, it is said, 
” being now carried by carriers or footposts 16 or ifi m. a day, it 
is full two months before any answer can be received from Scot¬ 
land or Ireland to London. If any of His Maje.sty’.s subjects 
shall write to Madrid in Spain, he shall receive answer sooner 
and surer than he shall out of Scotland or Ireland.” By the new 
plan it was proposed that all letters for the northern road should 
be put into one “ portmantle,” and directed to Edinburgh, 
with separate bags directed to such postmasters as lived upon 
the road near to any city or town corporate. The journey from 
London to Edinburgh was to be performed within three days. 
The scheme was approved on the 3rst of July 1635, the procla¬ 
mation establishing eight main postal lines—namely, the great 
northern road, to Ireland by Holyhead, to Ireland by Bristol, 
to the marches of Wales by .Shrewsbury, to Plymouth, to Dover, 
to Harwich and to Yamioiilh. The postage of a single letter 
was fixed at 2d. if under 80 m., 4d. if between 80 and 140 m., 
6d. if above 140 m., 8d. if to Scotland. It was pror'ided that no 
other me.s.senger.s or footpo.sts should carry letter.s to any places 
so provided, except common known carriers, or a particular 
messenger “ sent on purpose with a letter by any man for 
his own occasions,” or a letter by a friend, on pain of exem- 
pl.ary punishment.-' In February 1638 another royal procla¬ 
mation ratified an agreement between Witherings and De 
Noveau, postmaster to the French king, for the conveyance of 
the mails into France by Calais, Boulogne, Abbeville and 
Amiens.' 

But in 1640 the active po.stmaster was accinsed of divers 
.abuses and misdemeanours, and his office sequestrated into 
the hands of Philip Burlamachi of Ixmdon, merchant, who was 
to execute the .same under the inspection of the principal 
secretary of state.-' Witherings then assigned his patent to 
Robert Rich, earl of Warwick, and a long contest ensued in 
both houses of parliament. The scipiestration was declared 
b)- a vote in parliament in 1642 to be illegal. Nevertheless 
the dispute gave repeated occupation to both houses during the 
period from 1641 to 1647, and was diversified by several affrays, 
in which violent hands w-ere laid upon the mails. In 1643 the 
post office yielded only £5000 a year. In 1644 the Lords and 
Commons by a joint ordinance appointed Edmund Prideaux 
‘‘ to be master of the posts, messengers and couriers.” In 1646 
the opinion of the judges was taken on the validity of Wither- 
ings’s patent (assigned to Lord Warwick), and they pronounced 
that “ the clauses of restraint in the said patent are void and not 
good in law; that, notwithstanding these clauses be void, the 
patent is good for the rest.” " It is evident, therefore, that any 

' Minute- in “ House of Lords' I’apur.s " {1O33), I'ourlh Report of 
Hist, MSS, Commission (1874), ajiu. Tin- papers there calendared 
contain many proofs of Withering.-, s activity and ability. See also 
appendix to Fifth Report (1875), and “ A proclamation concerning 
the Po.stmaster of England tor Forraigne Parts " (July ig, 1032), 
in Rymer’s Foedera. xix. 385. 

® kgerton MS. (lint. Mus.), No. -2343, fol. 3 seq. 

“ Rymcr, Foedera, xix. 641. * Ibid. xx. 192. ’’ Ibid. xx. 429. 

“ Journals of the House of Commons, ii. Si, 82, 93, 470, 493, 500, 


prohibition to carry letters must be by act of parliament to 
have force of law. 

In 1650 an attempt was made by the common council of 
Ixmdon to organize a new postal system on the great roads, to 
run twice a week. This .scheme they temporarily 
carried into effect as respects Scotland. But Mr c^rowe// 
Attorney-General Prideaux urged on tlie council 
of state that, if the new enterprise were permitted, besides 
intrenching on the rights of the parliament, some other means 
would have to be devised for payment of the postmasters. Both 
houses resolved (i) that the offices of postmasters, inland and 
foreign, were, and ought to be, in the sole power and dispostil of 
tlie parliament, and (2) that it should be referred to the council 
of state to take into consideration all existing claims in relation 
thereto. Of the.se there were five under the various patents 
which had been granted. Thereupon the Protector was advised 
that the management of the post office should be cntru.sted to 
John Thurloc by patent upon the expiration of John Manley’s 
existing contract. Thurloe was to give security for payment 
of the existing rent of £10,000 a year. Ultimately the posts, 
j both inland and foreign, were farmed to J ohn Manley for £10,000 
a year, by an agreement made in 1653. Meanwhile an attorney 
at York, named John Hill, placed relays of po.st- 
hor.ses between that city and London, and undertook 
the conveyance of letters and parcels at half the 
former rates. He also formed local and limited partnerships 
' in various parts of the kingdom for the extension of hi.s plan, 
j which aimed to establish eventually a general penny postage 
I for England, a twopenny postage for Scotland .and a fourpenny 
postage for Ireland. But the post office was looked upon by 
the government of the day as, fir.st, a means of revenue, and 
secondly, a means of political espionage.' The new letter- 
carriers were “ trampled down ” by Cromwell’s .soldiery. The 
inventor had a narrow escape from severe punishment. He 
lived to publish (1659) the details of his plan, at the eve of the 
Restoration, in a pamphlet entitled A Penny Post: nr a Vindica¬ 
tion oj the Liberty and Birthright of every Englishman in carrying 
Merchants and other Mans tetters, against any Restraint of 
Farmers, At. It is jirobable that this publicationhelped to 
prepare the way for tho.se measures of partial but far-rearhing 
reform which were effected during the reign of Charles II. The 
rates of postage and the rights and duties of postmicsters were 
settled under the Protectorate by an act of parliament of 1657, 

. c. 30. In 1650 the item, ” by postage of letters in farm, £14,000,” 

I appears in a report on the public revenue." 

I The government of tlie Restoration continued to farm the 
I post office upon conditions similar to those imposed by the act 
' of 1657, but for a larger sum. Henry Bishop, the 
; first postmaster-general in the reign of Charles II., // 

1 contracted to pay a yearly rent of £21,500, these new 
! arrangements being embodied in the .■^et 12 Charles IT. c. 35 
i (1660), entitled ‘‘ An Act for Erecting and Establishing a Post 
; Office.” A clause proposing to frank all letters uddre.ssed to 
I or sent by members of parliament during the ses,sion was 

' 3VI, 1158 seq.; Journals of the House of IaiiJs, v. 343, 3S7, 450, 4O9- 
47,t, seq.; Report from Secret Committee on the Post Office, 
Appendix, pp. oo-Og. 

■' Illustrations of this may be seen (in the slate-p,aper department 
ol the general record ollic.e) among Hie correspondence between 
Sir John Coke and Lord Conway, and al.so in many other .state 
ietters, as wcli after (he outbreak of tlie great rebellion as bclore 
it. There is in the Bodleian Library (MS. Rawlinson, A .177) a 
minute account ol the methods alleged to have been pursued in 
the .systematic and periodic.al examination of letters entrusted to 
the iK>.st olhce. The paper is not authenticated by any signature, 
and it undated. But it is an original document of tile time ol 
Charles 11.. addressed to Mr Bridgman, elerk of the council, and 
draw'll uj) to recommend the adoption of a like jiractice, but with 
renter dexterity tlian that used by Dr Dori.slaii.s and Samuel 
lorland, who, according to this narrative, iormed tie- Cromwellian 
hoard of examiners for post-office letters, and w’lio read all that were 
addressed to foreign part.s. 

" Tliere is a copy in the library of the British Museum, from which 
H. B. MTicatley has given the abstract quoted above. 

” Journals of the House of Commons, vii. 627. 




ment during, that t. pwaent parha- 

shottld permt the secMUries. ef stt^ w *** ’®“** 

the tu,^ey and 

ashop w« sueeeecW by Daniel. oS b S otl^Z 

SLs^t .un that » no postmasters or other 

£Tk. ^ ^ ^ employed m the conveying of letters, or 
^str^ mg of the »me, or any other person or persons, . . . 
Mtpt ^ the mmtdtaU varrcMt of our principal secretaries of 
slate, shall presume to open any letters or pacejuets not directed 
unto themselves. ’ In 1677 the g.neral post office comprised 
m the chief office, under Henry Bennel, earl of Arlington, us 
postma.ster-gencral, seventy-five persoas, and its profits nere 
farmed for i,4.tooo a year. There were then throughout England 
and Scotland tfia defjiity postma-sters, and in Ireland 18 officers 
at the Dublin office and 45 country postmasters. “ The number 
of letters missive,” says a writer of the same year, “ is now 
jn-odigiously great. ... A letter comprising one whole sheet of 
jiapcr i.s conveyed 80 m. for twopence. Ever}- twenty-four 
hours the post goes tao m., and in five days an answer mav be 
had from a place 300 m. distant, '- By an act of the i<;th 
Charles 11 . (“An Act tor .Settling the Profits of the Post Office 
on the duke ol York, and his Heirs-Malc ”), and b)- a subsequent 
proclamation issued in August 1683, it was directed that the 
postmaster-general should “ take eflectual care for the convey¬ 
ance of all bye-letters, by esUiblishing correspondences ... in 
all considerable market-town.s with the next adjacent po.st- 
slage,” and the rights of the postmasters as to hiring hoi-ses 
were again empnasized. 

During the po.sscssion of the post office profits by the duke, of 
■York a London penny post was established by the joint entcr- 
Oockwra*s prise of William Dockwra, a searcher at tiie custoins- 
LenOoa house, and of Koberl Murray, a clerk in the excise 1 
Penny Post, ofi'icc. Tlie working-out of the plan fell to the first- ' 
named, and in his hands it gave in April t68o although 
but for a sliort time—far more extensive postal facilities to 
the l.ondoners than even those afforded 160 years later by 
the plans of Sir Rowland Hill. Dockwra carried, rcg.stercd 
and insured, im a penny, lioth letters and'jiarccls up to a 
pound in weiglit and £10 in value. He took what had been 
the mansion of .Sir Robert Abdy in Lime Street as a chief office, | 
estubhshed .seven sorting and district offices, and between 400 ^ 
and 500 receiving-houses .md waTl-boxes. He established 
hourly rollections, with a mtiximum of ten deliveries daily for 
the central p,art of the city, and a minimum of six fur the .sulnirbs. 
Outlying villages, such as Hackney and Islington, had four daily 1 
deliveries; and his letter-carriers collected for each despatch of i 
the general post office throughout the whole of the city and ! 
suburbs. Suits were laid against him in the court of king’:, i 
bench for infringing on the duke of York'.s patent, and the ' 
jealousies of the farmers eventually prevailed. The penny ] ost 1 
wits made a branch of the general post. Dockwra, after the 
Revolution of tAS.S, obtained a pension of {500 a year (for a 
limited term) in compensation of his losses. In 1607 he was ' 
made comptroller of the London office. Eleven years later his j 
improvements were outvied by Charles Povey, the author of 
schemes for iraprovitig coinage, and also of a curious volume, 
often WTongly ascribed to Defoe, entitled The Visions of Sir ' 
Heister Ryley. Poeey took upon himself to set up a foot-post . 
under the name of the “ halfpenny carriage,” appointed 
receiving-houses, and employed several persons to collect and 
deliver letters for liire within the cities of London and West¬ 
minster and borough of .Southwark, “ to the great prejiidiee of 

' Ttie trusted friend hut not alway.s the trusted adviser ol tlie 
duke of Ormonde. O’NeiU’s coiwspondencc e:ists among the 
duke's pap-rs, in part at Kilkenny Castle, in jiart (extensivelv) 
among the Carte MSS. in the Bodleian; and it .abounds in incidc.ital 
illustrations Ilf postal administration in h<nli Kngland and Irekand. 

“ Quoted in Gent. Mag. (1815), x.xxv. }og, 310. 
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memie,” m was repcesented by the postmastepgeneiBl to 
th* tonda of. the treasury. Povey was compelled to dosbU 

this period- the po.stal system of Scotland was distinct from 

ct England. It had been reorganized eoely ia the reign of 
Charlee IL, who in September 1662 hud appoimted! 

Patrick Cruhame of Inchbrakie to be postmaster- Bnrty 
general oi Scotland for life at a salary of Aoo Scots. 

But it would seem from the proccetlmgs of tlic Scottish o'** 
privy council that the rights and duties of the office Systam. 
were iU defined; for immediately after the appointment oi Grahamc 
the council commissioned Robert Mein, merchant ami keeper of tlic 
; letter-office in Edinburgh, to establish posts between Scotland and 
I Ireland, ordained tliat Linlithgow, Kilsyfli, Glasgow, Kilmarnock, 

; Dumboag, Ballantrae and POrtpatrick should be stages on the route 
and granted liirn the sum of £200 sterling to build a packet-boat 
to carry the mail from Por^atriek to Donaghadee.“ 

Perhaps tlie earliest official notice of the colonial post is to bn 
scon in Ihc following paragraph from the records of the gencr.al 
I court of Massachusetts m if>3o. '■ It i.s ordered tilat 
i notice be given that Ricliard Fairbanks his house m 
! Boston is the plate appointed for all letters which aro Colonial 
I brought from beyoml the seas, or are to be sent tiiithci- 
i to be Icll with him; and he i.s to take care tiial they are to be delivered 
or sent acrxirding to the directions; and he i.s allowed for every letter 
; a penny, and must answer all niLsearriagcs through his own neglect 
, in this kiud. ' 1 he court in 1607 was petitioned to make bctler 

I postal anangcmenls, the petitioners alleging the frequent " ln.s.s 
of letters whereby merciiants, rapecially with their Iriends and 
employers in foreign parts, are greatly damnified; many lime,s the 
■ Icttci-S are imputed (.') and tin-own upon the exchange, so tb.at tho.se 
. who Will may take them up, no jxTson, without some satisfaction, 

I being willing to trouble their bouses Ihei-ewith." In Virgiiiia the 
: po.stal .system was vet more pr'n<iti,c. The colonial law of 1037 
: reqmi-ed eveiy planter to provide a me.sscnger to convey the 
despatches as they arrived to the next plantation, and so on, on pain 
I of lorfeiting a hogshead of tobacco in delauit. The government 
of New York in if)7i established "a post to goe monthly from 
New York to Hoslon," adverti.smg “ those that bee di.sposed to 
send letters, to Irring them to the .secretiu'V’.s ofiiee, where, in a 
lockt box, they .shall be preserved till Ihe mcssengei calls tor them, 
ail pei'.soiis paying the post before the bug > lie,sealed u]).” * Thirty 
years 1-ater tins rannllily jxisf li.-ul become a lortnightlv one. The 
office of postniasler-general lor ,'Vmciica bad been created in 1(102. 

The art ot the ytli of Queen .''j-inc which mn.solidated the 
po-^ls of the empire into one c.sl.abhshmcnt, and, as to organiza¬ 
tion, continued tc be the great charter of the post 
oifiee until the reforms of 183S-1850 mainly intro- ^cto/Con¬ 
duced by Sir Rowland Hill. I'he art of Anne ’•’***•'*”"■ 
largely inrreased the powers of tlic i>o.stma.stc.r-gencral. It 
reorganized the chief letter-offices of Edinburgh, Dublin 
and New York, and settled new offices in the West Indies 
and elsewhere. It eslablisliecl three latc.s of single po.stagc, 
viz. English, 3d. if under 80 m. and 4d. if above, and fid. 
to Edinburgh or Dubhn. It continued to the postmaster- 
general the .solo prii'ilcge “ to provide horses to persons riding 
post.” And it gave, for the first time, parlianicn-Lary sanction 
U* the pow-er, formerly quc.stionable, of the, seeretiiries of state 
with respect to the opening of lettcr.s by enaetmg that “ from 
and after the first day of June 1711 no per.son or persoits shall 
pre-sume ... to open, detain or delay . .. atiy letter or letters ... 
after the, same is or shall be delivered into the general or other 
post office, . . . and before delivery to the persons to whom they 
arc directed, or for their use, etecepi liy an express warrant in 
writing under the hand of one of the principal secretaries of state, 
for every such opening, detaining or delaying.’’ 

Nine years after the passing of the act of Anne the rross-post.s 
were farmed to the well-known “ humble ” Ralph Allen—tlie 
lover of peace and of humanity.-' Allen beeame 
the inventor of the cro.ss-roads postal system, 
having made an agreement that the new profits * *’ 
so created should be his own during his lifetime. Ills im¬ 
provements were so successful that he is said to have netted 
during forty-two years an average profit of nearly £12,000 
a year. 

" l.ang, liisiurical Summary nf the Post Office in .Scotland,™. 5, 

* Milos, " History of the Post Office,” in the American Banker's 
Magazine, new senes, vol. vii. p. 35S scq. 

" " Is there a variance ? enter but this door. 

Balked are the courts; the conte.st i,s no more." 

PnjK-'s " humble Allen ” was al.so the ” Allwnrthv " of Fielding. 
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The postal nnnezra»of Great Britaia, nteaawhilie, stood tlnu 
Givss and Net Jncomt, r!» 4 ~ni 4 ‘ 



Gross produce. 

Net Revenue. 

1724 

£ s. (t. 

178,071 16 9 

1 s. d. 
90,339 7 5 

1734 

17*^34 .3 1 

gxjol IX 0 

1744 

194.48* 8 7 

85,114 9 4 

1754 

214,300 10 6 
225,326 5 8 

97,305 5 I 

17O4 

116,182 8 5 

1774 

313,032 14 6 

90 

1 


The system of burdening the post-office revenue witti pensions, 
nearly all of wliioh had jio public connexion with the postal service, 
and some of which were unconnected with any public 
ftrmaneaf aorvice, was begun by Charles II., wh.o granted to 
pensfont. Barbara, duchess of Cleveland, a year, and to 

tliB earl of Rochester 1(^4000 a year, out ol tliat revenue. The 
example was followed uutil, m i(K) 4, (lie pensions so chargeable 
amounted to /ii,20o. Quw-u Anne granted a pension of lyxto 
to the duke of Marlborough, charged in like manni-r. In March 
1K57 the existing pensions ceased to be payable by the post oflice, 
and became chargeable to tlie coasolulaled lun.l. 

In October 1782 the notice of the manager of the Bath theatre, 
John Palmer (1742-1818), was attracted to the postal sendee. 
Palmer'll So h.abittial were the robberies of the post that they 
Malt- eam.e to be regarded as necessary evils. The offieials 
coaches. urged the precaution of .sending all bank-notes and 
bills of exchange in halves, and pointed the warning with a 
philosophical remark that “ there are no other means of prevent¬ 
ing robberies with eflcet.” At this period the po.stal system 
was charaetorized by extreme irregularity in the departure of 
mails and delivery of letters by an average speed of alwnit 
3I m. in the hour, and by a rapidly inereasing diversion of corre- 
.spondence into illicit channels. 'J’he net revenue, which had 
averaged £167,176 during the ten years ending with 1773, 
averaged hut £t5i;, 625 during the ten years ending wdth 1783, 
Yet, when Palmer suggested that by building mail-coarhes 
expressly adapted to run at a good .speed, by furnishing a liberal 
sufiply of horses, and by attaching an armed guard to each coach 
the public would be greatly benefited, and the post-office revenue 
considerably increased, the officials maintained that the existing 
system was all hut pe.rfeit. Lord Camden, however, brought 
the pl.an under the personal notice of Pitt, who insisted on its 
being tried. The experiment w.as made in August 1784, and its 
succe.ss exceeded all anticipation. The following table shows 
the rapid increase of res'emie under the new arrangements;— 
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It had been at first proposed to reward Palmer by a gr.ant 
for life of 2I "/„ on a certain proportion of tiie increased 
net revenue, which wotdd eventually have given him some 
£10,000 a year, but this proposition fell through. Pitt, however, 
appointed Palmer to be comptroller-general of po.stal revenues, 
an office which was soon made too hot for him to hold. Ifc 
obtained a pension of £3000 a year, and ultimately, by the act 
53 Geo. in. c. 157 ( 1813 ), after his case had received the sanction 
of five successive majorities against government, an additiontil 
sum of £50,000. Every sort of obstruction w.os placed in the 
way of his reward, although nearly a million had been added to 
the annual public revenue, and during a quarter of a century the 
mails had been conveyed over an aggregate of .some seventy 
millions of miles without the occurrence of one serious mail 
robbery.' 

■ Oehatrs 0/ boUt IJousas of Parliament in tSnS relaihe to the 
Agreement for the Reform and Imfirovement of the Post Office, paisim. 
Sec also H. Joyce, The History of the Post Office (1893). 


ScotUttd shared ia the advantages of the mail-coach system from 
the first. Shortly before its introJuctioB the local penny post was 
set cmfootiaEdiabiirKh by Peter WiUiamson, thekeroer .. 

of a coffee-room in the hall of Pariiameat Honse. He 
employed four letter-carriers, in uniform, appointed 
receivers in various parts of the city, and cBtabllshod 
hourly deliveries." Tiie officials of the post, when the ' 
success ol the plan had become fully apparent, gave Williamson a 
pension, and absorbed his busimss, the actiuisiiion of which was 
subsequently confirmed by the Act 34 Geo. III. c. 17 (1794). A 
dead-letter office was established in 1784. But in Ireland in 1801 
only three public carriages conveyed mails. There were, indeed, 
few roads of any sort, and none on which coaches could travel faster 
than four miles an hour." At this period tliu gross receipts of tlie 
Irish post office were ,^80,040; the ejiarges of niaaagcrnent and 
coUccUon were ^59,216, or at the rate of more than 70 whilst 
in Scotland the receipts were £100,651, and tho eharge.s £10,890, or 
•somewliat less than 17 ‘K,.' 

la the American colonies postal improvements may be dated from 
the adminislratmn of Franklin, who was virtually tlie last colonial 
po.stmasli-r-gcneral, as well as fhe best. In one sluqio PranUtn 
or another lie liad forty years' e.xporience of po.stil 
work, liaviiig been app.sint-ed postmaster at Fliiladelphia in October 
* 737 - Wlien he became poslmaster-general in 1753 he visited all 
the chid post offiees throurfiiout Pennsylvania, New Jersey, New 
York and New England, looking at evorythiiig with his own eyes. 
His adiniuistratinn caimot he better .summed np tlian we find it 
to be in a .senlence or two whicli he wrote soon after his dismiasak 
Up to the date of his appoiulnieiil. he .says, " the American post 
olfice had never paifl anything to that of Britain. Wi- [i.c. JiiiDsell 
and liis assistant] were to liave £(>00 a year between us, if we could 
make tliat sum out of the iiroCts of the office. . . . lii the first four 
yeais the olfice became abot e £900 in delit to us. But it soon 
ait'-T began to re^iay us; and before I was displaced by a freak of the 
minister’s, -we liad brought it to yield three times as mueh dear 
revenue to the C-rown as the post oflice of Ireland. Since that 
inipnident ti'ansaction they have received from it—not one farthing." 

The iiilerval between the devclupment of Palmer’s methods, 
and the ix-lorms introduced Iwcnty-seven years laler hy Sir Row laud 
Hill, is chiefly marked by the growlli of the packet system, under 
the influence ol steam navigalion, and by tin' elaborate investiga¬ 
tions of fhe revenue cornmiisioners of 1S26 and the following years. 
In some im]K>rtanl ji.artirulars these mark nut practical anil most 
vahiablo reforms, but Ihey contrasfetl iinfavourahly with the 
lucidily and reasoning of Rowland Hill's Post Ofhee Reform. 

As early as 1,788 the cost ot the packets einployed by the post 
oflice attracted piarliamentary attention. In tiiat year the '■ com- 
mis.sioners ol lees and graluiiies ’’ rejiorted ifial in the pa, 

I ireceJing seventeen years the total cost of this branch “ 

Kid amounted lo £1,038,135; and they naturally laid «rv cm, 

stress on the circutiislance that many officers ot the pc.st oflice 
were owners of such packets, even down to the cliamber-kecper. 
.At tins time part ol the packet service was performed hy lured 
vassels, and part by vessels whic.h were the property of the Crown. 
The coramiistioners recommended that the latter siiould be sold, 
and the entire service be provided for by public and competitive 
lender. The subject was again inquired 111(0 hy the linance com 
imltee of 1798, which reported that the recommendation ol 1788 
had not been fiillv acted upon, and e\]ui-ssed its coneurrei'ie in 
that recominendation. The plan was thc.n to a con.siderable extent 
cntorcol. But the war rapidly increa.sed the e:q«'i)ditnre. The 
average (£(0,000) of 1771-1787 had increased in 1797 to £78,439, 
in 1810 to £ic,5,i«io, in 1814 to £1(10,603. In the succeeding year-, 
ol peace the expense tel! to an average of about £85,000. As early 
as 1818 the ’’ Itob Roy ’’ plied regularly between Greenock and 
Belfast; but no use was made ol steam mvvigation tor the ixistal 
service until 1821, when the postmaster-general cstablir.hed Crown 
I packets. The exi>enOitnre itiidcr the new system, from that, dale 
to 1820 inchi'iivo, was thus reported by the commissioners of revenue 
I inquiry in 1830:— 


Ytsir. 

1820 '■ 

1821 ' 

1822 . 

1823 . 
182 ( . 


Cod of Pm/cet .‘service, 


£ 

Year 

85,000 

1825 

134,868 

T8 >fj 

115,429 

1827 

9 i ,725 

182U 

I 1(,,(,02 

1S20 


£ 

. 110,858 

• Mdi-ie* 

• 159.250 
. 117,2()0 

• 108,305 


The general administration of postal aftairs at this ]«'riud w.as 
still chaiactermed by u peated advances in the letter rates, and the 


" I.aiig, Historical Summary of the Post Office in Scotland, 15. 

" Minutes of Evidence before Select Committee on Taxation of hi- 
ternal Communication (1837), evidence of Sir Edward Lees, p. 397. 
Report, &-C., of Select Cvmniiltce oil Po.stagc. 

” Twenty-second Report of the Commissioners of Revenue Inquiry, 
pp. 4-6. 

* lavst year of exclmsive sailing packets. 

’ First yc,ar ot steam-packets. 
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twenty years previous to Rowland Hill'a reforms by a stationary 
revenue. The following table will show the gross receipts, the 
charges of collection and mangement, and the net revenue {omitting 
fractions of a pound) ot the post office of Great Britain. We give 
the figures for Ihc year 1808 for the purpose of compari.son. 


Your. 

Gross 

Income. 

Charges 
of Col¬ 
lection, 
&o. 

Charges 

per cent. Net 

of Gross Revenue, 
income. 1 

Population 
of United 
Kingdom. 

1808 

£ 

i..s.‘ii,037 

£ 

45i,Tf: 

£ 

29 l,IO<i,6o6 


1815-16 

2.r9.1,7'H 

594,045 

27 ! 1,599,696 

32i , 1,489,590 

19,532,000 

l8i8-ig 

2,21x3,212 

719,622 

’ 1 — 

1 1820-21 

•i.132,235 

636,290 

29 i 1,495,945 

20,928,000 

,1824-25 

2,2.55,239 

<’55,91.4 

29 1 i,599,.325 

22,362,000 

]1826-27 

2,392,272 

7,17,018 

31 :1,645,254 

— 


2,206,736 

609,220 

27i 1.597,516 

25,605,000 

1838-39 

2,3.(6,278 

686,768 

29 1,659,510 

— 


Before passing to the reform of 1839 we have to revert to tliat 
important feature in postal history—the interference with corre- 
noYtra- sponticnee for judicial or political purposes. We have 
’reatal' already seen (1) th.at this assumption had no parlia- 
lnt$rttreaet sanction until the enactment of the gth oJ 

with Com- Anne; (2) that the enactment differed from the 

tpoadtac*. proclamations in directing a special warrant tor 

cacti opening or detention ol corresjxindcnce. It is a sig¬ 
nificant gloss on the statute to find that for nearly a century {namely, 
until 179K iiiclusivej it was not tlie practice to record such warrants 
regularly in any official book.’ Of the use to which the power was 
applied the slate trials afford some remarkable instancai. At the 
trial of Bisho]) Atterbiiry, for example, in 1723 certain letters were 
offered in evidence which a clerk of the post office deposed on oath 
“ fo be true copies of the originals, wliicfi were stopped at the post 
office and copied, and sent forward as directed." Hereupon .Atter- 
bnry asked this witness " if he liad any expres,s warrant under the 
liand of one of the principal secretaries of state for opening the said 
lettem,'' But the lords shelved his objection on the grounds of 
public inexpediency. Twenty-nine peers recorded their protest 
against tliis deci.sion." But the practice thus sanctioned appears 
to have been pushed to such lengths as to elicit in April 1735 a strong 
protest and censure from the House of Commons. A comnuttcc 
of inquiry was appointed, and ader receiving its report the house 
re,solvpd that it wa.s " an liigh infringement of the privileges of the 
. . . Commons of Grcai Britain in I'arliamenl iliat letters of any 
member should be oixined or delaved withoiil a warrant ol a principal 
secretarj' ol state." 

Sir Jifwtaiiii /Jill's Reforms 

Rnwlanrl Hill's pamphlet [Post Office Reforni) of 1R37 took for ' 
its starting-point the fart that, whereas the postal revenue j 
showed for the past twenty years a po.sitive though slight ' 
diminution, it ought to have showed an inercase of £507.700 a ' 
year in order to have simply kept pare with the growth of 
population, and an increase of nearly four times that amount in 
nreler to have kept pare with the growth of the analogous though 
far less exorbitant duties imposed on stage-eoadies. The .stage- ’ 
eoiuh duties had produced, in 1815, £217,671; in 1835 they 
produced £498,497. In 1837 there did not exist any precise 
account of the number of letters transmitted through the general ^ 
post office. Hill, however, was able to prepare a sufficiently j 
approximate estimate from the data of the London district post, ' 
and from the. sums enllected for postage. He thus ralculuted i 
Uiu number of chargeable letters at about 88,600,000, that of 
franked letters at 7,400,000, and that of newspapers at 30,000,000, I 
giving a gross total of about 126,000,000. At this period the ! 
total cost of inanageincnl, and distrilnition was £696,569. In : 
the finance accounts of the year (1837) deductions are made from 
the grass revenue, for letters “ refused, mi.5sent, redirected.” and 
the like, which amount to about £122,000. An analysis of the 
component parts of this expenditure assigned £426,517 to iwt 
of primary di.stribution and £270,052 to cost of seeondarv di.slri- 
bution and miscellaneous charges, A further aiialysi.s of the 
[irimary distribution expenditure gave £282,308 as the probable 
outgoings for receipt and delivery, and £144,209 as the proljable 
outgoings for transit. In other words, the expenditure which 
hinged upon the distance the letters had to be conveyed was 

' Uepori oj Secret Committee on the Po^t Office {1844), p. 9. 

• Lords' Journals, xxii. 183 -186; State Trials, xvi. 340 .seq. 


£144,000, and that which had nothing to do with di.stance was 
£282,000. Applying to these figures the estimated number of 
letters and newspapers (126,000,000) passing through the office, 
I there resulted a probable average cost of of a penny for each, 
j of which was cost of transit and cost of receipt, delivery, 

' &c. Taking into account, however, the greater weight of news¬ 
papers and franked letters as compared with chargeable letters, 
the apparent average cost of transit became, by this estimate, 
but about or less than of a penny. 

A detailed estimate of the cost of conveying a letter from London 
to Edinburgh, founded upon the average weight of the Edinburgh 
mail, gave a still lower proportion, since it reduced the apparent 
cost of transit, on tlie average, to the thirty-sixth part of one penny. 
Hill inlerred that, if the charge for postage were to be made pro¬ 
portionate to the whole expense incurred in the receipt, transit 
and delivery of the letter, and in the collection of its poslage, it 
must bo made uniformly the same from every post-town to every 
other post-town in the United Kingdom, unless it could be shown 
how we are lo collect so small a sum as the thirty-sixth part of a 
penny. And, inasmudi as it would take a ninefold weight to make 
the expense of transit amount to one fartliiiig, he further inferred 
tliat, taxation apart, the charge ought to be precisely tlie same for 
j every packet of moderate weiglit, without relerciice to the number 
ol its enclosures. 

At this period the rate of postage actually impo.sed (beyond 
the litnits of the London di.strict olfice) varied from 4d. to is. 8d. 
for u .single letter, w'hirh wa.s interpreted to mean a single piece 
of paper not exceeding an ounce in weight; a .second piece of 
paper or any other enclosure, however sradl, constituted the 
packet a double letter. A single .sheet of paper, if it at all 
exceeded an ounce in weight, was charged with fourfold postage. 
The average charge on inland general post letters was nearly gd. 
for each. It was propn.sed that the charge for primary distribu¬ 
tion—that is to say, the postage on all letters received in a 
post-town, and delivered in the .same or in any other post-town 
m the British Islcs -should be at the uniform rale of one penny 
for each half-ounce -all letters and other papers, whether single 
or multiple, forming one packet, and not weighing more than 
half an ounce, being charged one penny, and heavier packets, to 
any convenient limit, being charged an additional penny for 
each additional half-ounce. It was further proposed that 
stamped covers .should be sold to the public at sucli a price as 
to include the postage, which would thus be collected in advance. ' 
By the public generally, and pre-eminently by the trading 
public, the plan was received with favour. By the parlia- 
functionaries of the post office it was denounced as meatary 

ruinous and visionary. In 1838 petitions poured Aciion. 

into the House of Commons. A.select committee was apjjointed, 
which reported as follows :— 

“ The principal points which appear to your committee to have 
been established in evidence are the following ; (i) the exceed¬ 
ingly slow advance and ocrasinnally retrograde movement of the 
po.st office revenue during the . . . last twenty years; (2) the fact 
of the charge of postage exceeding the cost in a manifold propor¬ 
tion ; (3) the fart of postage being evaded most extensively by all 
classes of society, and of correspondence being suppressed, more 
especially among the middle .and working classes of the people, 
and this in consequence, its all the witnesses, including many of 
the post office authorities, think, of the excessively high scale 
of taxation; (4) the fact of veiy injurious effects resulting from 
this state of things to the commerce and industry of the country, 
and to the swiiil habits and moral condition of the people; (5) the 
fart, as far as conclusions can be drawn from very imperfect data, 
that whenever on former occasions large reductions in the rates 
have been made, these reductions have been followed in short 
periods of time by an extension of correspondence proportionate 
to the coniraction of the rates; (6) and, as matters of inference 
from fact and of opinion—(i.) that the only remedies for tho 
evils above stated are a reduction of the nites, and the establish¬ 
ment of additional deliveries, and more freijuent despatches of 
letters; (ii.) that owing to the rapid extension of railroads there 
is an urgent and daily increasing necessity for making such 
changes; (iii.) that any moderate reduction in the rates would 

” Post Office Reform, 27 seq. 
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occasion loss to the revenue, without in any material degree 
diminishing the present amount of letters irregularly conveyed, 
or giving rise to the growth of new correspondence; (iv.) that 
the principle of a low uniform rate is just in itself, and, when 
combined with prepayment and collection by means of a 
stamp, would be exceedingly convenient and highly satisfactory 
to the public.” 

A bill to enable the treasury to establish uniform penny 
postage was carried in the House of Commons by a majority of 
too, and became law on the 17th of August 1839. A 
Nature at temporary ofTice was created to enable Rowland Hill 
He ormt. Superintend the working out of his plan. The 
first step taken was to reduce, on the 5th of December 1839, the 
London district postage to id. and the general inland postage | 
to 4cl, the half-ounce (existing lower rates being continued). ' 
On the loth of Januaiy 1O40 tlie uniform penny rate came into 
operation throughout the United Kingdom—the scale of weight 
advancing from id. for each of the first two half-ounces, by 
gradations of id. lor each additional ounce, or fraction of an 
ounce, up to .i6 02. The postage was to be prejiaid, and if not 
to be charged at double rates. Tarliamentary franking w;is 
abolished. Postage stamps were introduced in May following. 
The facilities of despatch w'cre soon afteiuvards increased by the 
establishment of day mails. 

But on the important point of simplification in the internal 
economy of the post office, with the object of reducing its cost 
without diminishing its working power, little was done. The 
plan had to work in the face of rooted mistrust on the part of 
the workers. Its author was (for a term of two years, uftenvards 
prolonged to three) the officer, not <.f the post office, but of the 
treasury. He could only recommend measures the nuxst indis¬ 
pensable through the chancellor of the exchequer. It happened, 
too, that the scheme hiid to be tried at a period of severe com¬ 
mercial depression. Neverthele.ss, the results actually attained 
in the first two years were briefly these: (i) the 
Kcaulit. chargeable letters delivered in the United Kingdom, 
exclusive of that part of the government correspondence which 
theretofore pa.s.sed free, had already increased from the rate of 
about 75,000.000 a year to that of joh.500,000; (1) the London 
distr ct post letters had increased from about 13,000,000 to 
23,000,000, or nearly in the ratio of the reduction of the rates; 

3) the illieil conveyance of letters was substantially suppres.'ed; 

4) the gross revenue, exclusive of repayments, yielded iibo\it a 
million and a half per annum, which was about 63 "i, of the 
amount of the gro.ss revenue in 1839. These results at so early 
a stage, and in the face of sso many obstructions, vindicated the 


office after Sir Brian Tuke. Under him the legislation of 1839 
was carried out in 1840 and 1S41, In September 1841 he was 
succeeded by Viscount Lowther. 

In the summer of 1844 the statement that the letters of 
Mazzini, then a political refugee, long resident in'England, had 
been systematica’ly opened, and their contents opta/at taa 
communicated to foreign governments, by Sir James Dtttatlou m 
Graham, secretary of state for the home department, 
aroused much indignation. The arrest of the brothers 
Bandiera ,2 largely in consequence of information derived 
from their corre.spondence with Mazzini, and their subsequent 
execution at Co.senza made a thorough investigation into 
the circumstances a public necessity. The consequent parlia- 
inentarj' inquiry of Augu.st 1844, after retra(fng the earlier 
events connected with the exercise of the discretional power 
of inspection which parliament hud ve.sted in the secretaries of 
state in 1710, elicited the fart that in 1806 Lord Spencer, 
then secretary for the home department, introduced for the first 
time the practice of recording in an official book all warrants 
issued for the detention imd opening of letters, and also the 
additional fact that from 1822 onwards the warrants themselves 
had been pieserx’cd. The whole number of such warrants 
issued from 1806 to the middle of 1844 inclusive was stated to 
be 323, of which no less than 53 had been issued in the years 
1841-1844 inclusive, a number exccctling that of any previous 
period of like extent. 

The committee of 1844 proceeded to report that “ the warrants 

■ issued during the present century may be divided into two classes 
I —1st, those issued in furtherance of criminal justice . . . ; 2nd, 

those is,sued for the purpose of discovering the designs of persons 
; known or .su.spectcd to be engaged in proceedings dangerous to 
the State, or (as in Mazzini’s case) deeply involving British 
interests, and carried on in the United Kingdom or in British 
possessions beyond the seas, . . . Warrants of the second descrip¬ 
tion originate w'ith the home office. The principal secietary of 
state, of his own discretion, determines when to issue them, and 
gives instructions accordingly to the under-secretary, whose 
office is then purely mini.sterial. The mode of preparing them, 

I and keeping record of them in a private book, is the same as in 
^ the case of criminal warrants. I'here is no record kept of the 
grounds on which they are issued, except so far us correspondence 
preserved at the home office may lead to infer them.® . . . The 

■ letters which have been detained and opened are, unless retained 
I by special order, as sometimes happens in criminal cases, closed 
j and resealed, without affixing any mark to indicate that they 
I have been so detained and opened, and arc forwarded by post 


new system. 

Seven years later (1849) the 190,500,000 letters delivered 
throughout the United Kingdom in 1S42 had increased to nearly 
329,000,000. In addition, the following administrative improve¬ 
ments had been effected ; (l) the time for posting letters at the \ 
London receiving-houses extended; {2) the limitation of weigh! 
abolished; (3) an additional daily ilesiiafch to London from the 
neighbouring (as yet independent) villages; (4) the postal arraiige- 
ments of 120 of the fargest cities and great towns revised; (5) un¬ 
limited writing on inland newspapers authorized on payment of 
an additional penny: (l>) a .summary process established for recovery 
of postage from the senders of unpaid letters when refused; (7) 'a 
book-post established; (8) registration reduced from one sliilling 
to .sixpence; (9) a third mail daily put on tlie railway (without 
additional charge) from the towns of the north-western distnet to 
London, and day mails extended within a radius ol 20 m. round 
the metrop lis; (10) a service of parliamentary rcinriis, for private 
bills, provided for; (tr) measures taken, against manv oiMtaeles, 
for the complete-consolidation of the two heretofore distinct cor7>s 
oi letter-carriers—an improvement (on the whole) of detail, which 
led to other improvements thereafter.' 

Later History {iStfi-igop;). 

When Sir R. Hill initiated his reform the postmaster-gcr.erul 
was the carl of Lichfield, the thirty-first in succession to that 

' Hill, History of Penny Postage (1880), appendix A {Life, &c., 
ii. 438). Part of the strenuousness of the opposition to this measure 
arose, it must be. owned, from the ‘•high-handedness" which in 
Sir R. Hill's character .somewhat marred very noble faculties. The 
change worked much harm to some humble but hardworking and 
meritorious functionaries. 


according to their respective superscriptions.” f 

Alnio.st forty years later a like question was again raised in the 
Hou.se of Commons (March 1882) by some Irish members, in 
relation to an alleged examination of correspondence at Dublin 
for political reasons. Sir William Ha.rrourt on that ocrasion 
spoke thus ; “ This power is with the secretary of state in Eng- 
! land.... In Ireland it belongs to the Irish government. ... It is 
a power which is given for purposes of state, and the very essence 
of the power is that no account |of its exercise] can be rendered. 
To render an account would be to defeat the very object for 
which the power w'os granted. If the minister is not fit to 
exercise the power .so entrusted, upon the responsibility cast 
upon him, he is not fit to occupy the post of secretary of state.” ■' 
The House of Commons accepted this explanation; and in view 
of many grave incidents, both in Ireland and in America, it 
would be hard to justify any other conclusion. 

The increase in the number of postal deliveries and in that of 
the receiving-houses and branch-offices, together lacreaMtia 
with the numerous improvements introduecd into PuatMi 
the working economy of the post office, when 
Rowland Hill at lengtli obtained the means of fully 
carrying out his reforms by his appointment as secretary', 

® Rieordi iei fratelli Baniiera e dei loro compagni di martirio in 
Cosenza, p. 47 (Paris, 1844). 

“ Report from the .-iecret Committee on the Post OJfice (1844), ji. 11. 

* Uriel, pp. 14-17. 

® Hansard, Dehates, vol. cclxvii. cols. 294-296 (seasion ol 1882). 
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speedily gave a more vigorous impulse to the progress of the 
net revenue than had theretofore obtained. During the seven 
years iH45-r85i inclusive the average was but £810,951. 
During tJie six years 1852-1857 inclusive the average was 
£1,166,448—the average of the gross income during the same 
septennial period having been £2,681,835. 

\timber 0/ Letters : <nvss anj. Net Incame, 


1 F.itimatfd i ' r * e 

. : !.i-.it.-is 1 

1 I’kMajjc 

Net j 

Rrvenur. | on (»ov- 
1 eniriienl. 

i 1 

1 Jan. ,3, 1838 — 

; „ 1S42' 196,500,101 

; „ 1847 i 299,58(1,761 

' ,, 1852! 36o,h47,i87 

1 Dee.. 31,1857 j 504,421,000 

£ L 

■z,,f,fy. 7 .I 7 ! 687,313 
1,499,4181 93«,r(i8 
1,063,857; 1,138,745 
2,422,1(1811,304,163 
•f." 1 , 71 . 1 1' , 729 , 81.5 

£ \ £ 
1.652,4241 38,528 

561,249! 113.255 
825,112 1 100,154 
1,118,0041 i67,:'20 
1,314,8981135,517! 


Within a period of cighlei'ii years under the penny rate the number 
of letters iKcame more than sixfold wh.at it was under fhe mtes 
of 1838. 'When the change was first made the increase of letters 
was in the ratio of 122^5 % iluring (lie year. The second year 
showed an increase on the firsl ol about 16 %. 1 Hiring the nejct 

fifteen years the average increase was .at the rate of about 0 jut 
. aninnn. Although this enormous increase of business, coupled 
with fho increasing prepoiiJeranee of iwilviay mail nonveyance 
(mvalnable, but costly), carried up the post office exiiendilure from 
i7.^7.s>oo to /,! ,720,800, yet the net rev emu- of 1857 was witliiu 
/..ffio.ooo of tile 11"! revenue of 1830. During file yc.ar 1S57 the 
number of ncvvsji.ipers dehvere.l in the United Kingdom was alvoiit 
71 millions, nnd that of book-paokets (tJie cheap carriage erf wdiich 
is one of the most siarvicealile and praiseworthy of modern postal 
improvements) about 6 millions, 

Sintx: 1858 tlie achievements of the jjeriod 1835 -1857 liave been 
eminently siirjiassed. Tliis period include.s the establishment 
of postal savings bunks (1861) and the transfer to the state of 
Onnrth the telegraphic .service (1870). These itnprovenicnts 
mat are dealt with in separate airticles. The Jiritisb 

Chemgee, postal busine.ss has grown at a more rapid rtite than 
lasa ISOS. tl,e population of the United Kingdom. Some of the 
causes of this development must, be sotight within the post 
iihice department, c.g. improved facilities, lower charges and 
the assumption of new functions; but otiiers arc to be found 
in tlic higlier level of fxipular educalkm, tlie increase of wealth, 
industry and commerce, and tile rapid expan.sion of Greater 
Hrilain. 

The following table shows tlie growth of letters delivered : • - 

United Kiundim. —Estimated inland deliveiy of letters. 
1839-1905, with the increase per cent, per annum. Also the 
average number to each person, 00,000's omitted. 


The rate.s of inland letter postage have been altered as 
follows. Erom the 5th of Octolier 1871 to the ist of Judy 1885 
the charges were: not exceeding i oz. one penny; iioeao 
over 1 oz. and not exceeding 2 oz. three halfpence, Ltuir 
and an additional halfpenny for every 2 oz., so #«<•». 
i that the postage on a letter weighing between 10 and 
! 12 oz. was gd. On a letter weighing over 12 oz. and not 
. exceeding 13 oz. the postage was is. id., and increased id. for 
each .succeeding ounce. On the ist of July 1885 the posUgc on 
; leltens over 12 oz. was reduced, and the' gradation of charge 
beyond 2 oz. was made uniform, at tlie rate of one halfpenny for 
I each additional ounce. Thus a leucr weighing over 12 and not 
I exceeding 14 oz. was charged 4id., 14 to Wi oz. 5d., and soon. 

: Notwithstanding lliis change, it was found as late as 1895 that 
9S% the letters sent through the post wciglied not more 
; than 1 oz. each. 

i Among a number of postal and telegraphic conc'essions made 
i to the public on Lite 22nd of June 1897, the sixtieth anniversary 
i of Queen ’Victoria's accession to the throne, were new rates for 
, letters as follows :— 

< 1 . 

Not exceeding 4 oz.I 

Over 4 oz. and not exceeding 6 oz.i j 

I 6 „ „ „ s .. 2 

I with id. for each succeeding 2 oz. 

I This change, while it ,5.aved both the post office and the public 
the trouble of testing the weight of a large number of letters, 

, had also the advantage of .simplicity of r.alculation—one half- 
■ penny is charged for each 2 oz., with a minimum charge of 1 d. 

I Arrangements were at the same time made to ensure a deliv.-'ry 
! of letters by postmen at every house in (ho United Kingdom. 

’ It was estimated that TO millions of letters, whose owners had previ- 
1 oiisly to fetch them from the po.st ollice or from some point on a 
postman s walk, would thus be added to the official delivery. 

: The estimafe proved to be much under the mark, Home (10 iniTIiohs 
j being atliled to the letters brought anmially into the official delivery 
I under lliis arrangement. Finaucml considerations liave now' been 
I entirely clnsn-garded for (he Iienelit of these letters, and the cost of 
. their delivery alone greatly exceeds the whole revenue derived 
i from them. 

i In .studying the stati.stics of letter,s delivered, it should he re- 
! memhered that tlie figures for any particular year arc affected 
j by cireuinslanees like a general election or a boom in trade, as 
I well as by changes in the rates or eondition of tlie po.st office 
1 services. The letters from foreign countries have been stimu- 
• lated by lower i-harge.s, and those from the colonies by the 
1 imperial penny po.st, to which reference is made below. 
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! year ending jisf DfCrirnlcr unfi! 187^, ami 

1 tberpufter ilw Fmnncial Year rndrii;: 
i \ Urdi . 
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j JiNtiiuaUti No. oj LrlLorti, . 

_ 

- 

,, ,, Frank.s. 18^0 , 

_ 

_1 

.. Letters, 1840 

88,0 


Ainragp of 5 years, 1841 ..1845 

122.0 

lo'7 

,, ,, 184O-1850 

l^.o 

5 5 i 

1 .. 1851-1855 

23.1.0 

65 

„ „ 1836-1860 

^02.0 

4 2 

' ,, 1801 1S65 

. 17 . 1.0 

.5 7' 

,. „ I8(>(> 1870 


4 2 1 

■year 1871. 

5 ^ 1.0 

<.■5! 

i «75 . 

580,0 

4 HI 

„ i88o*i88t . 

650.9 


„ 1884 iS,S5. 

757.2 

27' 

„ 1890-1891. 

924,4 


„ 1894 18951 . 

993.3 

2-0; 

,, iqoo-j^OI“ . , , , . . ' 

I..312,7 

2-g; 

„ 1905-1906.. 

1 ,- 559.9 

.12; 


' It was discuvereu in tlic course of this year that the estimated 
figures for pre-vions years harl iiee.n swtrflen by an imperfect method 
of reckoning Ihe Ixindon letters, &c. In i.S.S; as many as 2.770,000 
valentines were sent through the post. The numbers gradually 
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18,0 
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169,0 

22*2 
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179.0 

10-2 
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1 2.}.0 
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24,0 
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227,0 

TOO 
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.5'5 

25<)iO . 
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34.0 

5 0 
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410.0 
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4 2 

18 
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,0 

57 

29 
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20 

.53.0 

32 

9 
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24 

(>o 0 
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IT 
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26 

230,0 

70 

721 0 

2 5 

32 
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24 

W>,o 
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13 

8()7,o 
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65 

846,8 
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7" 5 

0-8 

>3 

1,008,3 

4 0 

31 

3,10,4 
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3'3 

38 1304,9. 

30 

39 

7«.7 

3'8 

15 

1,165,1 

3'3 

■H 
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1,148.3 
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36 

2,707,2 

31 
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decroascfl until in 1890 only 320,000 were observed. -Christmas 
cards have, however, considerably increased. 

Since the 22nd of June 1897, all padeets over 2 oz., formerly 
counted as book packets, are reckoned as letters. 
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On th« 12th of Februaty 189a lette cards beai*in^ an 1 tt© purpose of <I*tocting leftters. Ac., .sent by the halfpemiy nost 
uxq)niwea penny stan^, and made to be fastened against in- received a great iiupotus in 1892 (May 28) by^e 

spection, were issued to the public at a charee Pf to enclose book packets in unsealed envelopes. Com- 


Po$t Cmrtt , -- -- -E 

ahnnst at once to gd. for 8 curds. Similar cards 
have long been in use on the continent of Europe, but they ! 
do not enjo)' much popularity in Great Britain eitJicr with 
the post office, which finds them inronveniont to handle in 
sorting and stamping, or with the public, ’i'he number issuer! 
annually is about lo millions, not counting those of private 
maraifaclurers. 

The following table gives the number of post airds 

Estimated Number of Post Cards delivered in «,.■ United Kingdom 
and the Increase per rent, per Annum. ’ 


Year. 


1K72 

‘■'< 7 .') • ■ 
tKHi-i882 
1884 -iS;>5 
.1889-1890 

1893- 1891 

1894- 1895' 

1895- 

TQfJO-ltJfJl 

i 9 Q 5 '-r 9 ()() 


EiigUtid and 
WaUds. 


t 


Kumlier, 


d 3 

<1; d 

S.a 
O I, 


fl.j ,000,000 
7.^,309^100 
11-1,251,500 
l34,ic»o,oof> 
i84,4oo,o<h) 
209,100,000 
271,000,000 

2<>8,;300,ooo 

359,.ion,000 
f>7^>.5oo,o(/o 


ir-G 

10-4 

4 3 
84 
1 4 
29'9 
dec. 
] 2 
inc. 
40 
0-6 


Scotland. 


Number. 


J>,000,{*(.K1 
9,200,300 
I i, 05 i,,joo 
18,400,000 
22,900,000 
27,400,000 
28,700,000 


: 


1' 7 
0.1 

S '5 
b <> 
a a 
•1 7 


Ireland. 


Number. 


......... ..uwcu, iiiauE iiiuv Buen enveiope.s lorra a dangerous 

trap for small iotters, whicli are liable to slip iuside the flaps of 
open envelopes. But as the rate of postage for articles wciglring 
over a oz. i,s now the same for letters and for book packets 
articles over that weight derive no advantage from being sent in 
open covers. 

I temple Pos/.—The cample or pattern post, which was confined 
to bon.i-li<I.- tra.lc p.attenis and sampies on the ist of October 1870 
' was then aHsimilaied to the book post (Jil. for 2 oz.); but the re- 
. striction was difficult to enforce and irritating to the public, and the 
; .'lamplc jiost was aliolished on the ytli oi October 1871, when the 
I rales of letter postage were lowered. It was re-established on the 

ist of October 1887 (id. for 4 oz, or 
nntler, and Jd. for each .snccecsUng 
2 oz.); but when the Jubilee letter 
rates were introducod (Juno 22. 


4.540,900 
0,420,Ivio 
7,900,000 
9,’8 oo,cxk) 
J 2,<100,000 
J 2,5i>o,ooi> 


32,200,000 17-2 ! 14,000,000 


.11.600,000 
01,000,Of);.. 


5*0 


18^000,000 

3^,800,000 


I'rjvatc cards with adlii-sivc 1 


s.« 


.^•5 

0 Q 

3 T 
5 4 
0 2 

4 ^ 

12*0 

(> H 


Number. 


I 7(',t»oo,ooo 

I 87,110,300 

j *si5i329,(.)(.)o 

360,400,000 

217,100,000 

248,500,000 

3 I 2 ,S<M),OtH.> 

314,500,000 

419,000,000 

8<M>, 


itamps first allowed in tins year 

Post cards were first intniduccd in Austria on the jst of Octoh-r 
I8(,(}, an 1 were first issued in threat Britain on the i.st of Octolxv 
1870. Only ono land oi card was cmpkiyed, and this was .sold 
for one luillpcnny; but on the compkiints oi the stationers, a dimge 
01 jd. por dozen for tlic malwial oi tlic card was niadc in 1872 and | 
in-rmission was given for private jiersons to liave llidr own Kinds 
•stamped at Somerset House. In 1875 a stouter card w.as put on ' 
sale, and the charges rvere rai.sed lo 71I. per dozen fur thin cards 
and 8d. per dozen for stout cards. In 1889 the ch.argcs were 
reduced, and they arc now sold at 10 for sid. and ii for 6J 
rospecfivdy rjn the i.st oi September ,894 private post cards 
witU an aaho.5ive balfpcniny stamp wcrti allowed to pass by post 
ami tJicj result bas been gruiilly to diminisli thr nuin’ocr of cards 
purdiascil tlirough tlie pi.-.l ofnee. It i.s estimated that 232 out 

r-Lr1«^ delivered in iH^-iyoo were private I -u«vujvc a sueur wanton waste Ot *> 20 ,000^00 or upwards a 

Sv.ni ! si rr™ "“-r ^ “««■* 

l)ut lUo address 1u be written on the address side ol ti post card ‘ cffineiify of the whole service i.s rramped by the loss 

were made less striiigont on Uie 1st of February 1897; and in 1898 ' su.stameri. In the United Kingdom (he rules respecting the 
unpaid post cards, winch were previously charged .-ls unpaid letters, hal-fpcnny post were greatly simplified and brought into effert on 


l.initoil j 1897) it lost Its raison il'ftre, anj 
Kingdom. | ceased to exist for inland purposes. 

Nnapapers. — The table on 
next page shows the estimated 
number erf nevv.spapers delivered 
in the United Kingdom, and the 
increase per cent, per annum. 

The carriage ol newspapers by 
the post office does not show Uie 
•snn-.e elasticity as other ))ost office 
business. This is due kigely lo 
Uic improved system of distri¬ 
bution adopted by newspaper 
iiuinagers and especially to the 
extension of the halfpenny press. 
The practice of posting a news¬ 
paper after reading it,' under a 
co-operative arrangement, has 
practically ceased to exist. The 
Ctirriage of newspapers bv post 
IS rondueted by tnc post office at a lo.s.s. 

It lias beenfrcqneritly stated on bcfialf of the po.st office that 
the Jialfpenny poit is unremunerativc. Reprn.scntation'' are 
however, made from time to time in favour of lower „ „ 
postage for literature nl all kinds. It may therefore P^er"'^ 
be of interest to mention that the postmaster- Ptamnee, 
general a' tfie United States has, ra successive annual reports 
deplored the effect on tlic post office service of the cheap 
rales for “ second-eJas.s matter.” The cost of <-arriage over 
so large a terntory is heavier than in tlw Uniteei Kingdom; but 
the postmaster-general states that the low rates of postage 
involve a ^^ecr wanton waste of |l2o,ooo^oo or upwards a 
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47 
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ciallv till'u .c of t lie private c.ird aurl 
tlw p-jpuUi'ity of tUiislr.UeJ po.st 
cards, ha VO contribuicil Lo the rapid 
increase in tlic number of post cards 
seat by p i»t, Fo]ily po.st cards were 
first issued on luo ii.t of October 
1893. Their use has not been exten¬ 
sive. Only about ij million arc 
is.sucd yearly. 

Tiaok J^ai 'tiets. and Samples.- -Tlio 
table at loot of jiage snows the 
estimated number of Ixioli packets, 
circulars and samples ik-hvcred in 
the United Kingdom, and the in¬ 
crease per cent, jier annum. The 
rate of id. for 2 oz. for the book 
post has' remained unaltcrc.l since 
the 1st of October 1870. Changes 
Imvo been made in the regulations 
defining the articles which may be 
sent by book post, and prescribing 
11)0 mo le of packing them .so as 
to admit of easy examination for 


England and 
Wales. 



1877 . . 
187.5 • . 

1881-1882 
1684-1885 
I SSrr-i 890 
1894-1895 

1898-1899! 

1900-1901 


OO.CKIO.OOO 

l.l.t,.( 94.900 
228,999,400 
269.400,000 
.378,100,<100 
522 , 5 oo,ixx) 

590,900,000 

619,300,000 


Scotland. 


Ireland. 


United 

Kingdom. 


c d 

4 

c ^ 

Number. 

a S 

V S 

teg 

Cfa” 

. U 

1 ii ^ 

c ^ 

Number. 

1 Inc. per cent, 
per annum. 

Number. 

IS 

- - ! 

i3,o<*o,oot) 

1 — 

11,000,000 

9,548,000 


114,000,000 j 



T 5 ,723-700 

! ... 


T 58 ,(y} 6 , 0 f)O ! 

11-7 

12*3 

27 , 875 ,oo<^ 

i 5 «» 

145X64,300 

i (>-9 j 

27itC>387on 1 

12 8 

8 i 

34,5cxy,tKK) 1 

XO'O 

16,500,000 

18 0 

320,400,000 1 

8-8 

7 5 

42,100,000 j 

^ 7 

21,600,000 

96 

441,900,01 K> 1 

7'3 

67 

dvc. 

(>0,800^000 1 

J 

8-2 

dec. 

31,300,000 

10 2 
dec. 

' 6i4,f>oo,ooo 

70 

dec. 

inc. 

75,ioo,<»oo 

3 

me. 

35 , 5 f’«,ooo 

5 3 
inc. 

701,500,000 

35 

me. 

4*0 

77,8cx>,ock) 

3 7 

35,300,000 

8 b I 

732,400,000 

41 


1 Book packets over 2 oz. transferred to the letter post as a result of tlic Jubilee changes 
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for packets not exceeding a o*. in n wiirtit wt,* , , , 

must not exceed a ft., vhile lit orders checked the growth of registered letters for 

J.’ or depth, j some years after 1880. In 1886 a system of insurance for 


Aivy printed or written xnaitter *VA 4. » - -- —r—• | xoou. ah auou a aya^ciii Ui mauianuc lui 

be sent bv tbe ViaAfnMinw rw^b4. u a ™ if^ture of a letter may j registered letters was adopted. The ordinary registration fee 
tltber without a packet must be posted ! entitled the owner, in case of lo.ss, to recover compensation from 

cover wh;?h r \ •1®’’ “ “ “fastened envelope, or m a the post office up to a limit of £2. For an additional insurance 

cover wn ch can be easily removed. The number of halfpenny fee of id. the limit was raised to A, and for 2d. to £10. Various 
packets delivered in 1906 1907 was 933,200,000. ' , • , . . * 


England and 
WalovS. 



1872 . . 

1875 • . 

1881-1882 

1884-1885 

1889-1890 


87,000,000 

108,^51,700 

110,700,000 

l2(V)no,ono 


1894-1895* 117,500,000 


1899 1900 

i 9 (X)-i 9 o: 


125,000,000 
127,800 000 


1 

Scotland. 

Ireland. 

■ United 

1 Kingdom. 

r annum. 

N timber. 

per cent, 
r annum. 

Number. 

per cent. 

’ annum, i 

Number. 

per cent, j 
annum. | 

A. 




0 ^ 

c ^ 


Inc. 

per 


j 12,000,000 I 

.... 

j I0,0t>0,000 


109,000,uot> 



13,819,100 1 

•f.5 

13,88.1,7m) 

10-2 

121,040,400 

.■i’4 

■7 

' 5 . 477 ,.loo 

2 1 

16,660,100 

47 

140,789,100 

5’2 

■7 

16,900,000 

0 9 

16,100,000 

0'5 

700,000 1 

7 : 

1 

16,700,000 j 

o'O 

l6,00O,O0O 

— 

159,300,000 j 

A'9 

c. 


dec. 1 


dec. 

dec. 

s 

17,300,000 

i 2 .1 

1 17,(X)0,000 

2 3 

151,800,000 i 

1791 





inc 

i 

inc. , 

9 1 

ig,3oo,oo(j 1 

' 7'R 1 

10,100,000 

4 9 

r6^,4CK>,ooo 1 

(» 0 1 

^ i 

I9,300,('(io j 


20,700,1x10 

8 J 

167,800,000 I 

27 1 


Tile inland pared post began on the ist of Auj'usl 1S83. No 
pared might exceed 7 lli in weight, 3.1 ft. in length, or 6 ft. in 
length and girth combined. The rate.s were: not 
exceeding 1 Ih, 3d.; exceeding 1 Ih, but not exceeding 
3 Ih, 6d.; exceeding 3 lli, but not e.xreeding 3 Ih, <)d.; j 
exceeding 5 Hi, hut not e.xceeding 7 tti, is. The following 
fable .shows the number of parcels delivered in the United 
Kingdom: 


Intnnd 

Pmrcels, 


Year ending 3i.st M.arch. 
188^' . 

1 HH.i . 

jBgn . 

1 S9.5 . 

igno . 

190.S • 


Number of Parcels. 
14,000,000 
22,910,040 
42,852,000 
57,130,000 
75,448,000 
97,231,000 


Arrangements were made with the railway coni])anie,s, under | 
which they receive 55 % ol the postage on each parcel sent by I 
train. This arrangenu-nl, wliich was to hold good lor 21 yivirs, \ 
proved, however, an onerous one, anti on (lie 1st of jiini- 188/ 
the post ofiiceslarteil a parcel coach between London and' Htighton. 
The coach, replaced in 1905 hy a motor van, travelleil by night, 
and re.ached Brighton in time ior the first delivery. The experi¬ 
ment proving successtui, other coach and motor services were 
started at difieront dates between Lonilon anil other jilaces in the 
provinces, the mail services jjertormed by motor v 
in Kjot) to nearly forty. Nearly ill millions of p.i 
veyed by the post ullico in igoo-igoi witlioul pa.ssing over a 
railway. 

On the i.st of May 189I) the maximum weight was increased 
to 11 11 ), and the postage rates were reilnce.l ; not exeeetling I Ih, 
3d.; for each succeeding lb, i^d.; the cliarge for a parcel of 11 ih 
was thus IS. 6d. New rates were .subsequently int,ruduced and 
the rates lor parcels now are : not exeeetling i Ih, 31!.; 2 Ih, 4d.; 

.3 H'l . 5 ili .■) fb, (id; 7 Ih, 7d.; for each .succeeding 11 ) up to 11 Ih. 
id. Thu lengtli of a ])arcel must not exceed 3 ft. 0 in.; lengtli and 
girth comhiiicd must not exceed h ft. By the Post Olhce {Literature 
lor the Blind) Act 190(1, the postage on packets ol iiajiers and books 
impressed for the ttse of the blind was greatly redneed, the rates 
being fixed at; not exeeetling 2 oz., Id.; exceeding 2 oz. and not 
exceeding 2 th, id.; not exceeding 5 Ih, lid.; not'exceeding 6 lb, 
2id. 

The number of Icttcr.s regi.stercd hy the public in the United 
Kingdom in 1884-1885 amounted to 11,365,151. In the nc.xt 
ten years the numbers o.srillated be'tiveen 10,779,555 
Leftm" i8S7)and 12,133,14.4 (1892-1893); but .since 

1894-1895, when 11,958,264 letters were registered, 
the, number steadily increased, until it stood at 19,029,114 for 
1903-1904. It decreased, liowcver, 2-8 % in 1904-1905, in- 
increased '7 in the following year, hut declined again hy ■H% in 
1906-1907. It has been surmisorl - that the introduction of 


' See note to table of Letters Delivered, 

® Thirty-second Report of Posimastei-Ceniral. 


changes have since been made, and the separate insurance system 
has been abolislied. At present 
a registration fee of 2d. entitle.s to 
compensation up to £5, 3d. £20, 
and each additional penny to a 
further £20, up to a maximum 
of £400. The .system of registra¬ 
tion has also been extended to 
purrcl.s. 

On tlie ist of Feliniary 1891 
the railway letter service came 
into operation. At 
passenger stations on L^llcn^ 
the principal railways 
a letter not exceeding 4 oz. in 
weight may be handed in at the 
liooking office for conveyance by 
the next train. A fee of 2d. is 
jiayal.le to the railway company as 
,, well us the ordlnaiy postage of id. 

The letter may be addressed to a railway station to be called 
for. If it bears any other address it is posted on arrival at 
its proper station. 1 he number of packets so sent is aliout 
200,003 a year. 

The express delivery' sen'iec dates from the 25th of March 
1891. A prii'ate company formed for the purpose of supplying 
the public on demand with an express messenger 
to execute errand.s was found to be infringing the B^preet 
postmaster-general's monopoly both as regards 
the eonveyanre of letters and' the transmission of communi¬ 
cations hy electricity. The .services of the company were, 
however, much appreciated by the public. 'J'lic government 
accordingly authorized the post office to license the existing 
romjMiny to continue its business, on the payment of rnvalties, 
till 1903,and to start an expre.ss .service of its own. 

j Messengers can be suramoned from the post office by telephone 
, and arrangements can he made with the post office for the special 
delivery of all paekets .arriving hy particular mails in advance of 
I the ordinary postman. The sender of a packet may have it oon- 
I veyed hy express mc,ssrnger all the way, or may direct that, after 
er maces m me ’ “"''evance by ordinary post to the terminal po.sl ollice, it .shall 
vans amountine ' delivered by special nie.s.senger. Tlie fees, in aildition to 

.riichi were con- originally fixed at 2d. for the first mile, 

nacwmo n ' ‘ sm^nd mile, imd ib. a. mile adclitiunal when the distance 

, excectUxl 2 m. and there was no public conveyance. Under 
; the present regulations the fee is 3d. for each r.\\\Q covered by 
: .si>ecial messenger before delivery, No charge is made for post 
! age in respect of the .special service, bill if the packet is very 
j weighiv or tile flistanc(‘ considerable, and no public conveyance 
1 is availal)li‘, the sender must pav for a eab or o<her special 
j conveyance. 

Letters and parcels to fir from a number of foreign countries 
and colonies may al^o be marked fur express delivery after trans¬ 
mission by post; and resi(.k*jits in London, not having a delivery 
of ordinary letters on Sunday, may receive on that day exprc.ss 
letters from home or abroad wliicli have come lo hand too late 
for express delivery on Saturday nights. The total number of 
cxprciis services in 1905-1906 was 1,578,746. In many casc.s one 
of the.s(‘ services included the delivery of batches of letters, so that 
in Tx)iidon alone 1,010,815 express services were performed, in¬ 
cluding 47.601 deliveries in advance of tlie postmen. 

There are various central depots for dealing with “ dead ” or 
returned letters. The principal office is in London. In the 
year 1905-1906 10,868,272 letters were received at 
the various returned letter offices, of which 1,008,017 
could neither be delivered to the addresses nor re- ’ 
turned to the senders. Such of these as contain nothing of 
value are at once destroyed, and no record of them is kept. The 


” Afterwards extended to the 31st of March 1922. 
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others are recorded, and (if not previously claimed by the owners) 
their contents are sold by auction at mtervals. If the owner 
applies after the sale, the proceeds are handed over to him. In 
addition to these lo millions of letters, there were many others 
disposed of at head post offices, whence they were returned 
direct and unopened to the senders, whose names and addresses 
appeared on the outside of the letters. The total number of 
post cards received in the various offices as undelivered was 


oo’s omitted. 



Despatched from 
the 

United Kingdom. 

Destined for the 
United Kingdom. 

Country or Colony. 

Letters 

and 

Post 

Cards. 

Circular.s, 

Book 

Packets, 

Patterns, 

News¬ 

papers. 

Letters 

and 

Post 

Cards. 

Circulars, 

Book 

Packets, 

Patterns, 

News¬ 

papers. 

Europe. 

lb 

lb 

It. 

Ib 

Austria-Hungary 

^2,0 

392,0 

41.0 

118,0 

Belgium and Luxemherg. 
Denmark, Norway and 

88,0 

358,0 

87,0 

301,0 

Sweden. 

Franco (including Algeria 

78,0 

3 M.O 

63,0 

132,0 

and Tunis) .... 

. 129,0 

1,426,0 

354.0 

1,152,0 

Germany. 

Gibraltar {including Tan- 

310,0 

1,636,0 

378,0 

1,090,0 

gier), Malta and Cyprus . 

46,0 

413,° 

64,0 

44,0 

Holland. 

140,0 

302,0 

90,0 

450.0 

Italy. 

73,0 

613,0 

0(i,o 

172,0 

Ku.ssia. 

49 >o 

325,0 

35.0 

92,0 

Spain, Portugal and Azores 

50,0 

536,0 

47,0 

85,0 

Switzerland .... 
Turkey, Greece, Kiunania 

60,0 

490,0 

55,0 

147,0 

ami Balkan Slates . 

25,5 

305.0 

23,0 

65,0 

Totals 


7,130,0 

T .305.0 

3,748,0 

Asia. 

lb 

n. 

lb 

lb 

Asiatic Turkey and Persia 

8,5 

100,0 

2,828,0 

5,0 

35.0 

India (including Aden) . 
Ceylon, Straits Settle- 

230,0 

164,0 

432,0 

ments and East Indies . 

56,0 

755,0 

40,0 

90,0 

Cliina and Japan . 

54 >o 

762,0 

55,0 

84 ,u 

Totals 

.148,.') 

4 , 445,0 

264,0 

641,0 

Africa. 

lb 

lb 

lb 

lb 

South African Colonies . 
Hast Coast of Africa {Bri¬ 
tish and Portuguese Pos-’ 

333.0 

2,671,0 

237 >o 

530.0 

.sessions), Mauritius, &c.. 
West Coast of Africa, 
Madeira, Canary Islands, 
Cape Verde, St Helena 

16,0 

186,0 

10,0 

15,0 

and A.scension . 

.11,0 

382,0 

32,0 

20,0 

64,0 

ligypt. 

40,0 

398,0 

28,0 

Totals 

410,0 

3,637,0 

.307.0 

629,0 

America. 

lb 

lb 

11. 

Tb 

United States .... 

J 97 ,o 

2 .8 so.o 

431,0 

2,488,0 

Canada and Newfoundland 
Mexico and Central Ameri- 

248,0 

1,891,0 

187,0 

(,i(>,o 

oan States .... 
Brazil, ArgentincRepublic, 

11,0 

177,0 

11,0 

* 3.0 

Uruguay and Paraguay . 

39,0 

621,0 

35.0 

78,0 

Chile, Peru and Bolivia . 
Ecuador, Columbia and 

I 5 ,u 

195,0 

17,0 

34,0 

Venezuela .... 
West Indies (British and 

7.0 

83,0 

3.0 

4.0 

Foreign). 

49,0 

449.0 

31.0 

47.0 

Totals 

766,0 

6 , 206,0 

715,0 

3,280,0 

Au.stralasia. 
Commonwealth of Aua- 

lb 

ib 

n 

lb 

tralia. 

122,0 

1,600,0 

80,0 

534 >o 

New Zealand, Fiji, &c. . 

36,U 

753,0 

40,0 

333,0 

Totals 

178,0 

2,353,0 

120,0 

867,0 

Grand totals 

3,009,0 

23,831,0 

2,711,0 

9,i6j,o 


», 6.56.770; halfpenny packets, n,439.377; newspapers, 473.346; 
and parcels, 248,5*6; 195,145 of these last were re-is.sued. 
Articles sent by the halfpenny post are destroyed at the head 
offices if they cannot be delivered; but the sender may have 
such articles returned if he writes a request to that effect on 
the outside of the packet, together with his name and address, 
and pays a second postage on the return of the packet. The 
number of registered letters and letters containing property 
sent through the post with insufficient addresses was 320,041. 
These letters contained £16,887 cash and bank-notes, and 
£656,845 in bills, cheques, money orders, postal orders and 
stamps. The coin found loose in the post amounted to 
£1,380, as well as £12,272 in cheques and other forms of remit¬ 
tance. 

The table in opposite column shows the estimated weight of 
the mails (excluding parcels) exchanged with the 
British colonies and foreign countries in 1905-1906. 

The number of letters and post cards may be roughly 
taken at 40 to the lb. 

During the same yciir 2,474,003 parcels were despatched out 
of the United Kingdom, and 1,431,035 were received from the 
British colonies and other countries. Germany, with 356,423, 
received the largest number of any one country, and easily 
heads the list of countries from which parcels were imported 
into the United Kingdom, with 474,669, France coming next 
with 254,490- 

On the ist of January 1889 a weekly all-sea service to the 
Australasian colonies was opened. The rates were 4d. per 
i oz. for letters, and 2d. for post cards, as compared 
with 6d. and 3d. by the quicker route. In the Budget co/oaUl 
of 1890 provision was made for a lower and uniform Letfr 
rate of postage from the United Kingdom to India 
and the British colonies generally. The rates, which had hitherto 
varied from 2)d. lo 4d., 5d., or 6d. per i oz., were fixed at 2ld. 

■ per i oz. The change took effect on the 1st of January 1891, 
and resulted at the outset in a loss of £100,000 a year. The 
fourth postal union congress, which met at Vienna in May and 
June 1891 (third congress at Lisbon, February and March 1885), 
took a further step in the direction of uniformity, and on the 
i.st of October 1891 the 2jd. rate was extended to foreign 
as well as colonial letters from the United Kingdom. The 
Australasian colonies gave their adhesion to the Union at this 
congress, and the Cape signified its adhesion at the next congress 
(Washington, May and June 1897), while British Bechuanaland 
and Rhodesia entered in 1900, and the whole of the British 
Empire is now included in the international union. Abyssinia, 
Afghanistan, Arabia, China and Morocco are the chief countries 
which remain outside. The rate was zjd. the first oz., and i}d. 
per oz. afterwards. 

Advantage was taken of the presence in England of special 
representatives of India and the principal British colonies 
to hold an imperial postal conference in London 
in June and July 1897, under the presidency of the 
duice of Norfolk, postmaster-general. Chiefly at 
the instance of Canada the duke announced that on and from 
Christmas Day 1898 an imperial penny post would be estab¬ 
lished with such of the Briti.sh colonies as were prepared to 
reciprocate. The new rates (id. per i oz.), which had long been 
advocated by Mr Henniker Heaton, were adopted then or shortly 
afterwards by the countries within the empire, with the ex¬ 
ceptions of Australasia and the Cape, where the 2jd. rate re¬ 
mained unaltered. The Cape came afterwards into the scheme, 
and New Zealand joined in 1902. Australia did not see its 
way to make the necessary financial arrangements, but in 1905 
agreed to receive without surcharge letters from other parts of 
the empire prepaid at id. per 4 oz. and reduced its outward 
postage to ad. per } oz., raised to i oz. in 1907. In 1911 
penny postage was adopted throughout the commonwealth and 
lo the United Kingdom. Owing to the special relations existing 
between the governments of Egypt and the United Kingdom, 
penny postage for letters passing between thd United Kingdom 
and Egypt and the Sudan was introduced in December 1905; and 
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the Egyptian post office suljsequently arranged for the adoption 
of this rate with many of the Britisii colonies. On the ist of 
October 1908 penny postage was established between Great 
Britain and the Umted States on the samelines as tlie imperial 
penny post. 

At the 1897 conference if was proposed that the parcel rates 
witit DritisU poBSessions should bo lowered and simplified by the 
adoption of a triple scale for parcels exchanged by sea, namely, 
IS. up to 3 ft, 2s. iroin 3 to 7 lb, and 3s. from 7 to 11 ft. This 
scale has been adopted by many of the British colonics. The parcel 
post has been gradually extended to nearly the whole civilirx-.d 
world, while the rates nave in many cases been considerably re¬ 
duced. The United Stales remained an exception, and in 1901 
an agreement was concluded with the American Express Company 
for a parcel service. In April 1904 an official service was cstab- 
U.shed with tlio United States post office, but the. semi-official 
service is still maintained with the American Express Company. 
By the official service the limit of weight was 4ft Oos., and the 
postage 2s. per parcel; by the .semi-official service parcels up to 
11 lb in weight may be sent, the rates ranging from 3.S. to 6s. 
On the 1st of July 190S the rates were revised. The limit of weight 
was increased to 11 lb, the rate for a parcel being is. 6d. for a parcel 
up to 3 ft in -weight, 2s. Od. up to 7 lb, 3s. bd. up to 9 lb, and 
4s. ()d. for II ft. 

On the I. St of January 1885 the post office at Malta wa.s 
trun-sferred from the control of H.M. postmaster-gcmeral to that 
of the local administration, and a similar change was made 
as regards Gibraltar on the ist of June 1S96. 

Remarkable improvements have been effected in the speed 
and frequency of the mails .sent abroad, and contracts arc 
Portlgn entered into from time to time with the various 
MmU mail steamship companies for additional or improved 
SmviM, services. The transit charges for special trains 
convej'ing mails through France and Italy for Kgj'pl, 
India, Au.stralia and the Far East have been successively 
reduced until they now stand at the ordinary' Postal Union 
transit rates. 

Mention should be made of the Army post office, which is 
now' an essential accompaniment of militarj’ operations. On 
ArmyPmt the outbreak of hostilities in South Africa in 1899, 
OHlet the British post office supplied 10 officers and 392 
Cerp*. mails of the forces, sell postage 

stamps, deal in po.stal orders, &c. Contingent.! were also 
sent by the Canadian, Australian, and Indian post offices. 
Including tclcjvraphi.sts and men of the army reserve, 3400 
post office servants were sent to the front. 

Money Oroer Department 

Hie money order branch of the po.st office dates from 1792.’ 
It was begun with the special object of facilitating the safe 
Monty conveyance of small sums to soldiers and sailors, 
Orden. the thefts of letters containing money being fre¬ 
quent. Two schemes were put forward, one similar to the 
present money order system. There were doubts whether 
the pst office had power to adopt the system, and it was not 
offiriallv taken up. Six officers of the post office, however, called 
the “ clerks of the roads,” who were already conducting a large 
newspaper business with profit to them.selves, came forwasd 
with a plan, which was encouraged bv the postmaster-general, 
who also bore the cost of advertising it, and even allowed the 
advices of the money orders to go free by post under the “ frank ” 
of the secretary to the post office. In 179S the clerks of the 
roads gave up the scheme, and three pst office clerks known as 
“ Stow and Compny ” took it over. Tlie death of Stow in 
18311 left one sole proprietor who had a capital of £2000 embarked 
in the concern. In 1838 the government determined to take 
over the business and compensated the proprietor with an 
allowance of over £400 a year. The rates of coramis.sion fixed 
by the government were is. 6d. for sums exceeding £2 and under 
£5, and 6d. for all sums not exceeding £2. In 1840 the.se 
rates were reduced to 6d. and 3d. respectively. The number 
and aggregate amount of the orders issued (inland, colonial and 

' An historical outline Is given in the Forty-second Report of 
Pottmtater-General (1896), p. 36. 


foreign) in different periods from the reorganization until loot 
is as follows :— 


Years. 

Number. 

Amount. 

1839 

i&8,g2X 

i 

3137^34 

1849 

4,248,891 

8,152,643 

l86i~i8f)5 

(average) 

81055.227 

16,624,503 

187.5 

1(1,819,874 

27,688,2*5*5 

1880-1881 

I 6 . 9 .f 5|005 

26,00^.^82 

1885-1886 

Il,yi8,ySo 

24,832,421 

1890 1891 

10,360,852 

27,867,887 

1893-1896 

10,900,963 

29,726,817 

1900-1001 


. 5 '), 374 .b 65 

1905-190!) 

13 . 50 b,' 5.3 

44,612,785 


The decrease in the number of inland money orders till 
1890-1891 was due to the competition of postal orders, and to 
the reduction (Jan. 1, 1878) of the charge for registering a 
letter from 4d. to sd.^ 

In 1862 the is.sue of orders for larger sums was allowed : not 
exceeding £7, 9d.; not exceeding £10, is. 

On the 1st of May 1871 a scale of charges was fixed as follows : 
orders not exceeding los., id.; not exceeding ,(1, 2d.; not exceeding 
/2, 3d.; and BO on, an additional penny being charged per For 
sums of ;^io the rale was is. It was found, however, that the tow 
rate of id. for small orders did nut provide a profit, and the rates 
were raised on the ist of January 1878 to: orders not exceeding 
los., 2d.: not exceeding /2, yd. On the ist of September i88t> tlic 
rates were altered as follows ; orders not exceeding /i, 2d.; not 
exceeding £2, 3d.; not exceeding £4, 4d.; not exceeding £7,'jd.; 
not exceeding £to, fid. On the 1st of Febni.ary 1897 new rates 
were introduced; on orders not exceeding £3, jd.; over £( and not 
exceeding £10, 4d. 

The cost of a money order transaction (at least 3d.) is very 
little affected by the amount of the remittance, and it was 
thought undesirable to continue the unremunerative business 
of sending small sums by money order at less than cost price 
at the expense of the senders of larger orders. The needs of 
smaller remitters appeared to be sufficiently met by postal 
orders and the registered letter post. It apfieared, however, 
that the new ch.arges fell with great severity upon mutual 
benefit .sorietie.s, like the Hearts of Oak, which sent large num¬ 
bers of small money orders ever)' week, and on the isL of Ma)' 
1897 2d' fate was restored for orders not exceeding £1. This 

society and others now u.sc postal orders instead of money orders. 
In 1905 the limit for money orders was extended to £40, and the 
rates arc: sums over £10 .and not exceeding £20, bd.; sums 
over £20 and not exceeding £30, 8d.; sums over £30 and not 
excoeriing £40, lod. 

Money orders may be sent to almost any country in the world. 
The niles arc as follows ; for sums not exceeding £1, 3d.; Porelennnd 
£2, (xl.; £4, 9d.; £6, is.; £8, is. yd.; £10, is. (id.; Colonel 
and for countries on which orders may be issued for Money 
higher amounts (limit £40), yd. for every additional Orden, 
fji or fraction of £2. 

The money order system is largely used by the Brifi.sli govern 
ment departments for the payment of pensions, sep.ualion allow¬ 
ances, remittance of bankrujilcy dividends, &c.; and free orders 
m-ay be obtained by the public, under certain conditions, for the 
piiqiose, of remitting their taxes. The cost of management of the 
money order office was reduced by tlie siib.stitntion, since 1898, 
of a number of women clerks for men and hoys. 

On the 2nd of September 1889 the issue of telegraphic money 
orders between London and seventeen large towns was began as an 
experiment, and on the ist of March 1890 the system 
was extended to all head post offices and branch offices 
in the United Kingdom. Two years later it was ex- 
tended to every office which transacts both money order 
and telegraph liusiness. The rates, which have been several times 
revised, are (i) a poundage at the ordinary rate for inland money 
orders, (2) a charge for the official telegram of advice to the office 
of payment at the ordinary rate for inland telegrams, the minimiun 
being 6d., and (y) a supplementary fee of 2d. for each order. The 
sender of a telegraph money order may give instructions that, 
instead of being left at the post office to be call^ for, it shonlu 
be delivered at the payee's residence, and that it should be cro.ssed 

• The total sums remitted did not fall off to the same extent, 
showing that the small orders alone were effected. The average 
amount for ordinary inland orders is now £2, 19s. yd. 
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for payment thiongli a bonk. He may also, on paying for the extra 
words, send a short private message to his correspondent in the 
teiegram of advice. 

Tolegrai^i money orders may also be sent to Algeria, Austria, 
Belgium, Bulgaria, Denmark, Hgypt, Faeroe Islwda, France, 
Germany, Holmnd, Hungary, Iceland, Italy, Luxemburg, Monaco, 
Norway, Rumania, Sweden and Switzerland. A fee of ad. is re- 
quiretl in addition to the usual mon^ order commission and the 
cost of the telegram. The system is being rapidly extended to 
other countries. 

Thu telegrr^ inland money orders in 1905-190O amounted to 
503,543, and the sums so remitted to ^^1,646,882, an average of 
f3. Ts. The number of telegraph money order transactions between 
iho United Kingdom and foreign countries amounted to 18,787, 
reprcaenling £139,402. 

Postal orders were first issued on the ist of January 1881. 
For some years before that date postmasters-general had con¬ 
sidered the possibility of i.ssuing orders for fixed 
amounts at a small commission to replace money 
orders for sums under 20s., which had failed to be 
remunerative. When the plan was submitted to a committee 
appointed by the treasury, it was objected that po.stal orders 
as remitting media would be less secure than money orders. 
This was met in part by giving a discretionary power to fill in 
the name of the post office and also of the payee. Another 
objection which was urged, namely, that they would prove to 
be an issue of government small notes under another name, was 
quickly disproved. Parliament sanctioned the scheme in 1880. 
The first series were :— 

IS , IS, 6J. 2S 6d , 5s., 7s. 6d. 


PotUt 

Orden, 


Pounclagi! id, 

los., I2S. (id , 15s., 


Id. 

17s () 1,, 20s. 


Poundage 2d. 

]n 1884 a new scries was issued and a provision made that 
broken amounts might be made up by affixing postage stamps, to 
the value of 5d., to the orders. Postal orders have become 
increasingly popular u.s a means of remitting small amounts, 
e.specia’ly since the introduction in 1903 of new denominations, 
rendering it possible to obtain a postal order for every complete 
.sixpence from 6d. to 21.S. P'rom 6d. to 2s. 6d. the poundage 
Is Jd., from 33. to j js., id., from 15s. 6d. up to 21s., lid. Postal 
orders are al.so furnished with eountcrfoils, as a means of keeping 
a record of the number and amount of each order posted. Orders 
for amounts of los. and upwards are printed in red ink. A 
sy.stcm of interehange of postal orders between the United 
Kingdom and India and tire Jfritish colonic.s, and al.so between 
one colony and another,’ lias been instituted. ]iriti.sh po.stal 
orders arc obtainable al.so at post offices in Panama, Con.stan- 
tinople, Salonica and Smyrna, and on H.M. ships. The fol¬ 
lowing table .shows the number and value of postal orders issued 
from the beginning to the 31st of March 1907 (ooo’s omitted):— 


Year. 


Number. 


1881-1882 

1883-1884 

1885-1886 

1890-1891 

1895-1896 

igoo-1901 

1906-1907 


4,462 
12,28(1 
25.79" 
48,841 
(.4,076 
85,.590 
101,658 


Value. 

2,006 

5,028 

10,788 

19,178 

2.1,89f> 

2 y,88i 

40.484 


it remains to be added that the various statutes relating to 
the post office, except those relating to telegraphs and the car¬ 
riage of mails, were consolidated by the Post Office Act 1908. 
The act repealed and super.seded 26 acts wholly and 10 acts 
in parts. Sections i-ii deal with the duties of postage; §§ 
12-19 conditions of transit of postal packets; §§ 20-22 

with newspapers; (g 23-25 with money orders; 26-32 with 
ship letters; §§ 33-44 with the postmaster-general and officers; 
§§ 45-47 with the holding, &c., of land; ^ 48-49 with the 
extension of postal facilities and accommodation; SS 50-69 
with post office offences; 70-78 with legal proceedings, and 
§§ 79^ with regulations, definitions, &r. 


Savings Banks ^ 

The establishment of post office savings banks was prac¬ 
tically stiggested in the year i860 by Charles William Sykes of 
Huddersfield, whose suggestion was cordially re¬ 
ceived by W. E. Gladstone, then chanecllor of the 
exchequer, to whose conspicuous exertions in par¬ 
liament the effectual working-out of the measure and also many 
and great improvements in its details are due. Half a century 
earlier (1807) it had been proposed to utilize the then existing 
and rudimentary money order branch of the post office for the 
collection and transmission of savings from all parts of the i»un- 
tiy to a central savings bank to be established in London. A 
bill to that effect was brought into the House of Coromon.s by 
S. Whitbread, but it failed to receive adequate support, and was 
withdrawn. When Sykes revived the proposal of 1807 the 
number of savings banks managed by trustees was 638, but of 
these about 350 were open only for a few hours on a .single day 
of the week. Only twenty throughout the kingdom were open 
daily. Twenty-four towns containing upwards of ten thousand 
inhabitants each were without any savings bank. Fourteen 
counties were without any. In the existing banks the average 
amount of a deposit was £4, 6s. 56. 

Gladstone’s Bill, cntitltid “ An Act to grant additional 
facilities for depositing small savings at interest, with the 
security of Government for the due repayment thereof,” be¬ 
came law on the 17th of May 1861, and was brought into opera¬ 
tion on the 16th of September following. The banks first opened 
were in place-s theretofore unprovided. In February 1862 the 
act was brought into operation in Scotland and in Ireland. 
Within two years nearly all the money order offices of the 
United Kingdom became savings banks, and the expansion 
of the business was continual. The growth of business is shown 
in the following table ;— 

_i Average | Average Average 

' TTi'i ! Number of Amount of Balance in 

; 3islL>ocemDer. ^ Accounts. Deposits, each Account. 


1863-186S 
1869-1874 
1H75-1880 
iKKi-1885 
, 1886.1890 
; 1891-1895 


C.63,000 
1,373,000 
1,889,000 
3,088,000 
4,248,000 
5,77(1,000 


7,000,000 

18,000,000 

29,0.x.,<.00 

42,000,000 

59 , 000,000 

83,000,000 


£ s. 
” .1 
If 5 
15 12 
i.f II 


.\verage 
Number | 
of Offices. 


13 16 10 

14 7 o 


, 1 ,.f 90 

4>49« 

,S,742 

7 ,, 44 « 

9,025 

10,888 


The code of the ist of November 1888 did not enlarge the 
limits of deposits or make any great and eonspicuous change 
in the general .wstein, but the postmaster-general obtained 
power to offer eertain farilities for the transfer of money from 
one account to another, for the easier disposal of the funds of 
deceased depositors by means of nominations, and in various 
ways for the eon venienee of the eustomers of the bank. Arrange¬ 
ments were made for reducing to is. the cost of certifirates of 
birth.s, deaths and marriages required for .savings bank pur- 
po.ses. In July 1889 Local Loans 3 % .Stock was made available 
for purchase through the post office savings bank. 

"In July 1891," says the report of the postmaster-general in 
1897, “ another Act of Parliament was passed by which the maxi¬ 
mum amount which might be deposited was raised from £150 to 
/200, inclusive of interest. The annual limit remaintxl at £30, 
but it was jjrovidod fJiat, irrespective of that limit, depositors 
might replace in the bank the amount of any one withdrawal 
made in the .same year. The object of tilis provision was to avoid 
curtailing the saving power of a person who might be driven by 
emergency to make an inroad upon his store, hut who might never¬ 
theless, when the emergency had passed, find himscU none the 
poorer and able to replace the money withdrawn. 

" The act provided also that where on any account the principal 
.and interest together exceeded £200, interest should ceanx only on 
the amount in excess of £200, whereas previoudy interest ceased 
altogether when it Lad brought the balance of an account up to 
£200. 

" The next striking development of the Savings Bank arose out 
of the Free Education Act, passed in September 1891. The 

’ For a succinct account of the history of the, post office savings 
bank, " BO far as depositors and the general pubfic are concerned," 
see Forty-third Jitport of Postmaster-General (1897), pp. 32 seq. 
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Kovernment of the day desired that advantage should be taken 
of the opportunity to inculcate upon parents and children alike 
a lesson of thrift—that they should save the school pence which 
they were no longer bound to pay. The Education Department 
and the pn.stmaster-gcneral worked in concert to realize this end. 
.School managers were urged to press the matter upon all conccmerl, 
special .stamp slips were prepared and issued, managers were 
supplied on credit with stocks of stamps to be sold to the children, 
and clerks from the ncare.st post offices attended at schools to open 
accounts and receive deposits, Tlie arrangement began in January 
1892; about 1400 schools adopted the scheme at once, and three 
years later this number had risen to yooo. A sum of nearly /i4,ooo 
was estimated to liavc been dcpositcil in schools in 5 months, and 
about ^40,ot>o in the first year. Concurrently with the spread of 
the stamp-slip .sy.stem in the schools, the extension of School Penny 
Banks, connected intimately with the Savings Bank, was a coii 
spicuous result of the effort to turn into prolitable channels tlie 
pence which no longer paid school fees. 

“ In December 1893 another Act of Parliament extended the 
annual limits of deposits from /30 to The maximum of /'zoo 
remained unchanged, but it was provided that any accumulations 
accruing after that amount had oeen readied should be iuvesteil 
in government stock unless the depositor gave instructions to the 
contrary 

" In December rSyj arrangements were made for the use of tlic 
telegraph for the withdrawal of money from the savings bank. 
l’o.stmasters-general had hesitated long before sanctioning lliis 
new departure. It was known that the system was in force abroad, 
and it was recognized that there might be, and doubtless were, 
cases in the United Kingdom where the possibility of withdrawing 
money without delay might be all-important, and might save a 
dopo.silor from debt and distre.ss. But, on the other hand, it was 
strongly held that the cause of thrift was sometimes .served by 
interposing a delay between a sudden desire to spend and its 
realization; and it was also hold to bo essential to maintain a marked 
distinction between a bank of deposit lor savings and a bank for 
keeping cuiTent accounts." 

On the whole, the balance of opinion was in favour of the 
change, and two now methods of withdrawal were provided. A 
depositor might telegraph for his money and have his warrant 
.sent to him by return of pn.st, or he might telegraph for hi.s money 
and have it paid to him in an hour or tw'o on the authority of a 
telegram from the savings bank to the postmaster. The first 
method cost the depositor about pd., the second cost him about 
Ts. 3d. for the transaction. On the 3rd of July 1905 a new sy.s- j 
tern of withdrawal was instituted, under which a depositor, on 
presentation of his book at any post oflice open for savings bank 
business, can withdraw immediately any sum not exceeding 
£1. Depositors have availed themselves extensively of this 
system. During 1906,4,758,440 withdrawals, considerably more 
than one-half of the total number of withdrawals, were made “ on 
demand,” and as a consequence the number of withdrawals 
made by telegraph fell to 122,802, against 168,036 in the pre¬ 
vious year (during only half of which the “ on demand ” system 
was in force). 

By an act which came into force on the ist of January 1895 
building societies, duly incorporated, were enabled to deposit 
at any one time a sum not exceeding £300, and to buy 
government stock up to £500 through the savings bank. 

Savings Bank Finance .—The increase in the deposits lodged in 
the post office savings bank must bi- ascribed to a variety of 
causes. Numbers of trustee banks have been closed, and have 
transferred their accounts to the post office bank; greater facilitips 
have been offered by the bank; the limits of deposit in one year, 
and of total deposit, have been raised; and, since October 1892, 
deposits may be made by cheque; while the long-continued fall in 
the rate of interest made the assured 2 J % of the post office savings 
bank an increasing temptation to a class of investors previously 
accustomed to look elsewhere. The higli price of con.sols, due in 
liart to the magnitude of purchases on savings hank account, 
proved a serious embarrassment to the profitable working of tlic 
bank, wliich had shown a balance of earnings on each year's work¬ 
ing until i8g(i, after paying its expenses and 2^% interest to its 
depositors. Economical working minimized, but did not remove 
the ifficulty. The average cost of each transaction, originally 
nearly yd., has been brought down to jjd. Down to the year 
1896, /"1,598,767 was paid into tlic exchequer under § 14 of the 
Act 40 Viet. c. 13, being the excess of interest which had accrued 
year by year. But since 1895 there liave been deficits in each year, 
and in 1905, owing principally to the reduced rate on consuls, the 
expenditure exceeded the income by /^88,o94. 

The central savings bank having outgrown its accommo¬ 
dation in Queen Victoria Street, London, a new site was 


purchased in 1898 for £45,000 at West Kensington, and the 
foundation-stone of a new building, costing £300,000, was laid by 
the prince of Wales on the 24th of June 1899. The entire 
removal of the business was carried out in 1903. 

Under the Workmen’s Compensation Act of 1897, sums 
awarded a.s compensation might be invested in the po.st office 
savings bank. This arrangement proved so convenient that 
an act of 1900 authorized a similar investment of money paid 
into an English county court in ordinary actions at common 
law, and ordered to be invested for the benefit of an infant or 
lunatic. In 1906 a committee was appointed to go into the 
que-stion as to whether the post office should provide facilities 
for the insurance of employers in respect of liabilities under the 
Workmen's Compen.sation Acts, but no scheme was recom¬ 
mended involving post office action either as principal or agent. 
Post offices, however, exhibit notices drawing attention to the 
liabilities imposed by the act of 1906, and sub-postmasters are 
encouraged to accept agencies in their private capacity for 
insurimcc companies undertaking this class of insurance. 

Inducements to Thrift .—By arrangement with the war office 
in July 1893, the deferred pay of soldiers leaving the army was 
inve.stcd on their behalf in the post office savings bank, but it 
was found that the majority of the soldiers draw out practically 
the whole amount at once, and the experiment was discontinued 
in 1901. At the request of large employers of labour, an officer of 
the savings bank attends at indu.strial establishments on days 
when wages are paid, and large numbers of workmen have thus 
been induced to become depositors. The advantages of the savings 
bank appear to be now thoroughly appreciated throughout the 
United Kingdom, as shown by the following table ;— 



On the 31st of December 1900, 


Number of 
Depositors. 

Total Amount 
to Credit of 
Depositors. 

Avcra|;e 
Amount 
to Credit 
of earh 
Dejiositor. 

• 52 ,, 

•|.|| 

Englantl an<l Wales . 
Scotlaixd .... 
Ireland .... 

7.^85,317 

37-2,801 

381,805 

£ 

122,365,193 

5,126,299 

8,058,153 

C s. «l. 

15 18 5 
'3 15 0 

21 2 I 

I in 4 

1 in 12 

I in 12 

Totals . 

8,439.983 

135,549,645 

16 I 3 

1 in 5 


On the jifct of Deuemlier 1905. 

England and Wales. 
Scotland .... 
Ireland .... 

9,027,112 

451,627 

484,310 

£ 

135.668,450 

6,205,339 

10,237,351 

C . 8 . d. 
15 0 7 

13 14 10 
21 2 9 

I in 3 8 

I in 10*4 
i in 9‘i 

Total.s . 

9,963,049 

152,111,140 

15 5 4 

I in 4-3 


Between the foundation of the bank and the end of 1899, upwards 
of ,(948,000,000, inclusive of interest, was credited to depositors, 
of which /474,000,000 was withdrawn. There were 232,034,590 
deposits, 81,804,509 withdrawals, 27,071,556 accounts opened, 
and 18,631,573 accounts closed. The cross-entries, or instances 
where the account is operated upon at a different office from that 
at which it was opened, amounted to 33%. It is chiefly in respect 
of this facility that tlic post office savings bank enjoys its advan¬ 
tage over the trustee savings bank. In 1905, 16,320,204 deposits 
were made, amounting to ,(42,300,617. In the same year the with¬ 
drawals numbered 7,155,283, the total sum withdrawn being 
,(42,0911,037. The infere.st credited to depositors was /t,567,206, 
and the total sum standing to their credit on the 31st orDccembcr 
1900 was /I52,iii,i40. 

A classification of accounts opened for 3 months in 1896, and 
assumed to be fairly typical, showed the following results :— 

Occupation as stated by Depositors Percentage 

in opening Account. to Total. 

Professional.I '55 

Official .z-8i 

Educational.i 'oi 

Commercial . 3'88 

Agricultural and fishing.1 -83 * 

Industrial.i 8'43 

Railway, shipping and transport.2-96 

Tradesmen and their assistants.8'i4 

Domc.stic service.8’6i 

Miscellaneous.0’37 

Married women, spinsters and children . . . 50-41 


100-00 
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Women and children of all ranks are believed to be 60-59 of the 
total number of depositors. 

The accounts open at the end of 1895 showed the following 
division of deposits 1— 


Balances not exceeding . . 

Exceeding £^0 and not exceeding 

ji ti it It 

ti ^.50 II II II 

,, 200. 


£50 . 

Per cent. 
3(1-1 

100 . 

- 24-5 

150 . 

- « 7-3 

200 . 

. 14-8 


73 


100-0 


The division according to number of accounts, in the same group,s, 
was 90-8, 5-3, 2'2| 1-3 and 0-4 rchpcctively. 

Jnvesimenis in Government Slock .—In .September 1888 the mini¬ 
mum amount of government stock which might be purchased 
or sold through the post ottice savings bank was reduced from 
£10 to IS., and it was also provided that any person who had 
purchased stock through the savings bank could, if he so desired, 
nave it transferred to his own name in the books of the Bank of 
England. The act of 1893 raised the limit of stock to /200 in one 
year, and £^00 in all; but any depositor might purchase stock, to 
replace stock previously sold, in one entin: sum during that year. 
If a depositor exceeds the authorized limits of deposit in the post 
office savings bank, the excess is invested in stock by the post 
office on his behalf. The investments of depositors in government 
stock, however, have a tendency to dccrca.se, and the sales, on the 
other hand, to increase, as will be seen from the following table ;— 


Year. 

Investments. 

Sales. 

Average 
price ol 
Consols. 

No. of 

Total 
holding of 
Slock. 

No. 

Amount. 

No. 

Amount. 

DeiKJsitors. 

1901 

46..S.S0 

L 

3,192,154 

13.574 

c 

761,629 

941 

109,509 

1 

12,780.190 

1902 

40 1*93 

2 694,447 

17,221 

1.054.193 

949 

118,696 

14.285,617 

1903 

47.726 

3,13^^172 

17,742 

1,085,57s 

gojf 

131,343 

16,165,548 

1904 

39,633 

2,507.546 

18,848 

i,IU ,543 

881 

138,582 

17.357 ,'«o 


32. 3 °^ 

2,212,285 

22,824 

1,507,219 

89I 

139.092 

' 7 ,» 77.644 


Annuities and Life Insurances .—The act of 1882, which came 
into operation on the 30! of June 1884, utilized the machinery 
of the post office .savings hank for annuities and life insurances, 
which had been effected through the post office at .selected towns 
in England and Wales since the 17th of April 18(15. Under the 
act of 1882 all payments were to be made by means of money 
depo.sited in the savings hank, and an order coukl be given by a 
depositor that any sum—even to i<l. a week—should be devoted 
to the purchase of an annuity or insurance .so long as he retained 
a balance in the savings bank. In February i8gt> new life insur¬ 
ance tables came into operation, with reduced annual rates, and with 
provision for payment of sums insured at various ages as desired. 
The following table shows the business done from 1^1 to 1905 : — 


additional five words, the addresses of sender and receiver being 
sent free. In 1885 the charge was reduced to a halfpenny a 
word throughout, including addresses (a system of abbreviated 
addresses, which could be registered on payment of a guinea a 
year, being introduced), with a minimum charge of sixpence. 
To obviate the damage and interruption resulting from storms 
large numbers of wires have been laid underground. 

In 1891 the terms under w-liich a new telegraph office was opeued, 
on the request of a person or persun.s who undertook to guarantee 
the post office against loss, were reduced. In 1892 rural sanitary 
authorities were empowered to give such guarantees out of the 
rates. In 1897, as part of the Jubilee concessions, the government 
undertook to pay one-half of any deficiency under guarantees. 
During the six years ended in 1891 the average number of telegraph 
offices guaranteed each year was 77. From 1892 to 1897 the 
average rose to 1O7. In 1905 and 1906 it amounted to 152. The 
number of telegraph offices opened without guarantee has increa.secl 
apace, and there are now 12,993 telegraph offices in all. As part 
of the Jubilee scheme the charges for porterage were reduced as 
follows; Up to 3 miles free; beyond 3 m., 3d. per m., reckoned from 
the post office; and arrangements were made for the free delivery 
at all hours of the day or night of any telegram within tlie metro¬ 
politan postal di.strict. The co.st of free delivery up to 3 m. was 
estimated at £52,000 a year. 

Foreign Telegrams .—^The sixth international telegraph 

conference, held at Berlin in 1884, effected a reduction in the 
charges to many countries. E.g. the rate per 
word was reduced for Ru.ssia from qd, to 6Jd., 
Spain 6d. to 4jd., Italy 5d. to 4jd., and India 
4s. 7d. to 4S. The cost of repeating a message 
was reduced from one-half to one-fourth of the 
original charge for transmission. At the next con¬ 
ference (1890), held at Paris, further considerable 
reductions were effected. The rates to Austria- 
Hungary and Italy were reduced from 4jd. to 3d., 
Rus.sia 61 d. to 5Jd., Portug.il 5id., to 4id., Sweden 
jd. to 4d., Spain 4jd. to 4d., Canary Islands i s. 7 Jd. to is., &c. 
The minimum charge for any foreign (European) telegram was 
fixed at lod. The eighth conference (Budapest, 1896) succeeded in 
making the following reductions, among others, from the United 
Kingdom : China 7s. to 5s. 6d., Java 6s. to 5s., Japan 8s. to 
6s. 2d., Mauritius 8.s. 9d. to 5s., Persia 2s. 5d. to is. gd. At this 
conference it was made incumbent upon every state adher- 
ii^ to the union to fix in its currency an equivalent approaching 
as nearly as possible the standard rate in gold, and to correct 
and declare the equivalent in case of any important fluctuation. 







ANNUirtiiK. 














Immediate. 




Deferred. 









Yejir 

CoiitrActs 
entered into. 

Receipts. 

Payments. 

Contracts 
entered into. 

Receipts. 

Payments. 

Contracts 
entered into. 

Receipts 

Paynieiits. 


No. 

Amount of 
Annuities. 

Amount. 

No. 

Amount. 

Ntx 

Amount of 
Annuities. 

Nw. 

Amount. 

Na 

Amount. 

No. 

n 

fi 

N(t. 

Amount. 

No. 

Amount of 
claims on 
death aitd 
surrender. 

1901 

J .764 

1 

42,268 

c 

562,159 

33,269 

c 

527,371 

142 

c 

>,365 

c 

23 , 6^0 

J .975 

L 

' 4.2 75 

920 

L 

44.296 

21,972 

i 

22,647 

380 

(. 

12,992 

14,646 

1902 

1,679 

42 , 79 ^ 

558,770 

34,375 

548,251 

139 

2,973 

I ..353 

21,764 

1 , 1(14 

17,172 

722 

34,646 

22,553 

23.045 

389 

1903 

1,763 

43,973 

557 > 98 J 

35.463 

571.904 

‘ 8 ? 

3,424 

1 , 36 (> 

24,489 

1,210 

14,689 

592 

31,413 

22,(172 

23.063 

387 

13,126 

1904 

1,708 

41,000 

520,538 

36,607 

594.502 

128 

2,492 

1,366 

21,011 

1,297 

16,167 

517 

28,629 

22.323 

23,031 

465 

16,878 

1905 

1,840 

45.488 

573,205 

37,086 

614,406 

158 

3,204 

1 , 38(1 

24,287 

1,347 

16,965 

741 

. 37,011 

21,836 

23,376 

449 

15,.593 


Telegraphs and Telephones 

The history of the development of telegraphy and the early 
propo.sals for the transference to the state of the telegraph 
monopoly will be found in the article Telegraphy. 
zrgrap ». February 1870 the Telegraph Art 

of the previous year took effect. The post office assumed 
control of telegraphic communication within the United King¬ 
dom, and it became possible to send telegrams throughout 
the cxiuntry at a uniform charge irrespective of locality or dis¬ 
tance. In 1885 sixpenny telegrams were introduced. The 
charge for a written telegram which came into force in 1870 was 
one shilling for the first twenty words, and threepence for every 


The limit of letters in one word of plain language was raised 
from 10 to 15. and the number of figures from 3 to 5. The 
International Telegraph Bureau was also ordered to compile 
' an enlarged official vocabulary of code words, which it is 
i proposed to recognize as the sole authority for words which 
may be used in cypher telegrams sent by the public. (See 
Appendix to Postmasler-General’s Report, 1897.) See further 
Telegraph. 

Ten years of state administration of the telegraphs had not 
passed before the postmaster-general was threatened with a 
formidable rival in the form of the telephone, which 
assumed a practical shape about the year 1878, the 
first exchange in the United Kingdom being established in 
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the City of London in that year. The history of the telephone j 
service and the growth of the industry are set out in the article ' 
Telephone. 

Post Office Staff 

The staff of the post office on the 31st of March 1906 amounted 
to 195,432. Of these 41,081 were women, a proportion of over 
one-fifth of the staff. The postmasters numbered 875 (in¬ 
cluding 10 employed abroad), and the sub-postmasters 21,027. 


preference was given to army, navy and royal marine pan^ners, 
and men of the army reserve. Due regard was paid to the legitimate 
claims of telegraph messengers or other persons who had prospects 
of succeeding to these situatioas. In August i8gy the government 
decided to reserve onc-half of all suitable vacancies lor cx-soldiers 
and sailors, as postmen, porters and labourers, and preference 
has been shown to them for employment as lift-attendants, care¬ 
takers, &c. 

Finance.~T\\t following table shows the financial working 
of the post office ;— 




Revenue. 


' 





Kxpciitliturc. 





Year. 

T’ostal 

Keoaiptn. 

Kxtra 

Receipts. 

Ih 

■s 5 S 
> SB 

III 


.^ites and 
RuildinRs. 

j 

: 

igii 

it! 

ifi 

:sl 

V 

Salaries, 
Wa^es, &c. 

Convey¬ 
ance of 

Packet 

Service. 

Other 

Expenditur*. 

Total. 

Net 

Revenue. 



Put* 

chose. 

Erec¬ 

tion. 

c 

Mails. 

Under 

P.O. 

Vote'. 

Under 

otiior 

Votes. 


18B4-188S 

c 

7,808,911 

i 

iBy.nns 

£ 

198,33(1 

Z 

8, 1^,349 

£ 

71,^04 

jC 

8o,aj4 

Z 

*50.74** 

£ 

3,659,210 

3.JS9.5«3 

Z 

*,>54,»»» 

7.9.413 

z 

.5*5.89* 

■78,484 

Z 

5.669, i6s 

£ 

9,7*1,084 

3,446.396 

1889-1890 

9.467,165 

3&.«79 

2 i 8 ,c .37 

9,73'.48T 

7o,y«. 

79.840 

*53.90* 

l,349,8gr 

664,349 

SS3.9IO 

6, .75,085 

iSsH-iSm 

10.74^|OU 

— 

777,44^ 

11,035,460 


*75.390 

168,919 

269,09a 

4.597.355 

*>395.083 

7.9,813 

877.5.4 

7i955i344 

9>9B3>999 

3,070,116 

IB99 1900 

13,199,020 


203,-31 S 

I3i394.335 

t*5.394 

i(m>,oc 8 

.4.9*3,TO 

1,474.**8 
1,516,859 
1,8*1,758 

759/307 

7*9.944 

***3»747 

3.710,336 

igpo-i<foi . • 

J f.y7^886 


918,584 

13.903.4 70 

17,<764,03 J 

01,949 

175.000 

286,338 

0.077.075 

794.8U4 

736,101 

.36,677 

10,064,903 

3.930,567 

1905'ipo6 > 

»6,8*3,349 

'•‘4.363 

316,311 

75.759 

■250,177 

377.*3* 

7,737,010 

L 

687,109 

604,937 

295, rc>i 

11,849,010 

5,440,807 


The total number of offices (including branch offices) was 22,088. 
The unestablished staff, not entitled to pension, made up chiefly 
of telegraph boys, and of persons who are employed for only 
part of the day on post office business, included 87,753 of 
the grand total, and almost the whole of the sub-postmasters. 
The pay and prospects of almost all classes have been greatly 
improved since 1884, when the number stood at 91,184. The 
principal schemes of general revision of pay have been ; t88i, 
Fawcett's scheme for sorting-clerks, sorters and telegraphists 
(additional cost, £210,000 a year), and for po.stmcn, 1882, 
£110,000; Raikes's various revisions, 1888, chief cleik.s .and 
supervising officers, £6230; 1890, sorting-clerks, sorters and 
tclegraphi.sts, £179,600; 1890, supervising force, £65,000; 

1890, London sorters, £20,700; 1891, London overseers, £9400; 

1891, postmen, £125,650: Arnold Morley, 1884, London 
overseers, £1400, and rural auxiliaries, £20,000. 

A coniinitlce was appointed in June 1895 with Lord Twccdmoiith 
as cliainnan, to consider the pay and position of the post office 
staff, excluding the clerical force and those employed at head¬ 
quarters. The committee reported on the 15th of T^cember 189b and 
its recommendations were adopted at an immediate increased ex- 
(X-mse of ^139,o(X) a year, which lias since risen to ^500,000. In 
1897 additional concessions ivere made at a cost of ^100,000 a year. 

In July 1890 a number of postmen in London went out on 
strike. Over 450 were dismissed in one morning, and the work 
of the post office was carried on without interruption. Tlic 
men received no sympathy from the public, and most of them 
were ultimately sueccssfui in their plea to be reinstated. A 
c^uasi-political agitation was carried on during the general elec¬ 
tion of 1892 by some of the London sorters, who, under the plea 
of civil rights, claimed the riglit to influence candidates for 
parliament by exacting pledges for the promise of parliamentary 
support. The leaders were dismissed, and the post office has 
upheld the principle that its officers are to hold themselves free 
to serve either party in the State without putting themselves 
prominently forward as political partisans. Parliament has 
been repeatedly asked to sanction a parliamentarj' inquiry to 
reopen tlte settlement of the Tweodmouth Committee, and 
the telegraphists have been especially active in pressing for 
a further committee. The rates of pay at various -dates .since 
1881 are set out with great fullness in the Parliamentary papers 
(Posimm, No. 237 of 1897; Sorters, Telegraphists, Sec., No. 230 
of 1898, and Report oj the Select Committee on Post Office Servants, 
1907; this latter contains important recommendations for the 
removal of many grievances which the staff had been long 
agitating to have removed). 

In November 1891 an important change was made in the method 
of recruiting postmen, with tlio object ot encouraging military 
service, and providing situation.s for those who after serving in the 
army or navy arc left without employment at a comparatively 
early age. In making appointments to the situation of postman. 


Po.sTACE Stamps 

For all practical purposes the history of postage stamps begins 
in the United Kingdom. A post-paid envelope was in common 
use in Paris in the year 1653. Stamped postal letter-paper 
{carta poslalc bollata) was issued to the public by the govern¬ 
ment of the Sardinian States in November 1818, and stamped 
postal envelopes were issued by the same government from 
1820 until 1836.' Stamped wrappers for newspapers were made 
experimentally in lAMidon by Charles Whiting, under the name 
I of “go-frees,” in 1830. Four years later (June 1834), and in 
: ignorance of what Whiting had already done, Charles Knight, 
i the well-known publisher, in a letter addressed to Lord Althorp, 
' then chancellor of the exchequer, recommended similar wrappers 
I for adoption. From this suggestion apparently Rowland Hill, 
j who is justly regarded as the originator of postage stamps, got 
his idea. Meanwhile, however, the adhesive stamp was made 
experimentally by James Chalmers in his printing-office .at 
Dundee in August 1834.'- These experimental stumps were 
printed from ordinary type, and were made adhesive by a wash 
of gum. Chalmers had already won local distinction by his 
j .successful efforts in 1822, for the acceleration of the Scottish 
j mails from London. Those efforts resulted in a saving of 
: forty-eight hours on the double mail journey, and were highly 
upprccialed in Scotland. 

Rowland Hill brought the adhesive stamp under the notice of 
the commi.ssioners of post office inquiry on the 13th of February 
1837. CJialmcrs made no public mention of his stamp of 1834 
until November 1837. 

Rowland Hill’s pamphlet led to the appointment of a com¬ 
mittee of the House of Commons on the 22nd of November 
1837, “ to inquire into the rates and modes of charging postage, 
with a view to such a reduction thereof as maj’' be made without 
injury to the revenue.” This committee reported in favour 
of Hill’s proposals; and an act was passed in 1839, authorizing 
j the treasury to fix the rates of postage, and regulate the mode 

■ of their collection, whether by prepayment or otherwi.se, A 
premium of £200 was offered for the best, and £100 for the next 

■ best, proposal for bringing stamps into u.sc, having regard to 

! ' Stamp-Collector’s Magazine, v. 161 neq.; J. E. Gray, lUnstrated 

CtUalogue oj Postage Stamps, 6th ed., 1O7. 

1 ‘ ^trick Chalmers, Sir Rowland Hill and James Chalmers, 

j Inventor oj the Adhesive Stamp (I-oudon, 1882), passim. Sco also 
the same writer’s pampldct, entitled The Position of Sir Rowland 
Hill made plain (1882), and his The Adhesive Stamp : a Fresh Chapter 
in the History of Post-Office Reform (1881). Cou^ro Ptamon HilT.s 
, tract, A Paper on Postage Stamps, in reply to Chalmers, reprinted 
! from the Philatelic Record of November 1881. Pearson Hill has 
therein shown conclusively the priority oi publication by Sir Rowland 
I Hill. He has also given proof of James Chalmers’s express acknow- 
I ledgmdnt of that priority. But he has not weakened the evidence 
i of the priority of invention by Chalmers. 
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(i) the convenience as regards the public use; (2) the security 
again^ forgery; (3) the facility of being checked and distin¬ 
guished at the post office, \vhich must of necessity be rapid; 
and (4) the expense of the production and circulation of the 
stamps.” To this invitation 2600 replies were received, but no 
improvement was made upon Rowland Hill’s suggestions. A 
further Minute, of the 26th of December 1839, announced tlmt 
the treasury had decided to require that, as for as practicable, 
the postage of letters should be prepaid, and such prepayment 
effected by means of stamps. Stamped covers or wrappers, 
stamped envelopes, and adhesive stamps were to be issued by 
government. The stamps were engraved by Messrs Perkins, 
Bacon dr Fetch, of Fleet Street, from Hill's designs, and the 
Mulrcady envelopes and covers by Mes.srs Clowes & Son, of 
Blackfrians. The stamps were appointed to be brought into use 
on the 6th of May 1840, but they appear to have been issued 
to the public as early as the 1st of May. The penny stamp, 
bearing a profile of Queen Virtoria, was coloured black, and 
the twopenny stamp blue, with check-letters in the lower 
angles (in all four angles from April 1858). Up to the 28th of 
January 1854 the stamps were not officially perforated, except 
in the se.ssion of 1851, when stamps, perforated by a Mr 
Archer, were issued at the House of Commons post office. In 
1853 the government purchased Archer's patent for £4000. 
The stamps were first water-marked in April 1840. 

The canton of Ziirich was the first foroiffn state to adopt postage 
.stamps, in 1843. The slampa reached America in the same year, 
being introduced by the government of Brazil. That of the United 
States did not adopt thorn until 1847; but a tentative issue was 
made by the post office of New York in 1845. An adhfi.sive stamp 
was also issued at St T.ouis in the same year, and in Rhode Island 
in the next. In Europe the Swiss cantons of Geneva (1844) and of 
Ba.sel {1845) .soon followed the example set by Zurich. In tlie 
Russian Empire the use of postage stamps became general in 1848 
(aiter preliminary i.s.sucs at St Tot-ersburg and in Finland in 1843). 
1‘Vance issuerl tlioin in 1849. The same year witne.sscd their intro¬ 
duction into Tiuscanv, Belgium and Bavaria, and also into New 
South Wales. Austria, Prussia, Saxony, Spain, Italy* followed 
in 1830. The use of postage sUvmps seems to have cxteiuled to 
the Hawaiian Islands {1H31 ?) a year before it reached the Dutch 
Netherlands (1832). Within twenty-five years of the first issue 
of a postage stamp in London, the known varieties, issued in all 
parts of the world, amount0(1 to 1391. 01 the.se 841 were of 

European origin, 333 were Amt'ricaii, 50 A.siatic, 35 African. The 
varieties of stamp i.ssued in the several countries of Oceania were 
103. Of the whole 1391 stamps no less than 811 were already 
obsolete in 18O5, leaving 58 (j stiU in currency. 

English Issues 
(i.) Linf-fngraved Stamps. 

Ralfpennv Stamp .—First issue, October t, 1870 : sire 18 mm. 
by 14 mm.; lake-red varying to rose-red. 

One Penny Stamp. First issue^ ist (for 6th) May 1840: the 
head executed by Frederick lloatli, from a drawing by Homy 
Corbould of William Wynn's medal struck to commemorate her 
majesty's visit to the City of London on the gth of November 1837 : 
size 22I mm. by 18J mm.; black, watermarked with a small crown; 
a few sliecls in 1B41 struck in rc*fl, (wo es.says were made in April 
and October 1840 in blue and blue-hack; imiicrforatc. The 
second i.ssue, January 20, 1841, dillered only from the first issue 
as to colour •••red instead of black. It is stated ’ that the colour, 

though always officially referred to as ‘ red,’ was really a rc(.l- 
brown, and this may be'regardcd as the normal colour; but con¬ 
siderable variations in tone and shade (brick-red, orange*red, Inko- 
red) occurred from (into to time, often accentuated by the blueing 
of the paper, though primarily duo to a want of uniformity in the 
method employed for preparing the ink." The change ot colour 
from black was made in order to render the obliteration (now in 
black instead of red ink) more distinct: imperforate. Third 
Msm, February 1854; .small crown watermark; twrforated 16 
{i.e. 16 holes to 2 centimetres}. The fourth issue, January 1855, 
differed only from tlic third issue in being perforated 14. Fifth 
issuej February 1833 : from a new die, v/ith minute variations of 
engraving. In the second die the eyelid is more distinctly shaded, 
the nostril more curved, and tho band round riis hair lias a thick 
dark line forming its lower edge, bmall crown watermark; perfor¬ 
ated 16 and 14. Sixth issue, July 1853; large crown watermark; 
perforated 14; a certain number 16. Seventh issue, January 
1858 : carmine-rose varying from pale to very deep. Large crown 
watermark; perforated, chiefly 14. Eighth issue, April i, 1864: 


^ Wright and Creeke, History of the Adhesive Stamp of the British 
Isles available for Postal and Telegraph Purposes (London, 1899). 
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check-lotteta in aU four corners instead of two only; Urge crown 
watermark; periorated 14. 

In 18B0 the line-engraved one penny stamps were superseded by 
the surface-printed one of similar value in Venetian red, designed 
and printed by Messrs De la Rue &. Co. 

Three halfpenny Stamp. —October 1, 1M70 : large crown water¬ 
mark; lake-red; porioratccl 14. Superseded in October 1880 by 
De la Rue's surface-printed stamp. 

Twopenny Stamp.-^ First issue, ist (for 6th) May 1840: small 
crown watermark; light blue, dark blue; imperforate. .Second 
issue, March 1842 ; small crown watermark; white line below 
" Postage " and above " Twopence "; dull to dark blue; imper¬ 
forate. Third issue, February (?) 1854 ; small crown watermark; 
blue, dark blue; perforated X6. Fourth issue, March 18^3 ; small 
crown watermark; blue, dark blue; perforated 14. Fifth issue, 

n i855 : largo crown watermark; blue; perforated 16: blue, 
blue; perforated 14. Stxth issue, May (?) 1857 : large crown 
watermark; white lines thinner, blue, dark bine; perforated 14; 
dark blue; perforated i 5 . Seventh issue, July 185M : large crown 
watermark; white lines as in fifth issue; deep to very deep blue; 
perforated 16. Eighth issue, April (?) 1869 ; large crown water¬ 
mark; white lines thinner; dull blue, deep to very deep blue, 
violet blue; perforated 14. Superseded in Docember 1880 by De 
la Rue's surface-printtxl stamp. 

(ii.) Embossed Stamps. 

Proilucetl by Dryden Brothers, of Lambeth, from clesign.s siib- 
mittixl by Mr Ormond Hill of Somerset House, engraved after 
Wyon's medal. 

Sixpence. —March t, 1854: violet, rtxldUh lilac, dark violet; 
imperforate. Superseded in October 1856 by De la Rue's surface- 
printed stamp. 

Tmpence. —November 6, 1848: pale to very deep chestnut- 
brown; imperforate. Sujierscdcd by De la Rue’s buiface-printed 
stamp in 1867, 

One Shilling. — September 11, 1847: emerald green, pure dorp 
gr(!cn, yellow-green; imperforate. Superseded in November 1856 
by De la Rue’s surface-printed stamp. 

(iii.) Surface-printed Stamps before 1S80. 

Twopence-half-penny. — First issue, July r, 1875 : small anchor 
watermark; lilac-rose; perforated i j. Second issue, Miw 1876: 
or!) watermark; lilac-rosc; perforated 14. Third issue, February 
5, 1880 : orb watermark: cobalt, and some ultramarine; perforated 
T4. Fourth i.ssue, March 23, 1881 : large crown watermark; bright 
blue; perforated 14. 

Threepence. —All perforated 14. First issue. May i, 1862: 
heraldic emblems watermark; carmine (pale to deep). Second issue, 
March 1, 1865 ; same watermark as above; carnune-piak. Third 
issue, July 1867 : watermarked with a spray of rose; carniine- 
ptnk, carmine-rose. Fourth issue, July 1873 : watermark as tliird 
issue; carmine-rose. Fifth issue, January i, 1881: watermark largu 
crown; carmine-rose. Sixth i.ssuc, January 1, 1883; watermark 
as fifth issue; purple shades overprinted with value in deep pink. 

Fourpence.— perforated 14. First issue, July 31, 1855: 
watermark small garter; deep and dull carmine. Second issue, 
Febniary 1856: watermark medium garter; pale carmine. Third 
issue, November i, 1836: watermark medium garter; dull rose. 
Fourth issue, January' 1857 : watermark large garter; dull and 
pale to deep rose, pink. Fifth isstu, January 15, 1862: water¬ 
mark large garter; carmine-vermilion, vermilion-rod. Sixth tssue, 
July i 8(>5 : watermark large garter; pale to dark vermilion. Seventh 
issue, March t, 1876: watermark large garter; pale vermilion. 
Eighth issue, February 27, 1877 : watermark large garter; pale 
sage-gre<‘n. Ninth issue, July 1880: watermark large garter; 
moiise-brown. Tenth issue, January i, 1881 : watermark large 
crown; mouse-brown. 

Sixpence. —All perforated 14. First issue, October 21, 1836 ; no 
lettera in angles; watermark heraldic emblems; dull lilac. Secoyid 
issue, December i, 1862 : small white letters in angles; otherwise 
as first issue. Third issue, April i, 1865: large white letter.s in 
angles; otherwise as first issue. Fourth issue, June 1867: water¬ 
mark spray of rose; otherwise as third issne; some in bright lilac. 
Fifth tssue, March i86q : as fourth i.ssne; lilac, deep lilac, purplo- 
Hlac. Sixth issM, April i, 1872 : as lourth issue; bright chestnut- 
brown. Seventh issue, October 187a : as fourth issue; buff. Eighth 
issue, April 1873 : as fourth issue; greenish grey. Ninth issue, 
April 1, 1874 : watermarked as fourth i.ssue; large coloured letters in 
angles; greenish grey. Tenth issue, January i, 1881 : large crown 
watermark; otherwise as ninth issue. Eleventh t2.M4e, January r, 
1883: as tenth issue; purple, overprinted with value in deep 
pink. 

Eightpence. —September n, 1876: watermark large garter; 
chrome-yellow, pale yellow; perforated 14. 

Ninepence. —All perforated 14. First issue, Janui^ 15, i86a: 
watermark heraldic embloms; ochre-brown, bright bistro. Second 
issue, December i, 1865 : watermark as alxjve; bistre-brown, straw. 
Third issue, October 1867 : watermark spray of .rose; straw. 

Tenpence. —July t, 1867 : watermark spray ot rose; red-brown; 
perforated 14. 
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0ns Shilling. —All perforated 14, First issue^ November 1, 
1856 : watermark heraldic emblems; uo letters in angles; dull 
green, pale to dark green. Second tssue, December i, 16(12 : as 
above; small white letters in angles; pale to dark green. Third 
issue, L'ebruary 1865 ; as above ; large white letters in angles ; pale 
to (lark green, bluish green. Fourth issue, August 1807 : water¬ 
mark spray of rose; otherwise &s third i.ssuc; pale to dark green, 
bluish green. Fifth issue, September 1873 : large coloured letters 
in angles; otherwise as iourtn issue; light 1 k) <tark green, bluish 
green. Sixth issue, October 14, 1880: a.^ fifth issue; p^e red- 
brown. Seventh issue, June 15, 1881 : watermark large crown; 
otherwise as sixth issue; pale red-brown. 

Two Shillings. —Watermark .spray of rose; perforated 14. First 
issue, July 1, 1867 ; pale to full blue, very deep blue. Second 
issue, February 1880 ; light brown. 

Five Shillings. — First issue, July i, 1807 : watermarked with 
a cros.s patF, pink, pale rose; perforated 13^ by 15. Second issue, 
November 1882 : watermark large anchor; carminc-pink; perfor¬ 
ated 14. 

Ten Shillings.-^First issue, September 26, 1878: watermark 
cross pati] grccn-grcy; perforated 15 J by 15. Second issue, FahruAry 
1883 : watermark large anchor; green-grey; perforated 14. 

One Pound. — First issue, September 20, 1878 : watermark cross 
paiP, brown-violet; perforated 13* by 15. Second issue, December 
1882 : watermark large anchor; brown-violet; perforated 14. 

(iv.) After fUSo. 

In 1880-1881 the halfpenny, penny, Ihree-halipenny and two¬ 
penny surface-printed stamps supcr.secled the line-engraved stamps 
of the same value, and a new surface-printed stamp of fivcpcncc 
was introduced. These stamps arc distinguished from the stamps 
already described by the absence of plate-numbers and {except 
in the penny stamp) of check-letters in the corners; also by the 
coarser style of engraving necessary for printing by machines 
driven by steam-power. 

One Halfpenny. — First issue, October 14, 1880: large crown 
watermark; pale green, bluish green, dark green; perforated 14. 
Second issue, April i, 1884 : .slate-blue. 

One Penny. —January 1, 1880 : large crown watermark; x’-eiictian 
rod; perforated I4. 

Three-halfpe/ice. —October 14, i88o ; large crown watermark; ( 
Venetian red; perforated 14. 

Twopence. —December 8, 1880 : large crown watermark; pale to 
very deep carmine red; perforated 14. 

Ftvcpence. —March 15, 1881 : large crown watermark; dark dull I 
indigo, indigo-black; perforated 14. ' 

The Customs and Inland Revenue Act which came into force 
on June i, 1881, made it unnecessary to provide separate penny 
Stamps for postal and fiscal purposes. By an act of 18H2 (45 
A 4() Viet. c. 72) it became unnecessary to provide sejiarate stamps 
for postal and fiscal puriiosos up to and including stamps of the 
value of 2S. Od. A new series was theretore issued : - 

One Penny. —All periorated 14. First July 12, j88i : 

large crown watermark; 1.1 pearls in each angle; plirph'-lilac, purple. 
Second issue, December 12, 1881 : as first issue; i(» pearls in c*ach 
angle; purple. 

Three^halfpence. —April i, 1884 : large crown watermark; purple; 
perforated 14. 

T wopence. —Ditto. 

Twopence-halfpenny. —Ditto. 

Threepence .— bi tto. 

Fourpence. —Ditto, except in colour (sea-green), 

Fivepence. —As fourpence. 

Sixpence. —Ditto. 

Ninepence .—Ditto. 

One Shilling. —Ditto. 

Two Shillings and Sixpence, -"^xiiy 22, 1883 : watermark large 
anchor; purple, dull lilac, dark purple; pc*rforalod 14. 

Five Shillings. —April 1, 1884 ; ditto; pale to very dcqi carmine. 

Ten Shillings. —Ditto; pale blue, cobalt, light to dull blue. 

One Pound.—First issue, April i, 1884 : large crown watermark, 

3 appearing in each stamp; urown-violel; perforated 14. Second 
issue, January 27, 1891 : same watermark; bright green; perforated 
*4- 

Five Pounds. —March 21, 1882 : large anchor watermark; orango- 
vennilion, vermilion, bright vermihon; pcrforate<l 14, 

Following upon the report of a committee of officials of the 
General Post Office and Somerset House, a series of new stamps, 
commonly known as the " Jubilee ” iasuc, was introduced on 
January i, 1887, all of which between one halfpenny and one 
shilling exclusive were printed either in two colours or on a coloured 
paper, so that each stamp was printed in part in one or other of 
the doubly fugitive inks—green and purple. 

One Halfpenny. —January i, 1887 : large crown watermark; 
orange-vermilion to bright vermilion; perforated 14, 

Three-halfpence. —January 1, 1887: os the hallpcnny; green 
and purpl ;. 

Twopence, —Ditto : green and .scarlet to carmine. 

Twafence-halfpenny. —January i, 1887; blue paper; watermark 
large crown; dark purple; perforated 14. 


Threepence. —January i, 1887: yellow paper; watermarked with 
a large crown; purple; perforated 14. 

-January 1, 1887 : watermark and perforation as 
in threepence; green and brown. 

Fourpence-halfpenny. —September 13, 1892 : as the fourpence; 
green and carmine. 

Fivepence. —January x, 1887 : as the fourpence; purple and blue. 

Sixpence. —January i, 1887 : pale red jiaper; watermarked with 
a largo crown; purple; perforated 14. 

Ninepence. —January i, 1887 : large crown watermark; purple 
and blue; perforated 14. 

Tenpence. —February 24, 1890 : as the ninepence; jiurple and 
carmino-x’od. 

One Shilling. —January i, 1887 : as the ninepence; green. 

The various fiscal .stamps admitted to postage uses, the over¬ 
printed official stamps for use by government departments, and 
the stamps specially surcharged for use in the Ottoman Empire, do 
not call for detailed notice in this article. 

The distinctive telegraph stamps are as follows :— 

One Halfpenny. —April i, 1880; shamrock watermark; orange- 
vermilion; perforated 14. 

One Penny, —February i, 187O: as the halfpenny; reddish 
brown. 

Threepence.—Pcrioratwl 14. First issue, February 1, i87f>: 
watermark spray of rose; carmine. Second issue, August 1881 ; 
watermark large crown; carmine. 

Fourpence. —MaVch i, 1877: watermark large garter; iiale 
sagc-grccn; periorated 14. 

—Perforated 14. First is.sue, March 1, 1H77 : water¬ 
mark .spray of rose; grec'iush-groy. Second issue, July 1881 : as 
first issue; watermark large crown. 

One Shilling .—Perforated 14. First issue, February 1, 1870; 
watermark spray of rose; green. Second is5mc, Octeber 1880: 
watermark sj^ray of rose; pale red-brown. Third issue, February 
x88i : watermark large crown; pale red brown. 

Three Shillings. —Perforated 14 ; slate blue. First issue, March l, 
1877 : watermark spray of rose. Second issue, August 18H1: 
watermark large crown. 

Five Shillings.- First is.iue, February i, 1876: watermark cross 
pate; dark to light rose; perforatecl 15 by 15^. Second issue, 
August 1881 : watermark large anchor; carminc-rose; perforated 

14. 

Ten Shilling.^. —March 1, 1877 : w'Utermark cross pat^; green- 
grey; perforatcti 15 by 15^. 

One Pound .—March 1, 1877: watermark .shamrock; brown- 
purple; perforated I4. 

Five Pounds. — March i, 1877: watermark shamrock; orange- 
vermilion; perforated I5i by 15. 

In addition to tlicse, there w'cre stamps specially prepared for 
the army telegraphs. 

British Colonies and Dependencies 

Australian Commonwealth.—In 1905 tliere were 6654 post 
offices open; 311,401,539 letters and cards, 171,844,868 news¬ 
papers, book-packets and circulars, 2,168,810 parcels, and 
13,680,239 telegrams were received and despatched; the revenue 
was £2,738,146 and the expenditure £2,720,735. 

New Zealand. —In 1905 there were 1937 post offices open; 
74*767,288 letters and cards, 47,3345263 newspapers, book- 
packets and circulars, 392,017 parcels, and 5,640,219 telegrams 
were dealt with. The revenue from the post office was £410,968, 
and from telegraphs £273,911, while the expenditure on the post 
office was £302,146 and on telegraphs £276,581. 

Dominion of Canada. —In 1905 there were 10,879 post offices 
open ; 331,792,500 letters and cards, 60,405,000 newspapers, 
book-packets and circulars, and 58,338 parcels were received 
and despatched. The revenue from the post office amounted 
to £1,053,548, and from te]egniph.s £28,727, while the expendi¬ 
ture was, on the post office £952,652, and on telegraphs £78,934. 

Cape of Good Hope. —The number of post offices open in 1905 
was 1043; 7,596,600 letters and cards, 3,706,960 newspapers, 
book-packets and circulars, 536,800 parcels, and 6,045,228 
telegrams were dealt with. Tlie revenue from the post office 
was £423,056, and from telegraphs £206.842, the expenditure 
being £456,171 on the post office and £272,863 on telegraphs. 

British India. —In 1905 there were 16,033 post offices open; 
597,707,867 letters and cards, 76,671,197 newspapers, book- 
packets and circulars, 4,541,367 parcels, and 9,098,345 tele¬ 
grams were dealt with. The revenue from the po.st office was 
£1,566,704 and from telegraphs £733,193, while the expenditure 
was, on the post office £1,199,557, and on telegraphs £546,914. 



POST, AND POSTAL SERVICE 


Franck 

The French postal system was founded by Louis XI. (June 
19, 1464), was largely extended by Charles IX. (1565), and 
received considerable improvements at various 
periods under the respective governments of 
Hittarr. jjgnjy jy. and Louis XIII. (1603, 1622, 1627 set|.).' 
In 1627 France originated a postal money-transmission system, 
a system of cheap registration for letters. The postmaster who 
thus anticipated modem improvements was Pierre d’Alm^ras, 
a man of high birth, who gave about £20,000(01 modem money) 
for the privilege of sertdng the public. The turmoils of the 
Fronde wrecked much that he had achieved. The first farm of 
postal income was made in 1672, and by farmers it was adminis¬ 
tered until June 1790. To increase the income po.stniaster- ^ 
.ships for a long time were not only sold but made hereditary. 
Many admini.strativc improvements of detail were introduced, 
indeed, by Mazarin (1643), by Louvois (<. 1680 scq.), and by 
Cardinal de Fleury (1728); but many formidable abu.ses also 
continued. The revolutionary government transferred rather 
than removed them. Characteristically, it put a board of post¬ 
masters in room of a farming postmaster-general and a con¬ 
trolling one. Napoleon (during the consulate'-’) aholLshed the 
board, recommitted the business to a postmaster-general as it 
had been under Louis XIIL, and greatly improved the details 
of the service : Napoleon’s organization of 1802 is, in substance, 
that which now obtains, although, of course, large modifications 
and developments have been made from time to time." 

The university of Paris, as early as the 13th centurj', pos¬ 
sessed a special postal system, for the abolition of which in the 
i8th it received a large compensation. But it continued to 
possess certain minor postal privileges until the Revolution.^ 

Mazarin’s edict of the 3rd of December 1643 shows that France 
at that date had a parcel post as well as a letter post. Tltat edict 
creates for each head post office throughout the kingdom three 
several officers styled respectively (i) comptroller, (2) weigher, 
(3) assessor; and, instead of remunerating them by .salaiy-, it 
directs the addition of one-fourth to the existing letter rate and 
parrel rate, and the division of the surcharge between the three. 
Fleurv’s edicts of 1728 make sub-postmasters directly re.spon- 
sible for the loss of letters or parcels; they also make it necessary 
that senders should post their letters at an office, and not give 
them to the carriers, and regulate the book-post by directing 
that book parcels (whether M,S. or printed) shall be open at the 
ends." In 1758, almost eighty years after Dockwra’s estab¬ 
lishment of a penny post in London, an hi.storian of that city | 
published an account of it, which in Paris came under the eye 
of Claude Piarron de Chamousset,'’ who obtained letters-patent 
to do th(! like, and, befoie setting to work or seeking profit for ! 
himself, issued a tract with the title, Mimoire sur la petite-posle j 
etablie d Londres, sur la modele de laquelle on pourrail en efablir de 
semblahles dans les plus ^randes villes d’Europe. The reform ■ 
was successfully carried out. j 

By this time the general post office of France was producing , 

' For the details, see lincy. Bril., 8tli ej., xviti. .^20-^24. and 
Maxime du Camp, " L’Administration de.s Postes," m Katie des 
deux tnondes (1805), 2nd series, voL Ixvii. p. iOq seq. 

“ 28 Phiviosc, an XII. = the 18th of February 1804. 

Le Quien dc la Neiifvillc, Usages dcs postes (1730), pp. 50-67, 
80, 121-123, 147-149, 286-291; Maxime du Camp, op. rit. pa.isim-, 
Pierre Climent, Appr/.oiaiion des i.onsdquences de la ri'/orme 
poslale, passim; Loret, Oaeetle rimle (Aug. 16, 1O53); FuretiCre, Le 
Roman Bourgeois (in Du Camp, ut supra); “ Die ersten Postcinricht- 
ungen, u.s.w.,’' in L'Vnian poslale, viii. 138; Ordonnances des Rots 
de France, as cited by A de Rotluschild, llistoire de la posle-aux- 
lettres {3rd ed., 1876), i. 171, 216, 269. We quote M. de Rothschild's 
clever book with some misgivings. It is eminently sparkling in 
style, and most readable; but its citations arc so given that one 
is constantly in doubt le.st they be given at second or even at third 
hand instead of from the sources. The e.ssay of M. du Camp is, 
up to its date, far more trustworthy. He approaches his subject 
as a publicist, M. dc Rothschild as a stamp-collector. 

■“ There are several charters conlirmatory of this original privilegi’. | 
The earliest of these is of 1296 (Philip " tlic Fair "). 

” Ordonnances, &c., as above. 

" There is an interesting biograpliicaJ notice of Piarron de 
Chamousset in Le Journal oficiel of July 5, 1875. 


a considerable and growing revenue. In 1676 the farmers had 
paid to the king £48,000 in the money of tltat day. A century 
later they paid a fixed rent of £352,000, and covenanted to pay 
in addition one-fifth of their net profits. In 1788—the date 
of the last letting to farm of the postal revenue—the fixed and 
tite variable payments were commuted tor one settled sum of 
£480,000 a year. The result of the devastations of the Revolu¬ 
tion and of the wars of the empire together is shown strikingly 
by the fact that in 1814 the gross income of the post office was 
but little more than three-fifths of the nel income in 1788. .Six 
years of the peaceful government of Louis XVlll. raised the 
gross annual revenue to £928,000. On the ev« of the Revolution 
of 1830 it reached £1,348,000. Towards the close of the next 
reign the po.st office yielded £2,100,000 (gross). Under the 
revolutionary government of 1848-1849 it declined again (falling 
in 1850 to £1,744,000); under that of Napoleon III. it rose 
steadily and uniformly with every year. In 1858 the gross 
revenue wa.s £2,296,000, in 1868 £3,596,000. 

The ingenuity ol the French po.stal authorities was severely 
j tried by the cxigeucie.s of the (icrmaii War of 1870-71. Tlie 
■ first contrivance was to organize a pigeon .service (see _ 

1 also PuiKON Post), carrying microscopic despatches » ,?***** 
prqiared by the aid ol pllotograpliic appliances.' The 
■lumber of postal pigeons employed was 363, of which 
number lilty-seven returned willi deBpatchu.s. During (be heiglil 
of the .siege the English po.stal authnrifies reeciveil letters tor 
transmission by pigeon post into Paris by way ot Tours, subject 
to the regulations that no information concerning the war was 
given, that the numtier ol words ditl not exceed twenty, tlial 
the letters were delivered open, and that sd. a word, with a registra¬ 
tion fee ol Od.,*' was prepaid us postage. At this rate the ]>ostage 
of the 200 letters on each lolio was /40, that on the eighteen pellicles 
of sixteen folios each, carried by one pigeon, /ii,52o. Each de.s- 
patch was repeated until its arrival had been acknowledged by 
balloon po.st; consequently many were sent off twenty and some 
even more tlian thirty tinies. The .second step was to establish r. 
regular system ol jiosfiil balloons, fifty-one being employed for letter 
service and six (or telegraphic, service. To M. iJurnouf belongs 
much of the honour ol making the balloon service successful. (Jn 
the IxLsis of experiments carried out by him a decree of the 2(ith of 
September 1870 regulated the new postal system. Out of sixty- 
lonr several ascents, each eo.sting on tlic average about /200, 
filly-seven achieved tlieir purpose, notwithstanding the building 
by Krtipp of twenty guns, supplied with telescopic, apparatus, 
for the destruction of the postal balloons. Only five were captured, 
and two others were lost at sea. The aggregate weight ot the letters 
and new.spapers thus aerially mailed by the French post office 
amounted to ulxiut eight tons and a half, including upwards of 
i,<x)o,ooo letters; and, besides the aeronauts, ninety-one passengers 
were conveyed. The heroism displayed by the French halluou 
postmen was equalled by that ol many of the ordinary letter- 
carriers in the eonveyanee of letters through tlie catacomlis and 
quarries of Paris and its subiirKs, and, under various disgutse,s, 
olteii through the midst of the Prussian army. Several lo.st their 
lives in the discliarge of their duty, in some casis saving their 
despatches by the sacrificc.“ During the war the Marseilles route 
for the Anglo-Indian mails was abandoni-.I. They were sent 
through Belgium and Germany, by tiie Brenner Pass to Brindisi, 
and thence by I lahan packets to Alexandria. The French route 
was resumed ill 1872.“* 

’ The despatches carried by tlie pigeons were in (he tinst instance 
photographed on a reduced scale on thin sheets of pawr, the original 
writing being preserved, but after the ascent ot tne twenty-fifth 
balloon leaving the city an improved system was organized. The 
communications, whether public disspatches, newspapers or private 
letters, were printed in ordinary type, and niicro-iihotographed on 
to thin films ot collodion. Each pellicle measured less than 2 in. 
by I, and the reproduction of sixteen folio pages of type contained 
aiiove 3000 private letters. These pellicles were so light that 
50,000 despatches, wcigliing lees than 1 gramme, were regarded as 
the weight (or one pigeon. In order to ensure their safety during 
transit the fihius were rolled up tightly and placed in a small quill 
which was attached longituilinally to one of the tail feathers ot 
the bird. On their arrival in Paris they were flattened out and 
thrown by means of the electric lantern on to a screen, copied by 
clerks, and de.spatched to their destination. This method was 
afterwards improved upon, sensitive paper being substituted for 
the screen, so tliat the letters were printed at once and distributed. 

* Seventeenth Report of the Postmaster-General, p. 7. 

* Boi.ssay. " La Poste et la tilfigraphie pendant R si6ge de Paris," 
in Journal des (conomistes, 3rd senes, vol. xxii. pp. 117-129 and 
pp. 273-282. Cf. Postal Oaeette (1883), i. 7. 

Sixteenth Report of the Postmaster-General, p. 8. 


XXII. 7 





19+ 


POST, AND POSTAL SERVICE 


The comparative postal statistics for all F»nce during the 
years 19C0 and 1905 stand thus: 


J900. 

1905- 

No. 

No. 

980,639,000 

1 .11 3 .000.000 

6 *. 59 I.ooo 

450,889,000 

1,390,246,000 

l, 44 r. 7 l 3 .o™’ 

1,422,736,000 

1,834,360,000 

56,210,000 

73,229,000 

40,688,000 

34,582,000 

209,982,000 

201,454,000 

8 , 399,000 

10,458,000 


, Letter'* .. 

i FtJfif-carx/y 

j Newspapers, prittted matter, 
samples, circulars, &c. . . 

Value oi money fl'rench francs 
orders . llntematl. „ 

Value of postal orders . ,, 

; 'Receipts.| 

'I'he savings banks system of P'ranco. so far as it is conueclcd 
with the postal service, dates only from 1875, and began then (at 
first) simply by the use of post offices as agencies and foederb lor 
tile pre-existing banks. Prior to the postal connexion the aggre¬ 
gate of the dqKisits stood at ;^22,oio,ooo. In 1877 il n^acned 
000,000. Po.sta1 saving.s bank.s, strictly so called, began only 
during the year 1881. At the close of 1882 they had 210,712 
dc'positors, with an aggregate deposit of /i,872,0.18 sterling; in 
1905 they had 12,134,523 depositors, with an aggregate deposit 
ol ;^229,oo4,i55. 

Tlie union of the telegraph with the post office dates only 
from 1878, The follow'ing table gives the figure.s for 1900 and 
1905 ; - 


Length of line . 
Length ol wire 


f kilometres 
\ miles . . 

f kilometres 
\ nulc,s 


dotal gross rcceiptu I‘ 

Number of messages forwarded : 

Home scrvic*. 

International. 

Amount ol IntcniaLional tele¬ 
graphic money orders; 

From foreign countric.s to 
France . . (Total francs) 

From France to foreign 
countries . (Total francs) 


1900. 

19115. 

11/,550 

129,820 

75,004 

80,022 

388,814 

4'8,.15' 

Z4>.455 

, 259,784 

45.577,"oo 

46,490, OCX) 

1,759,000 

j 1 ,H0o,ooo 

30,723,000 

1 59,45.1,000 

5,374,000 

1 3.68(7,000 

1 

Cl,'45,455 

1 

1 

j 'o,239,54f> 

<','24,915 

4,754,9<'0 


Length of line. 


I Length of wire 
I Massages . 

I Receipts 


f kilometres 
\ miks . 


f francs . 

u • - 


J9OI. 

1905 

.30,142 

40,992 

18,718 

20,182 

451,287 

498,389 

281,491 

300,500 


232,727,045 

17,518,000 

23,405,000 

701,000 

940,000 


placed under the control of tha minister of commerce, in Hun¬ 
gary under that of the minister pf public works. The follpwing 
table gives the figures for igoo and 1904:— 


Austria. 


j 1900. 

1904. 

Postoflices.No. 

la'tters and post-cards . . „ 

Newspapers.„ 

Packet post: 

Ordinary packets . kilogs. 
Registered packets (kronen 
and letters . . t / . 

Receipts. . . . 

Expenses . . , 

<’,895 

1,193,418,000 

110,000,000 

37,521,000 

8,043,570,000 

335,148,000 

107,718,000 

4,488,000 

98,412,000 

4,100,000 

*,327 

1,421,107,000 

144,980,000 

44,024,000 

8,323,179,000 

34'>,7W,ooo 

123,919,000 

5,i0.3,ooo 

121,749,000 

5,073,000 

Hungary. 


1900. 

1904. 

Post ofiiceR . . . . * No. 

Letters, new&paj>ers>, icc. . „ 

Packet post: 

OnliiKiry packets . . ,, 

Packets M'ith do- 

dared value andJ , 
raoucy letter.s . 1“^ ’ ’ 

Keimbursunuiits and/korona 
money orders . . . 

X'osLal orders . . |*6rona 

Receipts. . . . 

Expenses . . . [I’"’"'' 

-1.023 

487,670,000 

1 7,730,000 

6,256,900,000 
260,704 ,00(7 

45,949,000 

27,470,000 

1,145,000 

47,103,000 

1,962,000 

39,512,000 

1,663,000 

5>697 

5b4,o8i,(XK> 

21,367,0(70 

4.9.16,403,(700 

205,(783,000 

172537440, 
52,226,000 
30,307,000 
1,266,000 
57,(.>67,000 
2,378,0(^0 
44 ^(jo 000 
1,857,OOe.> 


The postal telephonic .system began in 1879. The following 
tabic give.'", the figures for igoi and 1905 ;— 


Bi-bliogkai'HV.—P. (I'Alm^ras, lifglrmrut sm le port ies tritres 
(1627); Lc ^uicn do la iNeufvillo, Usage-s ties pastes (i7.io); Rowland 
Hill, Heport to ike (ikancetlor of the Jixchcquer on the French Post 
Office (11137): Annuiure des posies (from 1K.10- ); M. <la Camp, 

'■ Dc L’aclimuiatration . . . et dc I'hotel des postes," in Hevut 
des deux mvntles (itiiis), 3ril scries; Revue des posies el UUgraphts 
(pub. at various puriiKls); A. <lc Kotlischild, Histotre de la peste- 


postale (Uurne). 

AtlSTRU-HtlNCARY 

The Austrian postal system is among the oldest on record. 
Vienna possessed a. local letter post and a parcel post, on the 
plan of prepayment, as early as May 1772, at which date no 
city in Germany possessed the iike. Thk local post was es¬ 
tablished by a Frcniiiman (M. Hardy) and managed by a Dutch¬ 
man (Schooten).* Thirteen years after its organization it became 
merged in the imperial post. The separate postal organizations 
of the empire (Austria) and of the kingdom (Himgan’) date from 
1867. In Austria the post office and tire telegraph office are 

' Loeper, ■’ Organisation des postes dc ville,” in L'Uniou Postate, i 
vii. I seq. i 


German Empire 

The Prussian postal system developed mainly by the ability 
and energy of l 3 r Stephan, to wlwm the organization of the 
International Postal Union - was so largely indebted, into the 
admirabiy organized post and telegraph office of tlie empire— 
began with the Great Elector, and with the establishment in 
1646 of a Government post from Clevc.s to Mcmtl. Frederick 11 . 
largely extended il, and by his successor the laws relating to 
it were consolidated. In Ktrasburg a messenger code existed 
as early as 1443. A postal service was orgitnized at Nurem¬ 
berg in 1570. In 1^3 the rights in the mdemnity-lands 
(Enischddigungslander) of the counts ol Taxis as hereditary 
imperial postmasters were abolished. The first mail steam- 
packet was built in i8ai; the first tran-smission of mails by 
railway was in 1847; the beginning of the postal administration 
of the telegraphs was in 1849; and, by tlie treaty of postal 
union with Austria, not only was the basis of tire existing system 
of the post.s and telegraphs of Germany fully laid, but the germ 
wa.s virtually .set of the International Postal Union. That 
treaty was made for ten years on the OLh of April 1850, 
and was immediately accepted by Bavaria. It came into full 
operation on the ist of July following, and then included 
Saxony, Mecklenburg-Strelitz and Holstein. .Other German 
states followed; and the treaty was renewed in August i860. 

The following table gives figures for 1900 and 1905 ;— 




1900. 

'90,5- 

Post offices . 

. . No. 

32,135 

33.105 

I.ettcrs received. 

. 

*,893,555,0™ 

3,855,369,000 

Letters and pared.s 
received (value 

f . . „ 

1000 marks 

io,5ofi,0(x> 

10,518,000 

declared) . 

15,9*4.4*5 

16,215,800 

Pdrcei.s received (va 
declared) . 


153,965.000 

186,038,000. 

Pastal orders re-j 


120,217,209 

162,800,261 

ceived . . . 1 

looo marks 

7,808,80 o 

9,807,934 


® The tntcmational Postal Union was foundeJ at Berne in 1874. 
All the countries of the world belong -to it, With the exception of 
Afghanistan, Baluchistan. China, Abyssinia and Morocco. Con¬ 
gresses have been licid at Paris (1878), Lisbon (1,885), Vienna 
(1891), Washington (1897) and Rome (1906). 
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Ttlffraphs* 



1900. 

1905. 

, ,.1 111 « fkilDmetMs 

Lengtliofline . _ 

108,500 

117,738 

b7.37« 

73,113 

of which under- /kilometres 

10,960 

11,460 

ground , . \ miles 

6,812 

7,«t7 

. . , (kilometres 

4J475OO 

469,801 

Length of wire . . . 

263.614 

291,746 

of which under- 1 kilometres 

49,934 

32,"14 

ground . . \iiulcs 

Number of offices open to the 

31,009 

92,.101 

public. 

20,768 

26,912 

. , (Marks . . 

33.065,590 

39.392,009 

Receipts • • • (^ 

1.625,724 

1,946,607 

Number of messages: 

28,643.849 

.3",27.3,833 

Home service. 

International. 

12,356,840 

I5,300,.309 


* Exclusive of Wurttemberg and Bavana. 


1 elcphones. 



1901. ' 1905. 

Length ol line .... niilvs 
Length of wire . . . 

Number of messages .... 

59,460 85,450 

731.174 1 1,672,415 

700,226,337 j 1,207,400,000 


Bibuography.—V on BcubI, Versw.h einer atisfUiiriichen hr- 
hldrung di:$ Pvsiregals, . . . inshcfondere in Anschauung d. h. riim. 
Reicks 'leulscher Nation h vols., Ja'a. i;47-i74»); tnstructi! 

an public . . . pour la petite paste [de Vienm\ (1772); Veber dec 
kieine Post inWien (17^0): A- I'leKler, Zur Gesch. d. Posleii (1858); 
StKpha,n,iit:ia.,Gesch. d. prauss. Post (i8sg); Fischer, Jjte Verhehrs- 
atistaUen dcs deutseken Ucichs (1873): Von Linde, Uaflverbindiiihlieil 
d. PostanstaJt', W, Kompe, Das P andelsgeseizbuck u. das Postrechi; 
(iad Pie Haftpfticht d. d. Posianstalten (iSb.i?); Eug, Hartnmnn, 
Entwickelungsgesch. d. Posten (i8o8); P. D. Fi.scher, Pte d. Post- 
und TelcgraphierGesetegebung; O. Uainbach, Pas Gesete uber das 
Postwesm des deutschen Reicks (1S83): Arc.hiv /. Post u. Tclegraphie; 
F. X, von Nenmann-Spallarl, Uebersichten uber Verkehr in d. 
Weltwirthseha/t; Ptutsihe Verkehrszeituug; W, Lenz, Katechismus 
d. d. Rciclispost. 

I'JAI.Y 

The origin of the Itolion post olTice may be traced virtually 
to Venice and to tlie establishment of the " Corrieri di Venezia ” 
early in the iblh century. As early as 1818 the Sardinian post 
office issued stamped letter-paper. The total number of 
Letters, ncw.spapei s and book-packets conveyed in 1862 was but 
111,733,319. In jqoo there were 7234 post offices; letters con¬ 
veyed amounted to 180,349,440, post cards 82,544,547, news¬ 
papers, &c., 301,495,580, samples 9,117,526, official letters, 
franked, 46,302,121, postal^ packets 8,170,988, and registered 
letters of a declared value of ,{t2,9,;i,026. The receipts 
amounted to £2,420,000 and the expenses to £1.080,000. 

Uniteb States 

The earlv history of the post office in the British colonies in 
North America has been referred to above. Benjamin Franklin 
was removed by the home department from his office of post¬ 
master-general in America in 1774. On the 26th of July 
1775 the American Congress assumed direction of the post 
offices, re-appomting Franklin to his former post. Shortly 
afterward.s, when Franklin was sent as ambassador to France, 
his son-in-law, Richard Bache, was made postmaster-general in 
November 1775. 

In 1789 the number of post offices was 75; in 1800, 903; in 
1825. 5 (> 7 r, in 1875, 35,734: in 1885, 51,252; in 1890, 62^101; 
in 1895, 70,064; in 1900, 76,688; and in 1905. 68,131. 

The following table gives the finanei.al .statements for a num¬ 
ber of years_ 


Year. 

Extent of po.st 
row las in miles. 

Revenue. 

Expi'uditiivci. 

1S75 

277,873 

$26,791.360 

f 3 . 3 . 6 n -.309 

1880 

343,888 


36,542,804 

1885 

365,251 

42,560,844 

49.333,130 

i8go 

427,991 

60,882,092 

65.930,717 

1895 

456,026 

76,983,128 

86,790,172 

1900 

500,982 

102,3.54,,579 

107,740,268 

1905 

486,805 

152,820,585 

167,399,109 


*95 

The revenue quoted does not include aay allowance for 
the large quanti^ of official matter carried fur other public 
departments, &c., indeed, the postmaster-generidv, in his Rtpari 
lor 1906, estimated that if tlie due allowance were made it 
would add approximately $20,000,000 to the revenue. The post 
office department is compelled to carry anytliing sent under a 
penalty frank, and franks are used by all the departments and 
their agents for the purpose of carrying everything they choose 
to send (Kspori, po.stmaster-general, 1893). Tlie expenditure 
dots not include the amounts certified to the Treasury for 
the transportation of mails over aided Pacific railways, or any 
ahowance for the use of such building.s as are provided by the 
government. 

Contrary to expectations repeatedly expressed, each year shows 
a deficit. This is partly explained by reductions in charges. The 
rate of postage on first-class matter was reduced from three cents 
to two cunts on the 1st of October 1883, and the unit of weight 
was incrcasisl from half an ounce to one ounce on the ist of July 
1885. On the latter dal", also, the postage on second-class matter 
was reduced irom two cents to one cent per pound. This low rate 
has Ie<! to wholesale violation ot tile purpose of the law. In his 
nporl for 1899 Mr Kmory Smith, fiostmaster-gcner.al, estimated 
that “ fully nne-half of all the matter mailed as second-class, and 
paid ior at the pound rate, is not properly second-class within the 
intent of the law"; and that the cost of mere transportation-of 
tliis wrongly classerl matter exceeded the revenue derived ixom it 
by more than $12,000,000 for the year. 

Until 1863 tlie rates of pu.stage were based upon the dis¬ 
tances over which the mails were conveyed. In 1846 these 
rates were—not eKceeding 300 m., three cents; exceeding 
300 m., ten tents. In 1851 the rate.s were reduced to three 
cents for distanee.s not exceeding 3000 m. and ten cents for 
distances exceeding 3000 m. The use of adhesive postage 
stamps was first authorized by act of Congress, approved on 
the 3rd of March 1847, and on the 1st of June 1856 prepay¬ 
ment by stamps was made compulsory. In 1863 a uniform rate 
of postage without regard to distance was fixed at three cents, 
and on the ist of October 1883, the rate was further reduced 
to two cents, the equivalent of the British penny postage. 

All mail matter for distribution witliin the United Istates is divided 
into four classes. First-ilass matter includes letters, postal cards, 
post cards and anytliing sealed or closed again-st inspection. Sttcomp 
tlass matter includes all newspapers and periodicals exclusively 
in print that have been " entered as second-class matter," and are 
regularly issued at stated intervals as fretpieiitly as iouir times 
a year Irom a known office of pabliqatiou and mailed by publishers 
or newsagents to actual subscribers or to newsagents ior .sale, and 
newspapers and publication.s of this class maileiT by persons other 
th.an publishers. The lates of po.stage to publishers arc one cent 
u pound, and to other than publishers, one cent for each four 
ounces. Third-class master includes printed books, pamphlets, 
ciigiavings and circulars in print or reproduced by a copying 
process, Tlie rate tor third-class maiter is one cent for each two 
ounces. Fourth-class matter is all mailable matter not included 
in the three preceeling claiaes which is so prepared for mailing as 
to be easily withdrawn from the wrapper and examiinxj. Tho late 
is one cent tor each ounce. 

The franking privilege, which had grown to bo an intolerable 
abn.se, was tempmarilv abolished in 1873, but the post office now 
Carrie* free under official " penalty " labels or envelopes (i.s. 
envelopes containing a notice of the legal penalty for their un- 
autlionzed use) matter which is ol an official character, the 
privilege Ix-ing extended to congreasmsn and goi-crnment officials 
(see FrankinoL As late as iSOo the mails conveyed nothing but 
written and printed matter. They now admit nearly every known 
snbstance which doc.H not oxceal four pounds in weight (this re¬ 
striction do&s not apiply to single books), and which irom its nature 
is not liable to injure the mails or the persons ol postal employfis. 

A delivery sy.stcm existed in a number of cities of the Union in 
1862, the carriers remunerating themselves by tlie collection of a 
voluntary fee of from one to two cents on each piece of mail 
delivered. A uniform free delivery .system was first authorized 
by law on the 3rd of March 1863, and was established on the 
succeeding ist of July in forty-nine cities. The number of 
carriers employed the first year wa.s 685. On the i.st of July 
1884 there were 3890 letter-carriers in one hundred V\A fifty- 
nine “ free delivery cities.” 

The free delivery service has grown rapidly. On the i st of J uly 
1901, 866 cities and towns were included in the scheme, and 
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16,389 letter-carriers were serving a population of 32,000,000. 
An extension 10 rural districts was started in 1896, and by 
December 1901, 4,000,000 of the rural population were within 
the scope of free delivery. Since the ist of October 1885 a 
system ha.s been in force for the immediate delivery by 
special mc.s.sengers of letters, parcels, &r., for addresses within 
cwtain areas. A special tcn-cent stamp (or its equivalent) is 
requiied in addition to the ordinarx’ postage. 

The registry .system did not attain any degree of excellence 
until after iSdo; and tlic ir.oney-ordcr system was first established 
in 181)4. The aggregate number of money orders, domestic and 
foreignTissued during the fiscal year igot/was (>1,497,861, of the 
value of 8,so7,'j(M,7i9. A step towards (ho popularization of the 
registry systeni was authorized in J'ecembei' 1899; lettcr-carriei-s 
in iiiaiiy city districts now' accept and register letters at the door 
of tlic householder. Sea post olTices for sorting mails during the 
Atlantic transit were established in December 1890 on tlie steamers 
of the North German Lloyd and Hamburg-.American lines, and later 
on the vetisols of the International Navigation Company. This 
plan ollects a saving of from two to fourteen hours in the delivery 
of mails from Kuropc. The is.sue of “ postal notes," commenced 
in iSSi, was abandoned in 1894. The introduction of "postal 
checks ” for .small fixed amounts has been advocated. A new 
postal convention with Canada, removing the former restriction 
agaimst sending merchandi.se, came into force on the 1st of March 
j8S8. Uniformity of postage rates liaving been previously estab¬ 
lished, the United States and Canada became virtually one postal 
territory. 

A convention lor an exchange of parcels with Jamaica, admitting 
articles not exceeding ii Ih, was agreed to in 1887; and since 
then conventions on similar lines have been conclude with other 
colonies and countries in America. The first arrangement of 
the kind with any European country was made with Germany, 
and came into operation on the ist of October 1899. The postal 
laws, regulations and dome.stic conditions of the United States 
have been extended, by act of Congress, to Porto Rico and Hawaii. 
The " island possessions ” (Guam, the Philippine Archipelago and 
Tiituila) have also been brought within the scope of the domestic 
conditions, including the rate.s of postage. The service introduced 
into Cuba, though modelled on the American plan, is practically 
autonomous. 

Tele^ralrlis.—lhc formation of a postal telegraph system has 
continued to be a subject of dAcussion by the postmasters- 
generaJ. In his report for the year 1888 D. M. Dickinson pro¬ 
posed the appointment of an expert commi.ssion authorized 
to erect short experimental lines. His successor. John Wana- 
makcr, for four years vigorously advocated a limited postal 
telegraph service. Under this proposal, contracting telegraph 
companies were to fumi.sli lines, instruments and operators, and 
til transmit messages at rates fixed by the government; the 
department was to receive a small sum per message, to cover 
its expenses in collection and delivery. In 1894 Mr Bissell 
expressed the opinion that a government system would be 
unprofitable and inexpedient. 

Savings Banks.—The establishment of postal .saving.s banks 
was a/so recommended by Mr Wanamaker in his reports for the 
years 1889 to 1892,and by ]. A.Gary in 1897. What is regarded 
as a step in this direction was taken in i8()8. when the postal 
regulations were modified to allow money orders to he made 
payable at the office of issue. This change is described by Mr 
¥.moTy SsmtWv as “ esVaVftishmg a mild and very convenient 
adaptation of tlie European sat'ings hank system, without the 
payment of interest.” (See Savings Banks.) 

Authorities. —Postmaster-General's Annual Reports : Joyce, 
Hidorv 0/ the British Post Of/ice (1893); J. Wilson Hyde, The Post 
in Grant and Farm (1894); A. H. Norway, History of the Packet 
Service (1895); F. E. Baines, Forty \’ears at the Post Office (1S95); 
llaike.s. Life of Rt, Hon. H. C. Raihc'. (i8g8); L'Vnion posialc 
universetlc, sa fondation et son dcveloppemeni (Lausanne, 1900); 
m6moire puhlie par lo bureau international a Toccasiou tie la 
celebration du xxv'"“ aiinivcrsaire de I'unioii 2-,5 juiUct 1900 ; Sta- 
tistique gi'nhu/e du service postal (Bern); Slalisiique qinirale de la 
til^raphie (Bern). 

The various postal and telegraph rates and regulations of the 
United Kingdom arc set out in the quarterly Post Office Guide 
(price Od.). (T. A. 1 .) 

POST AND PAIR, a card game popular in the i6th and 17th 
centuries. A hand consisted of three cards, a pair royal ranking 
highest, or failing thi.s, the highest pair. Another name of the 
game was Pink. 


\IR—POSTER 

POSTER, a placard in the form either of letterprcs.s or 
illustration, for posting up or otherwise exhibiting in public to 
attract attention to its contents. According to Brewer’s 
Dictionary of Phrase and Fable, before the Fire of London th( rails 
and posts which protected fo()t-pa.sscngcr.s in the streets were 
used for affixing theatrical and other announcements, whence 
the name of posting-bills or posters; and in later times the mime 
has come more generally into use for any fairly large separate 
sheet, illustrated or not, used to attract publicity, even thuugh 
not actually posted up. In the article Advertisements the 
use of posters is discu.ssed, and newspaper posters (or contents 
bills) under Newspapers. But the illustrated poster has come 
to represent a .special form of artistic design. 

The earliest examples of pictorial posters were adorned with 
rough woodcuts. When lithography became a common commetcial 
process, wood-blocks ceased to be employed. The modern artistic 
poster made a definite beginning in France about i83(>, with a 
design by Lalance to advertise a book entitled Comment meuicnt 
les femmes. His example was followed by C. Nanteuil, D. A. M. 
Raffet, Gavarni, Bertrand, Grandville, Tony Johannot, E. do 
Beaumont, T. H. Frire, Edouard Manet and other arlists of high 
repute. Most of these early designs were printed in black on white 
or tinted paper. Between 1860 and 1866 crude attempts at print¬ 
ing posters m colours were made in both France and England. 
In 1866 Jules Chtret began what was destined to be the most 
noticeable series of pictorial placards in existence, a series containing 
over a thousai^ items. Chtret was originally employed in a litho- 
gnwhic establishment in England before he began to work for liim- 
sdf, and ho used his knowlMge there acquired to adapt all three 
prinuuy colours, economically used, to astonishingly brilliant ends. 
For a considerable time he remained without a rival, though he 
had hosts of imitators. Engine Grasset, a decorative designer 
of great versatility, produced the first of a small number of placards 
which, though intenor as advertisements to those of Chirct, were 
learned and beautiful decorations. Somewhat later a sensation 
was caused in Paris by the mordantly grotesque posters of Henri 
de Toulouse-Lautrec, in which the artist reduced detail to a mini¬ 
mum and obtained bold effects by the employment of large masses 
of fiat colour. Important work, similar in character to I.autrec's, 
was produced by Ibels, Bonnard, T. A. Stcinlcn and others. A new 
and contrary direction was given to po.stcr design by Mucha, a 
Hungarian riaident in Paris, whose placards are marked by delicate 
colour and richne.ss of detail. The following are amongst French 
arti-sts who have designed posters of cou-spicuous merit: J. L. 
Forain, Willette, Paltologue, Sinet, Jossot, Roedel, Mayct, Cazals, 
Biais, De Feure, A. Guillaume, Kanft, R6alier-I)uma.s, F. Vallotoii 
and Metivet. Occasionally eminent French painters, such as 
Carrifere, Boutet de Monvcl, Aman-Jean, Schwabc, hare made 
es.says in poster-designing. 

In England the first artists of repute to attempt the pictorial 
placard were Godfrey Durand and Waller Crane; but the, tirst 
bill to attract widespread attention was one by Fred Walker to 
advertise a dramatized version of The Woman in White (1871). 
This was engraved on wood by W. H. Hooper. Shortly alter this 
time pictures by Royal Academicians and others began to be re¬ 
produced as advcrti.semcnls (the best-known case being that of 
Sir John Millais’s "Bubbles"), but the.se have nothing diiectly 
to do with ]X)sler-designing. Stacy Marks, Hubert von Herkomer 
(the great poster for the Magazine of Art), Sir Edward Poynler 
and Sir James Linton are among popular painters who have made 
special drawings for reproduction as posters. 

About 1894 the Kn^ish poster began to improve. Designs by 
Aubrey Beardsley for the Avenue Theatre, by Dudley Hardy for 
various plays, and by Maurice Greificnhagen ior The Pall Mall 
Budget, were widely noticed by reason of their originality, sim¬ 
plicity and effcctiveno.ss. Simplicity was carried even farther by 
” the Beggarstaff Brothers " (James Pryde and William Nicholson), 
whose posters are perhaps the most original yet produced by 
Englisnmcn. Among other British designers the following liavo 
executed artistic and intere.sting placards: Frank Brangwyii, 
R. Anning Bell, John Hassall, Cecil Aldill, Phil May, I.eonard 
Raven-Hili, Henry Harland, Robert Fowlci', Wilson Steer, Charles 
R. Mackintosh, MacNair and MacDonald, F.dgar Wilson, Charles 
1 . Foulkcs, Mabel Dearmer, Albert Morrow and C, Wilhelm. 

Poster design on the continent of Europe has been largely influ¬ 
enced by French work, but designs of much originality liave been 
made in Germany, Belgium, Italy and Spain. In Germany, 
among the most typical posters are those of Saltier, Otto Fi,seller, 
Gysis, T. T. Heine, Speyer, Max Klinger, Dasio, Hofmann and 
L. Zumbru.sch. The principal Belgian designers include Privat 
Livemont, Rassenfosse, Berchmans, Meunier, Ttuyek and Crespm, 

V. Mignot, Donnay, Evenepoel, Ca.s5icrs and Tou.ssainl. Of 
Italian designers those whose work is most characteristic are Mata- 
loni and Hohenstein; while the best Spanish posters—those to 
advertise bull-fights and fairs—arc mostly anonymous. The 
Spanish artists Utrillo and Casas have signed posters of more than 
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ordinary merit. Curious if not very artistic bills have bean pro¬ 
duced in Russia; and in Austria good work has boon done by Orlik 
Schliessniann, Oliva and Hynais. ' 

In the United States of America, however, with the exception 
of some designs by Matt Morgan, few posters of artistic interest 
were produced before i hug, in which year Louis J. Rhcad commenced 
a notable aeries of demrative placards. Will H. Bradley began 
to produce hi.s curious decorative grotesque posters a little later. 
If American artists arc behind Europeans in the artistic designing 
of large posters they have no rivals in the production of small 
illustrated placard.s for publishers of books and magazines. Chief 
among those who have devoted themselves to this branch of poster 
design is Edward Penlield. Others who have achieved success 
m it include Maxfield Parrish, Ethel Reed, Will Carqueville, J. J. 
Gould, J. C. Loyendeckcr, Frank Hazenplug, Charles Oana Gibson! 
Will Denslow, Florenre Lundbourg and Henry Mayer. 

Exhibitions of artistic posters have been held in the chief cities 
of Europe and America, and the illustrated placard has already 
a literature of its own. In England a monthly magazine (The 
Poster) was for a time specially devoted to its interests, and col¬ 
lectors are numerous and enthusiastic. 

See Ernest Maindron, Les Affiches illustries (Paris, 1895); Les 
Maitres de I’affiehe (Pari^; Les Affiches itrangires illustries (Belrium, 
Austria, Great Britain, United States, Germany and Japan) (Paris 
1897); Cliarlcs Hiatt, Picture Posters (London, 1893); J, L. Spousel! 
Das Modeme Plahal (Dresden, 1897): Arsene Alexandre, M. H. 
Spiclmann, H. C. Bunnei and A. Jaccacci, The Moderrt Poster 
(New York, 1895). (C. Hi.) 

POSTERN (from 0 . Fr. posterne, posterU, Late Lat. posterula, 
small back-door, posterus, behind), a small gateway in the 
enceinte of a castle, abbey, &c., from which to issue and enter 
unobserved. They are often called “ sally ports.” (See Gate.) 

POSTHUMOUS, that which appears or is produced after the 
author or creator, and thus applied to a literary work or 
work of art published or produced after its author’s death, 
or especially to a child born after the death of its father, 
The I.atin postumus, latest, last, from which the word is 
derived, is formed from post, alter, but it was in Late Latin 
connected with humare, to place in the ground (humus), to 
bury. ’ 

POSTICHE, a French term for a pretentious imitation, a 
counterfeit, particularly used of an inartistic addition to an 
otherwise perfect work of art. The French word was adapted 
from the Italian posticcio, from l.atin positus, placed, added. 

POSTIL, or Apostil, properly a gloss on a scriptural text, 
particularly on a gospel text, hence any explanatory note on 
other writings. The word is also applied to a general commen¬ 
tary, and also to a homily or discourse on the gospel or epistle 
ajipointed for the day. The word in Medieval ].atin was postilla, 
and this has been taken to repre.scnt post ilia sc. verha textus, 
i.e. “ after these words of the text ” (see Du Cange, Clossarium, 
s.v. postillac), but the form “ apostil ” may point to the Latin 
appositum, placed near or next to. 

POSTILION (through the Fr. from the Itul. posligliotte), 
a postboy, rider of a post-horse, hence any swift messenger! 
but more particularly the rider of the near’horse of a vehicle- 
drawn by two or more horses where there is no driver. The 
swift travelling postchaises of the 18th and early 19th centuries 
were usually driven by postilions. 

POSTUMIA, VIA, an ancient highroad of northern Italy, 
constructed in 148 n.c. by the con.sul Spurius Postumius Aibinus! 
It ran from the coast at Genua through the mountains to 
Dertona, Placentia (the termination of the Via Aemilia Lepidi) 
and Cremona, just east of the point where it crossed the Po. 
From Cremona the road ran eastward to Iledriacum, where it 
forked, one branch running to the left to Verona and thence 
to the Brenner, the other to the light to Mantua, Altinum and 
Aejuileia. The military occupation of Liguria depended upon 
this road, and several of the more important towns owed their 
origin largely to it. Cremona was its central point, the distances 
being reckoned from it both eastwards and westwards. 

(T As ) 

POSY (a shortened form of poesy, Fr. poisie, poetry), a 
verse of poetry or a motto, either with a moral or religious 
Sentiment or message of love, often inscribed in a ring or sent 
with a present, such as a bouquet of flowers, which may be the 
origin of the common use of the word for a nosegay or bouquet. 


It has been suggested that this use is due to the custom of the 
symbolic use of flowers. Skeat quotes the title of a tract (Heber’s 
MSS. No. 1442), “ A new yeare’s guifte, or a posie made upon 
certen flowers,” &c. “ Posy rings,” plain or engraved gold 
rings with a “ posy ” inscribed on the inside of the hoops, were 
very frequently in use as betrothal rings from the i6th to the 
18th centuries. Commonposies ” were such lines as “In 
thee my choice I do rejoice,” “ As God decreed so we agreed,” 
and the like. There are several rings of this kind in the British 
Museum, 

TOTASHES, the crude potassium carbonate obtained by 
lixiviating wood ashes and evaporating the solution to dryness, 
an operation at one time carried out in iron pots—hence the 
name from “ pot ” and “ ashes.” The term potash or caustic 
potash is frequently used for potossium hydroxide, whilst such 
a phrase as sulphate of potash is now appropriately replaced by 
potassium sulphate. (See Potassium.) 

POTASSIUM [symbol K (from halium), atomic weight 39'ii4 
0 =• i6)], a metallic chemical element, belonging to the group 
termed the metals of the alkalis. Although never found free 
in nature, in combination the metal is abundantly and widely 
distributed. In the oceans alone there are estimated to be 
1141 X 10** tons of sulphate, KjSO^, hut this inexhaustible store 
IS not much drawn upon; and the “ salt gardens ” on the coast 
of France lost their mdustrial importance as potaah-producers 
smee the deposiu at Stassfurt in Germany have come to be 
worked. These deposits, in addition to common salt, include the 
following minerals: sylvine, KCl; camallite, KCPMga.- 6 H »0 
(transparent, deliquescent crystals, often red with tfiffused 
o.xide of iron); kainite, KjSO^-MgSO/MgClj6HjO (hard 
crystalline masses, permanent in the air); Ideserite MgSO/HjO 
(only very slowly dissolved by water); besides polyhalite 
MgS0/K.^S0^-2(;a.S04-2Hj0; anhydrite, CaSO,; salt, NaCl, and 
•some minor components. Tliese potassium minerals are not con¬ 
fined to Stassfurt; larger quantities of sylvine and kainite are 
met with in the salt mines of Kalusz in the eastern Carpathian 
Mountains. The Stassfurt minerals owe their industrial import¬ 
ance to their solubility in water and consequent readyamenability 
to chemical operations. In point 0/ absolute mass they are 
insignificant compared with the abundance and variety of potas- 
siferous silicates, which occur everywhere in the earth’s crust; 
orthoclase (potash feldspar) and potash mica maybe quoted as 
prominent examples. Such potassiferous silicates are found in 
almost all rocks, both as normal and as accessory components; 
and their disintegration furnishes the soluble potassium salts 
which arc found in all fertile soils. These salts are sucked up by 
the roots of plants, and by taking part in the proce.ss of nutrition 
are partly converted into oxalate, tartrate, and other organic 
salts, which, when tlic plants are burned, arc converted into the 
carbonate, K.,CO.,, It is a remarkable fact that, although in a 
given soil the soda-content may predominate largely over the 
pota.sh .salts, the plants growing in the soil take up the latter : 
in the ashes of most land plants the potash (calculated as K., 0 ) 
forms upwards of 90 % of the total alkali. The proposition 
holds, in its general sense, for sea plants likewise. In ocean 
water the ratio of .soda (NaoO) to pota.sh (K, 0 ) is 100 : ^23 
(Dittmar); in kelp it is, on the average, 100 ; 5’26 (Richardson). 
Ashes particular!)- rich in potash are those of burning nettles, 
wormwood {Artemisia absinthium), tansy (Tanacetunt vulgare), 
fumitory (Fumaria officinalis), and tobacco. In fact, the ashes 
of herbs generally are richer in potash than those of the trunks 
and branches of trees; yet, for obvious reasons, the latter are 
of greater industrial importance as sources of potassium car¬ 
bonate. According to Liebig, potassium is the essential alkali 
of the animal body; and it may be noted that sheep excrete 
most of the potassium which they take from the land as sweat, 
one-third of the weight of raw merino consisting of potassium 
compounds. 

To Sir Humphry- Davy belongs the merit of isolating this 
element from potash, which itself had previously been considered 
an element. On placing a piece of potash on a platinum plate, 
connected to the negative of a powerful electric battery, and 
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bringing a piatinum wire, connected to the positive of the 
battery, to the surface ■of the potassium a vivid action was 
observed: gas was evolved at the trppcr surface of the 
fissed globule of potash, whilst at the lower surface, adjacent 
to the platinum plate, minute metallic globules were formed, 
some of which immediately inflamed, whilst others merely 
tarnished. In 1808 Gay-Lussac and Thenard {Ann. chim. 
65, p. 325) obtained the metal by passing melted potash 
down a clay tube containing iron turnings or wire heated to 
whiteness, and (,'aradau (ibid, 66, p. 97) effected the same 
decomposition with charcoal at a white heat. This last process 
was much improved by Hrunner, Wohler, and especially bv 
F. M. L. Uonny and J. D, B. Mareska (Ann. chim. phys., 1832, 
(3)1 35 > P' * 47 )' Brunner’s process consisted in forming an 
intimate mixture of potassium carbonate and carbon by igniting 
rnidc tartar in covered iron crucibles, cooling the mass, and then 
distilling it at a white heat from iron bottles, the vaporized 
metal being condensed beneath the sui face of paraflin or luqihtha 
contained in a copper vessel. It was found, however, that if 
the txjoling be not suflidentiy rapid explosions occurred owing 
to the combination of the metal with carbon monoxide (prodwed 
in the oxidation of the charcoal) to fonn the potassium salt 
of hexaoxybenzene. In Mareska and Donny's process the con¬ 
densation is effected in a shallow iron box, which Itas a large 
exposed surface, capable of being cooled by damped cloths. 
When the distillation is finished the iron txjx, after cooling, is 
undamped and the product turned out beneath the surface ot 
paraffin. It is purified by redistilling and condensing directly 
under paraflin. Klcctrolytic processes have also been devised. 
Linncmann (Prn/i. Cliem., 1858,73, p. 413) obtained the 
metal on a small scale by electrolysing potassium cyanide between 
carbon electrodes; A. Matthiessen {Journ. Cliem. Sac., 1856. 
p. 30) electrolysed an cqtiimolecular mixture of pota.ssium and 
calcium chlorides (which melts at a lower temperature than 
potassium chloride) also between carbon electrodes; whitst 
Castner’s process, in which caustic potash is electrolysed, is 
employed commercially. I'he metal, however, is not in great 
demand, for it is generally found that sodium (g.n.), which is 
cheaper, and, weight for weight, mure reactive, will fulfil any 
purpose for whicb potassium may be desired. 

Pure potassium is a silvery white metal tinged with blue; 
but on exposure to air it at mice forms a film of oxide, and on 
prolonged exposure deliquesces into a solution of hydrate and 
carbonate. Perfectly dry oxygen, however, has no action upon 
it. At temperatures below 0“ C. it is pretty hard and brittle; 
at the ordinary temperature it is .so soft that it can be kneaded 
between the fingers and cut with a blunt knife. Its specific 
gravity is o’865; hence it is the lightest metal known except 
lithium, It fuses at 62'5° C. (Bunsen) and boils at 667“, 
emitting an intensely green smpour. It may be obtained 
crystallized in quadratic octahedra of a greenish-blue colour, 
by melting in a sealed tube containing an inert gas, and inverting 
the tube •s^en the metal has partially solidified. When hoated 
in air it fuses and then takc.s fire, burning into a mixture 
of oxides. Most remarkable, and characteristic for the group 
it represents, is its action on water. A pellet of potassram 
when thrown on water at once bursts nut into a violet flame 
and the burning metal fizzes about on the surface, its extremely 
high temperature precluding absolute contact with the liquid, 
except at the very end, when the last remnant, through loss of 
temperature, is welted by the water and bursts with explosive 
violence. The reaction may be written zK-t-zHjO^zKOH-f-H,, 
and the flame is due to the combustion of the hydrogen, the 
violet colour being occasioned by tiie potassium vapour. The 
metal also reacts with alcohol to form pota.s.^ium ethylate, 
while hydrogen e.s(’apcs, this time without inflammation: 
K-t-C2H,,’0H=«C.,Hr,-0K-t-H. When the oxide-free metal is 
heated gently in dry ammonia it i.s gradually transformed into a 
blue liquid, which on cooling freezes into a yellowish-brown or 
flesh-coloured solid, potassamidc, KNH,. When heated to redness 
the amide is decomposed into ammonia and potassium nitride, 
NKj, which is nn almost black solid. Both it and the amide 


decompose water readily with formation of ammonia and caiwHc 
potash. Potassium at temperatures from 200° to 400° C. occludes 
hydrogen gas, the highest degree of saturation corresponding 
approximately to the formula KjH. In a vacuum or in suffi¬ 
ciently dilute hydrogen the com^und from *oo“ upwards loses 
hydrogen, until ihe tension of the free gas has arrived at the 
maximum value characteristic of that temperature (Troost 
.and Hautefeuille). 

Compounds. 

Oxides and Hydroxide.- Pota'jsium forms two well-defincJ oxides, 
ICO aud KPj. wliilflt several others, of loss certain cxtstcocc, 
liavc been described. The monoxide, K,, 0 , may be obtained by 
stronyly healing the product ol burning the ittotnl in .slightly 
moist tar; by heating thi’ hydroxide with the metal; 2KHO + zK = 
2K,C) -I- H,; or by passing pure, and almost dry air over the molten 
metal (KuUnemnnn, Chem. Centr., 1S63, p. 491). It forms a grey 
brittle nias-s, having a conclioidal fracture; it is very deliquescent, 
combining very energetically with water to form caustic potash. 
According to Holl and .Sims {Journ. Chem. .Soc., 1894, p. 438), the 
substance a.s obtained above always contains free polas.Hinm. 

Patassium hydro.xide or caustic polasli, KOIl, formerly considered 
to Ijc an oxide but shown subsequently to be a hydroxide of potas¬ 
sium, may be obtained by dissolving the metal or monoxide in water, 
but i.s manufactured by double decomposition from potassium 
carbonate and slaked lime : K,,rO_; -1 (ia(On),, = zKDH -f- CaCO^. 
A Solution oi one part of the carlioh.ile in I2 p,irts of water is heated 
to boiling in a cast-iron ves.sel (industrially by niean,s of sleam- 
]>ipes) ami Ihe milk of lime added in instalments until a sample 
ot the filtered mixture no longer effervesces witli an excess of acid. 
The mixture is then allowed to .settle in the iron vessel, access of 
air l«ing prevented .as much as practicable, and the clear liquor is 
syphonixl oft. The remaining mud of calcium carbonate and hydrate 
is waslKxl, bv liccantation, with small instalments of hot water 
to rerover at least iiart of the alkali diffused thrmighout it, bnt this 
process nuisl not rx' continued too long or else some of Ihe lime 
passe-s into .solution. The liquor.'; after a concentration in iron 
vessels aiv non evaporated 111 a silver di.sh, until the Iieavy vapour 
of tlie hydrate is seen to go 06. The residual oily liquid is then 
poured out into a polished iron tray, or into an iron mould to pro¬ 
duce the customary torm of “ sticks," ami nllowwl to cool. The 
solid must be ai once l*o1fled, because it attracts the moisture 
and euirbomc acid of the air with great iividitv and deliquesces. 
According to JJitlmar [Journ. Soc. Cliem. Inii., May 1884), nickel 
basins ace far Iretter ad.apted ttian iron tiasins for the prelimin.ary 
concentration ot potash ley, Tlie latter begin to oxidize Irefore 
the ley lias come up to the traditional .strength of .specific gravity 
1-333 when cold, while mc.kol i.s not attacked so long as the percenl- 
age of real KIIO is short of 60. l<'or the fusion of tlie dry hydrate 
mckel vi-ssels cannot be used; in f.act, evnn silver is perceptibly 
attacked as soon as all the excess of water is awav; absolutely pure 
KHO can be produced only in gold vossefs. (llass and (to a loss 
extent) porcelain arc attacked by caii.stic potash ley, slowly in tlie 
cold, more readily on boiling. 

Solid caustic polasb forms an opaque, white, stone-like mass 
ot dense granular Iraeture; specific gravity 2-i. It fuses consider¬ 
ably lieloiv and is perceptibly volatile at a rod heat. At a whito 
heat the vapour breaks down into potassium, hydrogen and oxygen, 
It is extremely soluble in even cold water, ami in any proportion 
of water on Imilmg. On crystallizing a solution, the hydrate 
KOH-2H..O is deposited: zKOH-pH.^O and 2K0H*3H.,0 have also 
been obtained. The solution is intensely " alkalino ” to teat- 
papers. It readily dissolves the cqiidcrmis of the skin ami many 
other kind'i of animal tissue—hence the former application of tlie 
" sticks " in siirgerv. A dilute potash readily emiilsionizes fats, and 
on boiling saponifies them with formation of n soap and glycerin. 
All commercial caustic potash i.s contaminah-d with exceas of water 
(over and al»vv that in the KHO) and with potassium carbonate 
and chloride; sulphate, as a rule, is absent. A prq)nr.ation suflicing 
for most puqioses is obtained by digesting the commercial article 
in aKsoIute alcohol, riecatiting and evaporating the solution to 
dryness and fusing in silver vessels. 

The ]XToxide, K^Oj, discovered by Gay-Lussac and Th8nard, 
Is obtained by heating tlic metal in an excess of slightly moist 
air or oxygen. Vernon Il.ircourt [Journ. Chtm. Soc., 1862, p. 267) 
recommends melting the metal in a flask filled with nitrogen and 
gi^nally displacing this gas by oxygen; the first formed pey 
film on the metal changes to a deep blue, and then the gas is rapidly 
absorbed, the film becoming white and aflrrward.s yellow. It is 
a dark yellow powder, which fuses at a high temperature, the 
li()iiid on cooling depositing sliining tabular crystals; at a white 
heut it loses oxygen and yields the monoxide, Exposeil to moist 
air it loses oxygen, possildy giving the dioxide, K>0^; water reacts 
with it, evolving much boat and giving caintic ixitash, hydn^en 
peroxide and oxygen; whilst carbon monoxide gives potassium 
carbonate and oxygen at tcmpcratiiros below 100“. A violent 
reaction ensues with phosphorus and sulphur, and many metals 
are oxidized by it, some with incandescence. 
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Halogen Compounds .—Potassium fluoride, KF, is a very deliques¬ 
cent salt, cryswizing in cubes and having a sharp saline taste, 
which is formed by neutralizing potassium carbonate or hydroxide 
with hydrofluoric acid and concentrating in platinum vessels. 
It forms the acid fluorido KHFg when dissolved in aqueous hydro¬ 
fluoric acid, a .sail which at a rod heat gives the normal fluoride 
and hydrofluoric acid. Other salts of comixwition, KF*2HF ami 
KF-3HF, have been deacribod by Moissan [Compt, fend., 1888, 
106, p. ^47). 

Potassium chkiridc, KCl, also known as muriate of potash, 
closely resembles ordinary salt. It Is produced in immense quantities 
at Staasfurt from the so-called " Abraiimsalze." For the purpose 
of the manufacturer of this salt these are assorted into a raw 
material containing approximately, in parts, of camnlUte 

(representing 16 parts of potaesinm chloride), 20-25 of common 
salt, T5-20 of kicserite; "Z-a of tachhydrite {CaCly*2MgCl2 12H2O), 
and minor components. This mixture is now wrought mainly in 
two way.s. (i) The salt is dissolved in water with the help of 
steam, and the solution is cooled down to from Oo® to 70®, when 
a quantity of impure common salt crystallizes out, which is removed. 
The decanted ley deposits on standing a 70 % potassium chloride, 
which is pnrified by washing with cold water. Common salt 
rincipally goes into solution, and the percentage may thus be 
rougnt up to from 80 to 95. The mother-liquor from the 70 % 
chloride is evaporated, the common salt which separates out in the 
heat removed as it appears, and tlie sufficiently concentrated 
liquor allowed to crystallize, when almost pure carnallite separates 
out, which is easily decomposed into its components {sec infra). 
(2) Ziervogcl and Tiichcn’s method.—The crude salt is ground up 
and then heated in a concentrated solution of magnesium chloride 
with agitation. The camallite princmally di.ssolves and crystal¬ 
lizes out relatiN'cly pure on cooling. The mother-liquor is used for 
a subsequent extraction of fresh raw salt. The camallite produced 
is dissolved in hoi water and the solution allowed to cool, whuu it 
deposits a coar*»c griinul.ar potassium chloride containing up tr> 
90 % of the pure substance. The undissolvcd residue ptoduced 
ia cither process consists chiefly of kiaserite and common salt. 
It IS worked up either for Epsom salt and common salt, or for 
sodium sulphate and magne.9ium chloride. The pofassilerous 
by-products are utilized for the manufacture of manures. 

Chemically pure chloride of potassium is most conveniently 
prcpjired from the pure perchlorate by heating it in a platinum ba.sm 
at the low(?st temperature and then fusing fho resuluo in a well- 
covered platinum crucible. The iused product solidifies ou cooling 
into a colourless glass. 

Wlien hydrochloric acid gas is passed into the solution the 
salt is completely precipitated as a fine powder. If the original 
solution contained the emorides of magnesium or calcium or sulphate 
of potassium all impurities remain in the mother-Ii<juor (the 
sulpliur as KHSO4), afvl can be removed by washing the precipilafe 
with strong hydrochloric acid. The salt crystallizes in cubes of 
specific gravity' i*905; it melts at about 800® and volatilizis; at & 
bright rod heal. When inelteil in a current of iiydrogen or electro¬ 
lysed in the same condition, a dark blue moss is obtained of uncer¬ 
tain coniiiosition. ll is extensively employed for the preparation 
of other potassium salts, bu,t the largest quantity (especially of the 
impure product) is used in the production of artificial manures. 

l^assium bromide, KBr, may be obtained by dissolving bromine 
in potash, whereupon bromide and hromate arc first formed, evapor¬ 
ating and igniting the product in order to decompose the bromate : 
6KHO 4- 3Br.j sKBr -1 KBr 0 .j -f 3H..O; 2KHrO;i iKBr-f^O^ 
(of. Chloratrs); bnt it is manufac^red by acting with bro&iine 
water on iron filings and documpostag the iron bromide thus formed 
with potassium carbonate. In appearance it closely re.setnblcs 
the chloride, forming colourless cunes which readily dissolve in 
water and melt at 722". It combines with bromine to form an 
unstable tribromide, KBr^ (see F. P. Worley, Journ. Chem. Soc., 
*905, 87, p. 1107). 

Potassium iodide, KI, is obtained by dissolving iodine in potash, 
tile deoxidation 01 the iodate being facilitated by the ivddition 
of cliarcoal before ignition, proceeding as with the bromide. The 
commercial salt usually has an alkaline reaction: it may bo purified 
by dissolving in the minimum amount of water, and neutralizing 
with dilute siUphuric acid; alcohol is now added to precipitate the 
potassium sulpliate, the solution filtered and crystallized. It 
lornw colourless' cubes which arc readily soluble in water, melt 
at 085’, and yield a vapour of normal density. It is sparingly 
soluble in ab^ute alcohol. Both the iodide and bromide are 
used in photography. Iodine dissolves in on aqueous solution 
of the salt to form a dark brown liquid, which on evaporation 
over sulplmric acid gives black acicular cry.stals of the tri-iodide, 
KI.,. This salt is very deliquescent; it melts at 45®, and at lOo® 
decomposes into iodine and potassium iodide. For the oxy- 
lialogcn salts sec Chlorate, Chixirinb, Bromink and Iodine. 

Potassium carbonate, K^CO.,, popularly knowu as “ potashes/' 
was originally obtained in countries where wood was cheap by 
lixiviating w’ood ashes in wooden tubs, waporating the solution 
to dryntfls in iron pots and calcining the residue; in more recent 

ractico the calcination is carried out in reverberatory furnaces. 

his product, known as “ crude potashes." contains, la addition 


to carbonate, varying amounts of sulphate and chloride and also 
insoluble matter. Crude potash is used for the manufacture of 
^ass, and, after being caustidzed, for the making of soft soap. 
For many other purposes it must be refined, which is done by 
treating the crude product with the minimum of cold water re¬ 
quired to dis.solve tno carbonate, removing the undissolvcd part 
(which consists chiefly of sulphate), and evaporating the clear 
liquor to dryness in an iron pan. The purified carlionate (which 
still contains most of the chloride of the raw material and other 
impurities) is known a.s “ pearl .ashes.'’ Large quantities of carbon¬ 
ate used to be manufactured from the aqueous residue left in the 
distillation of beet-root spirit, i.e. indirectly from bect-rool mola.sses. 
The liquors arc evaporated to dryness and the rwiduc is ignited to 
obtain a very impure carbonate, which is purified by methods 
founded on the difterent solubilities of Iho several components. 
Most of the carbonate which now occurs in commerce is made from 
the chloride of the Stassfurt bods by an adaptation of the " I.eblanc 
process " for the conversion of common salt into soda ash (see 
Alkalc Manufacture). 

Chemically pure carlxmatc of potash is best prepared by igniting 
pure bicarbonate (sec below) in iron or (better) in bilvw or platinum 
vessels, or else by calcining pure cream of tartar. Tlic latter opera¬ 
tion furnishes an intimate mixture of the carbonate with charcoal, 
from which the carbonate is extractcjd by lixiviation with water 
and filtration. The filtiatn is evaporated to dryness (in iron or 
platinum ves-sels) and the residue fully dehydrated by gentle 
Ignition. The salt is thus obtained as a white porous mass, fu.sible 
at a red heat {838® C., Camelley) into a colourless li(]uid, which 
solidifies into a white opaejue mass. The dry salt is very hygro¬ 
scopic; it deliquesces into an oily solution {“ oleum tartari ") in 
onlmary air. The most saturated .solution contains 205 parts 
of the salt to loo of water and boila at 135®. On crystallizing a 
solution iiionoclinic crystals of 2KgC0,j*3H.40 are deposited, which 
at if)o* lose water and give a white fwwdor of KXO^’HgO; this 
is completely dehydrated at 130®. The carbonate, being insoluble 
in strong alcx>hol (and many other liquid organic compounds), is 
much used for dehydration of the corrcsiionding aqueous prepara¬ 
tions. The pure carbonate i.s constantly used in the laboratory as 
a basic substance generally, for the disintegration of silicates, and 
as a precipitant, llio industrial preparation serves for the making 
of flint glass, of potash soap (soft soap) and of caustic potash. 

Potassium bicariionate, KHCOy, is obtained when carbonic acid 
is passed through a cold solution of the ordinary carbonate BvS long 
as it is ahsorlicfl. Any^ silicate prusent is also converted into 
bicarbonate with elimination of suica, which must be filtered off. 
TIic filtrate is evaporated at a temperature not excewling f>o® or 
at most 70® C.; after sufficient concentration it tlrposits on cooling 
anhydrous cry.stals of the salt, while the potassium chloride, which 
may be present as an impurity, remains mostly in the mother- 
litiuor; Im; rc.st is easily removed by r(‘peatod recrystallization. 
If an ab.Hohitely pure prc*pRrp,tion is wanted it is host to follow 
Wohler and start with the " black flux " produced by the ignition 
of pure bitartrate. Tlic flux is moistened with water and exposed to 
a current of carbonic acid, which, on account of the condensing 
action of the charcoal, is absorbed with great avidity. The 
bicarbonate forms large monoclinic prisnLs, permanent in the air. 
When the dry salt is heated to T90® it decomposes into normal 
carbonate, carbon dioxide and water. 

Potassium sulphide, K,S, was obtained by Berzelius in pale red 
crystals by passing hydrogen over potassium sulphate, and by 
Berthicr as a flesh-coloured mass by heating the sulphate with 
carbon. It appears, however, that these products contain higher 
sulphides. On .saturating a solution of caustic potash with sulphur¬ 
etted hydrogen and adding a second equivalent of alkali, a solution 
is obtained wliich on evaporation in a vacuum deposits cry.stals 
of K..S\5H*0. The .solution is strongly caustic. It turns yellow 
on ex)>oaurc to air, absorbing oxygen and carbon dioxide and 
forming thiosulpbato and potas.siiim carbonate and liberating 
sulphuretted hydrogen, which deconii)oses into water and sulphur, 
the latter combining with the monosulphidc to form higher salts. 
The solution also decompo.sGS on boiliiy;. The hydrosulphide, 
KHS, was obtained by Gay-Luswac on heating the metal in sulphur¬ 
etted hydrogcu, and by Berzelius on acting with sulphuretted hydro¬ 
gen ou potassium carbonate at a dull red heat. It forms a ycllowish- 
wbitc deliquescent mass, which melts on heating, and at a 
sufficiently high temperature it yields a dark red liquid. It is 
readily .soluble in water, and on evaporation in a vacuum over 
caustic lime it deposits colourless, ihombohedral crystals of 
zKIIS'HgO. The solution is more easily pruparetl by saturating 
potasli solution with sulphuretted hydrogen. The solution has 
a bitter taste, and on exposure to the aii* turns yellow, but on long 
exposure it recovers its original coIourle.ss appearance ow'ing to the 
formation of thiosulphate. Liver of sulphur or hepar sulphuns, 
a medicine known to the alchemists, is a mixture of various ^oly- 
sulphides with the sulphate and thiosulphate, in variable proportion.s, 
obtained by gently heating tlie carbonate witli sulphur in covered 
vessels. It forma a liver-coloured mass. In the pharmacopoeia 
it is designated potassa sulphurata. 

Potassium sulphite, is prepared by saturating a potash 

.solution with sulphur dioxide, adding a sccon»J equivalent of potash, 
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* vacuum, when the salt separates as small 
<lwq\ieaccnt, hexagonal crystals. The salt K.,SO, HjO may be 
Obtained by crystallizing the mctabisulphite KjSjO^ (from sulphur 
dioxide and a hot saturated .solution of the carbonate, or irom 
sulphur dioxide and a mixture of milk of lime and potassium sul¬ 
phate) with an equivalent amount of potash. The salt K.jS0j-2li,0 
IS obtHiiu-d as oblique rhombic octahedra by cry.stariiziug the 
solution over sulphuric acid. On the isomeric potassium sodium 
sulphites see Sulphur. 

I’otas.siumsulphate, KjS04,asalt known early in the 14th century, 
and studied by Glauber, lioyle and Tachenius, was styled in the 
17th century arcanum or sal duplicaium, being regarded as a com¬ 
bination of an acid .salt with an alkaline salt. It was obtaineil as 
a by-product in many chemical reactions, and subsequently u.sed 
to be extracted from kainite, one of the Stassfurt minerals, but the 
process is now given up because the salt cati be produced cheaply i 

enough from the chloride b'" '- - 

and calcining the resulue, 


e by decomposing it with sulphuric acid 
I. To purify the ciudo product it is dis- 


which is occasionally used to destroy morbid growths. Liquor 
potassae is also used in certain skin diseases. The permanganate 
of potash is an irntaiit if used pure. Its principal action is as an 
antiseptic and disinfectant. It wet it oxidizes tlie products of 
decomposition. It is userl in the dressing of foul ulcers. The i 7 
solution is an antidote for snake-bite. * 

Internally : Dilute solutions of potash, like other alkalis, are 
used to neutralize the poisonous effects of strong acids In the 
ston^h potassium .salts neutralize the gastric acid, and hence 
small doses are useful in hypcrchloridia. PoUssium salts are 
strongly diuretic, uctmg directly on the renal epithelium. They 
are ([uickly excreted in the urine, rendering it alkaline and thus 
more able to hold uric acid in solution. They also hinder the forma¬ 
tion of uric acid calcuU. The acetate and the citrate are valuable 
mild diuretics in Bright’s disease and in feverish conditions, and 
by increasing the amount of urine diminish the pathological fluids 
m pleuritic cfiu.sion, ascites, &c. In tuhal nephritis they aid the 
excretion of fatly casts. The tartrate and acid tartrate arc also 


when'the allowed to cool, . diuretic in their action and, as well as the .snlpliate, arc valuable 

when the bulk of the dissolved .salt crystallizes out with character- ' '•••''..’-- - - " ■ ■ . t vaiuauie 

i.stic promptitude. The very beautiful (anhydrous) cry.stals have 
the habit oi a double six-sulixl pyramid, but really belong to the 
rhombic system. They arc traiisiiarent, very hard and alssolutcly 
permanent in the air. They have a bitter, salty taste. The salt 
IS soluble in water, Imt insoluble in caustic potash of sp. gr. 1-35, 
and in absolute alcohol. It luses at 1078". The crude salt is msed 
occasionally 111 the manulacture of glass. The aciil sulphate or 
bi.sulphate, KHSOj, is readily produced by fusing tliirteeu parts 
of the powdered normal salt with eight p'art.s of sulphuric acid. 

It forms rliombic pyramids, which melt at It di.s.solves in 

three parts of water ot 0° C. The solution behaves pretty much 
as if iib tevo congeners, KoSOj and were present side by 

side of each otlicr uncombined. An excess of alcohol, in fact, 
precipitates normal sulphate (with httle bisulphate) and free .acid 
remains in solution. Similar is the behaviour of the fused dry 
salt at a dull rod heat; it acts on silicates, titanates, &r., as if it 
were snlphune acid raised beyond its natural boiling point. Hence 
its frequent application in analysis as a disintegrating agent. For 
the salts of other sulphur acids, sec Sulvhuk. 

Potassamidc, NH,,K, discovered by Gay-Tms.sac and Thenard 
in 1871, is obtained as an olive green or brown mass by gently heat¬ 
ing the metal m ammonia gas, or as a while, waxv, crystalline 
niass when the metal is heated in a silver boat. It decomposes 
in moist air, or witli water, giving caustic potash and ammonia, 
in the latter ease with eonsidiTable evolution of heat. On strong 
heating 'I'ithcslcy [Journ. Chem. Soc., 1894, p. 311) found that it 
decomposed into its elements. For the nitrile sec Nitrogen, 
for the nitrate sec Saltpetre, and for the cyanide see Prussic 
Acid; for other salts see the articles wherciii the corresponding 
acid receives treatment. 

Analysis, 6>-c .—All volatile jiotassinm compounds impart a 
violet coloration to the Bunsen flame, which is piaskL-d, Iiowcver, 
if sodium be present. The cmLs.sion spectrum shows two lines, 

Ka, a double line towards the infra-red, and KB in the violet. 

The chief imsolnblc salts are the iierchlorate, acid-tartrate and 
platinoehloride. The atomic weiglit was determined by Stas and 
more recently by T. W. Kichards and A. Stkliler, wlio obtained 
t)ie value 39-114 from analyses of the chloride, and by Richards 
and li. Muuller, wlio obtained the values 391135 and 39-1143 from 
analyses of, the bromide (see Ahs. J. C. S., ii. 015). 


Medicine. 

Pharmacology,—lJumcrniis salts and preparations of potassium 
are used in medicine; viz. Potassii Carboms (salt of tartar), dose 
5 to 20 grs., from which are made (o) Potassii llicarbonas, dose 5 fo 
30 grs.; (A) Potassa Causlica, a powerful caustic not used internally. 
From caustic potash are made (i) Potassii Permanganas, dose 
i to 3 grs., used ill preparing Liquor Potassii Permanganatis, a 
I % solution, dose 2 to 4 drs. (2) Potassii lodidum, do.se 5 to zp 
grs.; from this are made tneLinamentum Potassii lodidi cum'sapone, 
strength i in 10, and the Vnguentum Potassii lodidi, strengtt 
1 in 10. (i) Potassii Bromidum, dose 3 to 30 grs. (4) Liquor 

Potassae, strength 27 grs. of caustic potash to the oz. Potassii 
Citras, dose 10 to 40 grs. Potassii Acetas, dose 10 to Oo grs. 
Potassii Chloras, dose 5 to 13 grs., from which is made a lozenge, 
Trochiseus Potassii Ckloratis, each containing 3 grs. Potas.sii 
Tartras Acidus (cream of tartar), dose 20 to (10'grs., which has 
a subpreparation Potassii Tartras, dose 30 to fio grs. Potassii 
Nitras (saltpetre), dose 5 to 20 grs. Potassii Sulphas, dose 10 to 
40 gr.s. Potassii Biehromas, dose ,V to t gr. 

Toxico/ogy.-Poisoning by caustic pota.sh may take place or 
Iioisoning by pearl ash containing caustic potash. caustic taste 
in the mouth is quickly followed by burning abdominal pain, 
vomiting and diarrhoea, with a feeble pulse and a cold clammy 
skin; the post-mortem appearances are those of acute gastro¬ 
intestinal irritation. The t reatment is washing out the stomach or 
pving emetics followed by vinegar or lemon juice and later oil and 
white of egg. 

Therapeutics. -Ti-xieranMy. Caustic potash is a most powerful 
irritant and caustic; it is used with lime in making Vienna paste. 


hydragogue .saline purgatives. Potassium nitrate is chiefly used 
to make nitre paper, which on burning emits fumes useful in the 
treatment of the asthmatic iiaroxysm. Lozenges oi iiotassium 
chlorate arc used in .stomatitis, tonsilitis and pharyngitis, it can 
also be used in a gargle, lo grs, to i 11. oz. of water. Its thera¬ 
peutic t^rion is said to be due lo nascent oxygen given off, so it 
IS local in its action. In large doses it is a dangerous poison, con¬ 
verting the oxyhaeinoglobm of the blood into methaemoglobin. 
Internally the permanganate is a valuable antidote in opium 
poLsoning. The action of potassium bromide and potassium 
loditlr has been treated under bromine and loiline (i/.ii.). All potas¬ 
sium salts if taken in large doses arc cardiac depressants, they 
also dejiress the nervous sy.stem, especially the brain and .siiinal 
cord. Like all alkali.s if given in quantities they increase metabolism. 

POTATO {Sulanum tuberosum), u well-known plant which 
owes its value to the pcnuliar habit of developing underground 
slender leafless shoots or branches which differ in character and 
office from the true roots, and gradually swelling at the free end 
produce the tubers (potatoes) which are the common l egetable 
food. The nature of these tubers is further rendered evident 
by the presence of “ eyes ” or leaf-buds, which in due time 
lengthen into shoots and form the haulm or stems of the plant. 
Such buds arc not, under ordinary circiimstancc.s, formed on 
roots. The determining cause of the formation of the tubers 
is not certainly known, but Professor Bernard has suggested 
that it is the presence of a fungus, Fusarium solatti, which, 
growing in the underground shoots, irritates them and causes 
the swelling; the result is that an efficient method of propagation 
is secured independently of the seed. Starch and other matters 
are .stored up in the tubers, as in a seed, and are rendered avail¬ 
able for the nutrition of the young .shoots. When grown under 
natural circumstances the tubers are relatively small and close 
to the .surface of the soil, or even lie upon it. In the latter case 
they become green and have an acrid taste, which renders them 
unpalatable to human beings, and as pni.sonous qualities are 
produced similar to those of many Solanaceae they are unwhole¬ 
some. Hence the recommendation to keep the tubers in cellars 
or pits, not exposed to the light. Among the nine hundred 
species of Solanum less than a dozen have this property of 
forming tubers, but similar growths are formed at the ends of 
the shoots of the common bramble, of Convolvulus septum, of 
Helianthus tuberosus, the so-called Jerusalem artichoke, of 
Sagillaria, and other plants. Tubers are also sometimes formed 
on aerial branches, as in some Aroids, Begonia.s, &c. The 
production of small green tubers on the haulm, in the axils of 
the leaves of the potato, is not very unfrequent, and affords an 
interesting proof of the true morphological nature of the under¬ 
ground shoots and tubers. This phenomenon follows injury 
to the phloem in the lower parts of the stem, preventing the 
downward flow of elaborated sap. The injury may be due to 
gnawing insects, and particularly to the fungus Corticium vagum, 
var. Solatii {Rhizoctonia). 

The so-called fir-cone potatoes, which are elongated anfl 
provided with scales at more or less regular intervals, show also 
very clearly that the tuber is only a thickened branch with 
“ eyes ” set in regular order, as in an ordinart- shoot. The 
potato tuber consi.sts mainly of a mass of cells filled with starch 
and encircled bv a thin corky rind. A few vessels and woody 
fibres traverse the tubers. 
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Halogen Compounds .—Potassium fluoride, KF, is a very deliques¬ 
cent salt, cryswizing in cubes and having a sharp saline taste, 
which is formed by neutralizing potassium carbonate or hydroxide 
with hydrofluoric acid and concentrating in platinum vessels. 
It forms the acid fluorido KHFg when dissolved in aqueous hydro¬ 
fluoric acid, a .sail which at a rod heat gives the normal fluoride 
and hydrofluoric acid. Other salts of comixwition, KF*2HF ami 
KF-3HF, have been deacribod by Moissan [Compt, fend., 1888, 
106, p. ^47). 

Potassium chkiridc, KCl, also known as muriate of potash, 
closely resembles ordinary salt. It Is produced in immense quantities 
at Staasfurt from the so-called " Abraiimsalze." For the purpose 
of the manufacturer of this salt these are assorted into a raw 
material containing approximately, in parts, of camnlUte 

(representing 16 parts of potaesinm chloride), 20-25 of common 
salt, T5-20 of kicserite; "Z-a of tachhydrite {CaCly*2MgCl2 12H2O), 
and minor components. This mixture is now wrought mainly in 
two way.s. (i) The salt is dissolved in water with the help of 
steam, and the solution is cooled down to from Oo® to 70®, when 
a quantity of impure common salt crystallizes out, which is removed. 
The decanted ley deposits on standing a 70 % potassium chloride, 
which is pnrified by washing with cold water. Common salt 
rincipally goes into solution, and the percentage may thus be 
rougnt up to from 80 to 95. The mother-liquor from the 70 % 
chloride is evaporated, the common salt which separates out in the 
heat removed as it appears, and tlie sufficiently concentrated 
liquor allowed to crystallize, when almost pure carnallite separates 
out, which is easily decomposed into its components {sec infra). 
(2) Ziervogcl and Tiichcn’s method.—The crude salt is ground up 
and then heated in a concentrated solution of magnesium chloride 
with agitation. The camallite princmally di.ssolves and crystal¬ 
lizes out relatiN'cly pure on cooling. The mother-liquor is used for 
a subsequent extraction of fresh raw salt. The camallite produced 
is dissolved in hoi water and the solution allowed to cool, whuu it 
deposits a coar*»c griinul.ar potassium chloride containing up tr> 
90 % of the pure substance. The undissolvcd residue ptoduced 
ia cither process consists chiefly of kiaserite and common salt. 
It IS worked up either for Epsom salt and common salt, or for 
sodium sulphate and magne.9ium chloride. The pofassilerous 
by-products are utilized for the manufacture of manures. 

Chemically pure chloride of potassium is most conveniently 
prcpjired from the pure perchlorate by heating it in a platinum ba.sm 
at the low(?st temperature and then fusing fho resuluo in a well- 
covered platinum crucible. The iused product solidifies ou cooling 
into a colourless glass. 

Wlien hydrochloric acid gas is passed into the solution the 
salt is completely precipitated as a fine powder. If the original 
solution contained the emorides of magnesium or calcium or sulphate 
of potassium all impurities remain in the mother-Ii<juor (the 
sulpliur as KHSO4), afvl can be removed by washing the precipilafe 
with strong hydrochloric acid. The salt crystallizes in cubes of 
specific gravity' i*905; it melts at about 800® and volatilizis; at & 
bright rod heal. When inelteil in a current of iiydrogen or electro¬ 
lysed in the same condition, a dark blue moss is obtained of uncer¬ 
tain coniiiosition. ll is extensively employed for the preparation 
of other potassium salts, bu,t the largest quantity (especially of the 
impure product) is used in the production of artificial manures. 

l^assium bromide, KBr, may be obtained by dissolving bromine 
in potash, whereupon bromide and hromate arc first formed, evapor¬ 
ating and igniting the product in order to decompose the bromate : 
6KHO 4- 3Br.j sKBr -1 KBr 0 .j -f 3H..O; 2KHrO;i iKBr-f^O^ 
(of. Chloratrs); bnt it is manufac^red by acting with bro&iine 
water on iron filings and documpostag the iron bromide thus formed 
with potassium carbonate. In appearance it closely re.setnblcs 
the chloride, forming colourless cunes which readily dissolve in 
water and melt at 722". It combines with bromine to form an 
unstable tribromide, KBr^ (see F. P. Worley, Journ. Chem. Soc., 
*905, 87, p. 1107). 

Potassium iodide, KI, is obtained by dissolving iodine in potash, 
tile deoxidation 01 the iodate being facilitated by the ivddition 
of cliarcoal before ignition, proceeding as with the bromide. The 
commercial salt usually has an alkaline reaction: it may bo purified 
by dissolving in the minimum amount of water, and neutralizing 
with dilute siUphuric acid; alcohol is now added to precipitate the 
potassium sulpliate, the solution filtered and crystallized. It 
lornw colourless' cubes which arc readily soluble in water, melt 
at 085’, and yield a vapour of normal density. It is sparingly 
soluble in ab^ute alcohol. Both the iodide and bromide are 
used in photography. Iodine dissolves in on aqueous solution 
of the salt to form a dark brown liquid, which on evaporation 
over sulplmric acid gives black acicular cry.stals of the tri-iodide, 
KI.,. This salt is very deliquescent; it melts at 45®, and at lOo® 
decomposes into iodine and potassium iodide. For the oxy- 
lialogcn salts sec Chlorate, Chixirinb, Bromink and Iodine. 

Potassium carbonate, K^CO.,, popularly knowu as “ potashes/' 
was originally obtained in countries where wood was cheap by 
lixiviating w’ood ashes in wooden tubs, waporating the solution 
to dryntfls in iron pots and calcining the residue; in more recent 

ractico the calcination is carried out in reverberatory furnaces. 

his product, known as “ crude potashes." contains, la addition 


to carbonate, varying amounts of sulphate and chloride and also 
insoluble matter. Crude potash is used for the manufacture of 
^ass, and, after being caustidzed, for the making of soft soap. 
For many other purposes it must be refined, which is done by 
treating the crude product with the minimum of cold water re¬ 
quired to dis.solve tno carbonate, removing the undissolvcd part 
(which consists chiefly of sulphate), and evaporating the clear 
liquor to dryness in an iron pan. The purified carlionate (which 
still contains most of the chloride of the raw material and other 
impurities) is known a.s “ pearl .ashes.'’ Large quantities of carbon¬ 
ate used to be manufactured from the aqueous residue left in the 
distillation of beet-root spirit, i.e. indirectly from bect-rool mola.sses. 
The liquors arc evaporated to dryness and the rwiduc is ignited to 
obtain a very impure carbonate, which is purified by methods 
founded on the difterent solubilities of Iho several components. 
Most of the carbonate which now occurs in commerce is made from 
the chloride of the Stassfurt bods by an adaptation of the " I.eblanc 
process " for the conversion of common salt into soda ash (see 
Alkalc Manufacture). 

Chemically pure carlxmatc of potash is best prepared by igniting 
pure bicarbonate (sec below) in iron or (better) in bilvw or platinum 
vessels, or else by calcining pure cream of tartar. Tlic latter opera¬ 
tion furnishes an intimate mixture of the carbonate with charcoal, 
from which the carbonate is extractcjd by lixiviation with water 
and filtration. The filtiatn is evaporated to dryness (in iron or 
platinum ves-sels) and the residue fully dehydrated by gentle 
Ignition. The salt is thus obtained as a white porous mass, fu.sible 
at a red heat {838® C., Camelley) into a colourless li(]uid, which 
solidifies into a white opaejue mass. The dry salt is very hygro¬ 
scopic; it deliquesces into an oily solution {“ oleum tartari ") in 
onlmary air. The most saturated .solution contains 205 parts 
of the salt to loo of water and boila at 135®. On crystallizing a 
solution iiionoclinic crystals of 2KgC0,j*3H.40 are deposited, which 
at if)o* lose water and give a white fwwdor of KXO^’HgO; this 
is completely dehydrated at 130®. The carbonate, being insoluble 
in strong alcx>hol (and many other liquid organic compounds), is 
much used for dehydration of the corrcsiionding aqueous prepara¬ 
tions. The pure carbonate i.s constantly used in the laboratory as 
a basic substance generally, for the disintegration of silicates, and 
as a precipitant, llio industrial preparation serves for the making 
of flint glass, of potash soap (soft soap) and of caustic potash. 

Potassium bicariionate, KHCOy, is obtained when carbonic acid 
is passed through a cold solution of the ordinary carbonate BvS long 
as it is ahsorlicfl. Any^ silicate prusent is also converted into 
bicarbonate with elimination of suica, which must be filtered off. 
TIic filtrate is evaporated at a temperature not excewling f>o® or 
at most 70® C.; after sufficient concentration it tlrposits on cooling 
anhydrous cry.stals of the salt, while the potassium chloride, which 
may be present as an impurity, remains mostly in the mother- 
litiuor; Im; rc.st is easily removed by r(‘peatod recrystallization. 
If an ab.Hohitely pure prc*pRrp,tion is wanted it is host to follow 
Wohler and start with the " black flux " produced by the ignition 
of pure bitartrate. Tlic flux is moistened with water and exposed to 
a current of carbonic acid, which, on account of the condensing 
action of the charcoal, is absorbed with great avidity. The 
bicarbonate forms large monoclinic prisnLs, permanent in the air. 
When the dry salt is heated to T90® it decomposes into normal 
carbonate, carbon dioxide and water. 

Potassium sulphide, K,S, was obtained by Berzelius in pale red 
crystals by passing hydrogen over potassium sulphate, and by 
Berthicr as a flesh-coloured mass by heating the sulphate with 
carbon. It appears, however, that these products contain higher 
sulphides. On .saturating a solution of caustic potash with sulphur¬ 
etted hydrogen and adding a second equivalent of alkali, a solution 
is obtained wliich on evaporation in a vacuum deposits cry.stals 
of K..S\5H*0. The .solution is strongly caustic. It turns yellow 
on ex)>oaurc to air, absorbing oxygen and carbon dioxide and 
forming thiosulpbato and potas.siiim carbonate and liberating 
sulphuretted hydrogen, which deconii)oses into water and sulphur, 
the latter combining with the monosulphidc to form higher salts. 
The solution also decompo.sGS on boiliiy;. The hydrosulphide, 
KHS, was obtained by Gay-Luswac on heating the metal in sulphur¬ 
etted hydrogcu, and by Berzelius on acting with sulphuretted hydro¬ 
gen ou potassium carbonate at a dull red heat. It forms a ycllowish- 
wbitc deliquescent mass, which melts on heating, and at a 
sufficiently high temperature it yields a dark red liquid. It is 
readily .soluble in water, and on evaporation in a vacuum over 
caustic lime it deposits colourless, ihombohedral crystals of 
zKIIS'HgO. The solution is more easily pruparetl by saturating 
potasli solution with sulphuretted hydrogen. The solution has 
a bitter taste, and on exposure to the aii* turns yellow, but on long 
exposure it recovers its original coIourle.ss appearance ow'ing to the 
formation of thiosulphate. Liver of sulphur or hepar sulphuns, 
a medicine known to the alchemists, is a mixture of various ^oly- 
sulphides with the sulphate and thiosulphate, in variable proportion.s, 
obtained by gently heating tlie carbonate witli sulphur in covered 
vessels. It forma a liver-coloured mass. In the pharmacopoeia 
it is designated potassa sulphurata. 

Potassium sulphite, is prepared by saturating a potash 

.solution with sulphur dioxide, adding a sccon»J equivalent of potash, 
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little Itnown but very distinct tuberous species from centra! 
Mexico.' 

A review of the localities in which the presence of S. luberosum 
anti its tuber-bearing allies has been ascertained shows that, 
broadiv, these varieties may he divided into mountainous anti 
littoral. In either rase they would not be subjected, at least 
in their growing season, to the same extremes of heat, cold and 
drought as plant., growing on inland plains. Again, those lorms 
growing at a high elevation would probalily start into growth 
later in the scisnn than tho.se near the coast. 'I'lie signilicance 
of these facts from a cultural point of view is twofold ; for, 
while a late variety is desirable for culture in Great Britain, 
as ensuring more or less immunity from spring frost, it is, on 
the o'her hand, undesirable, because late varieties are more 
liable to be attacked by the potato disca.se (I’hytophthora 
iitfesfnns) which as a rule appears about the lime when the 
earliest varieties are ready for lilting, but before the lute varieties 
arc matured. ! 

In niltivatioii the potato varies very grcatlv not only as to 
the .season of its growth but al.so as to produetiveiicss, the ■ 
vigour and luxuriance, of its foliage, the presence or relative 
absence of hairs, the form of the leaves, the size and colour of | 
the flowers, &c. The tubers vaiy greatly in size, form and 
colour; gardeners divide them into rounded forms and long ■ 
forms or “ kidney.s," and there are of course varieties inter- j 
mediate in form. The rolour of the rind, yellowi.sh, brown i 
or purple, furni.shes distinrtions, as does the yellow or white \ 
colour of the flesh. The colour of the eyes and their prominenee i 
or dcpres.sion are relaliiaiy very constant ehararteri.sties. ' 
'I’hese variations have arisen ehieily through rro.ss-brccding, 
though not entirely .so, there being a few eases upon record of 
the production of “ sports ’’ from tubers that have become the 
partiils of new varieties, but authentic cases of the sporting 
of tubers are few and far between. If, on the other hand, the . 
true seeds of any of our cultivated varieties are sown, the 
seedlings show very wide variations from one another and from 
the parents. In this connexion it is very interesting to ob.serve , 
that Messrs Sutton of Reading find that the seedlings of many 
of the varieties of pigato that oreur spontaneously in different 
parts of America come quite true to type from seed, I 

'riic iK'tuto thrives best in a rather light friable loam; ami in lliin 
Bandy .soils the produce, if not heuvy, i.s generally oi very rthkI qmdity. 
Soils which are naturally wet and heavy, as well as those which j 
are hoavilv mnnurt.vl. are not suitable. IndceJ it is be.st, except . 
when there is ample sp icv, to grow only tlie earluT kinds in gardens. ! 
If tlie soil is of lair quality the less manure u.'^cvl upon it the Imtter, * 
unless It be s<jot or lime. G’/psum, bone-dust, supi'rphosphatc of 
lime and nitrate f>f soda nay also Ix^ uscil, and wood 1181x1*8 arc ; 
advantaji'ecm.s if tin* Sf>il eonKitiis much vogetabU* matter; but the 
bevd r^'sults arc usually when farnivard manure is supple¬ 
mented by artifii lat'., not bv usiii'^ artitiLials alone. i 

Pot.atoes are commonly p.''o,)j.gated by lu.^nting wdxole tubers ' 
or by dividinf' the tuU-rs, le.t\ m|» to each segment or “ set ” one or 1 
two eyes or butls. The “ sets " a’X- then planted in rows at a di:-.tanc<* ^ 
varying from 15 in. to 3 ft,, the distance being rcjpilated by tin; 
height of the stems, and that ix'tween the sets x’ai-ymg from 6 to 
12 in,, 8 in. being a good average space for garden crops, with a ft. ■ 
IxJtwe.en the rows. The sets may he put in b in. deep, the planting 
of whole tubers instead of the cut acts usually gives a better retum. i 


The full-sized tubers arP, however, preferable to smaller ones, as their 
larger buds tend to produce stronger shoots, and where cut sets arc 
usctl the best rcturn.s are obtained from sets taken from points 
of the tubers—not from their base. Thomas Dickson of Edinburgh 
long ago observed that the most healthy and productive crop was 
to be obtained by planting unnpc tubers, ana proponed this as a 
preventive of the disease called the " curl," wiiieh .somotime.s attacks 
the young stems, cau.sing them and also the leaves to bt^comc 
cnimpled, and few or no tubers to be produced; in thi.s connoxioii 
it is interesting to not** that Scottish and Irish seeil potatoes give a 
larger yield th.in English, jirubably on account ol their being les.*? 
m.ilured. It has also been noted that llu* sprouting of the eye.s 
ol the potato may be accelerated if. while still unripe, it is taken up 
and exposed for some weeks to tne influence of a scorching sun. 
The host .sets are those obhiined from plants grown in elevated 
ami open .situations, and it is also beneficial to u.se sets grown on a 
diftcrent soil. 

The c'ariiest crops should, if possible, be jilanted in a light soil 
and in a warm situation, towards the end of February, or as early as 
possible in March. In some ca.ses the tubers for early crops are 
sproutid on a hotbc l, the plants being put out as soon as the leaves 
can bear c.xposiire. 

The mam crop should bi; planted by the middle of March, spiouted 
sets being in^*d; late planting is vcTy unde.sirablc. Tho.se in¬ 
tended for storing should be dug up as soon as they are fairly ripe, 
unless they arc attacked by the di.'^ease, in which case tlicy mu.sl 
be taken up as soon as the murrain is observed; or if they aix* then 
Bufiiciently developed to be worth jireserving, but not fully ripe, 
the haulms or shuws should be pulled out, to prevent the fungus 
passing <lown them into the tubers; this may be done without dis¬ 
turbing the tubers, which can be Jug atterwaVils. 

I'orctng .—The earliest crop nuiy be planted in December, and 
successional ones in January and February; the vanetie.‘j specially 
suitoil for forcing being cliosen. The mode of cultivation adopted 
by the London market gardeners is thus in substance explained by 
Cuthill A long trench, 5 ft. wide and 2 It. deej), is filled with hot 
dung, on which soil to the dejTth ol 6 m. i.s pul. 'Fhe sets emj)l<iye<l 
are middlc-.sizcsl whole jiotaUji-s, winch are placed close togcthoi 
over the iictl, covere.l witii 2 in. of mould, and then hoopf<l and 
prolecbxtl with mats and straw, imdor which conditions lliey will 
sprout m abont a month. A bed of the ri.quisilc length {sometimes 
100 yds.) 1.S then prepared of about 2 It. thicknes.s of hot dung, sod 
is pul oil to the dcptii of 8 m., and Urn frames set over all. The 
potatoes are then carefully taken up from the striking bed. all th«i 
shoots being removed except the mam one, and they are planted 
4 ill. decji, radishes being sown thinly over them and covo»*ed lightly 
with mould. When the haulm of the potato lias grown to about 
0 in. in height Ihejioiiits an- mj>ped off, in order to give the radishes 
fair play; and, although this may stop growth for a few day.s, still 
the potato crop is alwav.s excellent. After planting nothing more is 
recjuirecl but to kcq> up the temperature to about 70'’, admitting 
air when practicable, and giving water as required. The crop is 
not dug up until it has come to malunly. 

i’olatoes are al.so grown largely in hooped beds on a warm 
border in the open ground. The sets after having been sprouted, 
as above, are planted out in ]anuary in trenches 2 11. deep filled 
with hot dung, the sits being planted 3 in. deep, and over all radishes 
arc .wwn. The ridges are then hooped over, alknvmg about 2 11 . 
of space in the middle, between the mould anil the hoop, and aro 
covered with mats and straw, but as soon as the radishes come up 
they arc uncovered daily, and covered again every night as a iwu- 
te.ction against possible frosts. This is continued till the potatoes 
are ready for digging in May. 

Potutoe.s are .soni<*times grown in poU in heat, sprouted sets being 
planlcil in ii in. pots about lw(5-lbirds full of .soil, and placei] 
near fhe glass in any of the forctng-honse.s, where a temperature of 
from 65® to 70'^ H to be maintained. The plants are duly watered 
and earthed up as they advance in growth. 


‘ Although these six are the only species admitted iw such by 
Baker, it is wi-Il to note some ol the varieties. The .v. 
of Lindloy, difioring from the common 5 . (ubrrfisum in noi profbicing 
tubers, was found in Chile, and is probably not spectficaUy dislmct, 
.'dthough exceptional, for it i.s by no m<.ans vtny uuu'=:ua! to find 
oven cuUivaled plants produce no tubers. S. vcvnamkzianum is, 
according to Dal'or, a form of .S', luhcfosum, but if so its habital in 
the mountain woods of Jinn Fcniander. is climatically diftr'cnt 
from that in the dry mountains of rciiLral Chile, where the true 
S. iuhcvosvni grows. .S', olites was found more recently by Andre 
un the summit of Quindiu in Colombia, at a height of ft. 

1 ' ])roduce» tubers of the size of a nut. S. Andttianum, found by 
.'\mlr(' at Cauca ft.), w.is considered by the traveller to be the 

true h. iubzrosumt but this view is not .shared by Duk‘T, who named 
it atU^r the discoverer, lb; tubers, if it produces any, have not 
been seen. immitc is probably only a slight variety of 5 . tubevo- 
.T«m, as arc also the Veneziicliti .S', culombianum, 5 . verrucosum, S. 
(tsmisfutn and utile. S. Fendlrvi, a iiatixT of the mountains c’f 
New Mexico and Arizona, was considered by A.sa Gray to be hkewse 
a fcrni of 5 . tuberosum. 


\ Potato Diseases 

1 There are few ugrirnltunil subjects of greater importance 
than the culture of the potato and the losses entailed by potato 
I disease. It i.s not uniisual in bud season.? for a .single grower 
to lose £7,0 per acre in fine .season. Jn extreme i‘a.se.s every 
! tuber is lost, as the produce will not even pay the (o.st of 
' lifting. 

1 The best-know’n disease of potatoes is caused by the growth 
I of a fungus named Phytophthnra iulrs'ffins, within the lissue.s 
of the host plant, and this fungus has the peculiar property'bf 
pierdng and breaking up the cellular tissues and setting up 
putrescence in the course of its growth. The parasite, which 
has a somewhat restricted range of host plants, chiefly invades 
the potato, Solanum tuberosum ; the bittersweet, S. Dulcamara, 
and other spcrics of Solanum. It is also very destructive to 
the tomato, Lycopersicum esculenfum, an<l to all or nearly all 
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the other species of Lycopersicum, At times it attacks petunias 
and even scrophulariaccous plants, as Anthocersis and Schiz- 
anthus. 

As a rule, although there arc a few exceptions, the disease occurs 
wherever the potato is grown. It is known iu South America in tile 
home of the potato plant. In Kngland the disease i.s generally , 
first seen during the last ton days ol July; its extension is greatly | 
favoured by warm and showery weather. To the unaided eye the ; 
di.sease is seen as purplish brown or blackish l)IotcIic.s of various 
sizes, at first on the tips and edges of the leaves, and ultimately I 
upon the leaf-stalks and the larger stems. On gathering the 
foliage for examination, especially in humid weather, these | 
dark blotche.s are seen to be putrid, and when the disease takes 
a bad form the dying leaves give out a highly offensive odour. The 1 
fungus, which is chiefly within the leaves and stems, seldom emergci i 
through tile firm upper surface of the leaf; it commonly appears | 
as a while bloom or mildew on the circumference of the disease- | 
patches on the under surface. 11 grows within the tissues from ; 
central spots towards an ever-extending circumference, imrryitig : 
putrescence in its course. As the patches extend in size by the | 
growth of the fungus they at length become confluent, and .so the i 
leaves are destroyed and an end is jiut to one of the chief vital 
functions of the ho.st plant. On the destruction of the leaves the j 
fungus cither descend.s the stem by the interior or the spores are i 
wadied by the rain to the tubers in the ground. In cither case the 
tubers are re.ached by the fungus or its spores, and so become diseased. ' 
The fungus is very small in .size, and under the microscope appe.ars ‘ 
.slighlly whitish or colourless. The highest powers are required to .see 
all parts of the parasite. 

Tlie accompanying illustration shows the habit and structure of 
the fungus. The letters A B show a vertical .section through a frag- ■ 
menf of a pot.ato leaf, enlarged joo diameters; A is the upper .surface, 
line and B the Iowct the lower surface of the loaf Is shown at the top, ' 
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the better to cxhiliit flic nature cl the tungus growths. Between 
A and B the loose cellular tissue of which the leaf is partly built 
up is seen in section, and at C tlie vertical palisade cells which give 
firmness to the upper surface of the leaf. Among.st the lo<i.sc tissue 
of the leaf numerous transparent tlireads are shown; these are the 
mycelial ihrcadi! or sji.awn of the fungus; wlierever they touch 
the leaf-cells they pierce or bre.ak down the tissue, and .so set up 
decompe.sition, as indicated by the darker shading. The lower 
surface of the, potato leaf is funtished with numerous organs of 
transpiration or stomata, which arc narrow orifices opening into 
the leaf and from which moisture is traiisiiirccl in the form of 
vapour. Out of these small openings the fungus threads emerge, 
as shown at D, D, D. When the thieads reach the air they branch 
iu a tree like manner, and each branch {s]iorangiophore) carries one 
or more ovate sporangia, a.s shown at li, F, E which fall off and are 
carried by the wind, fine is shown more highly magnified {400 
diameiers) at F; the contained protoplasm breaks up into a definite 
number of parks as at G, forming about eight minute mobile 
bodies called " zoospores," each zoospore btuiig lurni.shcd with two 


extremely attentnated vibrating hairs termed " cilia," as .shown at H. 
These zoospores escape and swim about in any film of moisture, and 
on going to rest take a spherical form, germinate and produce 
tlireads of mycelium as at K. The sporangia may also germinate 
directly without undergoing division. The mycelium from the 
germinating sporangia or zoo.spores soon finds its way into the 
tissues of the potato leaf hy the organs of transpiration, and the 
proctess of growUi already described is repeated over and 
over again till the entire potato leaf, or indued the whole plant, is 
reduced to putridity. 

The germinating stiores are not only able to pierce the leaves and 
.stems of the jxitato plant, and so gain an entry to its interior through 
the epidermis, but tlii'y are also aide to pierce the skin of the tuiicr, 
especially in young examples. It is therefore obvious that, il the 
tubers are exposed to the air where they arc liable to become slightly 
cracked by the sun, wind, hail and rain, and injured by small animala 
and insects, the spores from the leaves will drop on to the tubers, 
quickly germinate upon the slightly injured places, and cause the 
potatoes to become, (liseased. Earfiling up therefore prevents these 
injuries, but where practised to an immoderate extent it materially 
reduces the produce of tubers. The labour entailed in repeated 
earthing up is also considered a serious objection to its general 
adoption. 

The means of mitigating the damage done by thi.s disease 
are (i) the selection of varieties found to resist its attacks; (2) 
the collcrtion imd destruction of diseased tubers so that none are 
left in the soil to become a menace to future crops; (3) care that 
no tubers showing traces of the disease are planted; (4) spraying 
with Bordeaux mi.xture at intervals from midsummer onwards. 
The last measure prevents the germination ol the spores of 
the fungus on the leaves, and is a most useful mode of checking 
the spread of the disease; to be surcc.ssful in its use, hor.'cver, 
entail.s care in the preparation of the spray and thorough¬ 
ness in its application. In spite of tlie many efforts in the direc¬ 
tion of obtaining a resistant variety no great measure of success 
has been attained. The earlier varieties of potato appear to 
escape llie di.sea,se almost entirely, as they arc usually ready to 
he lifted before it beeomes Iroublesome; while certain of the later 
varieties are much less prone to it than the majority, 'riicy 
do not appear, however, to maintain the same degree of immunity 
;vcr a long period of years, but to become more and more open 
to the att.ick as the variety heenmes older; nor do they alwa)-s 
exhibit the same dejp-ce of immunity in different localities. 
Something may be done to mitigate the loss ari.sing from the 
disea.se by selecting comparatively immune varieties from time 
to time. 

Many ingenious atiempts have been made to obtain a variety 
perfectly immune. Maule, thinking a hardier blond might be infu.sed 
into theiiolato by emssing if with .some oi the native species, raised 
hybrids uetween ii and the two common specii-s of Sulamtm native 
111 this country. 5 . Dulcamara and .S. uigrtim, but llie hybrids 
proved as susceptible as the potato itself. Maule .ilso tried the efiect 
ol grafting the potato on tliese two species and, though he succeeded, 
tliiw is no record to show whether the product was any liardier 
th in the jiarcilts. Dean (Card. Chron., Sept. 187(1, p. 30,)) succeeded 
in grafting the potato on the tnnuito, and Missrs Sutton have earrie.l 
out similar experiments 011 ail extensive scale {Journ. liov. Dart. .Snr. 
i.S<yi, xxiit. Ih'oc., p. 20), but in no case have the variations produced 
jiroved disease-proof. Vanou.s experimenters, especially Fenii, 
ha-e a.s.sortcd that by engralting an eve of one variety into the tulier 
of anotlier, not onlj’ will .idhesion take place but the new tubers will 
pre.senl great variety of tharar.ler; tliis seems to be the case, but it 
can hardly be cotlsidered as eslabii.slied that the variation.s in qiic.s- 
tion wore the rc.sult of any commingling oi the essences of the two 
varietie.s. The wound may .simply hai’c .set up that variation in the 
buds the oecasioiial existence of which has lieeii already noted. 

It is possible that the hybridizing of the potato with one or oilier 
of the wild types of tuberous Solanums may give ri.se to a variety 
which shall be immune, though unfortunatelv most arc themselve.s 
liable I0 the attacks of the fungus, and one ol the few crosses so made 
between the common potato and Solatium Maglia has exhibited the 
same undesirable trait. The form cultivated in England for some 
time under the name Solauum etuberosum (which, however, forms 
tubers and is probably not that known under this name by l.indley) 
seems so far I0 have escaped. In view of the fact thaf Biflen has 
jiroved that immunity from the attacks of a certain fungus in wheat 
is .a transmis-sihle recessive character reappearing in some of the 
individuals of the second generation, it would appear that there is 
great hope of securing an immune variety with the aid of tliis form. 
It is possible, too, that confinued cultivation in the rich soil of 
gardens may induce that tendency to vary wheu seedlings arc 
raised that is no marked a feature of the potato of commerce, in one 
or more of the otlier species of tuberous Solanums. 
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Another fungus attacking the leaves is Macrosporium Solani 
(fig. 3), but tliis attack usually comes earlier in the sea-son 
than the foregoing. It is characterized by the curling of the 
leaves, which later show black 
spots due to the production of 
numerous dark spores in patches 
on the diseased leaves. The 
damage is often considerable, as 
the crop is greatly lessened bv 
the interference with the func¬ 
tions of the leaf. The parasite 
may be held in check by spraying 
with Bordeaux mixture early in 
the sea.son. The fungus j>as.ses 
the winter on pieces of leaf,' &c., 
left on the ground. All such 
rcfu.se should be cleared up and 
burned. A third fungus, Cerco- 
spora concors, also forms spots 
on the leaves and may be kept 
in check by the same means. 

Wilting of the foliage followed 
by the discoloration of the .stem 
is characteri.stic 
of the potato 
known as “ Blackleg.” This 
disease is due to the presence of 
large numbers of Bacillus solmiacearum in the tubes through 
which water is conveyed to the leaves from the roots. Their 
presence cau.se.s the ap])earance of blackish streaks in the .stem 
and a dark ring some little distance below the .surface in the 
tissues of the tuber. Tubers showing ant' trace of such a ring 



Fio. 3,—Portion of I.eaf of and branches 
Potato-i’Iunt .showing pnlclies of a disease 
of a black mould, Macyosjtonnm 
Solani, on the. .surface. 



(From the Jtmmnl <*/ the Beard af Af^rieuUHrf and h'tsherits, by permission of the 
contrtJlrr of H.M, btntioncry Ofliicc.) 

Fn;. ^,—ChvyiophlycHs endobiofica {Oedomyces leproides) in the 
Potato. 

I and 2, Tubers deformed by the fungus. 

3, Section through diseased tissue showing dark massc.s of spores. 
4 and 5, Tissue-cell, more highly magnified, showing enclosed spores. 


should not be used for seed, and rotation of crops should be 
observed as a means of preventing the infection of the crop 
with the germ. Biting and sucking insects have been found to 
carry the bacilli from one plant to another. 

The tubers frequently show scurfy or scub-Iiko spots upon their 
surface, thus greatly depreciating their value for market purposes. 
The fungus, bufosporium scabies, which is the cause of the scab, 
does not penetrate into the flesh of the tuber, nor detract from its 
edible properties. Exce.ss o( lime in the soil is said to favour 
the development of the fungus. Similar spots are produced on 
potatoes in America by the fungus Oospora scabies, and in both cases, 
if aflected “ seed " potatoes are steeped in a solution of i pint 
formalin in 15 gulloms of water for two hours before planting, the 
attack on the resulting crop is malerially lessened. The fungus, 
Oedomyces leproides, produces largo, blackish, irregular warts which 
sometimes involve the whole surface of the tuber. This disease is 
of recent introduction into Great Britain, but bids fair to be¬ 
come very troublesome. The spores of the fungus pass the 
winter in the soil and the delicate mycelium attacks the young 
shoots in the summer. These become brown, finally blackish 
and greatly contorted until a large .scab is formed on the developing 
tuber, whence the name by which the disease is known—*' black 
scab." l)isca.sed potatoc's left in the soil and even slightly diseased 
" sets " are a source of infection of succeeding crops. Rotation must 
be observed and no diseased sets planted. 

The rotting of tubers after lifting may be due to various causes, 
but the infection of the tubers by the Phytophthora already men 
tivned is a Iretjuent source of thi.s trouble, while " Winter Hot ” is 
due to the iungujj Nectria !iolani. This fungus finds cuiulitions 
suitable for growth when the potatoes are stored in a damp con¬ 
dition; rotting from thi.s cause rarely occurs when they are dried 
; before being placed in heaps. The first .signs of this timgiis is tin* 
' api>carauce of small white tutls of mycelium bursting through 
the skill of the tuber, the spores of the fungus being carried at the 
; tii>.s of the threads iorming these tufts. This form 0} fruit is .sue- 
; ceeded by others which have received different nanu’s, and lastly 
; by the mature' Nectria which forms minute red flask-sliaped pen- 
1 tiiecia on parts of the rotted potatoes tluit have dried up. The 
intermediate forms arc known as Monusporium, Fusarium and 
Cvphalosporium. The pieces ot dried-up potato with the spores 
[ of Nectria u|>on them an* a source of infection in the succeeding year, 
and care should be taken that diseased tiibers are not jilanled. 
Flowers of sulphur plentifully sprinkled over the jiotatoes before 
storing lias been found to check the spread of the rot m the heap. 

POTATO RACE, a running conte.st, where the winner i.s the 
first who rollert-s in a ha.skct or other receptacle a number of 
potatoes, usually eight, placed, a.s a rule two yards apart, along 
a straight line, and then crosses a finish line five or ten yards 
farther on. 

POTATO WAR {Kart(t0elkrieg), the name gi\'en by the Prus- 
.sians to the War of the Ilavarian Succession in 177S-7P. The 
Prussians and a Saxon contingent, commanded by Frederick 
the Great and his brother Prince Henry, were opposed to two 
Austrian armies under Loudon and T.ucy. The operations 
consisted almost entirely of manamvres which had for their 
object the obtaining or tlie denial to the enemy of food supplies. 
The war thus aequired the name of Karloffelltrifg. Its duration 
wiis from the 3rd of July 1778 to the assembly of the congress of 
Teschen on the loth of March 1779, and its total cost ;f4,350,000 
and 20,000 men to all parties. The war may be studied from 
the military point of view a.s an extreme example of what 
Clau.scwitz rails ‘‘ war with a restricted aim.” 

POTAWATOMI (properl)' Patewalmik, fire-makers, in 
allusion to their .secession from the Ojibway, and their establish¬ 
ment of a .separate council-fire), a tribe of North American 
Indians of Algonquian stock. When first known (about 1670), 
they lived around Green lto\', Wi.sconsin. They subsequently 
moved .south and eventually settled in lower Michigan. They 
were allied with the French in their wars against the Iroquois 
and took part in the conspiracy of Pontiac {q.v.). In the War of 
Independence they fought for F/ngland, as also in that of 1812. 
In 1846 rao.st of them were removed to a reservation in Kan.sas. 
Of these the majority have abandoned their tribal relations 
and become citizens. Others are in Wisconsin and the 
bulk in Oklahoma. They now number some 2500. 

POTCHEFSTROOM, a town of the Transvaal, 88 m. .S.W. of 
Johannesburg and 222 m. N.E. of Kimberley by rail. Pop. 
(1904), 9.348, of whom 6014 were whites. The town stands 
4100 ft. above the sea on the banks of the Mooi River, 15 m. 
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the other species of Lycopersicum, At times it attacks petunias 
and even scrophulariaccous plants, as Anthocersis and Schiz- 
anthus. 

As a rule, although there arc a few exceptions, the disease occurs 
wherever the potato is grown. It is known iu South America in tile 
home of the potato plant. In Kngland the disease i.s generally , 
first seen during the last ton days ol July; its extension is greatly | 
favoured by warm and showery weather. To the unaided eye the ; 
di.sease is seen as purplish brown or blackish l)IotcIic.s of various 
sizes, at first on the tips and edges of the leaves, and ultimately I 
upon the leaf-stalks and the larger stems. On gathering the 
foliage for examination, especially in humid weather, these | 
dark blotche.s are seen to be putrid, and when the disease takes 
a bad form the dying leaves give out a highly offensive odour. The 1 
fungus, which is chiefly within the leaves and stems, seldom emergci i 
through tile firm upper surface of the leaf; it commonly appears | 
as a while bloom or mildew on the circumference of the disease- | 
patches on the under surface. 11 grows within the tissues from ; 
central spots towards an ever-extending circumference, imrryitig : 
putrescence in its course. As the patches extend in size by the | 
growth of the fungus they at length become confluent, and .so the i 
leaves are destroyed and an end is jiut to one of the chief vital 
functions of the ho.st plant. On the destruction of the leaves the j 
fungus cither descend.s the stem by the interior or the spores are i 
wadied by the rain to the tubers in the ground. In cither case the 
tubers are re.ached by the fungus or its spores, and so become diseased. ' 
The fungus is very small in .size, and under the microscope appe.ars ‘ 
.slighlly whitish or colourless. The highest powers are required to .see 
all parts of the parasite. 

Tlie accompanying illustration shows the habit and structure of 
the fungus. The letters A B show a vertical .section through a frag- ■ 
menf of a pot.ato leaf, enlarged joo diameters; A is the upper .surface, 
line and B the Iowct the lower surface of the loaf Is shown at the top, ' 
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the better to cxhiliit flic nature cl the tungus growths. Between 
A and B the loose cellular tissue of which the leaf is partly built 
up is seen in section, and at C tlie vertical palisade cells which give 
firmness to the upper surface of the leaf. Among.st the lo<i.sc tissue 
of the leaf numerous transparent tlireads are shown; these are the 
mycelial ihrcadi! or sji.awn of the fungus; wlierever they touch 
the leaf-cells they pierce or bre.ak down the tissue, and .so set up 
decompe.sition, as indicated by the darker shading. The lower 
surface of the, potato leaf is funtished with numerous organs of 
transpiration or stomata, which arc narrow orifices opening into 
the leaf and from which moisture is traiisiiirccl in the form of 
vapour. Out of these small openings the fungus threads emerge, 
as shown at D, D, D. When the thieads reach the air they branch 
iu a tree like manner, and each branch {s]iorangiophore) carries one 
or more ovate sporangia, a.s shown at li, F, E which fall off and are 
carried by the wind, fine is shown more highly magnified {400 
diameiers) at F; the contained protoplasm breaks up into a definite 
number of parks as at G, forming about eight minute mobile 
bodies called " zoospores," each zoospore btuiig lurni.shcd with two 


extremely attentnated vibrating hairs termed " cilia," as .shown at H. 
These zoospores escape and swim about in any film of moisture, and 
on going to rest take a spherical form, germinate and produce 
tlireads of mycelium as at K. The sporangia may also germinate 
directly without undergoing division. The mycelium from the 
germinating sporangia or zoo.spores soon finds its way into the 
tissues of the potato leaf hy the organs of transpiration, and the 
proctess of growUi already described is repeated over and 
over again till the entire potato leaf, or indued the whole plant, is 
reduced to putridity. 

The germinating stiores are not only able to pierce the leaves and 
.stems of the jxitato plant, and so gain an entry to its interior through 
the epidermis, but tlii'y are also aide to pierce the skin of the tuiicr, 
especially in young examples. It is therefore obvious that, il the 
tubers are exposed to the air where they arc liable to become slightly 
cracked by the sun, wind, hail and rain, and injured by small animala 
and insects, the spores from the leaves will drop on to the tubers, 
quickly germinate upon the slightly injured places, and cause the 
potatoes to become, (liseased. Earfiling up therefore prevents these 
injuries, but where practised to an immoderate extent it materially 
reduces the produce of tubers. The labour entailed in repeated 
earthing up is also considered a serious objection to its general 
adoption. 

The means of mitigating the damage done by thi.s disease 
are (i) the selection of varieties found to resist its attacks; (2) 
the collcrtion imd destruction of diseased tubers so that none are 
left in the soil to become a menace to future crops; (3) care that 
no tubers showing traces of the disease are planted; (4) spraying 
with Bordeaux mi.xture at intervals from midsummer onwards. 
The last measure prevents the germination ol the spores of 
the fungus on the leaves, and is a most useful mode of checking 
the spread of the disease; to be surcc.ssful in its use, hor.'cver, 
entail.s care in the preparation of the spray and thorough¬ 
ness in its application. In spite of tlie many efforts in the direc¬ 
tion of obtaining a resistant variety no great measure of success 
has been attained. The earlier varieties of potato appear to 
escape llie di.sea,se almost entirely, as they arc usually ready to 
he lifted before it beeomes Iroublesome; while certain of the later 
varieties are much less prone to it than the majority, 'riicy 
do not appear, however, to maintain the same degree of immunity 
;vcr a long period of years, but to become more and more open 
to the att.ick as the variety heenmes older; nor do they alwa)-s 
exhibit the same dejp-ce of immunity in different localities. 
Something may be done to mitigate the loss ari.sing from the 
disea.se by selecting comparatively immune varieties from time 
to time. 

Many ingenious atiempts have been made to obtain a variety 
perfectly immune. Maule, thinking a hardier blond might be infu.sed 
into theiiolato by emssing if with .some oi the native species, raised 
hybrids uetween ii and the two common specii-s of Sulamtm native 
111 this country. 5 . Dulcamara and .S. uigrtim, but llie hybrids 
proved as susceptible as the potato itself. Maule .ilso tried the efiect 
ol grafting the potato on tliese two species and, though he succeeded, 
tliiw is no record to show whether the product was any liardier 
th in the jiarcilts. Dean (Card. Chron., Sept. 187(1, p. 30,)) succeeded 
in grafting the potato on the tnnuito, and Missrs Sutton have earrie.l 
out similar experiments 011 ail extensive scale {Journ. liov. Dart. .Snr. 
i.S<yi, xxiit. Ih'oc., p. 20), but in no case have the variations produced 
jiroved disease-proof. Vanou.s experimenters, especially Fenii, 
ha-e a.s.sortcd that by engralting an eve of one variety into the tulier 
of anotlier, not onlj’ will .idhesion take place but the new tubers will 
pre.senl great variety of tharar.ler; tliis seems to be the case, but it 
can hardly be cotlsidered as eslabii.slied that the variation.s in qiic.s- 
tion wore the rc.sult of any commingling oi the essences of the two 
varietie.s. The wound may .simply hai’c .set up that variation in the 
buds the oecasioiial existence of which has lieeii already noted. 

It is possible that the hybridizing of the potato with one or oilier 
of the wild types of tuberous Solanums may give ri.se to a variety 
which shall be immune, though unfortunatelv most arc themselve.s 
liable I0 the attacks of the fungus, and one ol the few crosses so made 
between the common potato and Solatium Maglia has exhibited the 
same undesirable trait. The form cultivated in England for some 
time under the name Solauum etuberosum (which, however, forms 
tubers and is probably not that known under this name by l.indley) 
seems so far I0 have escaped. In view of the fact thaf Biflen has 
jiroved that immunity from the attacks of a certain fungus in wheat 
is .a transmis-sihle recessive character reappearing in some of the 
individuals of the second generation, it would appear that there is 
great hope of securing an immune variety with the aid of tliis form. 
It is possible, too, that confinued cultivation in the rich soil of 
gardens may induce that tendency to vary wheu seedlings arc 
raised that is no marked a feature of the potato of commerce, in one 
or more of the otlier species of tuberous Solanums. 
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POTENTIOMETER 


into its modern direct reading form by }. A. Fleming in 1885 
(see Industries, 1886, i. 15a). In principle the modern potentio¬ 
meter consists of on arrangement means of wliich any 
potential difference not exceeding a certain assigned value 
can be compared with that of a standard cell having a known 
electromotive force. In simplest form it consists of a long, 
straight, fine, uniform wire stretched over a divided scale. The 
ends of this wire are coimected to one or more secondar)' 
cells of constant electromotive force, a variaUe resistance being 
interposed so as to regulate the current flowing through the 
fine wire. To one end of lliis fine wire is attached one terminal 
of a sensitive gtdvanometcf. Sliding contacts can be moved 
along the fine wire into any position. Supposing that the 
scale under this wire is divided into aooo parts and that we 
are in possession of a standard Gark cell, the electromotive 
force being known at various temperatures, and equal, say, to 
1-434 volts at 15° C. Tlie first process i.s to set the potentio¬ 
meter. The slider is placed so as to touch the fine wire at 
division No. 1434 on the fine wire, and the Clark cell is connected 


Kaleyard by means of which any electiomotive force or difEeronce of 
potential cau be compared with the electromotive force of a standard 
cell. Very convenient and practical form-s of potentiometer have 
b«n devised by Crompton (fig. 2), Nalder, Elnot Bros., Fleming 



Fin. 2.—Diagram of the Internal Connexions of a Crompton 
Potentiometer. 


a b, The scale wire. 

c, The sot of equal potentiometer coils in serio.s with it. 

d, The double pole switch connecting the (> pairs of terminals 

AII c p E F in succession to tho slide contacts, 
c. The resistance coils. 

/, Tho rheostat. 


in between the sliding contact and one terminal ol the galvano¬ 
meter, so that its negative pole is coimected through the galvano¬ 
meter with that end of the fine wire to which the negative pole 
of the working battery is attached. Tho resistance in circuit 
with the fine wire is then altered until the galvanometer shows no 
deflexion. We then know tiial the fall of potential down the 
2000 divisions of the fine wire must be e.xaeliy 2 volts. If 
then we substitute for the standard eell any other source of 
electromotive force, we can move the slider into another position 
in which the galviinometer will sliuw no deflection. The .scale 
reading tlien indicates directly the electromotis-e force of this 
second source of potential. Thus, for instance, if an experiiiienl 
were made with a Lechinchc cell, and if Uie balancing-point 
were found to be at 1500 dii-ision.s on the scale, the electromotive 
loree would be determined as 1-500 volts. Instead of adjusting 
in ibis manner the elei lromotive force of any form of cell, 
if we pass any constant current through a known resistivnce 
and bring wires from the exlremities of that resi.slance into 
conne.xion with the slider and the gal-.-anomctcr terminal, we 
can in tlie same way determine the fall of potenti.d clown the 
above resistance in terms of the eleilromotive force of the 
standard cell and thus measure the current flowing tlu-ough 
the standard resistance. 


g, Tho galvanometer key. 

A, B, C, 1 ), H, 1 ' , Torininals to which standard cell or voltages to be 
tested arc attached. 

and others. An essential nccoiup-auimeut therefore of tlie putentio- 
i metei'is a series of standard low resistances, .say of u-1, o-oi, o*ooi 
. ohm, and also a series of higher resistances divided into known 
' fractions. In practical work, the low resistances take the torm of 
I certain strips of metal which have on them two pairs of terminals, 
one tcrmeil “ current terminal;.,'' and the other “ potential ter¬ 
minal'.." These re-sistance strips, .is they are called, are carefully 
ailjastcd so that the resistance between the potential terminals 
has a known low value, fii order to measure the value of a con¬ 
tinuous electric current, and thereiore to calibrate any amperemeter 
I we proceed a.s follows : The amperemeter is placed in series with 
I a suitable low lesistance strip, say of o-oi ohm. Fi'om the potential 
■ terminals ol tlie strip, wires are brought to the potentiometer so a.s 
' to determini- their ])ofential ditlerence in terras ot the electromotive 
force ol the staudard Chu'k cell. An ob'iervation is then taken 
of the reading of tlie amperemeter and ot the fall of resistance 
dow-n the low- resistance when a cert,-iin steady current is ])<assing 
tfiroiigh the strip and amperemeter. Siqiposing that the potential 
! fall dow-n the strip is found to be *rj8i volt, the strip difference having 
I a rc.sislancc of o-i ohm, it would he seen tlial tlie current passing 
; tlirough the .strip was oB-i anipere.s. If then tlie amperemeter scale 
i reading was loo it w-oiild show an error ol that scale reading of 
minus J -q amperes or nearly 2 In the same manner the potcnlio- 
, meter iiuiy be nsctl to calibrate a voltmeter by the aid of a divided 
resistance of known value. 


In the practical form the potentiometer wire is partly reploccil 
by a miniber ol coils of wire, say 14 (see fig. 1), and the jHitentio- 
mnler wire liself has a resistance equal to one of tlii'se coils. One 
terminal ol the galvajiometer can tlieu be shifted to the junction 
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between any pair of consecutive coils and the slider shifted to any 
point on the potentiometer wire. By such an arrangement the 
potentiai difference can be measured of any amount from o to 1-5 
volts. In some cases the potentiometer wire is wholly repiaceil 
by a scries of coils divided into small subdivisions. V/v may 
employ such a potentiometer to measure large potential rliflurence 
neater tiian the electromotive force of the working battery, as 
follows : The two points between which the potential difference is 
required are connected by high re,sistai'cc, say of lou.noo ohms or 
more, and from the extremit-ies of a Itnosvn fraci ion of ttiis rcsistanre, 
say, i/ioo or i/looo or 1/10,000 wires are brought to the potonfio- 
moter and connected in between tlie slider and the corresponding 
alvanomotor terminal. We can thus measure as described the 
rop lu volts down a known fr.aet ion of tlie wluile high resi.slance and 
therefore cnlcnlatc the fall in pofential down the whole of the high 
re.siataiico, which is the potential difference required. The potentio¬ 
meter nad the divided resistance constitute a sort of electrical 


In electrical meiisureiiients connected with incaiidesceni electric 
lamps the potentiometer is of great use, as it enables us to make 
accurately and nt-rrly .simultaneously two mea-iurcments, one of 
the curi-cot through the lamp and the other of the potential dilicr- 
ence of the terminals. For thus nurpo.se a resistance, say, of one 
ohm is placed in sene* with the lamp and a resistance of 100,000 
ohms placed across the terminals of the lamp; the latter resistance 
is divided into two parts, one consisting of 1000 ohms and tlie odier 
of qrj.ooo ohms. Tile ixitentiometer enables us to measure therefore 
the current through the lamp by me-a.snring the drop m volts down a 
resistance in series with it and the potential difference of the ter 
minals of the lamp by measuring the drop in volts down the looth 
part of the high resistance of 100,oou ohms connected across the 
terminals ot the lamp. 

Standard Cells, -A necessary adjunct to the potentiometer is 
some form of standard cell to be used a-s a standard of electromotive 
force. In tho c.ase of tho Clark standard cell above mentioned the 
elementu are mercury and zinc separated by a paste of mercurous 
sulphate mixed with a saturated .solution of zinc sulphate. Other 
vpltaic standards of electromouve force arem use, such as Ute Weston 
c^mium cell, the Helmholtz calomel cell, and the standard Dauiell 
cell. The Clark cel! is made in two forms, the board of tr.ade or 
tubular form, and the H form of cell devised by Lord Rayleigh. 
The German experts seem to favour tlie latter form; the specifica¬ 
tion issued by the Physikalisch-Techmsche Reiclisaustalt of Berlin 
may be found in the Slectrician, xxxi. 2^5-200. The electromotive 
force of the cell diminishes with ri.se of temperature, the board of 
trade value being 1-434 volte at 1.4° C.’ and 1-434 (1—0-00077 (I—15)) 
volts at t" C. A more exact expression Is obt-aiiied if instead of 
0-00077 the quantity Q-00078 -f 0-000017 (f~i 5 ) ts used. In the. 
Weston standard cell cadmium and cadmiimf sulphate arc substi¬ 
tuted for zinc and zinc sulphate; it has the advantage of a much 
smaller coefficient of temperature variation than the Clark cell. 
It i» most conveniently made up in a gla-ss vessel of H form, pure 
mercury and cadmium amalgam being the two elements (fig. 3), 

‘ According to K. Kahle and W. Wmn, the clectromotiTe force of 
tlie H form of Clark cull is 1-4322 volts at 14” C. 
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atul when mallei ns directed below it hne at (° C. aji electromotive 
force E, volts, such that 

£ M I *or$4 — o'oooosob (i — ?o) ^ 0*00000095 (t — 20)® + 

. 0*00000001 (t — 20)*. 

After the platinum wires have bean sealed througli the gla'is, a 
little aqua rceia is placed in the cell U'Bi until bubbles of gas arise 
’ ” from the platinum, when it 

is thrown out and replaced 
by a solution of mercutbus 
nitrate. Then, by the use of 
another piece of platinum as 
anode, mercury is clectro- 
lytically deposited upon tho 
platinum, wfaioli may also 
be amalgamated by making 
it white hot in a Bunsen 
flame and plunging it in 
mercury. To prepare tlie 
cadmium amalgatii, one part 
of pure cadmium is dissolved 
in .sis parts of pure mercury, 
and the product while v.arm 
and fluid is pl.aced in one 
lin.il of the cell and warmed, 
to ensure perfcctcon tact with 
the platinum wire. The cad¬ 
mium sulphate solution 
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Ftii. 3.—Lord Rayleigh’s H form 
of Standaid Voltuic Cell. 



prepared by digesting a saturated solution of cadmium sulphate with 
eadmiiim hydroxide to remove free atid, care being taken not to rais" 
tile temperature above 70° C., and then by digesting it still further 
with mercurous sulphalc until no mure ])rcc)i)itation occurs. Tlie 
cadmium sulphate solution must be saturated and Imve free crystals 
of the s,alt in it. The mercuron.s suliihate must be tree from acid, 
and made noufral by tritur.dion with finely divided mercury. In 
making the iiaite, so much ca Iinium sulphate must be added that .a 
satiir.ited somnun of llial salt is lormed and is jiresent in Ihe cell. 
Tie* cell has the electronioUve force .above stated it the amalgam 
nf c.idmium lias from 6 to 13 parts of mercury to i of cadmium. 
The German iri*/e',lig ifors seem to liave a gre.af preference for the 
11 form of cell, but it i.s char that a narrow tubular cell of the British 
hoard of trade form nut only come*, more quickly to the tcinjiurature 
of flic wafer hath in wfiich if i'. jil.ieel, imf is more cerlam iu be 
wlioflv at one temjierature. In a modification of fhe H form devised 
by F. K. Smith, of tlie N.ition.d Phvsieal ladKiraiory {Phil. Trans.^ 
*^.207, pp, 393-420), a contraction lonnod in f fiu side of the vertical 
tube lends to hold flie contents in place. Fig. 4 allows tins cell, 
liermctieaHy se deri, mounted in a brass case. 

In cases when great accuracy i*i not required, a ihiniell cell can 
he used as a standard of eloctronmlivc force. Tile form designixl 
by J. A. Fleming (Phti. Mag., 20, 

f ). 120) consists of a U tulMi, one 
eg of wliich contains a rod of pure 
am.dagmated zinc, and the otlicr a 
rod of freshly electrotvped copper. 
The leg'i are. filled v.itli .solutions ol 
zinc hufijlialt: an.l copper siiljihate, 
the zinc rod being in tlic zinc 
sulpliate and the copper rod in tlie 
copjier sidiihate. When so made, 
the cell lias an electromotive force 
of 1*072 volts and uo sensible 
temperature variation. The solu¬ 
tions are ma*U‘ hy dissolving the 
purest racrystallized siili>hate of 
copper and sulphate of zme in dis¬ 
tilled water. For the zinc .solution, 
take 55*5 parts by weight of crys¬ 
tals of zinc sulphate (k.nSOjyOH.J 
and dissolve in 44*5 parts by weight 
of distilled water; tho resulting 
solution should have a specific 

f ravity of 1*200 at about 20° C. 
'or (he* .sulphateof copper solution, 
take i6*j parts by weight of pure 
crystals of copper sulphate (CuSO^jOIij) and dissolve iu 83*5 parts 
by weight of wafer; tho resulting solution should have a -specific 
gravity of I *100 at 20° C. Tho solutions should be adjusted exactly 
to these densities aud kept in stock bottles, from which the reservoirs 
of the ceil should be filled up as required. 

A form of potentiometer employing a vibration galvanometer and 
suitable for alternating current raeasuromout by null methods has 
been devised by Dr Dry.sdale (see Froc. Phys. Soc. Land., 1909, 

21, 5O1) 

See ]. A. Fleming, Handhooh for the Electrical Laboratory and 
Testing Room, vnl. i. (London, 1903)—vol. i. contains on pp. 108-110 
an extensive list of various original memoirs published on the Clark 
and Weston cells ; G. D, Aspinall Parr, Electrical Engineering 
Measuring Instrnmrnts (Loudon, 1903); W. C. Fisher, Tie Potentio¬ 
meter and its Adjuncts (Ijjndon, 190O). 


Fio. 4.—Method of mount¬ 
ing Weston Roniial Cell. 
Brass case removed. 


POTSNZA (one. Foteniia), a town and episoopal see of Basil¬ 
icata, Italy, capital of the province of Potoiza, 103 m. by rail 
E. by S. of Naples. Pop. (1901), 12,313 (town); 16,163 (com¬ 
mune). Situated 2700 ft. above sea-level on an isolated hill 
above the Basento (unc. Casuentus), it is much exposed to winds 
and has a far more northerly climate than its position (40° 40' 
N.) implies, and is indeed one of the coldest places in Italy 
(mean temp. Jan. 37*8“, July 70*9“, for whole year 53® F.). It 
lias been almost entirely rebuilt since the earthquake of 1857. 
It has a school of the industrial arts and sciences, gro*«*s good 
wine, and makes brides. 

The ancient Potentia lay some 470 ft. lower, by the river. 
Its name shows that it was of Roman origin, and its importance 
was no doubt due to its position at the intersection of the road 
leading west to the \'ia nipillia and north-east to the Via Appia, 

I with the Via flerculia. No remains are visible, but a consiaer- 
1 able number of inscriptions have been found. 

' Potentia must be distingui.shed from Potentia in Picenum, 

1 on the Adriatic roust, near the modem Porto di Recanati, a 
i colony founded in 184 B.c., the same year as Pisaurum, but of 
! which little i.s known. 

I Tlie abandonment of tlie old site and the erection of the new 
I town proliably date from the earthquake of 1273. By the 
I Angcvincs Po'tenza was made a domain nf the San Severino 
; fatuily; in the beginning of the 15th century it was held hy 
1 Francesco Sforza, and in 1435 *** passed to the Guevara family; 
j the Lofiredi, who succeeded by marriage, continued in possession 
' till the abolition of the great fief.s. In 1694 there was a .sei'erc 
' cjirthqnake; and the more terrible earthtiuake which on the i6tli 
! and the 17111 of December 1857 passed through southern Italy, 
and in B,a,silicata alone killed 32,475 persons, laid the greater 
* jKirt of Potenza in mins. In 1860 it was the first town to rise 
against the Neapolitan government. 

I POTGIETEH, EVERHAHDES JOHANNES (1808-1875), Dutch 
' prose writer and poet, was born at Zwolle, in Over>*S5cl, on the 
17th of June 1808. He started life in a merchant's oflice at 
Antwerp. In 1831 he made a journey to Sweden, described 
! in two 3'olutnes, which ap[)eared at Amsterdam in 1836-1840. 
I Soon afterwards he settled in Amsterdam, engaged in commercial 
I pursuits on his ov.m account, but with more and more inclination 
: towiuds literature. With Heije, the popular poet of Holland 
' in tho.se day.s, and Hakhnizen van den Brink, the ri.sing historian 
I (see also Gsokn van PaiNsrEREK), J’otgicter founded Oe Muzen 
I (“The Muses,” 1834-1836), a lileriuy teview, wliii h was, liow- 
I ever, soon superseded by Ue Gids (*‘The Guide ”), a monthly, 
I which became the leading magazine of Holland. In it he wrote, 

j mostly under the initials of “ W. D-g," a great number of 

i articles and potnis. The first collected edition of his poems 
(1832-1868) appeared in 2 vols. (Haarlem, 186S-1875), preceded 
tiy some of his contributions to De Gids, in 2 vols. also (Haar¬ 
lem, 1864), and followed by 3 vols. of his Slitdicn tn Schelsen 
(“Studies and Sketches,” Haarlem, 1879). Soon after his 
death (Feb. 3, 1875) cc more comprehensive editbn of 
Potgieter’s Verspreide en Nagelalen Werken (“Miscellaneous 
and Po.sthumoLis Works") was published in 8 vols. by his 
friend and literary executor, Johan C. Zimmerman (Haarlem. 
1875-1877), wiio likewise supori’iscd a more complete edition 
of Potgieter’.3 writings which appetired at Haarlem in 1885- 
1890 in 19 vols. Of Potgieter’s Het Noorden in Omtrekken 
en Talreelen (“The North in Outlines and Pictures”) tlie 
third edition was issued in 1882, and an edition de lu.xe of 
his poems followed at Haarlem in 1893. Under the title of 
Personen en Onderiverpen (“ Persons and Subjects ”) many 
of Potgicter’s criticisms had collectively appeared in 3 vols. at 
Haarlem in 1885, with an introduction by Busken-Huet. 

Potgietcr’s favourite niastfa* among the Dutch classics was Hooft, 
whose peculiarities in style and language he admired and imitctecL 
The same vein of altruistic, if ofteu exaggerated and biased, abhor¬ 
rence of the wonted conventionalities of literary life nms through all 
his writings, even tliroiigh his private corre-spondence with Huet, 
parts of which have been published. PotgiDtcrremnined tohis death 
the irreconcilable enemy of the Dutch " Jan S3lie."'a8 the Dutciiman 
is nicknamed wlio does not believe in the regeneration of the Dutch 
people. Potgieter held up the Ncthcrlandcrs of the golden age of the 
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ihtkvut 17A centuries as mcdela to .be eauihttad. In tbtoe viesn 
he totontiaUy difiered from Hnet - Yet the two trienda worked 
hnmraiously together; and when ?dtaieter reluctantly gave up 
De Gids In 1865, it was Hurt whom he chose os his successor. Both 
thra proceeded to Iti^, and were present at the Dante festivltiaa 
at Florence, which in Potgieter’s case resulted in a poem in twenty 
stanxas, Fhrtnce (Haarlem, i868). In Holland Potgieter's influence 
has been very marked and beneficial; but his own style, that of ultra- 
puri.st, was at times somewhat forced, stilted and not alwa^ easily 

H. Ti.' 


understood. 


POTHraK, HOBERT JOSEPH <1699-1772), French jurist, 
was born at Orleans on the 9th of January 1^9. He studied 
law for the purpose of qualifying for the magistracy, and was 
appointed in 1720 judge of the presidial court of Orleans, 
thus following in the footsteps of his father and grandfather! 
This post he held for fifty-two years. He paid particular atten¬ 
tion to the correction and co-ordination of the text of the 
Pandects, his Pandeciat Justinianae in novum ordinem digestae 
(Paris and Chartres, 1748-1752) being a classic in the study 
of Roman law. In 1740 he was made professor of law in the 
uni\ ersity of Orleans. He wrote many learned monographs on 
french law, and much of his work was incorporated almost 
textually in the French Code Civil. He died at Orleans on the 


abandon^ this idea, aad as a member of the tiewty instituted 
commission of education rendered invaluable services to his 
country for tiie next sixteen years. He earnestly desired a 
reform of the constitution also, and was thus attracted to the 
party of the (iartoryscy. Elected deputy to every diet since 
1778, he was a conspicuous member of the patriotic opposition. 
In matters of importance nothing was done without his advice, 
and he was esteemed as much for his character as for his talents. 
His influence was at its height during the Four Years’ Diet, 
1788-1792. He was appointed a member of the committee 
for the reform of the constitution, defended eloquently the right 
of the towns to the franchise, and was an advocate of an alliance 
with Prussia. Thus he was one of the creators of the constitu¬ 
tion of the 3rd of May 1791, although his aristocratic antecedents 
prevented him from going the lengths of the more radical 
reformers. On the formation of the confederation of Targowica, 
Potocki emigrated to Dresden; but on the outbreak of the 
revolution of 1794 returned to Poland, was appointed a member 
of the national government, and entrusted with the conduct of 
foreign affairs. On the fall of Warsaw he surrendered to Suvarov 
and wa.s sent to Russia, where he remained till 1796. On his 


2nd of March 1772. Of his numerous treatises the following I ^ Poland he retired to the village of Klimuntowo, 

may be specially mentioned: Traite des obligations (1761)- i '^^''■‘^een years he devoted him.sclf to literature. 

Du Contrat deventeDu Contrat de bailli ■764.): Du Control ■' of he was commissioned to go to 
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Vienna to present to Napoleon the petitions of the Galicians 
for the incorporation of their province with the grand duchy 
of Warsaw. He died at Vienna the same year. The mo.st 
notable cif Potocki’s works is: Fom Entstehen und Untergange 
der folnischen Konstitutionen vom jten May (Lemberg, 

' 793 )- 

Sec Augn.sf Sokolowski, Illustrated History 0/ Poland (Pol) vol 
iv. (Vienna, 1901). (I^. fj, (j.) 

POTOCKI, STANISLAW FELIX (1752-1805), Polish politician, 
.son of Fmneiszek Salezy Potocki, palatine of Kiev, of the 
Tiilczyn line of the familv, was horn in 1752. He entered the 
public service, and owing to the influence of hi.s relations became 
grand .standard-bearer of the Crowm at the age of twenty-two. 
In 1782 he was made palatine of Russia, in 1784 a lieutenant- 
general, and in 1789 he purchased the rank of a general of artillery 
from the .Saxon minister, Briihl.for 20,000 ducats. Lllected deputy 
for Braclaw at the famous Four Years’ Diet, lie liegan that career 
of treachery which was to terminate in the ruin of his country. 
Yet his previous career had awakened many hopes in him. A 
grand seigneur ruling putriarchally in his vast estates, liberal, 
enlightened, a generous master and a professed patriot, his 
popularity culminated in 1784 when he presented an infantry 
regiment of 400 men as a free gift to the republic. But he 
identified the public welfare with the welfare of the individual 
mi^gnate.s. His scheme was the division of Poland into an 
oligarchy of autonomous grandees exercising the supreme power 
in rotation (in fact a perpetual interregnum), and in 1788 he 
won over to his views two other great lords, Xavier Branieki 
and Severin Rzewuski. The election of Malaciiowski {i/.v.) 
and Kiizimierz Sapicha as marshals of the diet still further 
alienated him from the Liberals; and, after strenuously but 
vainly opposing every project of reform, he retired to Vienna 
whence he continued to carry on an active propaganda against 
the new ideas. He protested against the constitution of the 
3rd of May 1791, and after attempting fruitlc.s.sly to induce the 
emperor Leopold to take up arms “ for the defence of the liberties 
of the republic,” proceeded with his friends in March 1792 to 
St Petersburg, and subsequently with the connivance of the 
empress Catherine formed the confederation of Targowica for 
the maintenance of the ancient institutions of Poland (May 14, 
1792), of which he was the marshal, or rather the dictator, 
directing its operations from his castle at.Tulczyn. When the 
POTOCKI, IGNATY (1741-1809), Polish statesman and writer, I May constitution was overthrown and the Prussians were 
son of Eustachy Potocki, general of artillery of the army of j already in occupation of Great Poland, Potocki (March 1793) 


de socicte (1765); Des Controls de pret de consomption (1766); 
Du Control de depot et de mandat (1766); Du Contrat de nanlisse- 
mettl (1767), &c. His works have several times been published in 
collected form (edited by Giffreln, 1820-1824; by Dupin, 1823- 
1825, and by Bugnet, 2nd ed., ii vols., 1861 i8()2). 

Se<' Dupin, Dissertation sur la vie et tes ouvrages de Pothier (Paris, 
1825), and Frtmoiit, Vir de R. J. Pothier (Orleans, 1850). 

POTHOOK, an S-shaped metid hook for suspending a pot 
over a fire. While one extremity is hooked to the handle of 
the pot, the other i.s caught upon an iron crane moving on a 
pivot over the fire. Modern cooking-ranges have obviated the 
necessity for this arrangement, hut it is still to be seen in great 
numbers of country cottages and farmhouse kitchens all over 
England, and in .small arti.sans' houses in the west midlands and 
the north. In the elemcntaiy' teaching of writing tlie “ pot¬ 
hook ” is a script of similar .shape. 

POTI, a seaport of Russian Transcaucasia, in.the government 
of Kutais, at the mouth of the Kion on the coast of the Black 
Sea, 193 m. by rail W.N.W. of Tiflis and 35 m. hv sea N. of 
Batum. Pop. (1882), 3112; (1897), 7666. The white walls of 
the fortress contrast with the green trees which surround them, 
and the lighthouse, 117 ft. high, is visible 17 m. Situated 
in a marshy delta not more than 2A ft. above the level of the 
river, Poti is extremely unhealthy, fever and ague prevailing 
in summer and autumn. The Russians have improved the town 
and port, but the latter is still exposed to west and south-west 
gales. A new entrance was constructed in 1905, .and a new inner 
harbour was at the .same time under rnnstrurlion. Tiie shipping 
trade amounts to <500,000 to <600,000 a year, almost entirely 
manganese ore, with some maize. 

Poti represents the ancient Phasis, a commercial colony of 
the Greek city of Miletus. The present fortress was built in 
1578 by Sultan Murad III. of Turkey at the time of a war with 
Persia. In 1640 it was destroyed by the Imeretians (Georgians), 
but it was restored and enlarged. The town was a great slave 
market. It was captured by the Rus.sians in 1812 and 1829. 

POTLATCH, a term, corrupted from a Nootka-Indion word 
for “ gift,” for a ceremonial custom among some of the Indian 
tribes of north-west America, consisting in the distribution by 
an individual of hi.s property among his friends and neighbours, 
who make equivalent gifts, with interest, in return. 


Lithuania^ was bom at Podhajee. He was educated first at 
Warsaw beneath the eye of the pedagogic reformer Stanislaw 
Konariki (1700-1773), and subsequently in Italy, where he 
proposed to take orders. On returning home, however, he 


went on a diplomatic mission to St Petersburg; but, finding 
himself duped and set aside, retired to Vienna till 1797, when 
he settled down at Tulczyn and devoted himself for the remainder 
of his life to the improvement of his estates. He wrote On the 







Pdisk Sucetssitm (P6l;) (Anwteriiun, *^ 89 ); PfiteH 

tht Succession to the T'Afmw (Pol.)(ibid. i;9ei); uid other poiitikei 

works. 

See Friedrich SchuU, Poland in the year tyt)? (Pol.) (WuMw, 
1S99); Josef Zajaczek, History of the Kevolutum of 7704 (Pol.) 
(Lemberg, 18B1). (R. N. B.) 

POTOMAC, a river in the east central part of the United 
States, having its source in the Alleghany Mountains and flowing 
S.E. into Chesapeake Bay. It is formed by the union of its 
north and south branches, about 15 m. S.E. of Cumberland, 
Maryland. The main stream has a length of about 450 m. and 
is navigable for large vessels for T13 m. above its mouth. The 
north branch, about no m. long, rises in the north-eastern part 
of West Virginia, pursues a north-easterly course, and forms 
part of the boundary between Maryland and West Virginia. 
The south branch has its sources in Highland county, Va., 
and in Pendleton county, W.Va., and flows north-east for 
about 140 m. until it joins the north branch. From the junc¬ 
tion of these two streams until it reaches Harper’s Ferry the 
Potomac River separates Maryland from West Virginia. At 
Harper’s Ferry it receives the waters of the Shenandoah River 
and cuts through the Blue Ridge Mountains in a gorge noted 
for its scenic beauty. From this point to its mouth it forms the 
boundary between Virginia and Maryland. The stream crosses 
the Blue Ridge Mountains at an eleviition of about 245 ft., and 
at Georgetown (Washington), 62 m. distant, it meets tidewater. 
Of this de.scent about 90 ft. occurs about i;; m. above Washing¬ 
ton, at the Great Falls, a series of rapids about a mile long and 
including a cataract about 35 ft. bigb. Three and a half miles 
above Washington arc the Little Falls, which mark the head of 
navigation. Large vessels, however, are prevented by a bridge 
from proceeding above Georgetown. At Washington there are 
two channels, with respective depths at mean low water of 18 
and 21 ft. Large sums htive been spent since 1870 on improving 
these channels. A few miles below the city the river broadens 
into a deep tidal c.stuary from 2J to 7 m. wide; and channels 
24 ft. deep and 200 ft. wide through all the shoals were secured 
by the project of 1899. The Anacostia River, or “ East Branch,” 
which flows into the Potomac just south of Washington, is 
navigable for large ves.sels for about 2 m. and for small scows 
and lighters as far as Bladensburg, Md., fif m. above 
its mouth; its natural channel was iiiirrow and tortuous, 
and about 18 ft. deep; in 1909 improvements (begun in 1902) 
had proeured a channel 20 ft. deep at mean low water 
and 380 ft. wide. The Chesapeake and Ohio Canal, from 
Georgetown to Cumberland, Md., follows the Potomac rlo.sely 
on the Maryland side. The shipments over the Potomac above 
Washington in 1907 were valued at !||i7,596,494, and those 
below Washington at $21,093,800, the principal commodities 
being sand and gravel, ice, oils, naval ordnance and supplies, 
and building and paving materials. The shipments on the 
Anacostia River were of much the .same character, and in 
1907 were valued at $4,312,687. 

POTOROO, nr Rat Kangaroo, any member of the diprotodont 
marsupial sub-family Potoroinae (see Marsupiai.ia). None of 
them exceed a common rabbit in size. They inhabit Australia 
and Tasmania, are nocturnal, and feed on the leaves of grasses 
and other plants, as well as roots and bulbs, which they dig up 
with their forepaws; in this way some of them do considerable 
damage to cultivated crops. About ten species are known, 
presenting a considerable range of diversity in minor characters. 
The members of the type genus (Potarous) nin, rather than leap, 
and do not use the hind feet for kicking. In the genus Bettongia 
the tail is prehensile, and with it they collect grass and twigs 
for making nests in their burrows. 

POTOSl, a department of Bolivia occupying the south-western 
angle of that republic, bounded N. by Oruro, Cochabamba and 
Chuquisaca, K. by tbe two last departments and Tarija, S. by 
Argentina and W. by Chile and Oruro. Pop. (J900), 325,615, 
the larger part Indians; area, 48,801 sq. m. The eastern part 
of the department is traversed north to south by the eastern 
branch of the Andes, locally known as the Cordillera de los 
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^rojeet aaatankrd from dtaae, between wfiklfste the hfeadstnams 
the Pilcraaayo and 'Guapay, the fhst flowing eouth-east to the 
La nata> and the second nortih-east to the Maaeara and Anuumn, 
The Pilcomayo itself rises in the department of Oruro, but several 
of its larger tributaries beiong to Potosi—the San Juan, Cota- 
gaita and Tumusla in the south, and Cachimayo in the north. 
The western part of the department belongs to the great Bolivian 
altafdttnieie, or southern extension of the Titicaca basin. It is 
a barren, saline waste, almost uninhabitable. In the north, 
bordering on the transverse ridge of which the Cerro de Tahua 
(17,454 ft.) forms a part, is the depression known as the Pampa 
de Empeza, 12,080 ft. above sea-level, which is largely a region 
of morasses and saline plains. On and near the southern frontier 
is another tran.sverse ridge, in part formed by the Sierra de 
Lipez, and in part by apparently detached groups of high peaks; 
it is a waterless desert like the Puna de Atacama. 

Potosi is ussentially a mining department, though agriculture 
and graring occupy some attention in the eastern valleys. The 
western plateau is rich in minerals, especially silver and copper. 
The Huanchaca group of mines, situated on the sloj^es of the eastern 
Cordillera, overlooking the Pampa de Empeza, has the largest output 
of silver in Bolivia. The Pulacayo mine, belonging to this group, 
15.153 ft* above sea-level, ranks next to the Broken Hill mine of 
Australia in production. Between 1873 and 1901 it yielded 4520 tons 
of silver, of an estimated value of ;(23,2oo,ooo. Farther soutii arc 
the Portugalete mines, once very productive, and near the Argentine 
border arc the T-ipez mines. East of the Cordilleras are the famous 
: “ silver mountain " of Potosf, once the richest silver mine in the 
world; the snow-capped peak of Chorolqtie (18,452 ft.), which is 
claimed to have the highest mine in the world; Porco, a few miles 
south-west of Potosi ; Guadalupe, Colquechaca and Aiillagas. 
Brwdcs silver, the Chorolqiie mines also yield tin, copper, bismuth, 
lead and wolfram. In 1907 the national government undertook 
railways from Potosi to Oruro, 205 m., and from Potosf to Tupiza, 
155 m,, to connect with tlie Central Northern line of Argentina, 
which was opened to Quiaca on the frontier on the 25th of May 1908. 
In western Potosf the department is traversed by the Antofagasta 
^ Oruro railway (0*75 metre gauge). Bcsifles Potosf, the capital 
of the department, tlie principal towns are Huanchaca (pop. anout 
10,000 in 190.^), the seat of famous .silver mines, 13,458 ft. elevation, 
and overlooking the Pampa de Empeza; Uyuni, 9 m. from Huan¬ 
chaca, 12,100 ft. above sea-level, a small town but an important 
railway junction and commercial centre on the waterless plain, the 
shipping point and .supply station for an extensive mining region; 
ami Tupiza (pop. about 5000 in 1Q06I, a prettily situated town near 
the Argentine frontier, on a small branch of the San Juan River, 
9800 ft. above sea-level. 

POTOSf, a city of Bolivia, capital of the department of Potosi, 
47 m. (direct) S.VV. of .Sucre, or 88 m. by the post-road. Pop. 
(i<)o6 estimate), 23,450. Polusi stands on a barren terrace 
on the northern slope of the Cerro Gordo de Potosi, 12,992 ft. 
above .sea-level, and is one of the highest towns in the world. 
The famous cerro from which its name is taken rises above 
the town to a height of 15,381 ft., a barren, white-capped cone 
honeycombed with mining .shafts. The town is regularly laid 
out with streets crossing each other at right angles. ’The smokc- 
bqp’imed buildings, many of which are unoccupied and in ruins, 
are commonly of adobe. A large plaza forms the conventional 
centre, around which are grouped various religious edifices, the 
government house, town hall, national college, the old “ royal 
mint ” dating from 1585, and the treasury. The city has a 
massive, plain cathedral, which in part dates from early colonial 
limes, and in part from the closing years of Spanish rule. The 
water .supply is derived from a costly system of reservoirs and 
aqueducts constructed by the Spanish government during the 
years of the city’.'! greate.st prosperity. I'here are 27 of these 
artificial lakes, and the aqueducts originally numbered 32, some 
of which are no longer serviceable. Rough mountain roads 
and pack animals are the only means of transportation to and 
from Potosi, but a railway from Oruro to Tupiza via Potosi, 
forming part of the projected Pan-American route, was con¬ 
tracted for in 1908. In 1611 tbe population of Potosi was 
reported to be 160,000, which probably included the whole 
mining district. A part of the diminution since then is explained 
by the fact that the great majority of the mines on the cerro 
have been abandoned. 
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The foundation of the city dates from 1547, two years after 
the first discovery of silver on the cerro by an Indian iierder 
named Gualci. Charles V. conferred upon it the title of “ villa 
imperial.” From 1545 to 1800 the crown tax of one-fifth upon 
the mineral product amounted to 600,000, showing an 

acknowledged output of 63,000,000. The actual output, 
however, must have been much greater, as Spain was Hooded 
with contraband silver, and there was a large trade in it at 
la Plata ports, whence it was taken to Ilrazil and Portugal. 
'Ihe total output to 1864 has been estimated at more than 
jf40o,ooo,ooo, but tlie annua! output at iJie beginning of the 
aoth century boi’ely exceeded 400,000 oz. The struggle for 
independence began in Potosi on the 9th of November 1810, 
but the Spanish forces succeeded in retaining pos-session down 
to 1822. 

POTOTAH, a town of the province of Iloilo, island of Panaj’, 
Philippine Islands, on the Jalaur River, alwut 17 ni. N. of 
Iloilo. Pop. (1903), 37,373, including the population of Dingle 
(12,129) and Mina (4280), annexed after the census was taken. 
There is a fine church in the old town and a large stone church 
in Dingle; in the old town are several other buildings of masonry 
and some beautiful “ fire ” trees for shade. The principal 
industries are the cultivation of sugar-cane, Indian corn, rice, 
tobacco and hemp, and the raising of cattle, carabuo.s, sheep and 
horses. 

POTSDAM, a town of Gonnany, the administrative capital of 
the Prussian province of Brandenburg, and one of the principal 
residences of the Gernian emperor, beautifully situated on the 
river Havel, 16 m. .S.VV. of Berlin, on the main line of railway 
to Magdeburg. Pop. (1905), 61,414. It is also connected with 
the capital by two local lines and by a steamboat servnee through 
the chain of lakes formed by the river. The greater part of the 
town lies on the right bank of the Havel and is connected with 
the Teltow .suburb on the opp.jsite bank by a long bridge (Lange 
BriU'kc). At the north end of this bridge rises the royal palace, 
a large quadrangular building of the 17th century, with a 
colonnade, chiefly interesting for the numerous relies it contains 
of Frederick the Great, who made it his f.avouritr residence. At 
the south-eastern corner of tJie palace, close to the bridge, is 
the tree under which petitioners waited for the answer to their 
grievances, which Frederick the Great g.ave from an opposite j 
window. It also contain.', reminiscences of Voltuipc, who resided I 
here for several years. The principal churches are the Nikolai- ] 
kirche; the Church of the Holy Ghost, built in 1728; the garrison 
chunh, containing the remains of Frederick the Great and his ! 
father, Frederick Wilham I.; and the Friedenskirche, or Church 
of Peace, erected by Frederick William IV. in 1845-1850. 'I’othe 
PViedenskirche is attached a mausoleum built after the model 
of a chapel at Innichen in Tirol, in which are buried Emperor 
Frederick HI, and his consort, the Princes.? Royal of Great 
Britain, and two of their children who died in infancy. Among 
other conspicuous buildings are the large barracks and other 
military establishments; the town hall; and the Brandenburg 
gate, in the style of a Roman triumphal arch. The town has 
fine statues of several of the Prussian kings, including Frederick 
tlio Great. The Lustgarten, the WiDielmsplatz and the Plantage • 
are open spaces laid out as pleasure-grounds and adorned with 
statues and busts. In spite of its somewhat sleepy i^pearance, 
Potsdam has manufactures of silk goods, chemicals, furniture, 
chocolate, tobacco and optical instruments. Market-gardening 
affords occupation to many of the inhabitants, and the cultiva¬ 
tion of winter violets is a speciality. The Havel is well stocked 
with fish. On a wooded eminence to the south of tlie town lies 
the observatory with extensive premises. 

Potsdam is almo.st entirely surrounded by a fringe of royal pal.vce.s, 
paries an4 pleasure-grounds, wliich fairly substantiate its claim to 
tbe title « a " German Versailles." Immediately to the west is the 
park of Sans Souci, laid out by Frederick the Great, and largely 
extended by Prederiek William TV. It is in the formal Freiicli 
style ot tbe period, and is adorned with fountains, statuary and 
artifiefal ruins. Near the palace is the famous windmill; now royal 
JropA ' ty , which, according to a tradition now regarded as doubtful, 
its pirner refused to sell to the king, meeting threatened violeiKC 


by an ap^ieal to the judges of Berlin. A little farther on is the 
Orangery, an extensive edifice in the Italian style, containing numer- 
ons pictures and other works of art. The park also includes the 
Charlottcnhof, a reproduction oi a Pompeian villa. At the west 
end of the park stand-s the New Palace, a huge brick edifice 375 it. 
in length, erected by Frederick the Great at enormous cxpcn.se in 
•763-1769. It was occupied ior a while by the emperor Frederick III., 
and was rechristened by him " Friednehskron.” On the accession 
of tiie emperor William II. ils original name was restored. It is 
now the residence of the emperor. It contains reminiscences of 
Frederick and of Volfaire, a few picturus by ancient masters, a 
the.vtTe, and a large hall decorate.! with shells and minerals. The 
spacious buildings at th.o back are devoted to the " Lehrbataillon," 
a battalion of infantry composed of drafts from different regiments 
trained here to ensure uniformity of drill throughout the array. 
To the uorlh of Potsdam lie-s a .small Russian viUage, Aloxaudiowka, 
built in 1826 to accoiniiiodate the Russian singers attached fo Itic 
Pnissian guards. A little to the east of it, on the Heillgersee, is the 
New Garden, containing the Marble Palace. The list of i^otsdam 
palaces may be closed with two situated ou the left hank of Uie 
Havi‘ 1 —one al KUm-Glieniclte, (orutcrly the country-scat of Prince 
Frederick Cliarles of Prus-sia (the '' Red rrince"), and the other ou 
the hill of Babelsherg. The latter, designed as a miniature copy of 
Windsor Castle, in the midst of a park in the English taste, was 
formerly the summer residence of tbe emperor William I. 

Pots lam was originally a Slavonic fisliiiig-viUagc named Poztupimi, 
aii'l is first mentioned in a document of 993. it became a town in 
the 14th century, but was unimportant until the great elector 
built a palace here between ififio and 1(182; and even at the clo.se of 
his reign it only contained 3oo<j inl.abilauts. The elector Frederick 
William I. greatly enlarged I’otsdam, and lus stiff military tastes 
are rcllccleil in llie monotonous uniformity of tlie streets. Frederick 
the Great continued his father's work, and is the real crc.ator of 
the modern splendour of the town, to which all his succe.s.sors have 
contrilnited. 

i«'e li. t. P. Schmidt, Oeschicl’ti und TopOf^raphit dcr Kesideuc- 
stadt Fotadam {Potsdam, 1823); G. Sello, Mwd .Smisreno 

(Ilreslaii, iSHR); Miigge, Fithrer durrh Pot.sdam und Thngcbunfj 
(Potsdam, ifklii); Kopiscli, T)ie kbnifilirhm fiihlSsser wni Gdii»n 
at Potsdam (Bcrliii, i8.'>4!: and Buthge, LHt iJohanzollerttanlagen 
Polsdams (Berlin, iSbg). 

POTSDAM, a villaf^e of St Lawrence county. New York, 
U.S.A., ill the township of Potsdam, on the Raquette River, 
about 68 m. N.E. of Watcriovin. Pop. (1905, state census), 
of the village, 4162; of the township, 8992. The village is served 
by the New York Central & Hudson River railway. It has a 
jiublic library and i.s the .seal of a state Normal School (1869), 
an outgrowth of St Lawrence Academy (founded in 1810 by 
Benjamin Raymond and maintained by liira until 1816, when it 
was incorporated); of the Thomas S. Clarkson Memoriid School of 
Teclinok.'gy (189(1), founded by his sisters in honour of Thomas 
■Streutficld Clarkson (1837-1894); and of the Crane Normal 
Institute of Music. The village has a considerable trade in 
dairy products. In the neighbourhood are e.steiisive quarries 
of the well-known “ Potsdam sondstone,” the uppermost division 
of the Cambrian system, described as a “ fine-grained sandstone 
cemented with silica," und very durable. The House of Parlia- 
nicni at Quebec, All Saints Cathedral at Albany, New York, 
and many other public edifices were built of this stone. 

The “ Ten 'I'owns " of St Lawrence county, including the 
towii.ship of Potsdam, were .sold by the state in 1787. The first 
settlement was made on the Raquette River, close to the preswil 
village, in 1803; the township was incorporated in 1806 and 
tlie village in 183 j. Potsdam was named after Potsdam in 
Ihmssia because of the oteurrcnce in each locality of reddish 
sandstone. 

POTT, AOGDST FRIEDRICH (1802-1887), German philologist, 
was bom at Nettclrcde, Hanover, on the 14th of November 1802. 
He studied in Gottingen, and in 182,5 became schoolmaster at 
Celle, Hanover; but after two years removed to Berlin, where he 
became privatdozmt at the university. He studied comparative 
philolo^, and in 1883 was made professor at Halle, where he 
lived till his death on the 5lh of July 1887. His EtymcHogiiche 
Forsehung entitled him to ranka-s Bopp’s foremost - 

disciple in the Indu-Gennanic science of language. Pott also 
devoted much attention to the origins of the gipsies. 

POTT, FERGlVALh (1714-1788), English surgeon, was bom 
in Lmdon on the 6th of January 1714, He served his appren¬ 
ticeship with F-dward Nourse, assistant surgeon to St Bartholo- 
Riew’s Hospital, and in 1736 was admitted to the Barbers’ 
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Company and licensed to practise. He became assistant 
surgeon to St Bartholomew’s in 1744 and full surgeon from 174.9 
till 1787. He died in London on the 2*nd of December 1788. 
The first surgeon of hi.s day in England, excelling even his pupti, 
Joltn Hunter, on the practical side, he introducod various 
important innovations in procedure, doing much to abolish the 
extensive use of escharotics and the actual cautery that was 
prevalent when he began his career. A particular form of 
fracture of the ankle which he sustained through a fall from his 
horse in 1756 is still described as Pott’s fracture, and his book, 
Some jfte Remarks upon Fractures and Dislocations, published in 
1768 and translated into French and Italian, had a far-reaching 
influence in Great Britain and France. “ Pott’s disease ” is a 
spinal affection of wliich he gave an excellent clinical description 
in his Remarks on that kind oj Palsy oj the Lower Limbs which is 
jrequenlly found to accompany a Curvature of the Spine (1779). 
Among his otlier writings the most notewortliy are A Tteutise on 
Ruptures (1756), Observations on the Nature and Consequences of 
those Injuries to which the Head is liable from external violence 
(1768), and Chirurf^icsd Observations (1775). There are several ] 
editions of his collected works; that published by Sir James 
Earle in 1790 contaias a sketch of his life. 

POTTEB, ALONZO (1800-1865), American bi.shop of the 
Protestant Episcopal Church, was born at Beekman (now Ixi 
Grange), Dutche.ss county, New York, on the 6th of July 1800. 
His iuicc.stors, English Friend.s, settled in Portsmouth, Rhode 
Island, between 1640 and 1660; his father w.-w a fiu-mcr, u 
Quaker, and in 1798 and in 1814 was a member of the New Ywk 
assembly. The son graduated at Union College in 1818, and 
in 1821-1826 was piofessor of mathematics and natural philo¬ 
sophy there. In 1824 he was ordained priest, and married a 
daughter of President Eliphalel Nott of Union College; she cied 
in 1839, and iii 1841 he married her cousin. He was rector of 
■St Paul’s, Boston, from 1826 to 1831, when he became professor 
of moral and intellectual philosophy and political economy at 
Union. In 1838 he refused tlie post of assistant bishop of the 
eastern diocese (Maine, New Hampshire, Massachusetts and 
Rhode Island). He was vice-president of Union College in 
1838-1845. After the suspension of Menr}' Ustick Onderdonk 
(1789-1858) from the bishopric of Pennsylvania Potter was 
chosen to succeed him, and was consecrated on the 23rd of 
.September 1845. Owing to his failing liealth he visited England 
and France in 1858, and in April 1864 sailed from New York 
for California, hut died on hoard ship in San Francisco harbour 
on llte 4th of July 1865. 

In iH.(6 lie cslaldi.slied the' western .anrl north-eastern convocations 
of prie.sts in his diocese; from 1830 to iHisi, when its corner-stone wa-s 
laid, he laboured for the " Hospital oi the ProlesLaut Episcopal 
Church in Philadelphia"; and in 1801 he established the Phila- 
delpliia Divinity School. In 1842 with Gcorpe B. Emcr.Hon (1797- 
1871) he published The Sdiool and the Schoolmaster, which had a 
large circulation and great influence. In 1847, 1848, 1849 and 1833 
he delivered five courses of luetures on the Lowell Institute founda¬ 
tion. He advocated temperance reform and fre<iuent!y ddiverisl 
a lecture on the hrinkine Usages oj Society (1852); he was an oppo¬ 
nent of slavery and published a reply to the pro-.sluvery aigumcnts 
of Bi.shop John Henry Hopkins (1792-1806) of Vermont. He 
edited many reprints and colloctious of sermons and lectures, and 
wrote: PolUical Economy 11840), The Principles of Science applied 
to the Domestic and Mechanic Arts (1841), Handbook for Readers and 
Students (1843), and fiefigious Philosophy (1870). 

See M. A. de Wolfe Howe, Memoirs of the Life and Services of the 
Right Reverend Aloneo Poller, D.D. (PhiladelpUia, 1871). 

His brother, Horatio Potter (1802-1887), was horn in Beek¬ 
man, New York, on the 9th of February 1802. He graduated 
at Union College in 1826, was ordained a priest of the IVotcstant 
Episcopal Church in 1828, was rector for several months in Saco, 
Maine, and in 1828-1833 was professor of mathematics and 
natural philosophy at Washington (now Trinity) College, Hart¬ 
ford, Connecticut. In .1833-1854 he was rector of St Peter’s, 
Albany; in November 1854 he was elected provincial bishop of 
New York in place of Benjamin Tredwell Onderdonk (1791- 
i86i), who had been suspended, and upon Onderdonk’s death 
he became biihop. In 1868 his diixiese was divided, the new 
dioceses of Albany, Central New- York and Long Island being 


I separated from it. Bishop Potter attended the Lambeth 
conferences of 1867 and 1868. His failing health put an end 
to his active service in 1883, when his nephew, H. C. Potter (9.0.), 
became his assistant. He died in New York City on the and 
of January 1887, 

POTTER. HENRY COOMAN (1835-1908), American Protes¬ 
tant Episcopal bishop, the son of BLshop Alonzo Potter, was 
born in Schenectady, New York, on the 25tli of May 1835. He 
was educated in the Philadelphia Academy of the Protestant 
Episcopal Church and in the Theological Seminary of Virginia, 
where he graduated in 1857. He was ordained deacon in 1857 
and priest in 1858; was rector of Christ Church, Grcciisburg, 
Pennsylvania, in 1858-1859, and of St John’s Church, Troy, 
N.Y., in 1859-1866; refused the presidency of Kenyon College 
in 1863 and the bishopric of Iowa in 1S75; was secrelai-y of 
the House of Bishops in 1866-1883; and was as.sistunt rector 
of Trinity Church, Boston, in i86(>-i868, and rector of Grace 
Church, New York City, in 18(18-1884, In October 1883 he was 
consecrated assistant to his uncle, Horatio Potter, bishop of 
New York, and in 1887 succeeded liiin. The Rev. David Hummell 
Greer (b. 1844) became his coadjutor in September 1903, and 
j succeeded to the bishopric after the death of Bishop Potter in 
I Cooperstown, N.Y., on the 2ist of July 1908. During Bishop 
; Potter's administration the corner-stone of the Cathedral of 
, .St John the Divine was laid (in 1892). 

! Ho was notable for bis interest in social reform and in politics: 

I .ts rector of (Irace Church he worked to make it an " institutional 
! church" with working men’s clubs, day nurseries, kindergartens, 

I iCc., and be took part in Uie summer work of tin- missions on the 
I east side in New York City long after he was bishop; in 1900 he 
I attacked the Tammany mayor (Kobort A. Van V yck) of New York 
' Cily, aceuHiiig the city government of protecting vice, and was a 
, leatler in the rctonu movement which elected Sclh Low mayor 
' in the same year; he fretiuently assisted in .setfliup lalionr di‘]mte.s: 

' he worked for the re-cst.vhlishmint of the army canteen and 
i attempted to improve the .saloon, which he called the " poor man's 
I club "—notably by his taking part in the opening (August 1904) 

; of the uasuccesstul Subway Tavern. He published : Sisterhoods 
j and Deaconesses at Home and Abroad (1872); The Cates oj the East 
! {1S7C)), a book of travels; Sermons of the City (18.S1); iVaymarhs 
■ (1892); The Si holar and the Stale (1897); The East oj j o-day and To- 
: morreno (1902); The industrial Situation (1902); Law and Loyalty 
‘ (1903I, and Remiitiseeiices nl Bishops and Anh Bishops (ipoo). 

Sec Harriett A. Jvayser, Bishop Potter, the People s Fneud (New 
York, 1910], 

His brother, Clarkson Nott Potter (1823-1882), w.as a civil 
! engineer, then (1848-18(18) a jiractising lawyer in New York City, 
•ind in 18119-1875 and in 1S77-1881 a Democratic member of the 
National ilou.se of Hepresentatives. Another brother, Robert 
I Brown Potter (1K29-1887), a lawyer and a .soldier, commanduil 
I the 51st New York Volunteers at Cedar Mountain, Second Bull 
Run and .\ntictam, was wounded at Antietam and at Petersburg, 

I was commissioned major-general of volunteers in .Septemher 18(15. 
and wa.s mustered out in i86fi. A thinl brother, Eliphalet Nott 
Potter (1836-1901), was rector of the Church of the Nativity, 
South Bethlehem, Pennsylvania, in 1862-1869, was proiossor ol 
ethics in Lehigh University in 18(19-1871, and w.vs president of 
Union (College in 1871-1884,0! Hnlxi t College in 1SS4 1897, and of 
Cosmopolitan University-, n coTespondenco school, in 1897-1901. 

POTTER, JOHN (c. 1674-1747), ardihisliop of Canterbury, 
was the son of a linen-draper at Wakefield, Yorkshire, and was 
born atout 1674. At the age of fourteen he entered University 
College, Oxford, and in 1693 he published notes on Plutarch’s 
De audiendis poetis and Basil’s Orutiv ad juvenes. In 1694 he 
was elected fellow of Lincoln College, and in 1697 his edition of 
Lycophron appeared. It was followed by his Arehaeclogia 
(2 y'oJs. 8vo, 1697-1698), the popularity of which endured 
till the advent of Dr William Smith's dictionaries. A reprint 
of his Lycophron in 1702 was dedicated to Graevius, and the 
Antiquities was afterwards published in Latin in the Thesaurus 
of Gronovius. Besides holding several livings ha became in 
1704 chaplain to Archbishop Tenison, and sliortly afterwards 
was made chaplain-iu-ordinary to Queen Anne. F'rom 1708 he 
was regius professor of divinity and canon of Christ Church, 
Oxford; and from 1715 he was bishop of Oxford. In the latter 
year appeared his. edition of Clement of Alexandria. In 1707 
he published a Discourse on Church Government, and he took a 
prominent part in the controversy with Benjamin Hoadly, 
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bish(^ of Bangor. In January 1737 Potter was unexpectedly 
appointed to succeed Wake in the see of Canterbury. He died 
on the loth of October 1747. His Theological Works, consisting 
« sermons, charges, divinity lectures, and the Discourse on 
Chur ch Go vernment, were published in 3 vols. 8vo, in 1753. 

POTTER, PADl (i6»s- 1654), Dutch animal painter, was born 
at Enkhuizen, Holland. He was instructed in art by his father, 
Peter Potter, a landscape and figure painter of some merit, and 
by Nicolas Moeyaert, of Amsterdam. Other masters and in¬ 
fluences are mentioned by various writers, but more than any 
other of his contemporaries he learnt through direct study from 
nature. By the time he had attained his fifteenth year his 
productions were already mut h esteemed. In 1646 he went to 
Delft, where he became a member of the gild of St Luke. At the 
age of twenty ho settled at the Hague, and there married in 
1650. He was patronized by Maurice, prince of Orange, for 
whom he painted the lifo-si/.e picture of the “ Young Bull,” now 
one of the most celebrated works in the gallery of the Hague. 
In 1652 he was induced by Burgomaster Tulp of Amsterdam to 
remove to that city. His constitution seems to have been 
feeble, and his health suffered from the unremitting diligence 
with which he pursued his art. He died on the 15th of January 
1654 at the age of twenty-nine. 

His paintings are generally small: early in life, however, he 
attempted, but with ill succe.ss, to work on a monumental .scale, 
as in the “ Bear Hunt ” at the Rijks Museum and the “ Boar 
Hunt ” of the Carstanjen collection, Berlin. Even the famous 
“ Equestrian Portrait of Tulp ” in the Six collection, Amsterdam, 
is awkward and stiff and hard in handling. His animals art- 
designed with careful accuracy, while the landscape backgrounds 
are introduced with spirit and appropriateness. His colour is 
clear and transparent, his execution firm and finished without 
being laboured. His view of nature is purely objective and 
unemotional; he painted with the greatest directness and simpli¬ 
city the things he saw before him, and his paintings of horses and 
cattle arc .so individualized that they become faithful portraits 
of the animals. The be.st among his small portraits of horses 
are in the Louvre and in the Schwerin Gallery; and certain of 
his studies are the most brilliant of all. 

The earliest dated picture of importance is " Abraham Entering 
into Canaan” (1O42), at the Germanic Museum in Nuremberg, in 
which he makes the Scriptural subject an excuse for painting the 
patriarch's herds, just as in his “ Orpheus ” of 1050(Rijks Museum, 
Amstcnlam) he makes similar use of the Greek myth. Among lus 
finest works on a .small scale are a cattle piece (1O53) in the Due 
d’Arenberg’s collection, and a similar, though earlier, picture in 
the Munich Pmakothek. In .spite ol his early death Paul Potter 
produced a great number of works. He worked with feverish ajipli- 
cation, as though he were aware of tlie short .span of life that was 
granted him. He executed a scries of some twenty etchings, mainly 
of animals, which are simple and direct in method and handling. 
Here, as in painting, his precocity was remarkable : his large plate 
ol the " Herdsman," produced when he was only eighteen, and that 
of the ” Shepherd,” which dates from the following year, show him 
at his best as an accomplished master of the point. 

Potter’s works have been engraved by Bartolozzi, Danckerts, 
■Visscher, Lc Bas and others. Authentic paintings from his brush 
command very considerable prices. At the Stover sale in 1890 
" The Dairy Farm " realized the record price of £1x190. There are 
two of his paintings at the National Gallery, three in Buckingham’ 
Palace and a few in the duke of Westminster's collection. On the 
continent of Europe the most numerous and representative examples 
are to bo found at the Rijks Museum in Amsterdam, the Hermitage 
in St Petersburg, and the Dre.sden Gallery. 

See Paulus Poller, sa vie el ses ouvres, by T. van Westrheenc (the 
Hague, 1867); Eaux-fortes de Paul Potter, byGeorges Gratet Dupleasis; 
and an old but interesting volume, Paul Poller, peintre de Vicole 
hollandaise, by C. L. F. Lecarpentier (Rouen, t8i8). (P. G. K.) 

POTTER, PHILIP CIPRIANI HAHBLEY (1792-1871), English 
musician, was bom in London, the .son of a pianoforte teacher, 
and godson of a sister of G. B. Cipriani, the painter. He was 
educated for the musical profession under Attwood, Callcott, 
Crotch and Woelfl; later at Vienna, where he received encourage¬ 
ment from Beethoven. In 1816 an overture by him was per¬ 
formed at a Philharmonic concert, and he began a distinguished 
career as a pianist. In 1822 he became a profe.s.sor, and in t832 
principal (resigning in J859) of the Royal Academy of Music; in 


i860 an exhibition was founded there in his honour. Cipriani 
Potter composed many works, now mostly forgotten, though 
important in their day. He died on the a8th of September 
1871. 

POTTERIES, THE, a name popularly applied to a district of 
north Staffordshire, the principal seat of the china and earthen¬ 
ware industry in England. It lies in the valley of the Trent a 
little south of its source, and extends into tributary valleys 
and up the hills flanking them. For a distance of 9 m. from 
south-east to north-west, and about 3 m. from north-east to 
south-west, the district resembles one great town, but the chief 
centres are Burslem, Hanley, Longton, Stoke-on-Trent, 
Fenton and Tunstall. Under the ” Potteries federation ” 
scheme (1908) these towns were amalgamated in 1910 as one 
municipal borough under the name of Stoke-on-Trent. New¬ 
castle-under-Lyme, though not sharing in the staple industry, 
may also be reckoned in the district. Among the le.sser manufac¬ 
turing centres Etruria, ranking as a suburb of Hanley, is well 
known for its connexion with Josiah Wedgwood, who founded 
works here in 1769. The Wedgwoods and the Mintons are the 
two most famous family names connected with the china industry 
of the district. Coal and coarse clay are the only local naturd 
products neces.sary to the industry; the finer clay and other 
ingredients are brought from Cornwall and elsewhere. Ironstone 
is raised in the district. The North Staffordshire and London & 
North-Western railways and the Grand Trunk canal are the 
principal means of communication. 

POTTHAST, AUGUST (1824-1898), German historian, was 
bom at Hiixter on the 13th of August 1824, and was educated at 
Paderbom, Munster and Berlin. He assisted G. H. Pertz, the 
editor of the Monmnenta Germaniae historica, and edited the 
Regesla pontificum romanorum, iTqS~i^04 (Berlin, 1874-1875). 
From 1874 to 1894 he was librarian of the German Reichstag. 
Potthast is chiefly known through his monumental Bibliotheca 
historica medii ami (1862), a guide to the sources of European 
history in the middle ages. The work, in the form of an index, 
gives particulars of practically all the historical writers of Europe 
and their work between 375 and 1500. A new and enlarged 
edition appeared at Berlin in 1896. Potthast died on the 13th 
of February 1898. 

POTTIMGER, ELDRED (1811-1843), Anglo-Indian soldier and 
diplomatist, entered the Bombay Artillery in 1827, and after 
some years of regimental duty was appointed to the political 
ilepartment under Colonel (afterwards Sir Henry) Pottinger. 
In 1837 he made a journey through Afghanistan in disguise. 
Arriving at Herat, he found it threaten^ by a Persian army 
(with which were some Russian officers) and immediately made 
himself known to the Afghan commander, offering his services. 
The attack which soon followed was conducted with the greatest 
vigour, but the defence, inspired by Pottinger, was invariably 
successful, and after a year the siege was raised. For this great 
service Pottinger was thanked by the governor-general, the earl 
of Auckland, made brevet-major, and also received the C.B. 
He was also appointed political officer at Herat. In 1841 he 
was political officer in Kohistan when the revolt against Shah 
Shujn broke out there. Taking refuge with the Gurkha garrison 
of Charikar, Major Pottinger stood a siege of fourteen days, 
and then made an adventurous retreat to Kabul. Less than a 
fortnight after his arrival Sir William Macnaghten was murdered, 
and Pottinger succeeded to his position as envoy to the Afghan 
court. The apathy of the military leaders made resistance 
hopeless, and it only remained to negotiate for the withdrawal 
of the British mission. Pottinger him.sclf was one of the hostages 
handed over to Akbar Khan, and thus escaped the massacre 
in the Khyber Pass. Released, after many months’ captivity, 
by Sir George Pollock’s army, he returned to India, and a year - 
later died while visiting Hong-Kong. 

POTTO, the native name of the West African slow-lemurs, 
(lopularly miscalled ” sloths,” and scientifically known as 
Perodicticus, a name referring to the aborted condition of the 
index finger, which forms their most distinctive feature. The 
ordinary potto (P. potto) is about the size of a squirrel, but with 
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large staring eyeSj and a mere stump of a tail; its general colour 
is rufous brown. Bates’s potto (P. haiesi), of the Congo, is 
nearly allied; but the awantibo {P, [Arctocebus\ calabarensis), 
of Old Calabar, differs by the complete loss of the tail (see 
Primates). 

POTTSTOWK, a borough of Montgomery county, Penn¬ 
sylvania, U.S.A., on the Schuylkill River, 40 m. N.W. of Phila¬ 
delphia. Pop. (1906 estimate), 13,942. Pottstown is served 
by the Pennsylvania and the Philadelphia & Reading railways, 
and by electric lines to neighbouring towns. In the borough is 
the Hill School (1851), an excellent secondary school for boys. 
There is trade with the surrounding country, which is devoted 
to farming and dairying and abounds in iron ore and limestone, 
but the principal indu.stry is the manufacture of iron and steel, 
the first commercially important iron furnaces in Pennsylvania 
having been established near the site of Pottstown in 1716-1718. 
In 1905 the factory products were valued at ^8,144,723 (10-7 % 
more than in 1900). Three miles from Pottstown, in an amuse¬ 
ment park, are the “ ringing rocks,” which cover about an acre, 
and have varying tones when struck, so that tunes may be 
played upon them. Pottstown was settled and laid out in 
1752 and was named Pottsgrove in honour of its founder, 
John Potts (1710-1768); in 1815 it was incorporated as a 
borough, and in 1829 the present name was adopted. 

POTTSVILLE, a borough and the county-seat of Schuylkill 
county, Penn.sylvania, U.S.A., at Schuylkill Gap through Sharp 
Mountain on the Schuylkill River, about go m. N.W. of Phila¬ 
delphia. Pop. (1906 estimate), 16,664. It is served by the 
Pennsylvania, the Lehigh Valley and the Philadelphia & Reading 
railways, and by the Eastern Pennsylvania railway company to 
the borough of Miner,sville (pop., 1900,4815), about 4^ m. N.N.E., 
and to the other boroughs in the immediate neighbourhood, 
for which Pottsville is a business and shipping centre. It i.s 
picturesquely situated in the famous Schuylkill coalfield and 
on the old Schuylkill canal and Tumbling Run, and has a con¬ 
siderable number of summer visitors. There are large repair 
shops of the Pennsylvania and of the Philadelphia & Reading 
railways at Pottsville. In 1905 the total value of the factory 
products was .¥5,803,788. 

The first settlers here, a single family, were mas.sacred by the 
Indians in August 1780; a second settlement was established 
about 1795, and an iron furnace was erected a few years later. 
In 1804 this furnace was purchased by John Pott (1759-1827), 
the founder of the borough; in 1807 coal was discovered; in 
1816 the town was laid out; in 1828 it was incorporated as a 
borough; and in 1851 the borough became the county-seat. In 
1854-1877 Pottsville was a centre of the Molly Maguire 
disturbances, and here a number of the leaders were tried 
and convicted in 1876-1877. In 1908 the borough of Yorkville 
(pop., 1900, 1125) was annexed to Potli ville. 

POTWAUOPEB, or Potwai.i.f.r, the name of a class of 
persons who were entitled in certain English boroughs to the 
parliamentary franchise. The word is usually taken to mean 
literally “ one who boils a pot,” from “ wallop ” or “ gallop,” 
which Skeat (Etym. Did., 1898) connects with the Old Low 
Ger. walleti, to boil, cf. “ well,” i.e. which springs or boils up. 
The “ Potwalloper ” was defined in Cutty’s Case, 1838 (Falc 
and Fitz., p. 311), as “ one, whether he be a householder or a 
lodger, who lias the sole dominion over a room with a fireplace 
in It, and who furnishes and cooks his own diet at hi.s own 
fireplace.” The Repre-sentation of the People Act (1832) 
resented these ancient franchise rights to their then holders only. 
In the Relutn of Parliamenlaty Constituencies (Electors, &c.), 
1898, there was one “ potwalloper ” on the register. ’ 

POUCHED MOUSE, the colonial name for any member of 
the polyprotodont marsupial genus Phascologale (see Marsupi- 
alia). There are over a dozen species, none larger, and most 
much smaller than a rat. The food of these animals is almost 
entirely insects, which some pursue among the branches of trees, 
while others are purely terrestrial. Pouched mice are found 
throughout Australia, where all the species have uniformly 
coloured fur, and also m New Guinea and the Aru and some 


\ND POULTRY-FARMING 213 

of the adjacent islands, most of the Papuan forms being 
distinguished by striping on the back. In the view of Oldfield 
Thomas these marsupi^ fill the place held in Malaya by the 
tree-shrews, and in South America by the smaller opossums. 

POUGHKEEPSIE, a city and the county-seat of Dutchess 
county. New York, U.S.A., and on the east bank of the Hudson 
River, 73 m. N. of New York City. Pop. (1910 census), 
27 ) 93 <’- It is served by the New York Central & Hudson River, 
the New York, New Haven & Hartford, the West Shore, the 
Central New England, and the Poughkeepsie & Eastern (merged 
in the Central New England) railway!!, and by river steamtoat 
lines on the Hud.son. A cantilever railway bridge, 2260 ft. long 
(6767 ft., including approaches) and 200 ft. above the water, 
spans the Hudson at this point. The city is built partly on 
terraces rising 200 ft. above the river and partly on a level 
plateau above. On the Hudson here is the course for the inter¬ 
collegiate boat-races in which the American college crews (save 
those of Yale and Harvard, which row on the Thames at New 
London) have rowed annually, beginning in 1895, except in 1896, 
when the race was rowed at Saratoga. In the north-eastern part 
of the city is College Hill Park, and in the centre is Eastman 
Park (it acres, originally the home of Harvey Gridley Eastman). 
Vassar College (?.».), one of the most famous women’s colleges 
in America, occupies extensive grounds a short distance east 
of the city. Other educational institutions are the Lyndon 
Hall .School (:848) for girls, Putnam Hall (for girls), St .Faith’s 
School (Protestant Episcopal; removed in 1904 from Saratoga 
Springs, where it was founded in 1890), Riverview Military 
Academy (1836), and Eastman Business College, one of the 
largest commercial schools in the countrj', founded in 1859 by 
Harvey Gridley Ea.stman (1832-1878). Immediately north of 
Poughkeepsie is the Hudson River State Hospital for the 
Insane (1871); in the city are the Vassar Brothers’ Ho.spital 
(1878), with which a nurses’ training school is connected; the 
Va.ssar Brothers’ Home (1881) for aged and infirm men; the 
Poughkeepsie Orphan House and Home for the Friendless (1847) : 
the Old Ladies’ Home (1870); the Pringle Memorial Home 
(1899), for aged and indigent men, and the Adriance Memorial 
Library (45,000 volumes in 1909). The city is a manufacturing 
centre of considerable importance; the factory products in 1905 
were valued at l|!7,2o6,9i4, an increase of 29-2 % over 1900. 

Poughkeepsie was settled by the Dutch about 1698, taking its 
name from an Indian word “ Apokeepsing,” or “ Pooghkepe- 
.singh,” which seems to have been the name of a waterfall on the 
river front. The New York legislature met in Poughkeepsie 
in 1778, 1780, 1781, 1782, 1788 and 1795, and here in 1788 
met the convention which ratified for New York the Federal 
constitution (July 28). Poughkeepsie was incorporated as a 
village in 1799, and wa.s chartered as a city in 1854. 

POULTICE, a mass of lin.seed-meal, bread or other substance, 
sometimes of medicinal herbs, mixed with boiling water and 
enclosed in muslin or linen and applied to the skin to reduce 
inflammation, to induce warmth, or when mixed with mustard, 
&c., as a counter-irritant. The word seems to have been taken 
from the plural pultes of the Lat. puls, pottage, pulse, Gr, jtoAtos 

POULTRY AND POULTRY-FARMING. The term 
“poultry” (from “poult,” Fr. poulet, dim. of poule, a fowl) 
is usually regarded as including the whole of the dome.sticated 
birds reclaimed by man for the sake of their flesh and their eggs. 
The most important is the common fowl, which is remarkable 
as having no distinctive Engli.sh name; but the present article 
also deals with the poultry-farming side of the turkey, the 
guinea-fowl, the duck and the goose. For purely zoological 
details the separate articles referred to should be consulted. 

Fowls.—The common fowl (see Fowl) belongs to the restricted 
genus Gallus, of which four wild species are known— the Bankiva 
jungle fowl (G. jettugineus), the Sonnerat jungle fowl (G. 
sonn^ati), the Ceylon jungle fowl (G, stanleyi), and the forked- 
tail jungle fowl (G. furcafus). The origin of the domesticated 
breeds is ascribed by Darwin, Blj^h and other naturalists to 
the Bankiva fowl, much stress being laid 'on the comparative 
want of fertility in the hybrids produced between this species 
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or the domestiouted breeds and the other three forms of wild 
Gain, but it is probable that this want of fertility was due in 
great part to the unnatural conditions under winch the parent 
and offspring were placed, as, if bred under more natural condi¬ 
tions, there is no difficulty in rearing these hybrids or in breeding 
from them with the domesticated x arietics. 

Breeds. —The iumtiIxt of poultry exhibitions ha.s nowadays 
multiplied lo finch au extent that as many as t\venty shows have 
been criticized in p.'ml in one week in Groat Britmn. Competition 
has increased t)u- money value ol prize fowls and created a large 
class—almn.sl a profession—who have considerable pc*cnniary in¬ 
terests enibarkevl in breeding and exhibit ing ruch birds. This 
profcs-sionalisni, and the interests at atalce, have in turn natmuUy 
given rise to many proceedings of doubtiul cliaracter, wiiich it has 
been hnind nco.1tiil to keep m check by an organization known 
as the l‘jnlrry Club. An enormoun multip'iea-.ifm of v.arieticR is 
another phase of this dovejnjimont. nearly all breeds having had 
tiicar older subdivisions supplL'inentcd by new colours, produced 
tiirough crossin;^ and skilful selection, amidst which buff or orange, 
now bred in nearly all fowls, has had a curious popularity. While 
fortmTly the diminutive batitams were confined to a lew well- 
marked varieti<;R, all the large breeds of poultry have now been 
<lwaTfod into bantam size bv the skill of breeders, d o enter farllicr 
into this branch oi the .subject v'y beyond tlm scope of the present 
article, but it may be interesting to state that at a public auction lu 
iQOT one prize fowl was sold for /150. 

Game BoujIs. —Game fowls differ less from the wild ] 3 ankiva tlian 
any other variety; they are, howf-ver, considerably larger, and carry 
the tail mor<‘ erect than the wild birds. Game fowls in Tngland 
were long cultivated not only as u.seful poultry, but on account 
of their combative tendencies for the cock-pit. Tlie comb in the 
game is single, the beak massive, the .spurs strong anfl vcTy .sharp. 
'J'hiTC is a tendency towards the assumption of tlie female plumage 
by the mahs, aud distinct brceJ.s of ■’ hcuuy ” game are known, 
(rauic arc iughly estrcnied for the table on account of tludr pluaipn{*ss, 
tlu‘ amount of the breast-moat, owing to the size of the j)cc1oral 
muscles, being very groat, from which cause, comhmod with their 
hardihood, they are most valuable for crossing witii other breeds, as 
the Dorking, diinglish-bred game have been roared of many varieties 
of colour, retaining in all cases tlicir distinctive p(T.uUariti»V, of form. 
CaTn(' fowls have been reduced in .size by selective breu bng, and 
exceedingly minute game bantams have born produced with the 
distinguishing characters of 1 he largt r breed. But the longdcgged 
an .3 long-necked " .stilty " game fowls, which resulted at one lime 
from breeding for exhibition purposes, have boon again superseded 
in f.'U’our of the old and genuine type. 

Cochirts. —This type, which must be regarded as inrduding not only 
the birds generally so-called but also the Brahmas and Tang.shans, 
IS of very large size, .some of the males reaching the great weight 
oi lO or 17 lb. They arc distinguished by a profusion of downy 
plumage, with small wings and lads; they arc incajiablc of long 
flight, and the pectoral muscles arc consequently but feebly 
developed. The t'ochins originally iiiip.nded from Shanghai were 
of several colours; .some c>f the grey birds in America wtTe crossed 
with the grey Clutta^.mg, the Brahmas being the result oi the cross, 
and they beeanu; established as a pure breetl, faithfully reproducing 
their own tyjie. ’Flu* Langshans, a later importation, have fuller 
breasts and le.ss abundant plumage. The exaggeration of fluff 
an.l leg-ieathcr lius removed all Cochins—it is to be feared per¬ 
manently- from amongst popular and useful breeds, and in only 
le.ss degree the Brahma, once the most popular breed of the day. 
On the other han 1 , new sub-breeds, based upon a cross from one or 
the oilier of the Asmtic races, have been multiplied and larg(dy bred, 
those being all of smooth-legged type aud somewhat Ic.ss in aize. 
A suh-variely of Cochin, raise.l iti America, by crossing witli a cuckoo- 
colnured bleed long known a^. Dominiques, becarnc fasliionable 
under the name of Plymouth Hocks. They are cnckoo-coloured, 
VJ2. each feather is marked with tmn.sversc grey stripes on a lighter 
ground, and, as in all cuckoo-coloured breeds, the cocks are of the 
.same colour as the hens; their legs arc not feathered, and the plumage 
i.s not 80 loo.se as that of the more typical Cochins. To the driginal 
cuckoo-coloured Plymouth Rock have been added buff and white 
vftrietiefl; and by crossing Cochins and Brahmas with other fowl*, 
American breeders producerl another useful race of compact form 
with Hmooth yellow lugs, and white feathers laced with black round 
the edge::, called the silvei-laced Wyandotte, to which were speedily 
added other colours and patterns of plumage. The fcalluTed Lang- 
shan has given rise to the Muck Orpington with smooth legs; and a 
local cros.s of Cochin ontl Dorking prevalent in Lincolnsliirc, to a 
buff breed with smooth white legs, now callcAl the buff Orpington, 
though quite unrelated to the former. All these arc u.seful for 
table, .and good layer.s. 

Malayan Fowls .—The Malayan type has been long recognized 
as of Eastern origin. The birds arc ot large size, close and .scant in 
pluj»tt]je, with very long legs and necks. The Callus gi^antsus of 
Temmmck, which he regarded erroneously as a distinct species, 
belonged to this group, as did the Kulm fowl and the grey Chittagont 
o 4 the United States. The Malays are of savage dispcnition, Severiu 


I smaller breeds of a somewhat similar type are known as Indian 
' Game; some of these, as the Ascels, are of indomitable courage. 
Until the arrival of the .so-called Cochin breeds from the north of 
China. Malays were the largest fowds known in Europe and were 
employed to impart size to other varieties by crossing. 

Spanish. —^I'hc Spani.sh or Mediterranean type is well marked. 
The birds axe of moderate size, with large single erect combs anil 
white car-lobes. In the black Spani.sh the whiteness of the car-lobc 
extends over the face, and its size has been 90 greatly developed 
by cultivation that in some specimens it is 0 or 7 1 a. in length and 
several in breadth. Closely relato.! to the Spanish, differing only 
in Colour of plumage and extent ol white face and ear-lobe, arc the 
white aud brown Leghorns, tlie slaty-blue Andalusians, the black 
Minorcan. Ac. All are non-ineubators, the desire to sit having 
been lost in the tendency to the increa-sed production of egga, which 
ha.s been dcveloooJ by the wrsistent and long-continued selection 
of the most lertilo layers. The white-faced Uack Spanisli, onco the 
most widely kept, has almost disappeared; but the allied red-faced 
Minorca and the blue Andalusian have achieved great popularity as 
free layers of large white eggs; and the yellow-fegged Leghorns ot 
similar type, Uicugh rather smaller, liavc spread on all wdos with 
much muhiidicatiou of varieties, the latest of which, with mottled 
black and wliito plumage, is termed the Ancona. 

The Hamburghs, erroneously so called Irom a name 
given them in the classification adopted at the early Birmingiiarn 
.shows, ai’c chiefly breeds of J'nglish origin. They have double 
combs and small white eav-iobos. 'rhcrc are various sub-varieties. 
Those with a dark crescent lilce mark on Uie end of each feather of 
the ben are termed Spangled Hambuvghs. Others are of uniform 
black plumage. A somewhat similar breorl of .smaller size, with 
each feather ot the hens marked with transverse bands ot black 
on a while or bay grounil, is termed Pencilled Hanii>urgh.s; they were 
formerly known as Dutch Everyday-layers. These breeds arc all non- 
ritters and lay .a remarkably large number of eggs. Hamburghs in 
England Jiavc been dquessed in recent years by the complicated 
system of breeding separate .strains for each sex; but there has been 
introduced from Europe tlie hardy ('amjiine or Braekcl, resembling 
the pencilled Hamburgh in plumage, hut larger and with a single 
comfc, and laying a large egg in gre.at numbers. 

Crested Fowls .—Tho crestw bree Is (iion-incubating) have long b< en 
cultivatocl on the contuient of Europe and are admirably delineated 
in tlic pictures by liondekocter and other early Dutch arlLsts. In 
Great Britain they are erroneously termed Polish. The develop¬ 
ment of the feathered crest is accompanied by a great diminution 
in the size of the comb, which is sometimes entirely wanting. Tho 
wattles also arc absent in some breeds, their jilace being occuincd 
by a large tuft of fcatliois, forming what is termed the “ beard." 
In all the crc*sted breeds there is a remarkable alteration of the 
cranium, the anterior part of ihe skull forming a prominent hollow 
tuberosity which contains a very large part of the brain. This 
portion of the bram-ca.se is rarely entirely ossified. There arc 
numerous sub-varieties of crested fowls. The best-known breeds in 
nnjfland arc the spangled, with a dark mark at the end of each 
feather. This mark often assume.* a crescent .shape, the horns of 
the. crcficcnl sometimes running up each margin of the leather so a.s 
to form a black border; feathers so marked arc termed " laced " by 
IMuiltry-Jaiicicrs. There arc also white Polish and a buff variety. 
A very distinct sub-variety x.s the black breed with a white crest 
on the head and large pnmlent wattles. A variety with the arrange¬ 
ment of these colours reverRcd was formerly known, but it has now 
become extinct. Some of the larger breeds of the west of Europe 
are closely related to the Polish. Tlie Creve-cceur is a crested bleed 
of uniform black colour; it is of large size and of great value for tlie 
table and for egg production. 

The Houdan is a black and white breed of very Rimilur character. 
In ifome breeds the form of the body and structure ol bones of the 
face closely renemblc those of the Pnlish, but there is an absence of 
the feathered crosl, the crescent-shared comb becoming more largely 
developed; such are those known as Guelclers, Bredas, and La Flecho, 
the latter being the best French fowl for eaUng. A small white- 
cresded variety, profusely feathered on the legs, was received about 
1864 from Turkey; they are known as Snltaus. The older French 
breeds are less kept than formerly, but a race originated in France 
by crossing Moudans with Dorking.s and light Brahmas, and known 
a.s the Faveroiles, is a tender and quick-growing table fowl, and even 
in the Houdan <listrict it.srlf is displacing the Hondan, one of its 
ancestors. The Faverollas have single upright combs, beards and 
whiskers, sliglitly feathered legs, and fn'e toes on each foot; and the 
general colour 01 the hen is .sidmon or fawn, with an almost white 
breast. 

Dorkings.—The Dorking type inclndos fowls that have for many 
generations been bred lor the .supply of Iho Lomloa markcU. They 
are all fleshy on the breast aud 01 line quality. The Dorkings have 
an extra toe, a monstrosity which lead.s to di.seasc of the feet. The 
Surrey and Sussex fowls are fonr-toed. The coloured Dorkings were 
greatly increased in size by cro.s8ing with an Indian breed of the 
Malay type. The bird.* of the Dorking type are fair layers and ^ood 
sitters. They arc rather delicate in constitution, and are chiefly 
brerl in the south of England. Crossed with the game breed they 
furnish a hardy fowl, plumper than the Dorking and larger than the 
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Game, which is of unsurpassed excellence for Ihn table. Mating a 
Marking cock with large gamu hens is iouncl to be the most advan¬ 
tageous. 

Silk Fotv/s.—These constitute a singular variety, in which the 
barbs of the feathers are not connected by harhules and the entire 
plumage has a loose fibrous appearance; similar variations are found 
amongst other species of birds, but are soon lost in a wild state. 
The silk fowl best known is tluit in which the plumage is purlecfly 
white, whilst the skin, cellular tissue between the muscles, and the 
periosteum covering the bones arc a deep blue hl.'tc’.t, the comb and 
wattles being a dark leaden blue. The birds arc .sdmirablc sitters 
and mothers, and are much valued for rearing pheasants, being of 
somewhat small Bte, Though of remarkable aiipcaranco when 
cooked, they arc of good rjuality. In crosses with other broods the 
hillty chiiriicter of 1ho plumage is generally losi, but tho dark skin and 
intermuscular cellular tissue remain and greatly lessen the value of 
the birds in the market. 

FrittM Fowls are birds in which each featiier curls outwards 
away from the body. ITiey are common in India, hut arc not 
adapted to the climate of Britain, as 1 he plumage ofifers an imperfect 
protection against wet. 

Kumplesr, howls are those in which tlie coccygeal vertebrae are 
absent; there is consequently no tail. By cro.s.sing, runiples.s breeds 
rd any variety luay be proiluced. 'i'Uey are not desirable to cultivate, 
as, from the .slnictur.d pcculi.aritics, the eggs arc very' apt to escape 
b'’m;; fertilised. 

Dumpies or Creepeys are birds in which the bones of the Ic-gs 
arc so short that their progression is considerably lutcTlercd with. 
Tliq host known are the Scotch dumpies. 

I-Oni>-talled Fowls, under the various names of Yokoh.aina or 
T’bocnix fowls, or Shinotawaro fowls, arc singular varieties recently 
introduced from laiian, in which the .sickle-feathers of the tad are 
0 or ^ ft. long. Ill Japan they arc .said to assume a much gTeator 
length. One bird in the museum at Tokio is stated to have sickle- 
leathers 17 ft. long. In other respects the fowls arc not pecnlhar, 
rescmtiling the birds of the Game type. 

Hantam .—This term is applied to fowls of a diminutive mic 
without any relerenee to the particular breed. By careful selection 
and crossing with small .specimens any variety can be ru.lucej to tJie 
ilc.si'ed sue. The Chinese had in the linminer Palace at Peking small 
Cochms weighing not more th.an i Iti each. The Japanese har-elong 
possessed a dw.aif breed with enormous tail and comb, and with 
very short legs. One of the most artificial breeds is the Sebright 
bantam, named after its originator. Thus bird has tlio laccd or 
marginal feather of the Polish combined with the absence of mate 
])himage in the cocks, so that it may be described as a hen-feathered 
breed with laced i>bimage. When perloct in marking it is of singular 
hpanty, but is not remarkable lor icrtility. 

Most of the. modem changes in breeds, broadly speaking, have 
been in the direction of replarin," poultry' with ehipRy fancy 
points by really useful fowls, yet it is noteworthy that they liavc 
been carried out by fanrirr.s, or breeders for exhibition, proving 
that thi-re has not been that practiral ant.agoni.sm between the 
aims of these breeders and the production of food vhieh some 
have alleged. But thereha.s further been, .sinre i8<)0 e.speciany, 
a remarkable dcvelopmenf of what has been termed “ utility ” 
poultry-hrei-ding. 

Feeding mid Egg-produetion .—These aspeets of poultry- 
(uUure are closely connected, and in both surh advances harm 
been made as almost amount to a revolution. The breeders of 
the United States have, led tlic way, and, though it had first 
been taught in England, were the first to prartise generally 
the systematic breeding, year after year, from the best layers 
only. It had aiwajm been known that some, hens would la 
from 150 to 200 eggs in a year whilst many did not exceed tco, 
and some laid much less. This was tested (on a better stock than 
the average) at the M.-iine expf’-rimcntal station in 1898-1899, 
260 pullets being selected, of which 5 died and 19 were stolen. 
Of the remainder, 39 laid 160 eggs each or more, and 22 less than 
100, tho rest coming between these figures; the five best laid 200, 
201, 204, 206 and 208 eggs in twelve months, and the three 
worst only 36, 37 and 38 in the same time. From such figures 
the money value of selective breeding is apparent. As a proof 
of what may be done by sy.stematie breeding, one American 
breeder obtained an average of 196 eggs per annum from a.5 
many as 600 white Leghorns, and another 194 eggs from 140 
Plymouth Rocks; greater numbers have been obtained from 
single birds or small liens of fowLs, but these are results from 
considerable flocks. 

It has been proved, however, that .such averages as these 
cannot be obtained unless they are fed for as well as bred lor. 


The most successful egg-farmers now feed their poultry on 
definite “ rations,” compounded so os to give what is termed a 
proper “ nutritive ratio,” or proportion of albuminoids to 
carbonaceous material. The basis of such feeding is analysis 
of foodstuffs, in some form which shows simply their percentages 
of albuminoids, fats or hydrocarbons, carbohydrales (starch, 
sugar, 8rc.), salts, crude husk or fibre, and water. Fats, being 
relatively niucli richer in r,arbon than the starch compounds, 
are generally multiplied by 2 25, and this product added 
instead to the carboliydrates; then the ratio of albuminoids or 
nitrogenous matter to this total of carbonaceous compounds is 
the “ nutritive ratio.” The following is a useful table of 
analy.ses made out in this way, taken from The Book of Poultry 
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White bread 

b‘8 

1-8 

^ 4*0 

5b'4 

0-5 

O’O 

.52-5 

Kice . 

0*6 

0-4 

r- 0*9 

So-O 

O’O 

O’O 

lyo 

Brewnrb’ grains 

5-4 

1*0 

- 3-0 

12-3 

l‘o 

3-8 

757 

Vcyeiablcs. 








Potatoes .... 

(,•5 

O'C 

” 0*0 

41*0 

2*0 

0-0 

50-3 

Ked chiver .... 

5 'o 

0*8 


■11 

•i '4 

^’•5 

72-0 

M^idow grass . 

.1-5 

I'C 

— 2*2 

’.V.'i 

2-0 

47 

75-3 

Hay . 

8*4 

2’b - 5-8 


0*2 

27-2 

J 4 ’t> 

Cabbage .... 

2*4 

(r4 ^ v’9 

3’^ 

■'4 

1-3 

9^*3 

Onions. 


0-2 — D'3 

4-8 

<^•5 

2’i) 

gi ’o 

Turmps . 


o-i 


4-u 

I’O 

i ’4 

9.V'' 

Animal Foods. 








Dry meat meal . 

71-2 

1.17 - 3 n '8 

0-3 

•VI 

0*0 

107 

Flesh of fowls . 

21*0 

T« - H-.S 

O'U 


O’O 

74 'o 

Horse-flesh .... 
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2-f» zr yH 

O'O 

1-4 

O’O 

74-3 

Lean of beef 


V. 

7*9 

O’D 

I'b 

0*0 

i 7‘1 -4 

Frcsh-ciit bone . 

2<»‘2 

2(>* 

= 587 

O'O 

24‘0 

O’O 

20’7 

Dried I sh .... 

4^*4 

Il*{) ^ 2(»*l 

O‘0 

ao‘2 

O’O 

10*8 

Milk . 

4*0 

1-5 7 0 

4-8 

07 

O’O 

87*0 

Skim milk (separated) 

.VI 

o- 

07 

5-1 

07 

O’O 

00’b 

Kggs (yolk i.nfy) . . 

lira 

30-0 ~ 67-3 

O'O 

T'O 

0*0 


,, (white only) . 

r2'o 

2-0 r. 4*5 

0*0 


0*0 

84*8 


Many writers have introducetl unnecessary complication into 
a very simple matter. Sonic elaliorately compute the amount of 
" dry matter,” which is nicUloss if our analy.ses show tiie proportion 
of water, as above. Others have calculalej " digestibility," on file 
theory that food not rejected as excrement is ” retained in tho body." 
This theory h.as a hasi.s in tlic case of animals which consume a large 
amount of hard indigestible fibre, excreted in such a iorai as liorso 
manure; but lowhs macerate all tliey eat in the crop, and grind it in 
the giiard, and in their case the excreta represent very little 
undigested food, but mainly tho final result of the vital processes, 
and of iood usefully employed in carrying these on. We may he 
sure that we more than allow for any factor of indigestibilily if 
we merely leave out any crude husk or fibre, giving that to the 
fowl for whatever it is worth, and calculate our ratio direct from 
■Uic figures of the table. 

Two extremely simple cases will suffice as examples of the modem 
method. Potatoes are often cheap, but on account of their starchy 
composition require a " balance,” and the same may be said of 
maiie ; one method of balancing each will .show, what is meant and 
the simplicity of the calculation. We will take potatoes ami bran 
fiist. 
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Xalto of Potatoes and Bran. 


I ! 1 ) Potatoes. 
1 ID Brail. • 



[ Album!- ! 
noids. 

FatxaJ. 

Carbo¬ 

hydrates. 

Salts. 


0-3 

O'O 

41*0 1 

2*0 


13-3 

9*0 

44-0 

6*0 


j 22'0 

90 

1 

i 

85*0 

-1 9*0 

94 0 

80 


Adding here the iats x 2\ to the carbohydrates, we get the ratio 
oi the mixture us 22 94, or about 1:4^, which is very good. Coming 
next to {he maize, let us suppose that it is desired to feed this as 
grain in the evening, and to balance " it by an equal weight ol 
" mash " or soft mixture in the morning. One way would be as 
lollows:— 

A Diet cuntaining Maiic. 


I 



Alhumi- 

iioids. 

Fal X 2,1. 

Carho- , 

hydrates, ^"ts. 

3 It) Maize (X 3) . 

1 lb Horse-flcsii . 

2 lb Grouiitl ual.s ( a 2) . 

.D'5 
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30*0 

5fo 

.V« 

2,1-8 

io<T5 ' 4'5 

0*0 1*0 

0(j*o 5*0 

8.V2 

S4'() 

295*5 ' 105 

+ I 

380-1 1 


Tliis ration exiilams liow in such a case we must multiply the figures 
for maize by 3, and tho.se tor oats by 2, being the proixirtions we arc 
taking to one portion of hor.se-fle.sh. The ratio of this dietary comes 
out slightly lower than i : 4i. 

The projicr ratio for feeding fowls has received much discussion. 
Dietetic authorities mostly agree that about i : 5 is the best for 
maintenance of animal life generally, and more si>ecifically that there 
should be of albuminoids about ib parts in 100, of fats 7aiidcarbo- 
hyilrates 75. That should suflice for growing chickens; but it 
is fairly obvious that fowls fattening may require more fat, while 
the constant prorluction of eggs, whose high ratio is shown in the 
analyses, must require a larger amount of albuminoids. This fact 
is indicated by the lien herself, which when laying devours large 
earthworms, usually rejected with disgust at other times. She 
shows by this appetite how .specially she needs albumen; and fowls 
on a wide range, though only fed with corn, may thus in summer 
" balance " a dietary for themselves by the worms and insects 
which they procure. When they cannot do this, more albumen 
must be supplied, and the general opinion of practical egg-farmers 
has tended towards a ratio of i : 4 or i : .(j tor hens in full lay. 
One succe.s.sful American breeder feeds as high as'i : 3, and states 
that liis results have been best at that figure. 

Passing from theory, the greatest practical advance in poultry¬ 
feeding has probably been the discovery of the benefit to be 
derived from dividing the extra supply of albumen between 
fresh bones cut up small in a mill (known amongst breeders as 
“ cut bone ”) and such green food as clover or cabbage. The 
bones contain a good proportion of fat, and of mineral salts also, 
which careful experiments have shown to be of great importance 
both in egg-production and for growing stock. Green food had 
until recently been looked upon chiefly as a corrective, or neces¬ 
sity for health, though it was known that fowls on a pasture 
grazed largely. But the nutritive ratio of clover is as high as 
1:3, and American poultry-farmers now use it largely as really 
albuminous food, to promote laying. Its use in this way also 
allows more animal food to be used without ill effect; and to this 
free use of clover and cut bone in conjunction the improved 
results upon American egg-farms are largely due. The following 
is the “ mash ’’ ration on a successful American egg-farm, and 
represents a high forcing diet: middlings or sharps 100 lb, maize- 
meal 75 Ih, gluten-meal (a highly nitrogenous by-product of 
American flour-milling) 25 lb, clover-meal 80 lb, meat-meal 
35 lb, all weighed dry, mixed with boiling water in the evening, 
and kept covered all night. 

The majority of poultry-farmers give their stock each day 
one feed of grain, and one of soft meal-food or “ mash,” but by 
no means agree as to the times for these meals. In England, 
morning mash and evening grain are almost universal, the latter 
giving more support during the long fast at night, and the former 
more rapid recuperation on cold mornings. But in America 


and Canada, where the climate compels confinement of the fowls 
for months together in enclosed sheds, health and eggs can only 
be secured by constant “ scratching,” to promote which the 
grain is scattered amongst loose litter spread several inches deep. 
Many, therefore, prefer to scatter the grain in the morning and 
feed the mash at night, alleging that a good breakfast of mash 
makes the fowls lazy, with bad results. Others state that this 
is avoided by a rather scantier morning feed of mash, with a 
j slight sprinkle of grain in the litter ^terwards. In 1890 a 
j careful experiment was made by the Massachusetts Agricultural 
College, two similar lots of pullets being fed upon similar food, 
on the two plans, for two periods of several months each, in 
I summer and winter season.s, and each lot receiving, besides the 
i morning and evening feeds, a slight sprinkle of millet in the 
I litter, to promote exercise. In egg-production there was 
' scarcely any difference, what little there was being in favour of 
' the morning mash; and the birds thus fed became also somewhat 
I the heaviest. The most remarkable result was that the weight 
of manure voided in the night was nearly double in the case of 
the evening-mash birds, .showing the rapid digestion of mash 

■ food. 

I Artificial Incubation and Rearing. —In the separate article on 
iNCtinATOR, details are given concerning the appliances u.sed in 
artificial hatching and rearing, and the subject may be only 
briefly treated here. 

Even in England the eggs hatched in incubators now probably 
equal, or nearly equal, those hatched under hens ; in America 
the wide practice of artificial incubation is difficult to realize. 
Of small-sized machines one Illinois maker sold 14,800 in 1899; 
and in regard to large sizes, in igoo at least seven names and 
addre.s.ses were known of operators who each used from 55 to as 
many as 85 machines, every machine holding 300 or more eggs ; 
somewhat .smaller plants were of course far more numerous. 
Experience on such a vast scale has led to a practical advance 
I of comsiderable importance. While in England it is still usual 
• to effect empirical adjustment of ventilation and moisture, the 
; better American incubators now dispense with direct moisture 
' altogether. It was remembered that the hen hatches without 
moisture, and equally so the egg-ovens of Egypt; the absence of 
direct air-current, and consequently of any rapid evaporation, 
being the obvious explanation. The manufacturers therefore 
I set them.selves to slow the movement of the air; and when this 
j object was effectually accomplished, it was found that there 

■ was no need for moisture, and that the chicks also hatched out 
; stronger and in higher proportion. The general opinion in 
j the United States, where many farmers tested both hens and 

machines on a large scale, whilst still undecided between them, is 
that the proceeds of artificial incubation arc superior by about 
10 %, and this is based upon hatches of thousands annually. 

Artificial hatching necessitates artificial brooding, and in this 
also great changes have taken place, any real success in rearing 
having been for some years far behind that in hatching. The 
method universally attempted at first might be called the 
“ coverlet ” system, nestling material such as strips of flannel or 
wool, warmed from above, being provided for the chirks to 
nestle under, us they do under the feathers of the hen. Many 
were reared in this way, but failures were also terribly general, 
and these were ultimately traced to confinement and pollution 
and heating and rebreathing of the air, caused by the nestling 
material. That system is now abandoned, warmed but open 
chambers being provided, which the chicks use at pleasure, but 
which have no coverlet to rest upon their bodies. In some, 
heated pipes traverse the upper part of the chamber, some 
inches above the chirks; in others a warm iron plate radiates 
heat in the same way; in others warmed air is brought in by 
flues or openings; in some small ones the lamp itself bums in 
the chamber of the brooder: but the principle is common to" 
all of a warmed shelter, open above, and generally with an cuter 
chamber also, sheltered but not heated, which breaks the transi¬ 
tion to the open air outside. In America a very large propor¬ 
tion of the chickens reared are brought up till hardy in the large 
“ brooder-houses ” mentioned below. 
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Poultry-faming. —Poultry-farming in a practical sense is 
now carried on somewhat extensivdy in various ways, under¬ 
standing that term to include any case where poultry-culture 
is carried on for substantial profit, or as an important interest 
of the holding, beyond the mere breeding of prize birds for 
exhibition. The difficulty never had been, as some have stated, 
in ground getting tainted or rent costing too much. It is now 
well understood that in the English climate loo birds per acre 
must not be exceeded, though it is far better to confine them to 
one half or one-third of the space, while some crop is got off 
the remainder when they go yearly to absolutely fresh ground. 
The mere rent of an acre is not much for loo fowls, but the real 
difficulty was and is that a fowl is such a small unit, entailing 
constant liability to small losses and wastes, and necessity for 
labour and oversight out of proportion. Hence at a time when 
100 eggs per annum was thought a fair return for each bird, and 
there was but a poor and uncertain market for them, this 
difficulty was insuperable. A very different average production 
would now be worked for; while, on the other hand, the greater 
crowding into cities, and growing appreciation of eggs as an 
article of diet, have caused a market for “ new-laid ” eggs at 
good prices which prcviou.sly did not exist. It is these changes 
which have altered the conditions. 


On any such scale as this the manure becomes of great impor¬ 
tance. About 1880 Dr Augustus Voelcker, chemist to the Royal 
Agricultural Society, made the following analysis of two samples, 
one moist or fresh dropped, the other freed from much moisture 
by storing under cover for four weeks:— 

Fresh Partially Dried 


Manure. Manure. 

Moisture. Ci'Os 41-06 

Organic matter and ammonia salts . 2o-ig 38-19 

Tribasic phosphate of lime. . . . 2-97 5-13 

Magnesia, alkaline salts, &c. . , . 2-63 3-13 

Insoluble sibcious matter (sand) . . is-.sS 12-49 

100-00 100-00 

Containing nitrogen. 1-71 yyH 

Equal to ammonia. 2‘09 4-39 


Valued in the usual way, Dr Voelcker found that the moist 
manure was worth £2 per ton, and the drier stored manure 
£4 4s. per Ion; but though the figures were indisputable, for 
many year.s .such manure was practically unsaleable. Gradually 
in Sussex it became saleable at 6d. per bushel, and in 1900 some 
of the smaller fatters were selling it at prices varying from 4s. 
to 15s. per load; the larger men either used it themselves or 
1 obtained higher prices. 


The chief development in England at the beginning of the 
20th century was a very large increase in the poultry kept upon 
farms. Formerly very few were kept, looked after ca.sually by 
the mi.stre.ss or a boy, and only expected to provide for the house¬ 
hold and occasionally a few shillings in cash, while any food 
exprcs.sly fed to them was grudged. It has now been taught all 
over the countiy, by lecturers under the county council tech¬ 
nical instruction committees, that poultry pay best of any 
branch upon a farm. It has become generally known that, 
provided they can be run over the farm by using detached 
houses, and not huddled together, a dozen hens per .acre can 
be kept upon a holding without interfering with any other 
stock; indeed, the curious fact is observed that horses and cuttle 
prefer to graze over grass that might be thought soiled by the 
fowls. Where the statement was once derided, it is now a 


Really large poultry-farms are few in England, and to 
give quite recent facts would be to run the risk that they 
might prove ephemeral. It has been supposed that the 
‘ common experience is failure after two years’ trial, but 
j this is unduly pessimistic. Even in 1901 two farms in 
I Herkshire were selling eggs from over 2000 and jcxx) laying 
i hens ; and there was one farm in the west ol England, 
i occupying 300 acres w'ith the poultty (besides a shorthorn 
' herd and other branches), which had a stock of 5000 
. pullets for laying, and had been in existence four years, 
' a large capital amounting to thousands of pounds having 
Ircen sunk in it. The owner explained that two years was the 
critical period, simply because for about that time there were 
practically no returns, and that in his case he had only “ turned 
the corner ” after three year.s. Though a practical man 


commonplace of counly council lecturers, that the additional 
manure thus made is really worth to the farm Irom sixpence 
per bird per annum for small breeds to as much as one shilling 
for very large one.s. Out of a large number of similar instances 
collected in 1900, one specimen may be given. In Worcc.ster- 
shire 210 towls had the run of 100 acres, lots of 20 to 30 being 


already, he liad begun in a small way with one incubator and 
training one man; gradually extending, building up his own 
market, organizing his own selling agency, and building a mill 
to grind his own grain. Only such gradual extension by 
practical men can ever lead to surce.ss. 

Hesides the breeding of prize poultry, the changes mentioned 


kept in detached houses. From 20,000 to 25,000 eggs per 
annum wore marketed, and 150 to 200 chickens, the food 
averaging about £40, and the cash return £90 to £100. The 
almo.st universal opinion is that the manure pays lor the labour, 
and that the annual profit averages from 4s. to 5s. 6d. per head. 

Poultry-farming on a larger scale than this is also carried on 
in connexion with the Su.s.sex fattening industry, presently 
described. That was until recently a separate busine.ss, chickens 
being bought from neighbouring small rearers, or imported 
from Ireland, to go directly into fattening cages; and it has 
often been stated that rearing and fattening together were 
incompatible. This was so far true that the manure made by 
numbers of fattening poultry wa,s very considerable, and had to 
be used upon a small holding kept in order to use it; such a 
holding, therefore, received as much as it could poasibly bear, 
and was thereby “ sickened ” for live poultry running at large. 
Put with an extra holding or larger holding this is not the cose, 
and increasing competition and the desire for the two profits 
have led to a large amount of rearing and fattening combined. 
In 1894 one of the officers of the agricultural commission found 
8000 chicJtens being reared and fattened annually on one farm 
of 200 acres, and this proved only a pioneer : in 1900 he found 
(among.st many such instancc.s) 4000 reared upon 80 acres, 
1500 upon 22 acres and 5000 upon an extra holding (taken for 
the purpose) of 40 acres. In most cases the main cereal crop 
was oats, to be fed to the fowls; and some cows were kept, the 
skim milk from which was used in the .same way; but the poultry 
was the controlling interest of the whole. 


in the early portion of this article have led to another class of 
breeding directed to the supply of pure races from good stoc.k, 
but bred mainly for purposes of utility. The demand for such 
I stock, at fair prices, though far below those for prize stock, is 
! a good index of the development of the poultry industry. The 
j establishments which supply it furnish eggs for hatching, or 
I stock birds, or newly hatched chickens, which are now hatched 
i in incubators and sold by thousands when only one day old, at 
i which age they travel without needing food. .Some of such 
establishments are quite large. One in Yorkshire occupies 
I 43 acres .solely devoted to this business. 

Poultry-farming has reached its fullest development in the 
j United States, owing no doubt to the apparently inexhaustible 
I market; butcher’s meat being far less eaten than in England, 
i and poultry and eggs to a large extent replacing it as national 
I food. More especially is there an enormous demand for small 
chickens, known as ■“ broilers,” weighing from 1} lb to 2 tb only, 
destined to be .split in half and broiled on a gridiron. These 
birds being unfattened, and ready at ten or twelve weeks, give 
a quick turnover with less expense and risk than older fatted 
birds; and this peculiar demand has largely dominated .^merican 
poultry-farming, a great deal of which runs in the direction of 
great “ broiler-plants ” solely devoted to the liatching and rear¬ 
ing of these broilers, while large “ brooder-houses,” similar to 
those used in that business, are prevalent on more miscellaneous 
farms. The broiler business started at Hammonton in New 
Jersey about 1880-1885, when plant after plant was rapidly 
erected, some of which have since shut down; but many other.? 





218 


POULTRY AND POULTRY-FARMING 


have taken their place, and some of the originals are still running. 
The chicks are all hatched in incubators (many plants running 
from ao to 40 machines), and then transferred to long “ brooder- 
houses,” built with a corridor all along one side, the rest being 
divided into successive pens for the chickens. The.se latter arc 
moved along every few days to the next of the pens, which are 
arranged so os to giee rather more space as the birds grow 
larger. Each pen has next the corridor a “ hover ” or brooding- 
shelter. These have no nestling material, but only a roof or cover 
.somewhat to retain the heal, closed by a curtain cut into strips 
in front; and are warmed by hot-water pipes running along the 
building. Generally these pipe.s run some inches above the chicks 
reposing on the floor, and are set rather on a slant, .so as to be 
higher for the bigger chicks in the larger pens: hut in some cases 
they run under the floor, and warm the air which enters under the 
hovers. Every hover, with its inmates, can be reached from the 
corridor at the back of all. In many cases the chickens are 
confined in the.se small pens until large enough, the floors being 
littered and regularly cleaned; but some raisers have also small 
outside yards which they use in fine weather. The mortality 
in nearly all plants is great, as might be supposed. 'ITiere are 
said to be some at Hammonton which only market 30 % of the 
eggs incubated, yet pay a modesi profit at that, which is 
allowed for. On the one hanri. a broiler realizes about four 
times the cost of its own hatching and food; on the other h.md, 
the labour is very heavy and the loss considerable: these factors i 
obviously give a very wide margin of possibilities as regards 
success or failure. 

The mo.st remarkable establishment of this kind, embody¬ 
ing some novel features, was erected in Ohio at the end of 18^ 
by J. Loughlin. The plant co,st over |6o,ooo. and was 
de.signed to market 250 to 300 broilers per dav regularly, weigh¬ 
ing ij lb each, whici) were sold alive to one large dealer at 
$3 per dozen. Each day an average of 450 eggs were started, 
the chicks from which went into one pen. For the chicks, while 
small, there, were 30 small pens, each with 5 by 10 ft, of 
floor space, or at the rate of six chickens per square foot; and 
there were 60 larger pens each 8 by 12 ft. with outer runs to 
each of 8 by 20 ft. Eypry day the chickens were marketed from 
the ninetieth pen, and all the re.st moved one pen forward, 
leaving the first small pen vacant for the day’s hatch: thus fully 
22,000 birds were in the plant at one time. 

In more general American poultry-farms the same system of 
“ brooder-houses ” largely prevails, and from many great 
numbers of broilers are sent to market; hut as both heart and 
liver are perceptibly affected by such rearing, birds intended 
for stock are either taken out of doors early, or reared in detached 
brooders, as in England. Some establishments are mainly egg- 
farms, high averages being obtained by the sysitem before 
described. Many breeders have a high reputation for their 
stock as layers, and derive large profit from selling stock or eggs 
to other farms. There are m.any immense duck-farms or 
“ ranches,” as mentioned below, which sell nothing except 
.stock ducks or market ducklings. A great many combine the 
breeding and sale of exhibition poultry with .some or all of these, 
objects, fancy points being on the whole less distinct from u.scful 
qualities than in England, and the farmer and exhibitor far more 
commonly combined. 

As a rule, American poultry-farmers employ long ranges of 
buildings divided into pens or houses, with enclosed yards in 
front; and the most remarkable fart is that interest can be 
paid upon the capital sunk in such buildings. The explanation 
m some cases is that much is put up by personal labour, while 
the cheapness of land and feed are also favourable. But the 
clim.atir conditions also differ. During the winter months the 
birds have to be confined in what are called ‘‘ scratching-sheds,” 
end American farmers have succe.ssfully reduced to a system 
the keeping of them healthy and in profit by scratching amongst 
Utter in a small space. During this period the outer runs 
sweeten and recuperate; smaller runs therefore suffice, and the 
stock is kept closer and more compact. Another system is 
pursued, more especiallv about Rhode Island, called the “colonv” 


plan; detached rough houses, holding forty or fifty hens each, 
being .scattered over the farm: there may be a hundred houses, 
but there is no fencing. This is very economical in buildings, 
but expensive in the labour of feeding and collecting eggs, and 
the system is only possible near the sea or where there is little 
.snow. In several cases it has been abandoned for the system 
of housing and scratching-sheds. 

There are a few very large establishments indeed in the United 
States, combining almost every branch. At the Meadow Brook 
Farm in Pennsylvania, occupying 80 acres, the buildings total 
112,000 sq. ft. under Cover, and the farm has sent to market 
in one year 25,000 chickens and 20,000 ducklings, besides .selling 
many stock birds, and an enormous number of eggs for hutch- 
in,'; at an average price of 1(540 per 1000. Businesses like this 
are very exceptional; but farms on a more moderate scale 
arc numerous, and intelligent American farmers reckwi to make 
a profit of a dollar per annum for each head of their laying or 
breeding stock. 

Table Notional taste governs the market for table 

poultiy to a large extent. In Kngland while moat, skin and logs 
are proferrcil, and at one time black legs or yellow skm were heavily 
(loicountcd. More knowledge ha.s largely removoel that prejudice, 
blit white lias a market value still. In France exceedingly white and 
.smooth skill is preferred, but buyers are indiflerent to black legs. 
In Amenca yellow ^in and leg.s are actually preferred, such fowls 
being Ihuuglit more juicy. bul thei-e lias beea some tendency towarils 
while meat of late. Belgian feeders think the best result follows 
from crossing a yellow-skinned race upon a white-fleshed one. It is 
some confirmation of this idea that one of the bcAt English table 
fowls IS the produce oi a cross between Dorkings and tlie yellow- 
.skinned Indian game, wliilo utlier .similar instances might be cited. 
For some years past the quality of British table poultry has been 
.sho-wn by cli.splays of plucked birds in connexion with the Christmas 
-Smithfioid Cattle ."show. For many years France had a reputation 
lor greatly surpassing British production; and as Uic best French 
fowls readily sell for each and more in the Fans market, it would 
not be surprising it they we"e .su;)crior to sucli .as liavc to be s'llcl 
for 15s. per couple. Frenrh fatters appear to seek and obtain a 
! smooth whiteness of fai under the skin almost like that of a bladdur 
I of lard—which does not find favour in the British market; but tlie 
best Judges have Coiisklerod that the finest English specimens staged 
were equal to all comers, and some lealized hirfi prices. Foreign 
experts, equally with Eiigli.sh, admit that England has now 
little to learn from any foreign femler.s. 

Tlie chief supply of the be,sl fowls lor the London market lias long 
come from tlie bussex district whose centre is Hoathheld ; these are 
tci'med “ Surrey " fowls, tliough Surrey now send.s few in comparison. 
This local industry has been founded in a curious way upon the 
" ground oats ” of the district, the whole grain being ground up, 
husk and all, nearly as fine as flour. Thus is done by a poculiar local 
dressing of the stones, which are “ stitched ’’ into little pits by a 
pointed lack, instead of being dras.sed into narrow grooves, as for 
flour-milling; and this meal is found sjiecially .suitable for feeding 
and fattening poultry. In early times cottagers crammol a few 
fowls with pellets of meal dipped in milk, but this method is now 
quite .supersedorl by machine cramming, a rubber tube from tlie 
maciiine being introduced into the crop of each fowl, and a .stroke 
of the foot mi a pedal squeezing out a ration of tliin, almo.st creamy, 
paste, composed of the ground oats, fat 'and sour .skim-milk, a food 
which puts on flesh fast and makes it white and delicate. Groat 
experience is required m this business. When killed and plucked, 
the fowls are placed in a trough whilst still warm, close side by side, 
and their backs .anil breasts pressed closer together by a board loaded 
with heavy weights. This combination of fattening and subse<iuent 
shaping constitutes the. Sii.ssc:: system, which is extending in some 
other parts of England; many excellent fowls, well fed, but unfal- 
tened, are also suppUod from Lincolnshire (known as “ Bostons ") 
and other distnets. The largest provincial towns have similar 
supplies in las,s degree. 

In America larger fowls are called " roastors," to distinguish them 
ironi the broilers above described; and there has grown up iii the 
eastern states a system of rearing these also in confinement Hatch¬ 
ing them begins in September, and the birds are at first reared in 
brooder-houses; but when large enough arc placed about fifty 
together in small houses, with <> by 8 ft of floor, in small yards 
about 20 ft square. One very successful raiser puts 300 blrd.s into 
one pen lo by 17 tl., in a warmed bouse, where they remain till" 
killed at 7 tb or 8 lb weight One firm had raised in this way, for 
seven years in succc.ssion, 2000 birds per annum upon half an acre 
of ground, bnt occasionally there is .serious mortality in tiiis kuul 
at business, and as a rule only bo % are reared of those hatched, 
the loss of the rest being averaged and allowed for. 

In western Europe tliero is some demand for chickens fattened 
quite young, weighing only 8 uz. to 12 oz. each, and known as petit-; 
tjouxsiw-;. or " milk ehickees.’* Tn Belmiim Romewhat oni^e 
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weJghinp tt]i to ij Ih, are sold as ptultts de grains. The demand for 
such birds in England is small, and confined to the West End of 
Lofidou, tlic flesh being too excessively tender for average English 
paUten. Birds of similar sites liave lately been finding a maiitet 
in the United States, as " squab broilers," but are split and broiled, 
and not fattened, the difference being that a whofe bird ia served 
for one portion. 

Turkeys .— The varieties of the turkey (y.t.) differ chiefly as 
to Colour. TTie principal Engli.sh breeds are the bronae or Cam¬ 
bridge, the black or Norfolk, the fawn and the white. Of these 
the first, especially when crossed with tlie American, is the 
largest and most desirable. 

Turkey-broeding has been largely dominated by the magnificent 
American bronae breej, derived Irani wild blood, and distinguished 
for size and weight. There is some quo.stion whether it docs not 
require more space and fresher ground than the older English strains, 
and may not be more delicate on small holdings, ft-ench birds 
come largely to the Christmas market in London, but, as compared 
with English, are small. The chicks, when hatched after twenty- 
eight days’ incubation, should be left undisturbed for twenty-four 
or Oiirty hours, during which time they arc digesting the yolk that 
is absorbed into the intc.stinal canal at birth. No attempt should 
be made to cram them; their first food should consist of sweet 
fresh meal, soft custard made with equal parts of egg imd milk 
set by a gentle heat, and, above all, abundance of .some totter 
milky herb, as dandelion, or, much better, lettuce running to .seed, 
on which they can be reared successfully with very little food of any 
other description. The young turkey.? progress much better if the 
hen has the range of a small enclosure from the first than if she is 
confined to a coop; thu.s reared they are much Eardicr than when 
cooped and corn-fed, and not so susceptible to injury from slight 
showers; but a damp locality .should be avoided. Turkcy-hen.s 
are most persevering sitters, and are employed in France to hatch 
successioirs of sittings of hens' eggs. Turkeys can often be most 
advantageously reared by cottagers, as one or tsvo hens only can be 
kejit, one vfsit to the male being sullicicnt to fertilize the entire batch 
of eggs. The young turkeys find a larger proportion of their own 
food than fowls, and with a good free range cost but little until they 
are ready for fatbaiing for the tabic. In places where the oppor¬ 
tunity serves they may be allowed to roost in the trees with great 
aJvant.tge. Some wild flocks treated like pheasants arc to be tound 
ill sc--end of the large parks in Scotland as well as in England. 

Guinea-fowls. —^The guinea-fowl {q.v.) may be sumessfniiy 
reared in any dry locality provided it has a good range and trees 
in which to ron.st. The hen la) s an abundance of eggs, which 
are generally hidden. The birds are useful as furnishing a supply 
of poultry for the table in the interval that ensues between the 
time when game arc out of season and that before chickens arrive 
at maturity. On a dry, sandy and clialky soil and in a warm 
situation they are reared with ease, but are quite unsuited to 
damp, cold localities. The continued vociferation of the hen- 
birds renders their maintenance near a house very objectionable, 
a« the cry is continued throughout great part of tlie night. 
Several variations of colour exist, but they do not require any 
detailed description. 

Ducks.- All the varieties of the domesticated duck are 
descended from the common malliu-d or wild duck. Anas hoschas, 
a species which, though timid in its wild state, i.s easily domesti¬ 
cated, and suffers changes of form and colour in a few genera¬ 
tions. The most important breeds are; the Rouen, which, 
retaining the colour of the original species, grows to a large 
size; the Aylesbury, a large white breed with an expanded lemon- 
coloured bill; the Peking, a white breed with a pale yellowish 
tint in tlie plumage, and a very bright orange hill; two breeds 
wluch are entirely black. The smaller of these, which has been 
bred down to a very diminutive size, is remarkable for the extreme 
lustre of its feathers and the fact that its eggs are covered 
with a dark black pigment, which becomes less in quantity 
as each .successive egg is deposited. It is known by the equaHy 
absurd names of E^t Indian, labrador or Buenos Aires duck. 
The larger black variety, the Cayuga duck, has been introduced 
into England. Decoy or call ducks are small breed.? of a very 
loquacious character, which were originally bred for the 
purpose of attracting the wild birds to Uie decoys. Some are 
of the natural colour, others are white. Amongst the leas known 
breeds are the Duclair ducks of France, evidently the result 
of crossing white and coloured varieties. Among the breeds 
differing in structure may be mentioned die Indian Runner 


duck, formerly balled Penguin duck from its erect attitude, 
the hook-billed and the tufted ducks, &c. During the last 
fifteen years of the 19th century the first of these became very 
popular in England as a hardy forager and good layer, many 
birds laying 150 to 180 eggs in a year. It is small in body but 
good in flavour, and is a great favourite in many districts. 

Formerly the greater number of ducklings came to the London 
market Irom the Vale of Aylesbury. Thi.s trade still continues, 
but the adherence ot the Aylesbury duckers to old-fashioned method.?, 
and the increasing demand, has led to great competition in other 
districts, .such as Norfolk, Lancashire, Kent, &c. Some of the new 
duck-farmers market 10,000 to 15,000 annually, mostly luitched m 
incubators, and never allowed in the water or out of the small rearing - 
>ens. In America, however, thi.s kind of rearing has found its 
idlest development, the number who raise 10,000 ducklings or more 
being considerable, and a few sending to market, as above indiratisl, 
very large numbers indeed, requiring .^o to 80 incubators to keep 
up the supply. 11 is remarkable that while in England the Aylesbury 
is gencmify preterred, in America the Peking duck is universally 
used, and has been made by selection both larger and a better layer. 
Some duck-larmer.5 in England have, howcviT, also adopted the 
Peking. By good feeding the ducks are causal to lay in the winter 
months, when the eggs are liatched under hens, the young ducklings 
being reared in artilicially warmed buildings or in the labourers' 
cottages; they arc fed most liberally on soft food, soaked grits, 
boiled rice with tallow-melt er.s' greaves, and in ten or twelve weeks 
arc fit for the market; it lulled before moulting their quills, which 
they do when aliont twelve weeks old, they are heavier than after¬ 
wards and much better e.ating. When ducklings arc required for 
the early spring markets the old birds must be fed most freely to 
cause the production of eggs in cold weather, com being given 
in vessels of water, and the birds must be shut up at night, or the 
eggs will l>c laid m the water, where they sink and become putrid. 
Duck-rearing is a very profitable industry, very high prices being 
paid for ducklings in the early montlrs of the year. The .so-called 
Muscovy duck is a Brazilian species, Cairina moscitata, which is not 
reared lor the m.nrket, although the young birds are edible. The 
drake not unfroquetitly males with tile common duck, ami large 
but sterile hy'brids are the result. 

Geese. —The domestic goose fq.v.) of Europe is undoubtedly 
the dc.scenJant of the migratory Graying goose, Anser cinereus, 
from which it differs chiefly by its increased size. Although 
domesticated since the time of the Roman.s, it has not lieen sub¬ 
ject to much variation. The most inportant breeds are the 
large grey variety known as the Toulouse, the white breed known 
as the Embden, and the common variety frequently marked willi 
dark feathers on the back, and hence termed “ saddlebacks.’’ 
After the Criraeun War a Russian variety was introduced into 
Engliuid in which the feathers are singularly elongated, and even 
curled and twisted; this breed, termed the Sebastopol, is of small 
size and more important as a fanciers’ breed tlian from a praclico 1 
point of view. In some countries a sccord species is domesti¬ 
cated : it is usually termed the Chinese, knob-fronted or swan 
goose, An.scr cygnoides. Though perfectly distinct as a species, 
having a different number of vertebrae in the neck and a loud 
clanging voice, it breeds freely with the common goose, and the 
hybrids produced are perfectly fertile. 

Geese in England are declining in relatii-c popularity. In Germany 
they arc consnnied to an enormous extent, and Ihe Briti.sh consul- 
general at Berlin reports that even the large domestic supplies 
have to be sopplementod by con.sidcrable imports from Russia, a 
special " goose-train " of fifteen to forty cars arriving daily from 
the Russian frontier at (Jiat citv. Jn Amoiica there has been in¬ 
creased interest in goose-breeding, and in the Chinese goose 
ospeci.-illy, which has been largely bred (with some trifling peculiari¬ 
ties) under the name of Ihc African goose, and crosstS with the 
Embden and Toalou.se. The produce of this African cross is con¬ 
sidered very tertile and profitable to rear. 

Geese are much more exclusively vegetable focdcr.s than ducks, 
and can only bo kept to profit where they can olrtain a large propor¬ 
tion of their food by grazing. The old birds should not bo kiued oil, 
as they continue fertile to a great age. Geese arc readily fattened 
on oats thrown into water, and the young, when brought rapidly 
forward for the markets, afford a very good profit. The Chinese, il 
well fed, lay at a much earlier date than the common species, and, 
if thoir eggs are hatched under Urge Cochin hens, giving three or 
four to each bird, the young are ready for the table .nt a t-ery earlv 
period. Tlie nest, as in all coses of ground-nesting buds, should 
tie made on the earth and not in boxes, whicla become too dry and 
ovcivheated. In breeding for the market or for the sake of profit, 
the very large exhibitiem birds should be avoided, as many ate barren 
from ovv-fatness, and none arc so prolific as birds of fair average .size. 
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National Interests and Commerce.— The foreign importations of 
eggs Into Great Britain increased rapidly during the later years of the 
I9fh century. Taking only altemau; years for brevity's sake, the 
following table shows the amount, value and average price per no 
between 1870 and 1900 :— 

Number, Value and Price of Imported Eggs. 

Average 
Price. 


Year. 

‘ Number of Eggs. | 

V'alue. 

1870 

1 

430,842,240 

£ 

! ,102,080 

1872 

, .'i 3 i> 59 t, 72 o 

1,762,000 

i «74 

680,552,280 ' 

2.433.134 

1876 

7.'i3, 026,040 

2,620,396 

1878 

783.714.720 

2,511,0^1 

1880 

1 747,408,600 

2 235,451 

1882 

I 811,922,400 

2,.385,2(1.3 

1884 

j 903,6o8,7()o ) 

2,910.493 

1880 

1.035,171,000 

2,884,063 

1888 

1,126,793,000 

3,083,107 

’890 

I ,■234,950,000 

3,428,8o(> 

1892 

• .33(1.730,000 

3.794, 7 iS 

1894 

1,425,236,000 1 

3,786,329 

l8g6 

1.589,401,000 1 

4,i84,(j5(> 

189S 

1,730,952,000 , 

4 , 457 ,I (7 

1900 ' 

2,025,820,5(10 ' 

5,406,141 

iiucl) figuR's the conclusion 

might be 
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eggs were " ousting " JJritlsIi to a formidable extent; but such a 
conclusion is dispelled when we take into consideration questions of 
price and nationality. Imported eggs are of very different ijualities 
and prices, France averaging for the year 1900, 7s. 7jd. per 120, 
IJeumark 7s. Ojjd., Belgium Os. 2d., Germany 5s. gjd. and Jfussia 
5S. bd., many of the latter being almost putrid when sold in liiigland, 
and chiefly used ill manufacture.s, for which, at a low jirice, they 
answer perfectly. Many eggs arc sent trom Russia to Germany, 
Belgium and even Bonmark, so that some of these also come froin 
her, at an original price with which no British producer could com 
pete. A steady decline in imports ot the higiier priced French eggs, 
and an enormous increase ol low-priced eggs, explain the drop in 
average price from Hs. 7(1. per 120 in 1874 to Os. .iJd. in 1900; ami 
were this all, the inference would be simply tliat tli'e selling price of 
eggs had fallen. But this is not so. Wliile the higher pneed 
foreign eggs have thns been largely displaced from the market, 
there has grown up a very large demand for Britisli " new-laid " 
eggs, at prices much higher than any of the above. There is a 
wholesale market for such eggs in London. The lowe,st price (in May) 
for 1900 was 7 s. Od. to 8s. Od., and the highest (in December) 
19.S. to 20s. per 120. The quantity ot reputed '' new-laid " Briti.sli 
eggs now sold is enormous, and has grown up in llie lace of foreign 
imports, the native producer selling in sjiite of them, and at far better 
jirices, many times more than he did, say, in 1875. 

The following were the Bntish imports of dead poultry and game 
for the last three years of the 19th century :— 

Value of llritish Imports of Poultry and Came. 


Year. 

France. 

Russia. 

Belgium. 

Other 
(oun tries. 


£ 

£ 

£ 

£ 

1898 

217,703 

164,498 

127,923 

127,368 

1899 

296,555 

J.39.834 

165,803 

183,102 

1000 

333.'48 

199,282 

213 ,603 

264,327 


Tile total lor 1900 thus amounted to /i,010,300. The imports from 
France and Belgium are largely for the Christmas market. Those 
from Russia are chiefly very small fowls wrarjied in paper and packed 
in cases of a hundred each, which come ovct frozen, to be sold at 
IS. 2d. or IS. .3d. each. Other .sources include America. Canada 
and Australia, which have been sending smaller but increasing 
quantities of larger birds, paclied in smaller numbers, and which 
realize 28. bd. to ,3s. (>d. each, a lew of the largest as much as 4s. each. 
Such supplies have somewhat affected the Sussex fattening industry, 
necessitating the production of a lower class of bird at a lower price 
and narrower margin; but they look rough and inferior in colour, 
and chiefly supply restaurant and hotel demand. The foreign 
birds being cold-storage goods, which must be consumed quicldy 
when taken out, a fresh Sussex fowl of the same weight will always 
sell lor considerably more. 

There are no statistics of British poultry; in lixsland they are 
collected. The year 1851 closed a decade in which the number of 
hoklings under ten acres had decreased enormously, and the number 
of poultry in Ireland was then returned as 7,470,994. In 1889 
this number had doubled to 14,8,30,317, and in i8gg there were 
•8,233,320. The Irish Agricultural Organization Society is doing 
much to improve breeds and management, and the packing of eggs, 
of which Ireland is a considerable exporter to Great Britain. There 
is also now a considerable exfiort of lean chickens for fattening to 


Sussex and other parts of England, and a smaller number have also 
been fattened in Ireland. 

In Australia most of the federated states have a produce export 
department, which receives eggs and dead poultry into cold storage 
and sliips to London, managing, if desired, the whole business. That 
of South Australia shipped a good many eggs to England in 1895, 
but the temperature was found too low for eggs, and this trade has 
so far not developed. Dead poultry come in a similar way from 
West Australia and Victoria to London. In New South Wales such 
arrangements have inaugurated a small export business which seems 
the most active of any, and more seems known about the poultry 
industry in this state than in others. The government statistician 
estimated the number kept in 1900 at 3,180,000 fowls, 320,000 
ducks, 234,000 turkeys and 97,000 geese, the annual consumption 
being about three-fourths of this, and of eggs about 97,000,000. 

In Canada the government makes con.siderable effort to encourage 
poultry. It has establi.slied several stations where sy.stematic 
fattening of chickens in the English luanner is taught, and oHicial 
experiments are also made on the results of various feeding-rations 
and other matters. From these stations shipments of fatted chickens 
were first made to Liverpool and London, commencing an export 
trade which shows signs of growth. 

The poultry' industry in the United States is the most gigantic 
in the world. By the census of 1900, which tabulates returns from 
3,090,252 out of the 5,739,(137 farms in the States, the number of 
fowls over three monflis old on the ist of June 1900 was refunicd 
•es 2.33,598,085, with 0,599,307 turkeys, 5,070,80.3 geese, and 4,807,358 
ducU.s, or 250,081,073 birds in all, valued at 85,794,990 dollars. 
This, however, would include very few ot the chickens raised that 
year, which would not have reached the age stated, and mainly 
represents breeding and laying stock, which thus averages about 
49 birds to every holdinp; it also of necessity omits many of the 
smaller city-lot raisers. The value of the poultry raised during the 
whole year 1899 is given as 130,891,877 dollars, and ol the eggs 
jiroduccd (1,293,819,180 dozen) at 144,280,180 dollars; a total year's 
product of over ,{50,000,000. Adding only a very moderate amount 
lor city-lot and other small producers not making return the poultry 
indu.sfry in America exceeded in value cither the wheat crop, or 
swine or cotton crop. 

The imjiortanee of jioultry in France has long been recognized, 
lieing due mainly to the prevalence of moderately small holdings 
and the national disposition to small rural industries. The eggs 
exporteil are collected from the farmers by such a well-organized 
system that eggs collected on Wednesday are in the London market 
the following Tue,sday. The home consumption of eggs is also 
enormous, so that when prices for foreign eggs decreased m England, 
the Paris market paid better. Ini 900 the Paris Municipal Council 
reported the consumption ol eggs in that city alone in the previous 
3'ear as 212 per head. Eggs are imported from Italy to some extent. 

The conditions in Belgium are somewhat similar to those in France. 
Some eggs are imported from Italy, and much ol the iionie production 
is from imported Italian hens, kept laying for a year and then killed : 
eggs are exported chiefly to France, Great Britain and Germany. 
There is a ialtening industry somewhat similar to that in Sussex, 
lean chickens being bought for fattening in eertain markets. The 
chief exjiort of these is to Germany, but there is some to the London 
market, especially in December. 

In the rietbeflands the number of poultry increased comsider- 
ably during the last decade of the 19th century, excepting turkeys, 
which diminished. Taking 1900 as a typical year, there were 
4,083,312 fowls, 430,022 ducks, 30,307 geese, and 13.130 turkeys; 
and there were atout 70 siiecial establkshments for poultry-rearing, 
wliich were rather on the increase, chiefly for local requirements. 
Of eggs there were exixirted to Belgium 656,898, England 370,418 
and Germany 3,212,845 kilos; but the imports were in excess of this 
by 2,910,269 kilos, and came chiefly from Russia. Dead fowls and 
ilucks also go to the countries above named. 

In Denmark there were in 1900 about 9,000,000 fowls, mostly local 
and Italian. The eggs exported numbered .332,000,000, practically 
all to England; there were imported 35,600,000, practically all 
Rus.sian, re-exported to England. The flourishing export trailc is 
due to a good co-operative system. 

Germany is a large consumer rather than a producer of poultry 
products, and chiefly a carrier of her nominal exports. She imports 
eggs from Italy and Austria-Hungary as well as from Russia. 

Austria-Hungary has a large trade in poultry and eggs. In 1900 
the dual monarchy imported poultry to the value of ^{268,240 
and eggs to the value of £1,230,655. But the exports of poultry 
amounted to £977,051, and of eggs to no loss than £3,750,076. 
This country is therefore a very large producer, most of the eggs 
going to Germany, and some of them through her on to England, 

Italy sends live fowls, for laying, to northern Europe, and eggs ' 
to Belgium and France. 

In Russia the growth of the poultry industry has been very great 
since 1890. In that year her Briti.sh trade was small: in 1900 she 
bulked largest of all countries in eggs sent to England direct, and 
some nominally from others really came from her. Her exports of 
eggs (reckoned as £i =10 roubles) were valued in 1898 at £3,113,386, 
and of live poultry (chiefly geese) at £637,000; but this latter sum is 
now exceeded by geese Mone sent to Germany, as aboye noticed. 






POUNCE—POUND 


Her vast southern provinces arc, of course, the origin of this produce, 
which is collected by dealers from the farmers, the price realised 
by the latter for eggs being in summer sometimes less than a rouble 
pot hundred. The government has shown considerable interest 
m this growing industry in several ways, and pro<htco is carried at 
almost incredibly low rates on the State railways; but the vast 
distances involved must always confine Russian produce to the 
supply of the cheaper class of demand in western Europe. (L. Wr.) 

POUNCE, (i) To drop upon and seite: properly said of a 
bird of prey seizing its victim in its claws. The substantive 
“ pounce,” from which the verb is formed, was the technical 
name in falconry for the claws on the three front toes of a hawk’s 
claws, and so The Booh of St Albans (1486) “ Fry.st the grete 
Clees behynde ... ye shall call horn talons. . . . The Clees 
within the fote ye shall call of right her Pownces.” (2) To 
decorate metal by driving or punching a design into it from the 
under or back part of the surfa(;e; also to decorate cloth or other 
fabrics by punching or “ pinking ” holes, scalloping the edges, 
&c. Both these words seem to be variants of “ punch ” (?.».), 
which comes ultimately from the Latin pungcre, punctum, to 
prick, pierce. From them must be distinguished (3) “ pounce,” 
a preparation of powdered cuttle-fish or sandararh, the resin 
of the sandarach-tree, formerly used for drying ink on the 
roughened surface of vellum, parchment or paper where an 
erasure had been made; later, the word was also given to the 
bhek sand used generally as a dusting-powder for drying ink 
before the invention of blotting-paper. The “ pounce-box ” 
or “ pouncet-box ” was a familiar object on all writing-tables 
till that time. A similar box with pierced lid for holding 
perfumes or aromatic vinegar also bore the name. This word is 
formed from the Lat. pumex, pumii c-stone, which was employed 
for securing a smooth surface on vellum, parchment, S;c. Tlie 
term ” pounce ” is also applied to a finely powdered gum of the 
juniper or to pipe-clay darkened with charcoal u.scd in trans¬ 
ferring designs to fabrics, wall-surfaces, &c., tlirough holes 
pricked in the original drawing. 

POUND.’ (i) An enclosure in which cattle or other animalsarc 
retained until redeemed by the owners, or when taken in distraint 
until replevised, such retention being in the nature of a pledge 
or securit}' to compel satisfaction for debt or damage done. 
Aninuil.s may be seized and impounded when (i) distrained for 
rent; (2) damage feasant, i.e. doing harm on the land of the person 
seizing: (3) straying; (4) taken tinder legal proce.ss. A pound 
belongs to the township or village or manor where it is situated. 
'The pound-keeper is obliged to receive everything offered to his 
custody and is not answerable if the thing offered be illegally 
impounded. 

B}’ a statute of 1554, no distress of cattle can be driven out 
of the hundred where taken unless to a pound in the same county, 
within three miles of the place of seizure. This statute also 
fixes 4d. as the fee for impounding a distrc.ss. Where cattle 
are impounded the impounder is bound to supply them with 
sufficient food and water (Cruelty to Animals Acts 1849 and 1854); 
any person, moreover, is authorized to enter a place where 
animals are impounded without food and water more than twelve 
hours and supply them; and the cost of such food is to be paid 
by the owner of the animal before it is removed. A statute 
of 1690 gives treble damages and costs against persons guilty 
of pound breach ; and by statute of 1843 (Pound Breach) persons 
releasing or attempting to release cattle impounded or damaging 
any pound are liable to a fine not exceeding £5, awardable to 
the per.son on whose behalf the cattle were distrained, with 
imprisonment with hard labour in default. In the old law books 

I Pound, in sense (i), is represented late in O.E. by the compounds 
punii-fold and puml-nrecbe and by tlie derivative pynilan, to dam up, 
enclose, and for-pyndar, to shut out. The origin is unknown; 
“ pen," an enclosure, is from a different root; “ pond " a small pool 
of water, is a Middle English variant of " pound." In sense (z) 
the O.E. and M.E. pund, Du. pond, Get. Pfnnd, arc derivatives 
of the Eat. indeclinable substantive pondo —really an ablative 
singular as if from pondus (2nd declension)—a variant of pondus, 
ponieris, weight. The Lat. pondo is used as a shortened form of 
libra pondo, pound by weight. Finally is the verb " to pound,” 
to crush by beating, to strike or beat; this in O.E. is punian, the d 
being excrescent as in " sound " noise. The word i.s rare outside 
English; cf. Mod. Du. puin, rubbish, broken stone. 


varieties of pounds—as a common pound, an open pound and 
a close pound—are enumerated. By the Distress for Kent Art 
1737 any person distraining for rent may turn any part of the 
premises mto a pound pro hoc vice for securing the distre.ss. 
Pounds are not now much used. (F. Wa.) 

Pound (2)— (a) a measure of weight; (b) an English money 
of account, (a) The English standard unit of weight is the 
avoirdupois pound of 7000 grains. The earliest weight in the 
English system was the Saxon pound, subsequently known as 
the Tower pound, from the old mint pound kept in the Tower 
of London. The Tower pound weighed 5400 grains and this 
weight of silver wn.s coined into 240 pence or 20 .shillings, hence 
pound in sense (2) (a pound weight of silver). The pound troy, 
probably introduced from France, was in use as early as 1415 
and v^s adopted as the legal .standard for gold and silver in 
1527. The act which abolished the Tower pound (18 Hen. VIII.: 
the “ pounde Trove which cxceedeth the pounde Tower in weight 
iii quarters of the oz.”) substituted a pound of 5760 grains, at 
which the pound troy .still remains. There was in use together 
with the pound troy, the merchant’s pound, weighing 6750 
grains, which was established about 1270 for all commodities 
except gold, silver and medicines, but it was generally super.scded 
by the pound avoirdupois about 1330. There was also in use 
for a short time another merchant’s pound, introduced from 
France and Germany; this pound weighed 7200 grains. The 
pound avoirdupois has remained in use continuously since the 
14th century, although it may have varied slightly at different 
period.s—the Elizaliethan standard was probably 7002 grains. 
The standard pound troy, placed together with the standard 
yard in the custody of the clerk of the Hou.se of Commons 
by a resolution of the House of the 2nd of jiine 1758, 
was de.stroyed at the burning of the houses of parliament 
in 1834. In 1838 a eoinmi.ssion was appointed to consider 
the restoration of the standards, and in consequence of 
their report in 1841 the pound avoirdupois of 7000 grains 
was .substituted for the pound troy as the standard. A new 
standard pound avoirdupois was made under the direction 
of a committee appointed in 1834 (which reported in 1854), by 
comparison with authenticated copies of the original standard 
(.see Phil, Trans., 1856). This standard pound was legalized 
by an act of 1855 (18 & 19 Viet. c. 72). The standard avoirdu¬ 
pois pound is made of platinum, in the form of a cylinder nearly 
r‘3S in. high and i'i5 in. in diameter. It has a groove or channel 
round it to enable it to be lifted by means of an ivory fork 
(for illustration see Wmghts and Mea.sdres) and is marked 
“ I’.S. 1844. 1 lb.” P.S. meaning Parliamentary .Standard. It is 
preserved at the Standards Office, in the custody of the Board 
I of Trade. Copies were also deposited at the Houses of Parlia¬ 
ment, the Royal Mint, the Royal Observatory and with the 
Royal Socieri'. 

See ibic Reports of the Standards Commission (0 parts, 1868-1873). 
especially 3r(l report (on the abolition of troy weight) ami slU 
report (on the business of the Stanilarils Dept, and the condition 
of the official standard.s and apparafiis; description of the reveri¬ 
fication of the various official standards, wilh ifiagrams). 

(b) The English monetary unit is the pound; it was originally 
a pound toeighl of silver (hence written I for libra, Lat. pound 
weight), coined into twenty shillings, and is now reprc.sented 
by the gold sovereign (r/.w.). The pound Scots was at one time 
of the same value as the English pound, but through gradual 
debasement of the coinage was reduced at the accession of 
James I, to about one-twelfth of the value of the English pound, 
and was divided into twenty .shillings, each about the value of 
an English penny. The Eg)'ptian pound, written £E, is a gold 
coin of 100 piastres, and was made the monetary unit of the 
country by a decree of Ihe 14th of November 1885. Its weight 
is 8-544 grammes of gold 0-875 ^"6 and its value in English 
standard gold is (i, os. fijd. The Turkish pound is written 
£T. The Turkish monetary system is dealt with at length under 
Turkey : Monetary System. 

Valuable information from the historical point of view will be 
found in the Reports of the Standards Commi.5sion quoted above, 
and in H. W. Chisholm’s On the Science of Weighing and Measuring 
(1877) and his Seventh Annual Report as warden of the standards; 
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II. Ruding, Annals oj Ike Coittage (1819); and H. J. Qiansy, Our I 
li'eights and Measures (1897). (T. A. I.) ' 

POUS8IK1 MICOLAfl (i594-ir«5), French painter, was bom 
at Le.s Andelys (Eure) in June 1594. Early sketches attracted 
the notice of Quentin Varin, a local painter, whose pupil Poussin 
l>ocan)c, till he went to Paris, where he entered the studio of 
Ferdinand Elle, a Fleming, and then of the Lonainer L’Alle- 
niand. He found French art in a stage of transition: the old 
apprenticeship .system was di.sturbed, and the academical schools 
destined to supplant it were not yet establislied; Iwit, having 
met Courtois the matltematician. Poussin was fired hy tlie study 
of his collection of engravings after Italian masters. After two 
abortive attempts to reach Rome, he fell in with tlie chevalier 
Marini at Lyons. Marini employed him on illustrations to hts 
poems, took him into his household, and in 1624 enabled Poussin 
(who had been detained by commissions in Lyons and Paris) 
to rejoin him at Rome. There, his patron having died, Pou.ssin 
fell into great distress. Falling ill he was rev ived into the Iwuse 
of his compatriot Dugliet and nursed by his daughter Anna Maria 
to whom in 1629, Poussin was married. Among his first patrons 
were Cardinal liarberini, for whom was painted the “ Death 
of Clerraanicus " (Harberini Palace); Cardinal Omodei, for whom 
he produced, in 1630, the *’ Triumphs of Flora ” (lajuvre); 
tiardinal de Richelieu, who commissioned a Bacclianul (Louvre); 
Vicenjo Giustiniani, for whom was executed the “ Massacre 
of the Innocents,” of which there is a first sketch in the British 
Museum; Cassiano dal Pozzo, who became the owner of the first 
.series of the “ .Seven SacTaments ’’ (Belvnir Castle); and Fi^art 
de Chanteloup, with whom in 1O40 J’oussin, at the call of Subltt 
de Noyers, returned to France. lajuis XIII. conferred on him 
the litle of “ first painter in ordinary,” and in two yeans at Paris 
he produred .several pictures for the royal chapels (llw “ Last 
Supper," painted for Versailles, now in the Louvre) and eight 
cartoons for the Gobelins, the series of the ‘‘ Labours of Hercules’’ 
for the Ixiuvre, the “ Triumph of Truth ” for Cardinal Richelieu 
(Louvre), and much minor work. In 1643, di.sgusted by the 
intrigues of Simon Vouet, Feuquieres and Ihe architect Lemerr.ier, 
Poussin withdrew to Rome. There, in 1648, he finished for 
De Chanteloup the second series of the ” Seven Sacraments ” 
(Bridgewater Gallery), and also his noble landscape with Diogenes 
throwing away his Scoop (Louvre); in 1649 he painted the 
“ Vision of St Paul ” (Louvre) for the comic poet Scarron, and 
in 1651 the “ Holy Family ” (Louvre) for the duke of Cr^quj. 
Tear by year he continued to produce an enormous variety of 
works, many of which are included in the list given by 
Filibien. He died on tlie rqlh of November 1665 and was 
buried in the church of St Lawrence in Lucina, his wife 
having predeceased him. 

The finest collection of Poussin Vs painting.s a.s well as of his 
drawing-, is po.s.se.s.sed hy the ],rmvrc; but, besides the pictures in 
the Nation.al Gallery and at Uulwicli, England possesses several of 
hi-s most considerable wnrhs : Tlie “Triumph of Pan “ is at Baisildon 
(Berkshire), and his great allegorical painting of the "Arts" at 
Knowsley. At Rome, in the Colonna and Valuntiiii Palaces, are not¬ 
able works hv hiiu, and one of the private apartments of Prince Doha 
IS decorated by a great series of land.scapes in distemper. Through¬ 
out his life he’stood aloof from the popular movement of his native 
school. French art in his day was purely decorative, but in Poussin 
we find a survival oi the impulses of the Rcnaiasance coupled with 
conscious reference fo classic work as the standard of cxcgUenca 
In general we see his paintings at a great disailvantage, for tlic 
colour, even of the best preserveil, has changed in parts, so that 
the keeping i.s disturbed; and the noble construction of bis dohgns 
ran be batter seen in engravings than in the uhginal. Amongst 
the many who have reproduced his works Audran, Claudine StcUa, 
Picart and Pesno are the most successful. 

Pous.sm left no clitldreti, but he adopfed a.s his son Caspar 
Dughet (Gasparo Duohe), his wife’s brotlier, who took the name 
of Poussin. Gaspar Poussin (lOii-iOy.'j) devoted himself to 
land.soapc painting and rendered admirably the severer beauties of 
the Roman Ckimpagua; a imtcworUiy series of works in tempera 
representing various sites near Romo is to bo seen in tlie Colonna 
Palace; but one of his finest easel-pictures, the “Sacrifice of .\bra- 
ham,” formerly the property of the Culonna, is now, with other works 
by the same paint cr, in the National Gallery, London. The frescoes 
executed by Caspar Poussin in S, Martino di Monti arc in a bad 
state of preservation. The Laiuvto does not possess a single work 
by his hand. Caspar did at Rome on the 27th of May iCyj, 


See Sandrart, Aeai. nob, art. piei.; JjUres it Nicolas Pousein 
(Paris, 1824); F8Iibtci>, Bnlretiens: Gault de St Cormain, Fts de 
Nicolas Poussin (1806); D’Argonville, Airiig^ de la vie ies painCres; 
BoocIutU, Poussin el sou antvre (1S38); Emilia F, S. jettison 
(Lady Dilke), ’’ Documents inidits, la- Poussiti/' is I,’Art (r*82). 

FOOT, ako whiting-pout or bib (Gadus luscus), a fish of the 
family G-ididae. It is a small species abundant on the coasts 
of northern and western Europe, but less so in the MeditcrraBean, 
It is distinguished from other species of the genus Gadus by 
having a deep short body, with more or less distinct dark bars; 
a short and obtuse snout, not longer than the eye; the upper jaw 
the longer; and a long barbel at the chin. A black spot occupies 
the upper part of the ba.se of the pectoral fin. Pout affect certain 
localities of limited extent, where a number may be caught with 
hook and line. They are excellent food, but mu.st be eaten 
soon after capture. A pout of 5 lb is considered a very large 
specimen. 

POUVILLON, £1HILE (1840-1906), French novelist, was horn 
at Montauban (Tam ct Garonne). He published in 1878 a 
collection of stories entitled Nouvclles rfalistes. Making himself 
the chronicler of bis native province of Quercy, he painted its 
Rcenciri' and its life with great clearness of outline and without 
exaggeration. His books include Ceselle (1881), the story of 
a pca.s.Tnt girl; L’Jmwmil (1884); Je.an-de-Jcanne (1886); Lr 
Cheval bleu (1888); Le fou d’etre chaste (1900); Chante-pleure 
I (1890); Les Aiitihel (1892); Petites dmes (1893); Mademoiselle 
I CUmenee (1896); Pays et paysages (1895); Petites gens (1905); 
j Bernadette de Lourdes (1894), a my.steiy; and Le Rot de Rotne 
(1898), a pky. He. died at ( hambdry. 

POVINDAH, a class of warrior nomadic traders in Afghanistan, 
who belong chiefly to the Nasir and .Suliman Knel tribes of 
Ghilzais. Their name, which designates their occupation, is 
derived from the same root as the Pushtu word for “ to graze.” 
TTiey arc almost wholly cng.aged in the carrying trade between 
India and Afghanistan and Central Asia. Thev assemble every 
autumn in tiie plains east of Ghazni, with their families, flocks, 
herds and long strings of camels and horses, laden with the good.s 
of Bokhara and Kandahar; and forming caravans march through 
the Kakar and Waziri countries by the Zhob and Gomal passes 
of the Suliman hills. Entering Dera Lsmail Khan district about 
October they leave their families and flock.s, their aim.-- and .some 
two-thirds of their fighting men in the great grazing grounds 
wliirh lie on eitlier .side of the Indus, and while some wander 
in search of employment, others pass on with their merchandise 
to the great cities of India, and even by rail as far as Calcutta, 
Karachi and Bombay. In tlic spring they again a.ssemhlc, and 
return by the same route to their homc.s in the hills aljout Gliazni 
and Kalat-i-Ghilzai. When the hot .season begins, the men, 
leaving their belongings behind them, move off again to 
Kandahar, Herat and Bokhara, with the Indian and European 
merchandise which they have brought from Hindustan. For 
generations the Waziris have carried on war to the knife with 
these merchant traders. To meet the opposition that awaited 
them on the road the Povindahs used to move heavily armed, 
in bodies of from 5000 to 10,000, and regular marches and en¬ 
campments were observed under an elected khan or leader. 
But since the Gomal Pass was taken over by the British and 
opened up in 1S89 there has been comparative security on the 
border. During the Second Afglian War the tribes on the Tank 
border were stirred up by emissaries from Kabul, and the Suliman 
Khel joined the Mahsud Waziris in their daring raid on the town 
of Tank in January 1879. Colonel Boisragon, who commanded 
at Dera Ismail Khan, moved out against the Povindiih settle¬ 
ments in the mouth of the Gomal Pass and .severely punished 
them. The Povindahs paid a fine of nearly R.s. 60,000 (£6000), 
and agreed that in future their migratory hands should oe di.s- 
snned on their entry into British territory, their weapons to 
be deposited in a military arsenal, and returned to their owners 
when they again crossed the border. 

FOVOA. DE VARZIM, a. seaport of northern Portugal, in the 
district of Oporto; on a small and ill-sheltered bay, i8 m. N. of 
Oporto by the branch railway to ViBa Nova de FamiM^Jto. 
Pop. (1900), 12,623. I" summer Povoa de Varzim i.s the most 



POWDER- 

fr«qi4«iit«d sea-bathing resort in northern Portugal; it i&also the 
headquarters of important liudine, bake, and sea-hream fisheries. 

POWPEB (through 0 . Fr. puldre, modem p^u, from Lat 
pulvisy pMivvtis, dust), the small loose particles into which 
solid matter is disintegrated by such processes as grinding, 
crushing,, pounding, &c., hence any preparation which takes the 
form q 1 such loose uncompacted particles, the most familiar 
example of such preparation being that of gunpowder {qn.). 
Many powders are found in medical uses, some of which have 
retained the name of their inventor, such as the compound 
powder of rhubarb, “ Gregory powder,” named after a Scottish 
doctor, James Gregory (1758-1834). Various preparations in 
form of powder are us^ for toilet purposes. During the period 
when the hair or wig was worn “ powdered ” or whitened, 
liouses had a special room set apart for tlie process, known as 
the powdering-room or closet. In some birds, such a.s the herons, 
certain down-feathers or plumulae break ofi into a fine dust as 
fast as they are formed and form tracts defiired in size and situa¬ 
tion and known as “ powder-down patches.” 

POWELL, FREOEBICK YOBQ ^850-1904), English his¬ 
torian and scholar, was born in Bloomsbury, London, on the 14th 
of January 1850. Much of his childhood was spent in France 
and Spain, so that he eaily acquired a mastery of the language 
of both countries and an msight into the genius of the people. 
He was educated at Rugby School, and matriculated at Oxford 
as an unattached student, subsequently joining Christ Church, 
where he took a first-class in law and modern hi.s.tory in 187a. 
He was called to the bar at the Middle Temple in 1874, and 
married in the same year.' He became law-lccturcr and tutor oj 
Christ Churcii, fellow of Oriel College, delegate of the Ckurendon 
Press, and in 1894 he wa& made regius professor of modern 
history in succession to J. A. Froude. Although he never made 
any extensive contribution to history, he was a particularly 
stimulating teacher. He had been attracted in his .school-days 
10 the study of Scandinavian hi.story and literature, and he was 
eloselvallied with ProfessorGudbrandrVigfusson(d. j8S9),whom 
he as.sisted in Mvi Icelandic Prose Reader Corpus pocticum 

horeale (1887), Origines islandicae (1905), and in the editing of 
the Grimm Centenary papers (1886). He took a keen interest 
in the development of modem French poetry, and Verlaine, 
Mallarmd and Verhaeren all lectured at Oxford under his 
auspices. He was also a connoisseur in Japanese art. In politics 
his S3rmpathies were with the oppressed of all nationalities; 
he had befriended refugees after the Commune, counting among 
his friends Jules Vallis,' the author of Les Refractaires; .and 
he was also a friend of'Slepniak and his circle. He died at 
Oxford on the 8th of May 1904. 

See the Life, with letters and selections, by Oliver Elton (1006). 

PQWELL, OEOBGE (c. 1658-1714), English actor and 
filaywright, was the son of an actor of tlie same nanto (d. c. 
1698), with whom, as the king of Bakani, he first appeared ip 
1687, as Emanuel in The Island Princess, Tate’s version of 
Fletcher’s play. He wrote or adapted Alphonso, King of 
Naples (1,661), Tteache/rous Brothers (1676), and Very Good Wife 
(1693), and acted in tliem and in a long list of contemporary 
plays almost until his death. As a tragedian he succeeded to 
many of Betterton’s parts, but not to his genius. 

I*OWELL« JOHN WESLEY (1834-19921)1 American geologist 
uud enthnologist, was bom at Mount Morris, New York, 
on the 34th of March 1834. His parents were of Engli.sh 
birth, but had moved to America in 1830, and he was 
educated at Illinois and Oberlin colleges. When the Civil 
War broke out he entered the Union Army as a private, 
and at the battle of Shiloh he lost his right arm. He 
contmued, however, on active sendee and served os division 
chirf of artillery before Vicksburg, reaching the rank 
of major of volunteers. In 1865 he was appointed jsofessor 
of geolcCT and curator of the museum in the Illinois Wesleyan 
University at Bloomington, and afterwards at the Normal 
University. In 1867 he commenced a series of ejtpeditions to 
' (1833-1883), member of the Commune of 1871. 
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the Rocky Mountains and the canyons of the Green and Colonado 
rivers, during the course of which (1869) he made a daring boat- 
Joumry of t^ee months, through the &sn<} Canyon, the river 
channel not having previously been explored. In th^ travels 
he gathered much valuable information on the geolo^, and he 
also ma^ a special study of the Indians and thair wgiiages. 
His able work led to the establishment under the U .S^fovemment 
of the geographical and geological survey of the Rocky Mountain 
r^ion with which he was occupied in 1870-1879. lliis survey, 
with those of Ferdinand Hayden (1839-1887) and Captain 
George M. Wheeler (b. 184s), was incorporated with the United 
States Geological and Geograpliical Shirvey under Clarence King 
(1843-1901) in 1879, when Powell became director of the 
Bureau of Ethnology, a department he had assisted in founding. 
On King’s resignation in 1881, Powell was appointed director also 
of the Geological Survey, a post which he occupied until 1894. 
To him the present thorough organization of the U.S. Geological 
Survey is largely due. 

His principal publications were Exploration of the Celerado 
River of the West and its Tributaries Reportan the Gedogy 
of the Eastern Portion of tlte Uinta Mountains (1876), Report on 
the Lands of the Arid Regional liu UniledSlales{ii'j<))J.nlradMction 
to Sic Study of Indian Languages (1880), Canyons of Sie Colorado 
(1895), Truth and Error (1898). Especially important were his 
observations on wliut is now termed the “ Uinta type ” of 
mountain structure: a broad, flattened anticline, from which the 
strata descend steeply into bordering low grounds and quickly 
resume their horizontality—being sometimes faulted, and 
affording evidence ol enormous denudation. He died in Haven, 
Maine, on the 23rd of September 1902. 

So* F. S. DcUeabaugh, Romance of the Colorado. River (Now Yoric, 
1903), and Canyon Voyage: Second Powell lixpedition (New York, 
1908). 

POWELL, VAVASOB (1627-1670), Welsh Nonconformist, 
was by birth a Radnqrsliir# roan and was educated at Je.sus 
Oillege, Oxford. About 1639 he entered upon the career of an 
itinerant preacher, and for preaching in various parts of Wales 
he was twice arrested in 1640; however, he was not punished, and 
during the Civil War he preached in and around London. In 
1646, when the v’ictory of the parliamentary cause was assured, 
Powell returned to Wales, having received a certificate of char¬ 
acter from the Westminster Assembly, athough he had refused 
to be ordained by the Presbyterians. With a salary granted to 
him by parliament he resumed his itinerant preaching in Wales. 
In 1650 parliament appointed a commission “ for the better 
propagation and preaching of the gospel in Wales,” and Powell 
acted as one of the principal advisers of this body. For three 
years he was actively employed in removing from their parishes 
those ministers whom he regarded as incompetent. In 1653 he 
returned to London, and having denounced Cromwell for accept¬ 
ing the office of Lord Protector he was imprisoned. At the 
Restoration in 1660 he was arre.sted for preaching, and after a 
short period of freedom he was again seized, and he remained in 
prison for seven years. He was set free in 1667, but in the 
following year he was again a prisoner, and he was in custody 
when he died on the 27th of October 1670. Powell wrote severi 
troati.sc.s and also some hymns, but liis chief gifts were those of 
a preacher. 

See The Life and Death of Mr Vavasor Powell (1671), attributed to 
Edward Bag.shaw the younger; Vavasoris Examen et Purgamen 

i iOse), by E. Allen and others; P. Neal, History of the Puritans 
182a): and T. Ket-s, History of Protestant Nonconformity >■ Wales 

i86i). 

POWEB [WILLIAM ORATTAM] TYMOMB (1797-1841), 
Irish actor, was bom near Kihnacthomas on the znd of Novem¬ 
ber 1797. At the age of fourteen he joined a company of strolling 
players, eventually getting small parts in the London theatres. 
On the sudden death of Charles Connor he was riven his parts 
and was immediately recognized as the best stage Iriehman of liis 
generation, becoming a popular favourite in London, Dublin 
and America. He was on board the ill-fated “ President ” 
when she foundered at sea in March 1841. Power wrote and 
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performed several Irish plays, and published three novels and 
his Impressions oj America (1836). He had married when 
twenty and left a widow and seven children, the oldest cf whom. 
Sir William Tyrone Power, K.C.B. (b. 1819^ became Commis- 
sary-|7pneral of the British army and was knighted in 1865. 

POWER OF ATTORNEY, or Letter of Attorney, is an 
authority under hand and seal empowering the person named 
therein to do some act on behalf of the principal, which other¬ 
wise could only be done by the principal himself. It is either 
generi'l nr special. A general power of attorney authorizes 
the agent to act for his principal in all matters, or in matters of a 
particular nature only, or in respect of a particular business. 
A special act of attorney authorizes the agent to represent his 
principal only in some particular specified act. It expires with 
death of the principal, and is revocable at his will, even by a 
verbal notice, unless it has been given for a valuable considera¬ 
tion. Moreover, the terms of the power are construed literally, 
and give such authority only as they confer expressly or by 
necessary implication. The Conveyancing Act of iRSi provides 
protection for any person making any payment or doing any 
act in good faith, in pursuance of a power of attorney, if before 
the time of the payment or act the donor of the pow'er had 
died or become lunatic, of unsound mind, nr bankrupt, or had 
revoked the power. 'J'he law relating to powers of attomev 
is a branch of the law of agency. (See Agent; Principai. and 
Agent.) 

POWERS, HIRAM (1805-1873), American sculptor, the son 
of a farmer, was bom at Woodstock, Vermont, on the zpth of 
June 1805. In 1819 his father removed to Ohio, about six 
miles from Cincinnati, where the son attended school for about 
a year,staying meanwhile with his brother, a lawyer in Cincinnati. 
After leaving school he found employment in superintending a 
reading-room in connexion with the chief hotel of the tovm, 
but, being, in his own words, “ forced at last to leave that place 
as his clothes and shoes were fast leaving him,” he became a 
clerk in a general store. His second employer in this line of 
business having invested his capital in a clock and organ factory. 
Powers set himself to master the construction of the instruments, ' 
displaying an aptitude which in a short time enabled him to ^ 
become the first mechanic in the factor)-. In 1826 he began to i 
frequent the studio of Mr Kckstein, and at once conceived a i 
strong passion for the art of sculpture. IBs jiruficiency in 
modelling secured him the situation of general assistant and : 
artist of the Western Museum, kept by a Frenchman named ! 
Dnrfeuille, where his ingenious representation of the infernal I 
regions to illustrate the more striking scenes in the poem of ! 
Dante met with extraordinary success. After studying | 
thoroughly the art of modelling and casting, at the end of 
1834 he went to Washington, where his remarkable gifts soon ! 
awakened general attention. In 1837 he settled in Florence, I 
where he remained till his death. While he found it profitable | 
to devote the greater part of his time to busts, his best efforts I 
were bestowed on ideal work. In 1839 his .statue of “Eve” 
excited the warm admiration of Thorwaldscn, and in 1843 he 
produced his celebrated “ Greek Slave,” which at onc6 gave 
him a place among the leading sculptors of his time. Among 
the best known of his other ideal statues arc the “ Fisher 
Boy,” “ II Penseroso,” “ Proserpine,” “ California,” “ America” 
(modelled for the Ciystal Palace, Sydenham), and the “ Last 
of his Tribe.” He died on the 27th of June 1873. 

S<!C an article by T. A. Trollope in Lippincott's Magazine for 
February 1875. 

POWER TRANSMISSION. The appliances connected with 
installations for the utilization of natural sources of energy may 
be classified into three groups :— 

1. Prime movers, by means of which the natural form of 
energy is transformed into mechanical energy. To this group 
belong all such appliances as water turbines, steam turbines, 
steam engines and boilers, gas producers, gas engines, oil engines, 
&c. 

2. Machinery of any kind which is driven by energy made 
available by the prime mover. To this group belong all machine 


tools, textile machinery, pumping machinery, cranes—in fact 
every kind of machine which requires any considerable quantity 
of energy to drive it. 

3. The appliances by means of which the energy made avail¬ 
able by the prime mover is transmitted to the machine designed 
to utilise it. The term power is used to denote the rate at which 
energy is transmitted. The unit of power in common use is 
the horse power, and one horse power means a rate of trans¬ 
mission of sso font-pounds per second. 

In many cases the prime mover is combined with the machine 
in such a way that the transmitting mechanism is not distinctly 
differentiated from either the prime mover or the machine, as 
in the case of the locomotive engine. In other cases the energy- 
made available by the prime mover is distributed to a number 
of separate machines at a distance from the prime mover, as 
in the ca.se of an engineer’s workshop. In this case the trans¬ 
mitting mechanism by means of which the energy is distributed 
to the .several machines has a distinct individuality. In other 
cases prime movers are located in places where the natural 
source of encigy is abundant, namely, near waterfalls, or in the 
neighbourhood ol coal-fields, and the energy made available 
is transmitted in bulk to factories, &c., at relatively great dis¬ 
tances. In this case the method and mechanism of distribution 
become of paramount importance, since the distance between 
the prime mover and the places where the energy is to be 
utilized by machines is only limited by the efficiency of the 
mechani.sm of distribution. 

Prime movers are considered in the articles .Steam Engine; 
Gas Engine; On. Engine, and Hydraulics, and machines in 
various special articles. The methods and mechanisms of 
dhstribution or transmission alone form the subjects of the 
present article, and the different methods in general use readily 
fall into four divisions:— 

1. Mechanical. 3. Pneumatic. 

2. Hydraulic. 4. Electrical. 

I.- - MEniANICAL 

§ 1. Methods.- The mechanical transmission of power is 
effected in general by means of bells or ropes, by shafts or by 
wheel gearing and chains. F.ach individual method may be 
used separately or in combination. The problems involved in the 
design and arrangement of the mechanisms for the mechanical 
distribution of power are conveniently approai-hed by the con¬ 
sideration of the way in which the mechanical energy made avail¬ 
able by an engine is distributed to the several machines in the 
factory. By a belt on the fly-wheel of the prime mover the 
power is transmitted to the line shaft, and pulleys suitably placed 
along the line shaft by means of other belts transmit power, 
first, to small countershafts carrying fast and loose pulleys and 
striking gear for starting or stopping each engine at will, and 
then to the driving pulleys of the several machines. (See also 

PlILLEV.S.) 

5 2. Quantitative Estimation o/ the Power Transmitted .—In 
dealing with the matter quantitatively the engine crank-shaft 
may be taken as the starting-point of the transmission, and the 
first motion-shaft of the machine as the end of the transmission 
so far as that particular machine is concerned. 

Let T be the mean tonjue or turning effort which the engine 
exerts continuously on tlie crank shaft when it is making N revolu- 
tioas per second. It is more convenient to express the revolutions 
per second in terms of the angular velocity », tliat is, iu radians 
per second. The relation between these quantities is w — iirN. 
Then the rate at whicli work is done by the engine crank shaft is 
T« foot-pounds per second, equivalent to Toi/j^o horse power. 
This is now distributed to the several machines in varying proportions. 
Assuming for the sake of simplicity that the whole of the power 
IS absorbed by one machine, let T, be the torque on the first motion- 
shaft of the machine, and let w, be its angular velocity, then the 
rate at which the machine is absorbing energy is T,i»] toot-poiinds 
per second. A certain quantity of energy is absorbed by the transmit¬ 
ting mechanism itself for the purpose of overcoming frictional 
and other resistances, otherwise the rate or absorption of energy 
by tile machine would exactly equal the rate at which it was produced 
by the prime mover a.ssuming steady conditions of working. Actually 
therefore Tjsi, would be less than T«, so that 
T|Wi =» ijLw, 


(i) 
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where ri ia called the efficiency of the transmission. Considering 
now the general ptpblem of a multiple machine transmission, it 
T,, oi, »ti T-'p) at„. , . , are the several torques and angular velocities 
of the respective first motion shafts of the machines, 

(TjWj 4- Tgfifci 4 TjWa 4 • . . •) — sTa# ( 1 ) 

expresses the relations which must exist at any instant of steady 
motion. This is not quite a compiete statement of the actual 
conditions because some of the provided energy is always in course 
of being stored and unstored from instant to instant as kinetir. 
energy in the moving parts of the mechanism. Here, ij is the 
over-all efficiency of the distributing mechanism. Wo now consider 
the separate parts of the transmitting mechanism. 

§ 3. Balls.—Let a pulley A (fig. i) drive a pulley B by means of a 
leather belt, and let the direction of motion be as indicated by the 
arrows on the pulleys. When tlie pulleys are revolving uniformly, A 



transmitting power to B, one side of the belt ivill be tight and the 
other side will be stack, but both sides will be in a state of tension. 
Let t and u be the resiiective tensions on the tight and slack side; 
then the torque exerted by the belt on the pulley B is (1 — u)r, 
where r is the radius of the pulley in feet, and the rate at which the 
belt does work on the pulley is (t — M)r« foot-pounds per second. 
If the horse-power required to drive the machine be represented 
by h.p., then 


(i-»)»'» = 550 h.i'., (3) 

assuming the efficiency of the transmission to be unity. This 
equation contains two unknown tensions, and before either can 
he found another condition is necessary. This is supplied Inr the 
relation between the tensions, the arc of contact e, in radians (fig. 2), 
tile coellicient of friction ^ between the belt and the pulley, tho 

mass of the belt an.l 
the speed of the belt. 
Consider an element of 
the bolt (fig. 2) sub¬ 
tending an angle dB at 
the centre of the pul¬ 
ley, and let I be the 
tension on one .side of 
the element and {t-f-df} 
the tension of the 
other side. The ten¬ 
sion tending to cause 
the element to sli.le 
bodily round tho sur¬ 
face of tho pulley is dl. 
Tho normal pressure 
Fig. 2. between the element 

and the face of the 



pulley due to the tensions is t dB, but this i.s diminished by the 
force nece,s3ary to constrain the element to move in the circular 
path determincfl by the curvature of the pulley. If W is the 
weight of the belt j er foot, the constraining force required for 
this purpose is WiAiS g, where v is the linear velocity of the Ixdt 
in ic-et per second. Hence the frictional resistance of the element 
to sliding is (( — Wti“/gW«, and this must be equal to the. difference 
of tensions dl when the element is on the point of slipping, so 
that (f — Vlt^/g)ftdB = dl. The solution of this equation is 


t - V/tiVu 
u — We-,g 




( 4 ) 


where t is now the maximum tcn.sion and u the minimum tension, 
and e is the ba.se of the Napierian system of logarithms, 2718. 
liquations (3) and (4) supply the condition from which the power 
transmitted by a given belt at a given speed can be found. For 
ordinary work the term involving v may be neglected, so that (4) 
becomes 


t/u = 

Equations (3) and (5) are ordinarily used for the preliminary design 
of a belt to calculate 1, the maximum tension in the belt necessary 
to transmit a stated horse power at a stated speed, and tlien the 
cross section is proportioned so that the stress per square inch 
sliall not exceed a certain safe limit determined from practice. 

To facilitate the calculations in connexion with equation (5), 
tables are constructed giving the ratio (/m for various values of ^ 
and B, (See W. C. Unwin, Machine Design, 12th ed., p. 377.) The 
ratio should be calculated for the smaller pulley. If the belt is 
arranged as in fig. i, that is, with the slack side uppermost, the drop 
of the belt tends to increase B and hence the ratio t/u lot both pulleys. 


$4. Example of Preliminary Design of a Belt .—The following 
example illustrates the use of tho equations for the design of a belt 
in the ordinary way. Find the whfth of a belt to transmit 20 h.p. 
from the flywheel of an engine to a shaft which runs at 180 revolu¬ 
tions per minute (equal to 18-84 radians per second), the pulley on 
the shaft being 3 ft. diameter. Assume tho engine flywheel to be 
of such diameter and at such a distance from the driven pulley 
that the arc of contact is 120°, equal to 2-094 radians, and further 
oasumo that the coefficient of friction ft — 0-3. Then from 
equation (5) tlu = >“>-J = 2-718'^'“'®'; that is log, t/u = 0-O282, 

from which t/u = 1-87, and u = f/i '87. Using this in (3) we have 
t (1-1/1-87) 1-5 X 18-84 = 550 X 20, from which t = 838 lb. 
Allowing a working strength of 300 lb per square inch, tile area 
required Ls 2-8 sq. in., so that if the belt is m. thick its width 
would be 11-2 in., or if in. thick, 15 in. approximately. 

The effect of the force constraining the circus motion in diminish¬ 
ing the horse power transmitted may now be ascertained by calcu¬ 
lating the horse power which a belt of the sire found will actually 
transmit when the maximum tension t is 838 lb. A belt of the area 
found above would weigh about 1-4 lb. per foot. The velocity 
of the belt, e =• »r = 18-84 X i '5 = 28-26 ft. per second. The term 
Wv^lg therefore has the numerical value 34-7. Hence equation (2) 
becomes (( - 34-7)/(« — 34-7) = 1-87, from which, inserting Uie 
value 838 for t,u — 464-j It. Using this value of t« in equation (i) 
H.P. = (838 - 464-3 ) X 18-84 X 1-3 _ 

550 

Thus with tho comparatively low belt speed of 28 ft. per second 
the horse power is only diminished by about 5 %. As the velocity 
increases the transmitted horse power increases, but the loss from 
this cause rapidly increases, and there will be one speed for every 
bolt at which the horse power transmitted is a maximum. An 
increase of speed above this results in a diminution of transmitted 
horse power. 

§5. Belt Velocity for Maximum Horse Powir, —If the weight of a 
belt per foot is given, the speed at which the maximum horse power 
is transmitted for an assigned value of the maximum tension t can 
be calculated from equations (3) and (4) as follows :— 

Let t be the given maximum tension with which a belt weighing 
W lb per foot may be workc-d. Then solving equation (4) 
for «, subtracting t from each side, and changing the signs all 
tlu-ough; t ~ u ~ (/ — W t^/g) (i — e“X®). And the rate of working 
U, in foot-pounds per second, is 

U == (( — «)e = ((i; — We-7g)(l - «“<**). 
IJiflercntiating U with regard to v, equating to rcro, and salving for 
»,wchave» = ^l(tgl)W). Utilizing the data of the previous example 
to illustrate tliis matter, ( = 838 lb per square inch, W = 1-4 lb per 
foot, and consequently, from the above expression, e = 80 ft. per 
second approximately. A lower speed than this should be adopted, 
however, becau.se the above investigation does not include the loss 
incurred by the continual bending of the belt round the circumference 
of the pulley. Tlie loss from this cause increases with the velocity 
of the belt, and operates to make the velocity for maximum horse 
power considerably lower than that given above. 

§ 6. Flexibility, —When a belt or rope is working power is absorbed 
in its continual bending round the pulleys, the amount depending 
upon the flexibility of the belt and the speed. If C is the couple 
required to bend the belt to the radius of the pulley, the rate at which 
work i.s done is Co> foot-pounds per second The value of C for a 
given belt varies ireproximately inversely as the radius of the pulley, 
so that the loss of power from this cause will vary inversely as the 
radius of the pulley and directly as the speed of revolution. Hence 
thin flexible belts are to be preferred to thick stiff ones. Besides the 
loss of power in transmission due to this cause, the bending causes 
a stress in the belt which is to be added to the direct stress due to the 
tensions in the belt in order to find the maximum stress. In ordinary 
leather belts the bending stress is usually negligible; in ropes, how¬ 
ever, especially wire rope, it assumes paramount importance, since 
it tends to overstrain the outermost strands and if these give way 
the life of the rope is soon determined. 

§ 7. Rope Driving.— AhoMt i8.?6 James Combe, of Belfast, 
introduced the practice of transmitting power by means of 
ropes running in grooves turned circumferentially in the rim of 



(From Abram Combe, Fr 9 C. Itut, Mtch, Eng,.) 

Fjg. 3.—Ropo driviug; half-crossed rope drive, separate rope to 
each groove. 


the pulley (fig. 3). The ropes may be led off in groups to the. 
different floors of the factory to pulleys keyed to the distributing 
shafting. A groove was adopted having an angle of about 45°, 

XXII. 8 
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and this M the angle nw ^ IWMtlOe of Ifeisrs 

Combe, Barbour and Combe, of ^a*ast, |L jgBjjtbn qf the rfm 
of a rope driving wheel showmg the Shape of the groove fora 
rope ij in. diameter is shows m fig, 4, and h TOpe cinvuig pulley 





Fig. 4. 


• • , ’ r-' — ’ 

oewgaed for six i| in. 
ropes is shown in fig. 
5- A rope is less flex¬ 
ible than a belt, and 
therefore care must he 
taken not to arrange 
rope drives with pul¬ 
leys having too small 
a diameter relatively 
to the diametffl- of the 


rope. The principles 
of §§ 3, 4) 5 !ind 6, apply equally to ropes, but with the 
practical modification that the worlcing stress in the rope is a 
much smaller fraction of the ultimate strength than in the 



Fig. 5.—Rope Pulley, lo It. tliam., 6 grooves, zf in. pitch, weight 
about 35 cwt. Constructe.'l by Combe, Rarlxjiii' & Combe, Ltd., 
Belfast. 


case of belting and the ratio of the tensions is much greater. 
The following table, based upon the c.xpcricjice of Alessns 
Comlie, presents the practical possibilitiei in a cunyement 
form- 



Smallest diameter of 

H. 1-’. jier Kopr. for 
sraalletit Pulley at too 
r(j\-,s. per minute. 

Diameter 
of Rope, 

Pulley which should 
bo ustxl with the 
Kopc. 

in. 

j 

in. 

14 

8 

I 

21 

J 

18 

42 

8 

2 * 

66 

16 


The speed originally adopted for the rope was 55 ft, per second. 
This speed has been exceeded, but, as indicated aboye, for any 
particular case lucre is one speed at which the maximum horse 
power is transmitted, and this speed is chosen with due regard 
to the effect of centrilugal tension and the loss due.to the con¬ 
tinual bending of the rope round the pulley. Instead of using 
one rope for each groove, a single continuous rope may be used, 
driving from one common pulley several shafts at different 
speeds. For further information see Abram Combe, Ptoc. 
Insl. Mfch. Eng. (July i8g6). Experiments to compare the 
efficiencies of rope and belt driving were carried out at Lille 
in 1894 liy the Sociite IndnstrielU du Nord dc la France, for an 
account of which see D. S. Capper, Proc. Insl. Mech. Eng. 
(October 1896). Cotton ropes are used extensively for trans¬ 
mitting power in factories, and though more expensive than 
Manila ropes, are more durable when worked under suitable 
conditions. 

§ 8. Shafts .—When a shaft transmits power from a prime 
mover to a machine, every section of it sustains a turning couple 


or torque T, and if u is the angular velocity of rotation in radians 
per second, Idle rate of transmission is Tw foot-pounds 
per second, and the relation between the horse power, torque 
and angular velocity,is 

T« 551^ H.P. (6) 

The problem involved in the design of a shaft is so to proportion 
the size that the stress produced by the torque shall not exceed 
a certain limit, or lAat the relative angular displacement of 
two sections at right angles to the axis of the .shaft at a given 
distance apart shall not exceed a certain angle, the particular 
features of the problem determining which condition .shall 
operate in fixing the size. At a section of a .solid round .shaft 
where the diameter is D inches, the torque T inch-pounds, and 
the maximum shearing stress / pounds per square inch, the 
relation between the quantities is given by 

T = »D 7 /i 6 , (7) 

and the relation between the torque T, the diameter D, the 
relative angular displacement & of two sections L inches apart by 

'1' - Ce»DV32L, (8) 


where C is the modulus of rigidity for the material of the 
shaft. Observe that 6 is here measured in radians. The 
ordinary problems oi .shaft transmission by solid round shafts 
subject to a uniform torque only can be solved ly means of these 
equations. 

Calculate the horse power which a shaft.} in. diameter can trans¬ 
mit, revolving 120 times per rainulc (i2-5C> radians per second), 
when the maximum shearing stress / rs limited to 11,000 tli 
per square inch. From equation {7) the maximum torque wliich 
may be applied to the shaft is T = 138,400 inch-pounds. From 

1) ■19 —264. The example may be continued to 

12x550 

fiwl bnw much the shaft will (wist in a length of 10 ft. Substituting 
the value of the torque in inch-pounds in equation (8), and taking 
11,500,000 for the value of C, 

. 138,400 \' 120 X 32 ,, 

« ^ —1= 0-057 radians, 

li,5bo,ooo X ,CI4 X 25b 

anti this is equivalent to 3*3'’. 

In the case of hollow round .sliafts where 1) is the extern,al diameter 
and d the iuternal diameter equation (7) becomes 

T ,r/(U< - <f‘)/i(>r), (q) 

and equation (8) becomes 

T-T Ca 7 r(D< - dV32T.. 'lo) 


Hie -assumption tacitly made hitherto (hat the torque T 
remains constant is rarely true in practice; it usually varie.s from 
instant to instant, often in a periodic manner, and on appropriate 
value of / must be taken tn suit any particular case. Again it 
rarely happens that a shaft sustiiins a torque only. There is 
usually a bending moment as.sociated with it. For a di.srussion 
of the proper values of /, to suit rases where the stress is variable, 
and the way a bending moment of known amount may he, 
'combined with a known torque, see .Strength of Matf.riai.s. 
It is sufficient to state here that if M is the bending moment 
in inch-pounds, and T the torque in indi-pounds, the magniludt- 
of the great e.ct direct stress in the shaft due to the effect of the 
torque and twisting moment arting together is the same as 
would be produced by the application of a torque of 

M + + M-) incli-jiounds. (ll) 

It will bo readily understood that in designing a shaft for the 
distribution of power to a factory where power is taken off at 
different places along the shaft, tiic diameter of the shaft near 
the engine must be proportioned to transmit the total power 
transmitted whilst the parts of the shaft more remote from the 
engine arc made smaller, since the ixiwer transmitted there is 
smaller, 

§ 9. Gearing Pitch Chains .—Gearing is used to transmit power 
from one shaft to another. The shafts may be parallel; or inclined 
to one another, so that if produced they would meet in a point; or 
inclined to one another so that if produced they would not meet in 
a point. In the first case the gear wheels arc called spur wheels, 
sometimes cog wheels; in the second case bevel Wheels, or, if 
the angle between the shafts is 90°, mitre wheels; and in the third 
case they are called skew bevels. In all cases the teeth should 
be so shaped that the velocity ratio between the shafts remains 
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eonstant, although in very isca caiea geacinf ii deiigBSd to 
work with a voi^le vdocity fatio os paet of lotne apecial 
machines. For the principles governing the shape oi the teeth 
to fulfil the condition that the velocity ratio between the wheels 
shall be constant, see Mechanics, g Applied. The size of the 
teeth is determined by the torque the gearing is required to 
transmit. ' 

Pitch oVuMns are closely allied to geat^; a familiar example 
is in the driving chain of a bicycle. Pitidh chains are used to a 
liinited extent as a substitute for belts, and the teedt of the chains 
and the teeth of the wheels with which they work are shaped 
on the some principles as those governing the design of the teeth 
of wheels. 


If a pair of whecAg Is reqrrirsd to transmita certain nuudmum hone 
power, the angular velocity of the.diaft being «, the pressure P 
which the teeth must be designed to sustain at the pitch circle is 
530 H.P.y»R, where R is the ladias of the pitch circle of the wheel, 
whose angular velocity is u. 

S10. velocity Rettio .—In the ease of transmission either by belts, 
ropes, shafts or gearing, the operating principle is that the rate of 
working is constant, assuming that the efficiency of the transmission 
is unity, and that the product Tu is therefore constant, whether the 
shafts arc connected by ropes or gearing. Considering therefore 
two shafts, TjUj = Tjbi„: tlat i.s =■ T^T,; t'.c. the angular 
velocity ratio is invcrscfy a.s the torque ratio. Hence the higher 
the speed at which a shaft mns, the smaller the torque for the 
transmission of a given horse power, and the smaller the tension 
on the belts or ropes for the traasmission of a given horse power. 


g II. Lmtg Distance Transmission of Power .—C F. Burn origin¬ 
ated the transmission of power by means of wire ropes at Cxilmar 
in Alsace in 1850. Such a telodynamic transmission consists of 
a serie.s of wire ropes running on wheels or pulleys supported 
on piers at spans varying from 300 to 500 ft. between the prime 
mover and the place where the power is utilized. The slack 
of the ropes is supported in some cases on guide pulleys di.stri- 
buted between the main piers. In this way 300 h.p. was trans¬ 
mitted over a distance of 6500 ft. at Freiberg by means of a 
series of wire ropes running at 62 ft. per second on pulley.s 
177 in. diameter. The individual ropes of the .series, each 
transmitting 300 h.p., were each i'o8 in. diameter and contained 
10 strands of 9 wires per strand, the wires being each ©‘072 in. 
diameter. Similar installations existed at .Schaffhaiisen, 
Olierursal, Rellegardc, Tnrtona and Zurich. For particulars 
of these tran.smis.sions with full details see VV. C. Unwin’s 


Howard Lecture.s on tlie “ Development and Transmi.ssion of 
Power from Central Stations (Journ. Soc. Arts, 1893, published 
in book form 1894). The system of telodynamic tran.smission 
would no doubt have developed to a much greater extent than 
it has dune but for Uie advent of electrical transmission, which 
made practicable the transmission of power to distances utteily 
beyond the po.ssibilities of any mechanical .system. 

See W. J. M. Rankiiu!, Treatise on Machinery and Milltvorh; 
and W. C. Unwin, Elements of Machine Design ; and for tolodynamic 
transmis.siou sec F. Reuloaux, Die Konsiruhteur. {\V. 1 £. D.) 

H. Hydraulic 

The first proposal for a general transmission of hydraulic 
power was made by Bramah in 1802. In 1846 Lord Armstrong’s 
hydraulic crane was erected at Newcastle, and was worked from 
the town water mains, but the pressure in such mains was too 
low and uncertain to secure satisfactory results. The invention 
of the acairaulator in 1850 enabled much higher pressures to 
be used; since then 700 Hi per square inch has been adopted in 
most private hydraulic power transmission plant. An attempt 
to give a public supply of hydraulic power was made in 1859, 
when a company was formed for laying mains in London along 
tlie river Thames between the Tower and Bkickfriars, the 
engineer being Sir George Bruce; but though an act of parlia¬ 
ment wa.s obtained, the works were not carried out. The first 
public hydraulic supply station was established at Hull in 1877. 
In 1883 the General Hydraulic Power Works, Messrs Ellington 
and Woodall being the engineers, were started in London, and 
they nowfoimthe largest system of hydraulic power transmission 
in existence. Works of a similar character have since been 
established in several other towns. The general features of 


faydmulk;.power fir«^misabnsato: (^).a««ntr»l atatipn where 
tito hiydraiulk pressure is created, usuidly by means of steam 
pumf^ engines; (») a system of distribution mains; (3) 
machines for utiiiaing the pressure. In cases of public supplies 
there is the further impmtant matter of registration. 

When dealing with any practical problem of hydraulic power 
transmission it is of the first importance to determine the maxi¬ 
mum demand for power, its duration and frequency. 

If the duration of the maximum demand is limited 
and the frequency restricted—'for instance, when a 
swii^ bridge has to bo opened and clo.sed only a few times in 
the course of .a day—a small pumping plant and a large 
accumulator will be desirable. It toe maximum demand is 
more or less continuous, as when hydraulic pressure is used 
for working a pump in a mine or a hydraulic engine in a work¬ 
shop, the central station pumping engine must be capable of 
sup^ying the maximum demand without the aid of an 
accumul^r, whidh may or may not, according to circunv- 
Btances, be provided to serve as a regulator. A hydraulic 
accumulator (fig. i) ordinarily consists of a hydraulic cylinder 



and ram, the ram being loaded with sufficient weight to give the 
pressure required in the hydraulic mains. If a pressure of 700 lb 
per .square inch is wanted, the weight of the ram and its load, 
neglecting friction, must be 700 It) for each .square inch of its 
area, and if the cylinder is full, i.e. the ram elevated to its full 
extent, the accumulator is a reservoir of power, exaetly ns if it 
were a tank at the .same cubicul extent placed at an elevation 
of about i6oo ft. above the mains and connected with them. 
The function of accumulators in hydraulic power distribution 
is frequently misunderstood, and it has been urged that as in 
practice the size of toe reservoirs of power that can be obtained 
by their use is small, they are of little value.. An accumulator 
having a ram 20 in, diameter by 20 ft. stroke loaded to 700 !b is 
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a fairly large one, but it contains only 439,740 foot-pounds of 
available energy. If the accumulator ram descended in one 
minute the bor e power developed during that time would lie 
i3’3. and until again pumped up its function would cease. Is .so 
small a re.servoir worth much ? The correct answer to this 
question depends upon tlie surrounding circumstances. In the 
case of any general sy.stem of hydraulic power transmission it is 
certain that there will be very large and frequent variations 
in the combined demand for power, the periods of approximate 
maximum rarely exceeding in the aggregate 2 or 3 hours a day 
(see fig. 2). Where the area of supply is very extensive there 
are further subsidiary variations in small sections of the area. 
The main features of the combined load curves are fairly con¬ 
stant, but the local peaks are very erratic. Such conditions are 
favourable to the extensive use of accumulators. 

When comparing the economy of hydraulic machinery which 
works intermittently, such as cranes and hoists, with other 
systems the effect of the hydraulic accumulator in reducing the 
maximum horse power required is often neglected. In con¬ 
sequence the compari.son is vitiated, because the minimum cost 
of running a central station depends to a great extent upon the 



,maximum demand, even though the maximum may be required 
only during a few minutes of the day. In the hydraulic system 
accuinulators at the central stations perform the two distinct 
functions of reducing the maximum load on the pumps which 
supply the demand, and regulating automatically the speed 
of the pumps as the demand varies from minute to minute. In 
any large system where a number of pumping units are required 
they also allow a sufficient interval of time to start any addi¬ 
tional units. Accumulators connected to the mains at a con¬ 
siderable distance from the central station reduce the variations 
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of pressure, and the size of mains required for a given supply 
of power, and therefore have a most important influence on the 
economy of distribution. The mechanical efficiency of hydraulic 
accumulators is very high, being from 95 % to 98 %, and they 
are practically indestructible. 

When designing central stations the aim should be to employ 
pumping engines of such capacity that they can be worked as 
nearly as possible continuously at about their maximum output; 
the same consideration should, in the main, determine the size 
of the pumping units in a station where more than a single unit 
is employed. With a number of units, each can be worked, 
when in use, at or near the most economical speed. Moreover, 
refierve plant is necessary if the supply of power is to be constant, 
and where the units are many the actual reserve required is 
less than where the units are few. 

An effect of the multiplication of power units is to increase 
the capital outlay; indeed, it may be stated quite generally that 
economy in working and maintenance cannot be obtained without a 
larger capital outlay than would be required for a simpler and less 
economical plant. A high degree of economy estimated on 
financial data—the ultimate base on wliich these practicnl questions 
rest—can only be obtained in large installations where the averaging 
effect of the combination of a large number of comparatively 
small intermittent demands for power is greatest. The term load- 
/oeror, since it was first coined by Uoloncl R. E. Crompton in 1891, has 
come into common use as an expression of the relation between the 
average and the maximum output from any central source of supply. 
No argument is required to show that a given central station p&nt 
working continuously at its maximum speed day and night aU the 
year round, say for 8760 hours in a year, should produce the power 
more cheaply per unit, not only as to the actual running cost, but also 
as to the capital or interest charges, than the same plant running 
on the average at the same .speed for, say, one-third the time, or 
2920 hours. In this case the load-factor 2920/8760 = -333, or 
,13'37n %■ The saving on the whole expenditure per unit is not in 
direct proportion to an increase in the load-factor, and its effect on 
the various items of expenditure is extremely variable. The influence 
is greatest on the capital charges, and it has no influence at all, or 
may even have a detrimental effect, on some items; for instance, the 
cost of rejiairs per unit of output may bo increased by a high load- 
factor. Its effect on the coal consumption depends very niucli on 
the kind and capacity of the boilers in use; on whether the engines 
are condensing or non-condensing; on the hours of work of the engine 
staff, &c. The economic value of the load-factor is of great impor¬ 
tance in every installation, but its influence on the co.st of supply 
varies at each central station, and must be separately determined. 
There is a load-factor peculiar to each use for which the power is 
supplied, and the whole loiul-factor can only be improved bv the 
combination of different classes of demands, which differ in regard 
to the time of day or season at which they attain their maximum. 

It is in this respect that the great economy of a public distribution 
of power is most apparent, though there is also, of course, a direct 
economy due simply to the presumably large size of the central 
stations of a public supply. Demands for power of every kind 
have unfortunately a tendency to arise at the same time, so that 
in the absence of storage of power there seems no prospect of the 
load-factors for general supply of power in towns exceeding in the 
most favourable conditions, 40 %. The load-factor of most 
public hydraulic power .supplies is considerably under 30 %. It is 
questionable, however, whether a very high load-factor'conduces to 
economy of working expenses as a whole in any general supply of 
energy. The more continuous the supply during the twenty-four 
hours of the day the greater is the difficulty of executing repairs, 
and tlie greater the amount of the reserve plant required. ’ 

In all central station work where fluctuating loads have to be 
dealt w'ith it is most important that theie should be ample boiler 
power. In a comprehensive system of power supply demand 
arises in a very sudden and erratic manner, and to meet this by 
forcing the boilers involves greater waste of coal than keeping 
steam up in sufficient reserve boilers. For this purpose boilers 
witli large water capacity, such as the Lancashire, are preferable 
to the tubular type, if sufficient space is available. Superheated 
steam and also thermal storage arc advantageous. Feed water 
heaters or economizers should always be used, all steam and feed 
pipes should be carefully protected from radiation, and the pipe 
flanges should be covered; in short, to secure good results in coal 
comsumption every care must be taken to minimise the stand-by 
losses which arc sueh serious items in central station economy 
when the load-factor is low. Though hydraulic power has the 
peculiar advantage, as regards coal consumption, that it is the 
speed of the engines which varies with an intermittent demand, 
nevertheless at the London stations it has been found that during 
a year’s working only from Go to 75 % of the coal efficiency of trial 
runs of the engines can be obtained— i.». at least 25 % of the cool is 
wasted through the stand-by losses and through the pumping engines 
liaving to run at less than full power. 
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To determine the scale on which a central station plant shonld 
he designed is frequently a difficult matter. The rate of growth 
of the expected demand for lie power is an important factor, but 
it has been clearly established that the reduction of working expenses 
resitUing from the increase of sire of an undertaking proceeds in a 
diminishing ratio. Increase in output is in fact sometimes accom¬ 
panied by more than a proportionate increase of expenses. During 
recent years there have bem causes at work which have raised con¬ 
siderably the price of labour, fuel, other items of expense, and the 
law of the “ dnninishing ratio ’’ lias been masked. 

On the diagram (fig. 3) of the coats of the London undertaking, 
and the amount of power supplied, have been plotted points marking 
the total expenses of each year in relation to tlie output of power. 
These points for the years 1884-1899, and for output of from 50 to 
700 million gallons followed approximately a straight line. Since 
1899, however, though the ou^ut has increased from 70S millions 
to 1040 million gallons, the costs per unit of output have been always 
considerably above the preceding periods. The details of the London 
supply given in table i partly explain this by the relatively hi([h 
price of fuel, but an equally important factor has boon the rise in 
the local rates, which in the period 1899-1909 have risen from id. up 
to 3d. per 1000 gallons. If the cost of fuel, rates and wages had 
remained constant the plotting of expenses in relation to outout 
would have been approximately along the extension of the fine 
AB. This line cuts the vertical axis at A above the origin O, and the 
line OA indicates the minimum amount of (he expenses, and by 
implication the initial size of the first central .stution erected in 
Ijindon. The curve in this diagram gives the cost per 1000 gallons. 

Whether it is more economical to hav'c several smaller stations 
in any particular system of power transmission, or a single centre of 
supply, is mainly governed by the cost of the mains and the facilities 
for laying them in the area served. N.) general rule can, however, 
be formulated, for it is a question of baUince of advantages, and the 



Fig. 3. 


solution must be obtained by consideration of the special circum¬ 
stances of each case. It has been found desirable as the demand 
for the power and the area Within which it is 8uppii«l has enlarged, 
not only to increase the iiumbei of central stations but also ^cir 
capacity. The first pumping station creeled was installed willi 4 
pumping engines of aoo h.p. each. The punipiiig capacity of this 
station has been incrca.sod to 7 units. The station at Kotherhithe 
completed in 1904 has 8 units together lOoo h.p., and the plant 
at the new station at Grosvenor Road lias 8 units ctpialling 2400 h.p. 
The pum]iing stations are situated about 3 m. apart and r^iiieurrenlly 
with tiie increase in their .size it has been found desiraiilc to intro¬ 
duce a system of feeder mains (see below). 

There are in all five central stations at work in connexion with 
the public supply of hydraulic power in London, having an aggix-gate 
of 7000 i.h.p. AH the slaf ions and mains are. conticcted togetlierand 
worked as one syste.n. There arc 14 accumulators with a total 
capacity of 4000 gallons, most of them having rams 20 in. dtaincfer 
by 23 ft. stroke. The pumping engines are able togctlier to deliver 
11,000 gallotis per minute. Details of the London .supply arc given 
in fig. 3 and 111 table i. 
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The load-factors are calculated on the actual recorded maximum 
output, and not on the estimated capacity of the plant running or 
install^. The daily periods of maximum output are shown in 
fig. 2. The table shows that the load-factors have not been much 
affected either by the increase of the area of supply or by the in¬ 
creased consumptiou of power, The coal used has boon principally 
Durham small. The capital cost of tlio T.2>ndou undertaking has 
boon about ,^950,000. In the central station al Wappiug, erected 
in 1891, there arc six sets of triple-expansion, surface-condensing 
vertical pumping engines of 200 i.h.p. each; six boilers with a 
working pressure of 150 lb per square inch, and two accumulators 
with rams 20 in. diameter by 23 ft. stroke loaded up to Boo lb por 
square inch. The engines run at a maximum piston spetd of 250 ft, 
pOT minute, and the pumps arc single-acting, driven directly from 
the piston rods. The supply given from tliis station in 1909 was 
approximately 6,800,000 gallons per week, and the cost for luel, 
wages, .superintendence, ligliting, repairs and sundry station expenses 
4-28d. per 1000 gallon^ the value of the coal used being 14s. li’.ld. 

E ir ton in bunkers. The capital cost of the station, including the 
nd, was ,^70,000. The load-factor at this station for 1909 was 
■49, and the supply was maintained for 168 hours per week. The 
conditions ore cxceiitionally favourable, and the figures rqiresent 
the best result tliat has hitherto been obtained in hydraulic power 
central .station work, having regard fo tlic high price of fuel. 

The iastallation in Hull differs little from the numerous private 
plants at work on the dock.s and railways of the United Kingdom. 
The value of the experiment was chiefly commercial, and the 
large public hydraulic power works (stabUshed since are to be 
directly ailributed to tlic Hull undertaking. In Birmingham gas 
engines are employed to drive the pump.s. In Liverpool there arc 
two central stations. The working pres.sure is 850 lb per square inch. 
There are 27 m. of mains, and about 1100 machines al work. In 
Manchester and Cllasgow the pres.suro adopted is 1100 lb per square 
inch, la Manchester this pressure was selected principally in view 
of the large number of hydraulic packing prc.s;>os used in the city, 
aiitl the result lias been altogether satisfactory. The works were 
established by the corporation in 1894, tlie central station being 
designed for 1200 i.h.p. Another station lias since been built of 
equal cajKW'.ify, and nearly 3 inillinii gallons per week are being 
supiilied to work about 2100 machines. Twcnty-lhrco miles of 
maim, are laid. 


In Antwerp .a regular sy.slem of high-pressure hydraulic power 
Iratisml.ssion was establi.shod in 1894 specially to provide electric 
light lor the city. The scheme was due to von Kyssleburgh, an 
electrical engineer of tilufiit, who came to the conclusion that the 
most economical way of installing the electric light was to have a 
central hydraulic station, and from it tramsmit the power through 
pipes to various sub-stations in the town, where it could bo converted 
by means of turbines and dynamos into electric energy. The coal 
C0.SI ol the clcctrieily supplied—o'88d. per kw. hour—compares 
favourably with most central elect ric supply stations, although the 
efficiency of the turbines and dynamos used for the conversion does 
not exceed 40 %. Von Ry.s.slebutgh argued that hydraulic pumping 
engines would be more economical than steam-engines and oyiiamos, 
and tliat the loss in transniis.sion from the central station to the 
cdiisumcr would be less with hydraulic convertors than if the current 
were distributed directly. The loss in conversion, however, proved 
to be twice as great as had been anticipated, owing largely to defec¬ 
tive apparatus and ]o under-estimation of the expense of maintaining 
the converting stations; and the net result was commercially un- 
sati.sfactoiy. 

At Buenos Aire.s hydraulic mains are bJd in the streets solely 
for drainage purjioses. Haeli ol the sumps, which arc provided al 
intervals, contains two hydraulic pumps wliich autumaticallv pump 
the sewage from a small section of the town into an outfall sewer 
al a higher hwel. The districts where this syslcm is at work lie 
lielow the general drainage level of Buenos Airc.s. The average 
efficiency (pump h.p. to i.h.p.) is 41%, which is high, having regard to 
the low heads ag.ainst which the jmmp.t work. In this application 
;ill the conditions arc favourable to hydraulic power transmission. 
The work is intermittent, there is direct action of the hydraulic 
pressure in the macliines, and flic load at each stroke of the pumps is 
constant. The same system has been adopted for the drainage of 
Woking and district, and a somcwliat similar installation is in use 
al Margate. 

Hydraulic power is supplied from the hydraulic mains on a sliding 
.scale according to the quantity consumed. The minimum charge 
in London excqit for very large quantities is is. 6d. por 1000 gallons. 
In 1000 gallons at 750 Ib per square inch there is an energy of 

lo.oof^X 1739 _ g. hours; thus is. 6d. per 1000 gallons — 2d. 

33,000 X Oo /It 1 o 

per h.p. hour nearly. This amount is made up approximately of 9d. 
per 1000 gallons for the cost of generation, distribution and general 
expenses including rates and gd. for capital charges. The average 
rate charged to consumers in 1908 was alraut 2s. 4(1. per 1000 gallons. 
Even under the most favourable circumstances it does not appear 
probable that hydraulic power at 750 Ib per square Inch can be 
supplied from central stations in towns on a commercial basis over 
any considerable areas at less than rs. per 1000 gallons. Allowing 
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TS% ** the cfliciflncy of tho motor through which the power is 
utiUnid, this rats would give I'Sjd, per brake or effective h.p. hour. 
This cost seems high, and it is diflicult to believe that it is the best 
hydraulic power transmission can accomplish haring regard to the 
well-established fact that the mechanical efficiency of a steam pump¬ 
ing engine is greater than any other application of a steam-engine, 
and that the power can lie conveyed through mains without any 
material loss tor consnlcrahle distances. Still, no other system of 
power transmission except gas seems to be bettor off, and there 
is no method of transmission by which energy could, at the present 
time, be supplied retail in towns with commercial success at such 
an average rate «hen steam is employed as the prime mover. Tho 
avenge rate charged for hydraulic ]iower in London and elsewhere 
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A few gas jets judiciously distributed are of value where tJioro is a 
difUculty in properly protecting tho macliinory by clothing. 

From the central station the hydraulic power must bo tTansnutted 
through a system of mains to the various points at which it is to be 
used. In laying out a network of mains it is first neces¬ 
sary to deterroino what velocity of flow can be allowed. OMHbu- 
Owing to the weight of water, the medium usually 
ormloyod for hydraulic transmission, a low velocity is necessary in 
order to avoid shocks. The Ion of pressure due to the veloci^ ii 



is much the same as the average rate charged for the .supply of 
electrical energy to the ordinary consumer. Gas is undoubtedly 
chwper, but In a large number of cases is mechanically inconvenient 
in its application. Hydraulic pressure, electrical energy and com- 
pTCBSOd air (with reheating) can all be transmitted throughout 
towns with approximately the same losses and aT the same cost, 
because the power is olrtained in each system from coal, boilers] 
and steam-engines, and the actual loss in transmission can Ix- kept 
down to a small percentage. The use of any partienlar system of 
power docs not, however, primarily dqiend upon tho cost of running 
the central station and distributing the power, but mainly upon the 
me.chanical convenience of the .system lor the purpose to which it : 
is applied. One form of energy is, in practice, found most useful 
for one purjiDso, another torm for another and no one can command I 
tire whole field. 


Fro. fi.—Half section and elevation at AB. Detail of lo” steel pipe. 

independent of the actual pressure employed, and at modorato 
velocitics of 3 to 4 ft. per second the loss per 1000 yds. is almost a 
negligible quantity at a pressure of 700 th per square inch. For 
practical purposes Hox*s formula is .sufficiently accurate— 

Loss of head == .yar^_ ’ 

(diameter of pipes in inches x 3)®’ ^ 

loss due to ubstruclion caused by valves and bonds, but it has been 
found in I^ondon that a pressure of 750 tb at the central acctiTnulators 
IS sufficient to ensure a pressure of 700 lb throufjhout the system. 
The preatest distance the power is conveyed from tho central stations 
in London is about 4 m. The liigher the initial velocity the more 
variable the pressurei and in order to avoid this variation in any large 
system oi mains it is usual lo place additional accumulators at a 
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water is employed as the fluid in hydraulic transmission 
the effects of frost must usually be provided against. In London 
jYecMufAMt other towns, the water, before being pumped 
MgtfMU into the mams, is passed through fhe surface condensers 
of the engines, so as to raise its temperature. The mains 
are laid 3 ft. below the surface of tlic ground. Lxposed 
pipes and cylinders are ^clothed, and means provided for dTatning 
uiem when out of use. iVhcn these simple precautions arc adopted 
d^ge from frost is very we. In special cases oil having a low 
fre^ng point is used, and in small plants good results liavc been 
Obtained by mixing glycerin and methylated spirit with the water. 



Fig. 6.—Half back elevation, half front elevation. Detail of 
xo" stool pipe. 
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distance from the central station. They act in the same way as 
air-vesaels. The mains should be laid in cUcuit, and valves pdaced 
at intervals, so that any section can be isolated for repairs or for 
making connexions without affecting the 
supply at other points. The main valves 
adopted in London are shown in fig. 4. 
Valves are also fixed to control all branch 
pipes, while rdief valves, washouts and 
air valves are fixed as required. 

The largest pipes used in London arc 

10 in. uiternol diameter, and the 
smalicst laid in the streets ara 2 in. The 
pipes iiom 8 in. and below are usually 
made in cast iron, flanged and provided 
with spigots and faucets. The joint 
(fig. i) 13 made witii a gutta-percha ting, 
timgh sometimes aslmtos luid leather 
packtng rings are used. Cast-iron pipes 
for hyaraulic power transmission nave 
been standardized by tire Engineering 
Standards Committee. Fig. 6 Shows 
the 10 in. steel main as used in London. 
The main was laid in 1903 from tlic 
Rotherliitho Pumping Station of the 
London Hydraulic Power Company 
through the Towor Subway, and is used 
as a feeder main for supply to the City. 

11 is the first instance oi the use of 

3 IJJ3I P* 3 |E feeder nuuns in hydraulic Iransumsion. 

•w IjFMj I The velocity of flow is 6 ft. ixu second, 

H l—V . 1 and is automatically disconnected from 

I r I C I 11 the general system should the pressure 

in tins main mil below that of accumula¬ 
tor pressure. Other maias, similarly 
controlled, are now in nse. Ellington's 
system of hydraulic feeder mains has 
been develop^ by the l^iug of a 6-in. 
steel main from llie Falcon Wliarf 
Station at Blackfriars to the Strand, 
over Waterloo Bridge. 

The Falcon Wh^ Purajiing SlnHon 
at Blackfriars was the origiiini central 
station in London, and the accuiiiulator.s 
llicrc arc loaded to 750 Ih per square inch. 
The other pumping stations are siruated 
about 3 m. from Falcon Wharf and 
about the same distance from each 
other. The accunuilator pressure at the 
outlying stations is during the busy time 
of the day maintained at aliout 800 lb 
per square inch. Consequently the 
smaller variations in demand for power 
throughout the system caused very 
intermittent running of the plant at 
Falcon Wliarf, .and the load-factor there 
is very low. The pumping plant has 
now been considerauly increased, and 
part of the plant is constructed to pump 
into the feeder main at pressures of 800, 
goo, or roQo lb per square ihch according 
to the demand existing from hour to hour 
in the Strand district. By thisnioans the 
output from Falcon Wharf has been 
doubled with a much improved load- 
factor. The accumulator m this system 
is of specif construttion (fig. 7). The 
pressure 750 lb per square inch is matn- 
tained in the cylinder A from the ordiu^ 
hydraulic supply main. The working 
ram B forms the cylinder for the fixed 
hollow ram C which is connected to the 
6 in. bore feeder main D. The balancing 
rams E, E attaclved to the fixed hoad F 
serve the purpose of adjusting the pres¬ 
sure in the feeder main from 800 to 
1000 lb per .square inch according to the 
quantity of pressure water re<^uirod to be 
transmitted through it. The higher 
pressure is required when the velocity 
111 this main is 10 ft. per second. There 
is an automatic control valve at the 
junction of the feeder main with the 
service mains in the Strand, adjusted so 
that the same effect is produced as if a 
pumping station were in operation at 
that point of equal capacity to the maxi¬ 
mum flow through the 6 in. main. The 
length of the feeder main in tliis cose is 
2000 yds., and at 10 ft per second there 
Fig. 7, is a loss of pressure of 240 lb per square 
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inch, but the effect on the coal consumptioii is almost negligible, as the, 
maximum flow is seldom needed. The engines are specially con¬ 
structed to take the pressure overload. The feeder mam is mads of 
Steel The economical limit of the use oi ieeder mains is reached 
when the additional running eocnenses involved e^ual the annual 
value of tiio saving effected in the capital expeniStuce. 

In public suppUos the power used is in all cases registered by 
meters, and since 1887 automatic instruments have been used at tne 
central stations to record the amount suppli^ at each j. j , 
instant during the day and night. The ratio betweeu 
the powur registered at-the consumers' machines aud the 
power sent into tho mains is the cuminarcial efficiency of the whole 
system. The loss may be due to leakage from the mains or to defects 
in the motors; or ii, as is often the case, tlie exhaust from the machines 
i.s rt^itored, to waste on the consumers' promises. The automatic 
recorders give the maximum and minimum supplies during 24 hours 
every day, tho maximum record showing the power r^uired tor a 
given number and capacity of macliines, and the minimum giving 
an indication of tlie leakage. It has been found practicable to 
obtain an otficiency of 93 % is most public power transmission 
{flants over a series o£ years, but great care is required to produce so 
goi^ a result. In some years 98 % has been registered. Until 
1888 no meters were available for registering a pressure of 700 lb 
per square inch, and all that could be done was to register tho water 
after It had passed through the macliines aud lost its pressure. This 
method is stiff largely ailoptod; but now h^h-pressuto meten give 
exccilont results, exhaust registration is being superseded to a cun- 
siderablu extent by the more satislactory arrangement of registering 
the power on its entiy into the consumers' premises. In Manchester 
Kent's liigh-piessiire meters are now usetl exclusively. Venturi 
meters have also been used with success for registering autamatically 
the velocity of flow, and, by integration, the quantity is hydraulic 
power mains, and form a must useful check on uie automatic 
recorders. The water, alter the pressure has been eliminated by 
passage througli the machines, may run to a drain or be led back to 
the central station in return mains; the method adopted is a qnestion 
ot relative cost and convenience. 

We proceed to the machines actuated by hydraulic power, and 
by a comparison of the usciul work done by them with the work 
done by tne engines and boilers at tho central station 
the mechanical efficiency of the system as a wliole can 
be gauged. At tile central station and in the distribution there is 
no great difficulty in determining the efficiency within narrow limits; 
it should be 80 % at tlie point oi entry to tho machine in which 
the preasure is used. 

Where feeder mains ai e in use the efficiency of the system is neces¬ 
sarily roducod, owing to the higlicr velocities allowable in tho feeder 
mains. Mechanical clliciency i.s then sacrificed for the sake of 
economy. Tlie meclianical efficiency of the machines is a very 
imcortam quantity; the character oi the machines and the naturo 
of the conditions are so variable that a really accurate general 
statement is impossible. In most cases the losses in the maclime 
are practically constant for a given size and speed of working; con¬ 
sequently the efficiency of a given macliine may vary within very 
wide limits acconluig to the work it has to do. For instance, a 
hydraulic pump oi a given capacity, delivering the water to an 
elevation oi 100 ft., will have an efficiency oi 80 %; but if the eleva¬ 
tion of discharge is reduced to 15 ft., even though the hydraulic- 
pressure rams may be proportioned to the reduced head, the efficiency 

falls below 50 %. The ultimate efficiency of the system, or 

inthoonocaso is 64 %, and in the other under 40 %. In crane or lift 
work tlie efficiency varies with the .sire of lire apparatus, with the 
load and with the speed. Efficiency in this sense is a most uncertain 
guide. Some of the most useful and successful applications of 
hydraulic power—as, for instance, hydraulic capstans for hauling 
wagons in railway goods yards—have a very low efficiency ex¬ 
pressed on the ratio of work done to power expended. Hydraulic 
cranes for coal or grain hoisting have a high efficiency when well 
designed, but it is now very usual to employ grabs to save the labour 
of fiffing the buckets, and tlicir use lowers the efficiency, exprowed 
in tons of coal or grain raised, by 33 % or evem 30 %. When hydrau¬ 
lic machines are fully loaded, 50 % to 60 % of the indicaterl power 
of the central station engine is often utilized in useful work done 
with a radius of 2 or 3 m. from the station. In very favourable 
circumstances the efficiency may rise to over 70 % aud in a 
great many cases in practice it no doubt falls below 25 %. If, 
however, energy in any form can be obtained ready for use at a 
moderate rate, the actual efficiency of tho machines (t.c. tho ratio 
of the useful work done to the energy absorbed in tho process) is 
not of very great importance where the use is intermittent. 

Hydraulic pressure is more particularly advantageous in cases 
where the incompressibility oi the fluid employed can be utilized, 
as in hydraulic lifts, cranes and presses. Hydraulic machines lor 
these purposes have the peculiar and distinct advantage of dirTCt 
action of the pressure on the moving rams, resulting in simpUdty 
of construction, slow and steady movement of the worlung 
parts, absence of mechanical brakes and gruatest safety in action. 
When the valve regulating the admission of the pressure to the 
hydraulic cylinder is closed, the water is shut in, and, os it is 
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IncomjM'essible, the machine is locked. Thus oil hydraulic machines 
possess an inherent brake; indeed, many of them arc used solely as 
brakes. 

Hydraulic power transmission does not possess the flexibility oi 
electricity, its useful applications being comparatively limited, but 
the simplicity, efficiency, durability and reliability of typical hydrau¬ 
lic apparatus is such that it must continue to occupy an important 
position in industrial development. 

Sometimes a much higher pressure than 700 lb or 1000 lb per 
square inch is desirable, more particularly for heavy presses and for 
machine tools such as are used for riveting, for punching, shearing, 
&c. The development of these applications has been largely due 
to the very complete machinery invented and perfected by R. H. 
Tweddell. One of the principal installations of this kind was erected 
in 187ft at Toulon dockyard, whore the machines are all connected 
with a system of mains of 2i-in. bore and about 1700 yds. long, laid 
throughout the yard, and kept charged at a pressure of 1500 ib per 
square inch by engines of too h.p. with two large accumulators. 
Marc Berrier-Kontaine, the superintending engineer of the dockyard, 
stat^ that the economy of the system over the separately-driven 
geared machines formerly used is very groat. But while pressures 
so high as 3 tons per square inch {as in the 12,000-tou Armstrong- 
Whitworth press) have been used for forging and other presses, it is 
not desirable, in the distribution of hydraulic power for general 
purposes, that 1000 lb per square inch should 
be much exceeded; otherwise the rams, which 
form the principal feature in nearly all 
hydraulic machines, if proportioned to the 
work required, will often become inconveni¬ 
ently .small, and other mechanical difficulties 
will arise. The cost of the machinery also 
tencl.s to become greater. In particular cases 
the working pressure can be inr.rea.sod to any 
desire.l extent by means of an intensificr 

(fig- «)• 

An important application of hydraulic 
power transmission is for ship work, tlic 
system being largely adopted both in H.M. 
navy and lor merchant vessels. Hydraiihc 
coal-discharging machinery was fitted by 
Anastrong as earl y as 1854 on board a .small 
steamer, and in i S68 .some hopper barges on 
thoTyne were supplied with hydraulic cranes. 
A. Betts .Brown of Edinburgh applie.I 
hydraulic power to ship work in 1873, and 
in the same year the first use of this power 
for gunnery work was effected by G. M.Kendel 
on H.M.S. “ Thunderer." The prcs.snre usu¬ 
ally employed in H.M. navy is looo lb per 
square inch. Accunuilaiors are not used and 
the engines have to he fully equal to .supply 
directly the whole demand. The distance 
through which tiie power “has to he trans¬ 
mitted is, of course, very short, and the. liigh 
Pjg g velocity of 20 ft. per second is allowed in the 

main pipe.s. The maximum engine-power 
required under these conditions on the larger .ships is very consider¬ 
able. A recent development of hydraulic power on board ship is 
the Stone-Lloyd system of closing bulkhead doors. In hydraulic 
transmission of power it Ls usually the pre.ssure which is employed, 
but there arc one or two imiwrlant eases in which the velocity of 
flow due to the pressure is utilized in the. macliine. Refcrc-nce has 
already been made to the use of turbines working at 750 lb jicr 
square inch at Antwerp. The Pclton wheel has also been iound to 
be adapted for use with .such high pressures. Another useful ai>- 
plication of the velocity due to the head in hydraulic transmission is 
in an adaptation of the well known jet pump to fire hydrants. The 
value of the system of hydraulic fransmission for the extinction of 
fire can hardly be over-estimated where, as in Ixindon and most 
large towns, tue ordinary pressure in the water mains is insufficient 
for the purpo.se. 

Aothoriiibs. —Arm.strong, Proc. Inst. C.E. (1830 an,d 1877), 
Proc. In.si. Mech. E. (1858 and 18O8); Blaine, HyitrauUi. Machinery 
(1897); Davoy, Pumping Machinery (1905); Dunkerloy, Hydraulics 
(1907); Ellington, Proc. hist. C.E. (1888 and 1893), Proc. Inst. Mech. 
k. (1882 and 1895), Proc. Liverpool p.ng. Soc. (1880 and 1885); 
Greathoad, Proc. Inst. Mech. E. (1S79); Marks, “ Hydraulic Power," 
Engineering (1905); Parsons, "Sanitary Works, Buenos Aires," 
Proc. Inst. C.E. (1896); Robinson, Hydraulic Power and Hydraulic 
Machinery (1887); Tweddell, Proc. Inst. C.E. (1883 and 1894), 
Proc. Inst. Mech. E. (1S72 and 1874); Unwin, Transmission of Power 
(1894), Treatise on Hydraulics (igoy). (E. B. E.) 

III.— Pneumatic 

Every wind that blows is an instance of the pneur.iatir, 
transmission of power, and every windmill or sail that catches 
the breeze is a demonstration of it. The modem or technical 
use of the term, however, is confined to the compression of air 
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at one point and its transmission to another point where it is 
used in motors to do work. The first recorded instance of this 
being done was by Denis Papin (b. 1647), who compressed air 
with power derived from a water-wheel and transmitted it 
through tubes to a distance. About 1800 (jeorge Medhurst (1759- 
1827) took out patents in England for compressing air. lie 
compressed and transmitted air which worked motors, and he 
built a pneumatic automobile. William Mann in 1829 took out 
a patent in England for a compound air compressor. In his 
application he states : “ The condensing pumps used in 
compressing I make of different capacities, according to the 
densities of the fluid to be compressed, those used to compress 
the higher densities being proportionately smaller than those 
previously used to compress it to the first or lower densities,” 
&c. This is a very exact description of the best methods of 
compressing air to-day, omitting the very important inter-cooling. 
Baron Van Rathen in 1849 proposed to compress air in stages 
and to use inter-coolers between each stage to get 750 Ih 
pressure for use in locomotives. For the next forty years 
inventors tried without success all manner of devices for cooling 
air during compression by water, either injected into the cylinder 
or circulated around it, and finally, with few exceptions, settled 
down to direct compression with no cooling worthy of mention. 
Only in the last ten years of the 19th century were the funda¬ 
mental principles of economical air compre.ssion put into general 
practice, though all of them are contained in the patent of 
William Mann and the suggestion of Van Rathen. 

The first successful application of compressed air to the trans¬ 
mission of power, as we know it, was at the Mont Cenis Tunnel in 
1861. The form of compressor used was a system of water 
ram.s—several of them in succession—in which water was the 
piston, compressing the air upwards in the cylinder and forcing 
it out. Although the air came in contact with the water, it 
was not cooled, except slightly at the surface of the water and 
around the walls of the cylinders. The compressors were 
located near the. tunnel, and the comprcs.sed air was transmitted 
through pipes to drilling machines working at the faces in tlie 
tunnel. Rotary drills were tried first, hut were soon replaced 
by percussion drills adapted from drawings in the United 
States Patent Office, copied by a French and Italian commission 
from the patent of J, W. Fowlc of Philadelphia. H. S. Drinker 
{Tunneling, Explosive Compounds and Rock Drills, New York, 
1893) states positively that the first percussion drill ever made 
to work successfully was patented by j. J. Couch of Philadelphia 
in 1849. Shortly afterwards Fowle patented his drills, in which 
the. direct stroke and .self-rotating principle was used as wc use 
it now. The first successful drill in the Iloosac Tunnel was 
patented in i8ft6 by VV. Brooks, S. F. Gates and C. Burleigh, 
but after a few months was replaced by one made by Burleigh, 
who had bought Fowle’s patent and improved it. Burleigh made 
a compres.sor, pooling the air during compression by an injected 
spray of water in the cylinders. The successful work in the 
Mont Cenis and Hoo.sac Tunnels with the percussion drilling 
machines caused the use of compresicd air to .spread rapidly, 
and it was soon found there were many other purposes for which 
it could be employed with advantage. 

The larger tunnels and metal mines were naturally the earliest 
to adopt pneumatic transmission, often using it for pumping 
and hoksting as well as drilling. In Paris and Nantes, in Berne 
and in Birmingham (England), street tramways have been 
operated by pneumatic power, the transmission in these, howet'er, 
being in tanks rather than pipes. Tanks on the cars are 
filled at the central loading stations with air at very high pres.surc, 
which is used in driving the motors, enough being taken to enable 
the car to make a trip and return to the loading station. ’ -Severtil 
attempts in pneumatic street traction were made in America) 
but failed owing to financial troubles and the successful intro¬ 
duction of electric traction. It is used very successfully, 
however, both in Europe and in America, in underground mine 
haulage, being especially adapted to cotil mines, where electricity 
would be dangerous from its sparks. The copper smelting works 
at Anaconda, Montana, U.S.A., uses twelve large pneumatic 
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locomotives for charging I he fumaceSj removing slag, &c. Many 
stone quarries have a central plant for compressing air, which 
is transmitted through pipes extending to working points, 
and operates derricks, hoists, drills, stone cutters, &c., by means 
of motors. Every considerable ironworks, railroad shop or 
foundry has its pneumatic transmission plant. Also in the 
erection of the larger steel bridges or buildings a pneumatic 
transmission system is. part of the contractor’s outfit, and many 
railways have a portable compressing plant on a car ready to 
be moved to any point as needed. 

Dr Julius G. Fohle, of Arizona, patented in i886j and intro¬ 
duced extensively, the use of compressed air for lifting water 
directly, by admitting it into the water column. His plan is 
largely adopted in artesian* wells that do not fiow, or do not 
flow as much as desired, and is so arranged that the air supply 
has a back pressure of water equal to at least half the lift. If it 
is desired to lift the water 30 ft. the air is admitted to the 
water column at least 30 ft. below the standing water surface. 
The air admitted being so much lighter than the water it dis¬ 
places, the column 60 ft. high becomes lighter than the column 
30 ft. high and is constantly released and flows out at the top. 
The efficiency of this method is only 20 to 40 %, depending on 
the lift, but its adaptation to artesian wells renders it valuable 
in many localities. 

A remarkable pneumatic transmission ^stem was installed 
in 1890 by Priestly in the Snake River Desert, Idaho, 
U.S,A. On the north side of the river is a cliff, nearly perpen¬ 
dicular, about 300 ft. high. One hundred and ninety feet above 
the river, for a considerable distance along the cliff, streams of 
water gush out from between the bottom of the great lava bed 
and the hardened clay of the old lake bottom. Pnestly, without 
knowledge of Pohle’s system, built a pipe line down the bluff and 
trained the water into it in such a way that it carried a very 
considerable quantity of air in the form of bubbles along with 
it down the pipe, compressing it on the way. The air was col¬ 
lected at the bottom in a covered reservoir, and taken up the 
cliff again to the lower part of an inverted siphon pipie, one side 
of which reached down from the water-supply about 60 ft. and 
the other side reached up and over the bluff. Allowing the water 
to fill both sides of the pipe to the level of the water-supply, he 
admitted his compressed air at about 75 lb pressure into the 
long side of the pipe near the bottom, and soon had water flowing 
upwards over the cliff and irrigating a large tract of rich lava 
land. He had made a power, a transmission and a motor plant 
without a moving part. A similar compressor was installed 
near Montreal, Canada, irt 1896; another at Ainsworth, British 
Columbia, in 1898J and another at Norwich, Connecticut, U.S-A., 
in 1902. These are called hydraulic air compressors and show 
an efficiency of about 70 %. They are particularly adapted to 
positions where there is a large flow of water with a slight fall or 
head. 

The actual transmission of power by air from the compressor to 
the motor is simple and effective. The air admits of a velocity of 
13 to 20 ft. per second through pipes, with very slight loss by friction, 
and consequently there is no necessi^ for an expensive pipe system 
in proportion to tbe power transmitted. It is found in practice 
that, allowing a velocity as given above, there is no noticeable 
difference in pressure between the compressor and the motor several 
miles away. Light butt-welded tubing is largely used for piping, 
and if properly put in there is very slight loss from leakage, which, 
moreover, can be easily detected and stopped. In practice, a 
sponge with soap-suds passed around a joint furnishes a detective 
agency, the escaping air blowing soap bubbles. In good practice 
there need not be more than i % loss through leakage and i % 
possibly through friction in the pneumatic transmission of power. 

Air develops heat on compression and is cooled by expansion, 
and it expands with heat and contracts with cold. For the purpose 
of illustration suppose a cylinder 10 ft. long containing 10 cub. it. 
of air at 60° F., with a frictionless piston at one end. If this piston 
be moved ft. into the cylinder, so that the air is compressed to one- 
quarter of its volume, and none of the heat developed by compression 
be allowed to escape, the air will be under a pressure of 90 Ib per 
square inch and at a temperature of 460° F. If this air be cooled 
down to 60° F. the pressure will bo reduced to 43 tb per square inch, 
showing that the heat produced in the air itself during compression 
gives it an additional expansive force of 45 Ib per Muare inch. The 
average force or pressure in compressing this air without loss of heat 


is 21 lb per square inch, whereas if all the beat developed 
during compression had been removed as rapidly as dev^ped 
the average pressure on the piston would have been only ii tb 
per square inch, showing that the heat developed in the air 
during compression, when not removed as fast as developed, 
causM in this case an extra force of 10 tb per square inch to be used 
on the piston. If this heated air could be transmitted and used 
without any loss of heat the extra force used in compressing it could 
be utilised; but in practice this is impossible, as the heat is lost in 
transmission. If the piston holding the 2jj cub. ft. of air at 43 lb per 
square inch and at 60° F. were released the air expanding without 
receiving any heat would move it back within 3J ft of the end only, 
and the temperature of the air would be lowered 170° F.,or to i lo" F. 
below zero. If the air were then warmed to 60° F, again it would 
move the piston the remaining 3| ft to its starting-point. 

It is seen that the ideal air-compressing machine is one which will 
take all the heat bom the air as rapidly as it is developed during 
compression. Such " isothermal compression “ is never reached in 
practice, the best work yet done lacking to % of it It follows that 
the most inefficient compressing mactune is one which takes away 
no heat during compression—that is, works by " adiabatic compres¬ 
sion," which m practice has be< n much more nearly approached 
than the idial. It also follows that ^e ideal motor for usmg com¬ 
pressed air is one which will supply heat to the air as required when 
it is expanding. Such " isothermal " expansion is often attained, 
and sometimes exceeded, in practice by supplying heat artificially. 
Finally, the most ineflidint motor for using compressed air is one 
which .supplies no heat to the air during itsexi ansion, or worksby 
adiabatic expansion, which was long very closely approached by 
most air motors. In practice isothermal compression is approached 
by compressing the air slightly, then cooling it, compressing it slightly 
again, and again cooling it until the desired compression is com- 
pTctcd. This U called compression in stages or compound compres¬ 
sion. Isothermal expansion is approxunately accomplished by 
allowing the air to do part of its work (as expanding slightiy in a 
cylinder) and then wanning it, then allowing it to do a little more 
and then warming it again, and so continuing until expansion is 
complete. It will be seen that the air is carefully cooled during 
compression to prevent the heat it develops from working against 
compression, and even more carefully heated during expansion to 
prevent loss from cold developed during expansion. More stages 
of compression of course give a higher efficiency, but the cost of 
machinery and friction losses have to be considered. The reheating 
of air is often a disadvantage, especially in mining, where there are 
great objections to having any kind of combustion underground; 
but where reheating is possible, as W. C. Unwin says, " for the 
amount of heat suppled the economy realized in the weight of air 
used is surprising. The reason for tliis is, the heat supphed to the 
air is used nearly five times &s efficiently as an equal amount of 
heat employed in generating steam." Practicallv there is a hot¬ 
air engine, using a medium much more effective than common air, 
in addition to a compressed-air engine, making the efficiency of the 
whole system extremely high. (A. De W. F.) 

IV.-— Electrical 

Though the older methods of power transmission, such as 
wire ropes, compressed air and high-pres-sure water, are still 
worked on a comparatively small scale, the chief commercial 
burden has fallen upon the electric generator and motor linked 
by a transmission line. The efficiency of the conversion from 
mechanical power to electrical energy and back again is so high, 
and the facility of power distribution by electric motors is so 
great, as to leave little room for competition in any but very 
exceptional cases. The largest single department of electrical 
power transmission—that is, transmission for traction purposes 
—is at present almost wholly carried on by continuous currents. 
The usual voltage is 500 to 600, and the motors are almost uni¬ 
versally series-wound constant-potential machines. The total 
amount of such transmission in daily use reaches probably a 
million and a half horse power. In long distance power trans¬ 
mission proper continuous currents are not used to any con¬ 
siderable extent, owing mainly to the difficulty of generatirg 
continuous currents at sufficient pressure to be available for 
such work, and the difficulty of reducing such pressure, even 
if it could be conveniently obtained, far enough to render it 
available for convenient distribution at the receiving end of the 
line. Single continuous current machines have seldom been 
buUt successfully for more than about 2000 to 3000 volts, if at 
the same time they were required to deliver any considerable 
amount of current. About 300 to 500 kilowatte per machine 
at this voltage appears to be the present liitiit, altiiough it is 
by no means unlikely that the use of commutating poles and 

XXII. 8 a 



23+ 

other improvements may considerably increase these figures. 
For distances at which more than this very moderate voltage is 
desirable one must either depend on alternating currents or 
use machines in series. In American practice the former alter¬ 
native is universally taken. On the continent of Europe a 
very creditable degree of success has been achieved by adopting 
the latter, and many plants upon this system are in use, mostly 
in Switzerland. In these generators are worked at constant 
current, a sufficient number in series being employed to give 
the necessary electromotive force. 

Pmeer Transmission at CoHstaut Curtfni ,—In this system, 
which has been developed chiefly by M. Thury, power is trans¬ 
mitted from constant current generators worked in series, and 
commonly coupled mechanically in pairs or larger groups 
driven by a single prime mover. Tlie individual generutois 
are wound for moderate currents, generally between 50 and 
150 ampieres, and deliver this ordinarily at a maximum voltage 
of 2000 to 3500, the output per armature seldom being above 
300 kw. For the high voltages needed for long distance 
transmission as many generators as may be required are thrown 
in series. In the Mouticr.s-Lyons transmis.sion of no m., 
the most considerable yet installed on this system, there are 
four groups, each consisting of four mechanically-coupled genera¬ 
tors. The common current is 75 amp., and the maximum 
voltage per group is about 15,000 volts, giving nearly 60,000 
volts as the transmission voltage at maximum load. In the 
St Mauricc-Lausanne transmission of about 35 m. tlie constant 
current is 150 amp. and the voltage per armature is 2300, 
five pairs being put in scries for the maximum load voltage of 
23,000. 

Regulation in such plants i.s accomplished cither hy varying the 
field strength through an automatic govnrnor or by .similarly varying 
the speed of the gencrator-s. Either method gives sufficiently good 
results. The transmission circuit is of the simplest character, and 
the power is received by motors, or for local riislribution by motor 
generators, held to speed by centrifugal govoniors controlling field- 
varying mechanism. For laige output the, motors,like the generators, 
are in groups mechanically coupleil and in series. In the Moutiers- 
Lyons transmission motor-generators are even designed to give 
a three-phase constant potential distribution, and in reverse to 
permit interchange of energy between the continuous current and 
several polyphase transmission systems. 

The advantages of the system reside chiefly in easier line insulation 
than with alternating currents and in the abolition of the difTiculties 
due to line inductance and capacity. It is probably as easy to insulate 
fur 100,000 volts continuous current as for 150,000 volts allcrnating 
current. Part of fhe difference is due to the fact that in the halter 
case the crest of the E.M.F, wave reaches nearly 7.?,000 volts, and in 
addition static effects .and minor resonant rise of voltage must be 
reckoned with. There is .some possibility, therefore, of Uiead vantage 
ous iLso of continuous current in case very great distances, nsjuirmg 
enormous voltages, lia.-e to be covered. In addition, a constant 
current plant is at full voltage only a( brief and rare periods of 
maximum load instead of all the time, which greatly increases fhe 
average factor of safety in insulation. 

On the other hand, +hu constant current generators arc relatively 
expensive and of inconveniently small individual output for large 
transmission work, and require very daboratc precautions in the 
matter of insulation. Their efficiency is a little less than that of 
large alternators, but the diflercncc is jiartially off-set by the 
tritosiormers used with the latter for any considerable voltager 
A characteristic advantage of the constant current system is the 
extreme simplicity and cheapness of the switching arrangements as 
compared with the complication and cost of the ordinary switch-board 
for a polyphase station at high voltage. Comparing station with 
station as a whole it is at least an open question whether (he poly¬ 
phase system would have any material advantage in cost per kw. 
in an average case. The principal gams of the latcmating systems 
appear in tile relative .simplicity of the distribution. In dealing with 
a tew largo power units the constant current system has the best 
of tlie argument in efficiency, but in the ordinary case of widespread 
distribution for varied purposes the advantage is quite the other 
w^. 

The high-voltage constant-current plant lends itself with especial 
ease to operation, at least in emergency, over a grounded circuit. In 
some recent plants, e.g. Moutiers-Lyons, provision is made at the 
sub stations for groundjjig the central point of the system an! either 
line in case of mw, and in point of fact the voltage dixq) in working 
grounded is found to be within moderate and practicable limits. 

Tlie possibilifies of improvement in th* system have by no means 
boon worked out, and although it has been over.shadowed by the 
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enormous growth of polyphase transmlstion it must still beeonsidered 
seriously. 

TfansmUsion hy Alternating Current. —The alternating current 
has conspicuous advantages. In the first place, whatever the 
voltage of transmission, Uie voltage of generation and that of 
distribution can be brought within moderate limits at a very 
high degree of efficiency by the use of transfoimers; and, in the 
second place, it is possible to build altetnatiog-currentgaierators 
of any required capacity, and for voltages high enough to permit 
the abolition of raising transformers except in unusual circum¬ 
stances. At present such generators, giving 10,000 to 13,500 
volts directly from the armature wimiings, are in (xmn&on and 
highly successful use; and while the use of raising transformers 
is preferred some engineers, experience shows that they 
cannot be considered essential, and are probably not desirable 
for the voltages in question, which are as great as at the present 
time seem necessary for the numerical majority of transmission 
plants. Polyphase generators, especially in large sites, can be 
successfully wound up to more than double the figures just 
mentionod. The plant at Manojiovac, Dalmatia, has been 
equipped with four 30,000 volt three-phase gemerators, giving 
each about 5000 kw. at 42 ~ with 420 revolutions per minute, 
the full loud efficiency being 94 %. But for very large trans¬ 
mission work to considerable distances where mudi higher 
voltages are requisite such transformers cannot be dispensed 
with. Alternating currents are practically employed in the 
polyphase form, on account both of increased generator output 
in this tvpe of apparatus and of the extremely valuable proper¬ 
ties of the polyphase induction motors, wliidi furnish a ready 
means for the distribution of power at the receiving end of the line. 
As between two- and three-phase apparatus the present prac¬ 
tice is about equally divided; the transmission lines themselves, 
however, are, with rare exceptions, worked three-phase, on 
account of the .saving of 25 % in copper secured by the use of 
this sy.stem. Inasmuch as transformers can be freely combined 
vectorially to give resultant electromotive forces having any 
desired magnitudes and phase relations the passage from two- 
phase to three-pliase, and back again, i.s made with the utmost 
ease, and the character of the generating and receiving apparatus 
thus becomes almost a marier of indifference. As regards such 
apparatus it is safe fo sav that honours are about even ; some¬ 
times one system proves more convenient, sometimes the other. 
The difficulty of obtaining proper single-phase motors for the 
varied purpose.s of genera! distribution has so far prevented any 
material use of single-phase transmission systems. 

Generators for Power Transmission, —The generators are usually 
large two- or thrce-jiliasc machines, and in the majority of instances 
they are driven by water-wheels. Power transmission on a large 
suaic from steam plant has, up to the present, made no substantial 
progress, save as the networks of large electrical supply stations 
liave m .some cases grown to cover radii of many mile.s. The size 
of these generators varies from 100 or 200 kw. in small plants, 
up to to,000 or more in the larger ones. Their efficiency ranges 
from 92 % or thereabouts in the smaller sizes up to 9b % 
(IT a fraction more in tho largest, at full load. The voltage of 
these geucrators varies greatly. When raising transformers ore 
used it is usually from 500 to 2y» volts; without them the genera¬ 
tors are n.sually wound for 10,000 to 13,500 volts, intermediate 
voltages have sometimes boen employed, but are rather passing out 
of use, as they seem to fulfil no particularly useful purpose. The 
tendency at the present time, whatever the voltage, u towards the 
use of machine.s with stationary armatures and revolving field 
magnets, or towards a pure inductor type having all its windings 
stationary. At moderate voltages such an arrangement is merely 
a matter of convenience, hut in liigh-voltage generators it is practi¬ 
cally a necessity. Low-voltage machines are usually provided with 
liolyodontal windings, those windings having several soparatc arma¬ 
ture teeth per pole per phase, white the high-voltage machines ore 
generally monodontid; in both classes the edges of the pole pieces 
are usually chamfered away in such form as .to produce at least a' 
close aimroximation to tlie sinusoidal form for the olectromotivo 
(orce. For this purpose, and to obtain a better iuhacent regulation 
under variations of load, the field magnets are, or shonld be, par¬ 
ticularly powerful. In the best modem generators the variation 
of electromotive force from no load to full load, non-inductive, is 
less than 10 % at constant field eaccitation. Closeness of inherent 
regulation is an Important matter ingenontois for transmission work, 
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inasmuch as there U as yet no entirdy successful method of automatic 
voltage regulation on very large units; and the less hand regulation 
the better. Moreover, the design which secures this rcsnlt also 
tends to secure stability of wave form in the dectromotivc torce, a 
matter of oven greater importance. There has been much dlscusuon 
as to the best wave form for use on alternating circuits, It having 
been conchiaively shown that for a given fundsimental frequency 
the sinusoidal wave does not give the most economical use m iron 
in the transformers. For tranamission work, however, particuiarly 
over long lines, tois is a matter of inconceivably small importance 
compared with stability and the freedom from tronbles from 
higher harmonics that result from the use of a wave as nearly sinu- 
souU as can possibly be obtained. In every alternating circi^ 
the odd harmonics are considerably in evidence in the eiertromotive 
force, either produced by the structure of the generator or introduced 
by the transtormers and oilier apparatus. These arc of no particular 
moment in work upon a small scale, but in transmission on a large 
scale to lung distances, or especially throngli underground cables, 
they arc, as will be seen in the consideration of the transmission line 
itself, a serious menace. Inasmuch as the periodicity of an alter¬ 
nating circuit must be maintained sensibly constant for snccessful 
operation, great care is usually exorcised to Secure such governing 
of the prime movers as will give constant speed at the generators. 
This can now be obtained, in ah ordinary circumstances, by several 
forms of sensitive hydraulic go vurnors which are now in use. The mat¬ 
ter of absolute periodicity hsu not yet settled itself into any final foim. 
American practice is based largely upon Oo cycles per second, which 
is probably as high a frequency as can bo advantageously employed. 
Indeed, even this leads to some embarrassment in securing good 
motors of moderate rotative speed, and the tendency of the frequency 
is rather downward than upward. An Inferior limit is set by the 
general desirability of operating incandescent lamps off the trans¬ 
mission circuits. For tlijs purpose the frequency should be held 
above 30 cycles per second; below thus point, flickering of Ihc larap.i 
become.? progressively more serious, esl>ccially with lamps having 
the very slender metallic filaments now commonly employed— 
so serious, indeed, as practically to prohibit their successful use— 
and plants installed for such low frequencies arc generally coiiffned 
to motor practice, or to the use of synchronous converters, which are 
riomcwhat easier to build in large units at low than at high periodici¬ 
ties. Occasional plants for railway and heavy motor service operate 
at as low as 15 ~,and more at 25 ~. Nearly all the general work 
of power irausmission, however, is carried on between 30 and 60 
The inferior limit at which it is po.s,sihle succes-sfully to operate 
alternating arc lanqis is about .|0 ; and if these are to be .an impor¬ 

tant feature in transmission systems the indications are that practice 
will tend towards a periodicity above qo , at whicji all the accessory 
apparatus can be successfully operated. European practice is 
based generally upon a irequcncy of 50 ~, which admirably meets 
average conditions of distribution, 

Trammissiun Lines .—Power transmission lines differ from those 
used for general electric distribution principally in the use of higher 
voltage and in tlie precautioas entailed thereby. The economic 
principles of design arc precisely tlic same here as elsewhere, save 
that uie conductors vary less in diameter and far more in length. 
Inasmuch os trausmi.ssion systems are frequently installed prior to 
the existence of a well-Jevcfbpcd distribution system the conditions 
of load and the market for the power transmitted can seldom bo 
predicted accurately; cousequentfy, the cases arc very rare in which 
lielvin's law can be applied witfi any advantage; and as it is at 
best confined to determining the most economical conditions at a 
particular riioch this law is probably of less use in power tran.smisslon 
ttiau in any other branch of electric distribution. A superior limit 
is set to the permissible loss of energy in the line by the difficulty 
attondiag regulation lor constant potential In case the line loss Is 
considerable. The inferior limit is usually set by the undcsirabfftfy 
of too large an investment in copper, and lines arc usually laid out 
from tbe standpoint of regulation rather than from any other. 
In ordinary practice it seldom proves advantageous to allow more 
than 15 % loss in Ihc line even under extreme conditions, and the 
cases are few iu which lose than 5 % lo.ss is advisable. These lew 
cases comprise those in wliich the demand for power notably over¬ 
runs the supply as limited by the maximum power available at the 
generating station, and also the few cases in which a loss greater 
than 5 % would indicate the use of a line wire too small from a 
mechanical standpoint. It is not advisable to attempt to constnicl 
long lines of wire smaller thmi No. 2 American wire-gauge (-257 in. 
diameter), alllioiigh occasionally wire as small as No 4 (-204 in. 
diameter) may safely be employed. Smaller diameter than this 
involves considerable added difficulty of insulation in lines operated 
at voltages in excess of about 50,000. The vast majority of traas- 
mission lines arc composed of overhead conductors. In rare 
instances underground cables are used. In single-phase worit these 
arc preferably of concentric form, which, however, gets too com¬ 
plicated in the three-phase lines generally employed to secure 
economy in copper; for the latter, triplicate cables, lead sheathed, 
laid in glauxl .earthenware ducts, seem to give the best results. 
Oa account of tbe cost and the difficully of repair of such lines they 
are not extensively used, and cables nave not yet been produced 
for the extremely high voltages desirable in some very long circuits, 


BKhoagh they are readily ebtainable for vxritagw up to w,oao or 
40,000. As to the matmal oi ttw coaducton, copper ohnoat 
universally used. For very long spans, however, oconie wire of 
hjgh ten.s{lc strength is occasionally employed as a snbttituto tor 
copper wire, and more rarely steel wne; aluminium, too, is boginniag 
to come into use for genA-al line work. Bronse of high taniUe 
strength fi»y 80,000 to 100,eoo lb per square inch) has ualcrtonatefy 
Jess than half the cond-nctivity-of copper; and unless spans of many 
hundred feet are to be attempted it is better to use hard-dcasra 
copper, which gives a tensile strength of from 60,000 to 65,000 tb to 
the square inen, with a reduction in cdnductivity of only 3 to 4 %. 
As to ahrmittinm, this metal has a tensile ntrength slightly less than 
that of annealed copper, a conductivity alioBt Co % that of copper, 
and for equal conauctivlty is almost exactly one-half the weight. 
Mechanically, ahiminram Is somewhat inferior to copper, as its 
coefficient of expansion with tempBrature is 50 ■% greater; and its 
clastic limit is very low, the metal tending to take a psemanent 
set nnder companitively light tension, and being sorioiisiy adfeoted 
at less than htm its nitimate tensile strengtii. Joints in alnnaiainm 
wire are difficult to moke, since the present methods of soidor^ 
ore little bertter than cementing the metal with the flux; in practice 
the joints are purely mechanioid, being usually made-hy meaas of 
tight-fitting .sleeves forced into contact with the wire. Withsuitahis 
caution in stringing, aluminium lines can be successfully nsed, and 
arc likely to serve as a u.sciul defence agaimst increase m th* price 
of copper. Whatever the material, most important lines are now 
bnilt of stranded cable, sometime* with a hemp core to give added 
flexibility. 

With respect to line construction the introdnetion of high 
voltages, say 40,000 and upwards, has made a radical change lu 
the situation. The earlier transmission lines wore for rather low 
voltages, seldom above 10,000. Insulation was extremeiy eas)C, 
and the transmission of any considerable amount of power impiiid 
heavy or numerou.s conductors. The line constmetioa therefore 
followed rather closely the precedents .set in telegraph and tdophane 
constmetion and in low tension electric light service, la Amenoan 
practice the lines were usnally of simple wooden poles set 40 to 50 
to the mile, and carrying wooden cross-arms furnished with wooden 
pins carrying insulators of glass or porcelain. Tlic pifles were little 
larger than those used in telegraph lines, a favourite sine being 
aqo ft. pole about 8 in. in diameter at the top and 15111. at the butt, 
SCI ft to 7 ft. in the earth. Such poles commonly boro two cross- 
arms, the lower and longer carrying 4 pins, and the shoiter upper 
arm 2 pins, so disposed that the upper pin on each side of the ]x;de 
would form with the nearer ])ins below an equilateral trianj^ 
18 to 24 in. on the side. The poles therefore carried two throe- 
lihasc cirenifa one on cither side, one or both circuits being Boiralled. 
In European practice iron poles have been more frequently used, 
again following rather closely the model of telegraph praotioe, with 
similar spacing of poles, and with insulators, usually oi porcelain, 
somewhat enlarged and improved over telegraph and tiectrio light 
insulators, and spacetl somewhat moec widely. As between woodea 
and steel poles, the latter are of course the more durable and much 
the more costly. The difference in cost depend* largely on tbe 
loealily, and ultimately on tlie life of the wooden poles. This ranges 
from two or three up lo ten or fifteen years, the latter fimiros only 
in favourable soils and when the lower ends of the poles have been 
thoroughly trcafcxl with some preservative. Under such conditioas 
wood « often ultimately the cnoapar material 

The use of very high voltage* results in, lor all moderate powers, 
the use small and consequently hght wires and in tht necemty for 
heavy, targe and costly insulators. For security against lealsageaad 
failnre it becomes desirable to reduce the number of huimtion 
points, and with the resulting lengthening of ^an to design the line 
a.s a mechanical structure. A transmission lino is subject to throe 
set* of stresses. The most considerable are those due to tbe iongi- 
hnfinal pull of the catenary depending on the weight and tension of 
the wires. Under ordinary conditions these strains are balanced 
and come into play only when tlioro is breakage of one or more 
wires and consequent unbalancing. It has been the common 
practice to give fhe poles sufficient strength to withstand this pull 
without failing. The maximum amount of tbe pull may bo safety 
taken at the sum of the clastic limits of the wires, sinoo it is unsafe 
so to design the spans aa to be subject to larger stresses. 

There is also lateral stress on a lino due to wind acting upon the 
poles and wires, the latter amounting to little unless theiir diametor 
Is increased hy a coating of sleet, a condition which gives maximum 
•stresses on the line. Wind tiaen tends to push the line Over, and it 
also increases the longitudinal stresses, being added geometrically 
to the catenary stress. The actual possibility of wind pressure is 
very generally over-estimated, and has resulted in much needlessly 
costly construction. In the first place, save for actual tornadoes, 
for which no estimates can be given, even tbe highest winds at the 
level of any ordinary txansmissios line arc of modest actual velocity. 
It is probable that no transmission line save on moun tain peaks at a 
very high elevation is ever exposed to an actual wind velocity of 
75 ra. per hour, and oaly at intervals of years is a velocity of even 
60 «*. reached near the gionnd level. Furttier, the maxiattm wind 
velocities arc practicaHy never reached at very low tomperatures 
when the line is under its maximum catenary stress, and sleet 
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iomuition, which takes place only within a very limited temperature 
raMe, is practically unknown under conditions of maximum wind. 

Ae relation of wind velocity to pressure in case of a suspended 
wire or cable may be approximately expressed by the equation 
P a o-ooa5V*, whore P is the pre.ssure per square foot of projected 
area oi cable, and V is the actual wind velocity in miles per hour. 
Except for sleet conditions the wind pressure is, then, a matter of 
little concern. At times sleet may accumulate on bare wires to a 
thickness of half an inch to an inch. Even under these conditions 
tile lateral stability of the line is a matter of leas concern than 
the added component oi stress in the catenary, The third element 
of line, stress, the actual crushing stress of the wire load, is of no 
consequence in high voltage transmission work. 

In scientific line design the best example has been set by the 
Italian engineers, who, realizing tliat the longitudinal strains, which 
are very severe in case of breakage of spans rigidly support^ from 
pole to pole, are immediately relieved by a slight increase in catenary 
drop, liave introduced the principle of longitudinal flexibility. 
The poles or towers of structural steel are so designed as to be 
fairly stifi against lateral pressure and are given secure foundation 
against overturning, but are deliberately designed to deflect length¬ 
wise the line in the extreme case of breakage of wires so as at once to 
relieve the catenary tension without posing their elastic limit. 
In this way complete security is attained with a minimum of material 
and expense. 

In recent construction both in America and Europe the tendency 
is to use steel poles or towers oi ample height, 40 to bo ft. and spans 
ranging from 300 to 600 ft., occasionally more. The catenary drop 
allowed is considerable, often 3 to 4 % of the span length. Cross- 
arms and pins, when used, are oommonly of iron or steol, and the 
interiors of the insulators arc therefore fairly at earth potential. 
The insulators are of dense and hard-baked porcelain, built up of 
three or four shells cemented together to form a whole, with several 
deep petticoats to protect the inner surfaces from wetting. Such 
insulators may be iz to 18 in. in diameter over all, and from top 
groove to base a little more. If well designed and made, insulators 
of this type can endure even under very heavy precipitation altcr- 
imting voltages of (>o,oou to 100,oou cflcctive without flashing over, 
and double these figures when dry. For line voltages above 0 o,ooo 
to 70,000 it is apparent that the insulating factor of safety would 
be seriously reduced, and some recent lines have been equipped with 
suspension insulators. These are in eflecl porcelain bells from 10 in. 
diameter upward strung together like a string oi Japanese gongs. 
The bells are all the same size and are spaced about a foot apart, 
the suspensions being variously designed. These insulating groups 
can be as large as need be, and it is easy to push the aggregate insula¬ 
tion resistance, both dry and wet, far beyond the figures just men¬ 
tioned. This suspension requires higher poles than the ordinary, 
but allows a considerable amount of longitudinal back lash, in case 
a wire bums off. Too extensive sUp along the line is chocked by 
guys fitted with strain insulators, like the suspension ones, at suitable 
intervals. The suspension insulator gives promisa of successful use 
of voltages much higher than 100,000 volts. The wires on high 
voltage systems are generally widely spaced: very .seldom less than 
z ft ^tween centres, and for the higher voltages something like i ft. 
for each 10,000 volts. 

Voltage ,—The most important factor in the economy of the con¬ 
ducting system is the actual voltage used for tlio transmi.s.sion. 
This varies within very wide limits. For transmissions only a few 
miles in length the pressures employed may be from zooo to 3000 
volts, but for the serious work of power transmission less than 10,000 
volts are now seldom used. This pressure, under all ordinary con¬ 
ditions and in all ordinary climates, can be and is used with complete 
success, and apparently without any greater difficulty than would 
be encountered at much lower voltage. It is regarded as the stan¬ 
dard transmission voltage in American practice for short distances 
up to 10 or 13 m. Beyond this, and sometimes even on shorter 
lines, it is greatly increa^; up to zo,ooo volts there seems to be no 
material difficulty whatever in effecting and maintaining a sufficient 
insulation of the Une. In the higher voltages there were in 1908 more 
than fifty plants in regular operation at 40,000 volts and above. 
Of these more than a score are operated at (>0,000 volts and above. 
The highest working voltage employed in 1909 was 110.000 volts, 
which was successfully used in two American plants; tnat of the 
Grand Rapids—Muskegon (Michigan) system, and in the transmission 
work of the Central Colorado system. These both employ suspen¬ 
sion insulators with five belLs m scries, and operate with no more 
trouble than falls to the lot of systems using ordinarily high voltages. 
The Rio de Janeiro transmission system, operates at 88,000 volts 
with large porcelain insulators, I7‘3 in. in over-all diameter and 1975 
in height, carried on steel pins; the Kem River (California) plant 
at 73,000 volts with similar construction; the hlissouii River Power 
Co. (Montana) at 70,000 volts, using glass insulators on wooden pins 
saturated with insulating material. There is no especial difficulty 
in building transformers for still higher pressures, tne real problem 
lying in the insulation oi the line. Taken as a whole these high 
vol^e lines have given good service, those near the upper limit 
doing apparently as well as those near the lower, owing to more 
careful precautions in construction. Likewise the distances oi 


transmission have steadily risen. There are, all told, nearly a score 
of power transmissions over 100 m. in length, the longest distance 
yet covered being from De Sabla to Sausalito (California), a distance 
of 232 m. This, like most other long American transmissions, is at 
60 ~, and it is interesting to note that even over such distances 
there seems to bo very lime evidence of trouble due to frequency. 
In point of fact, those' who have had the most experience with long 
distance transmission are the last to worry about the difficulties 
of using alternating current, Some unusual phenomena turn up 
in high voltage work but they are rather interesting than alarming. 
The fines become self-luminous from “ coronal " discharge at a little 
above 20,000 volts, and at 40,000 or 30,000 volts tye phenomenon, 
which is sometimes aggravated by resonance, becomes of a striking, 
not to say startling, character. At above 100,000 volts this coronu' 
discharge must be given serious consideration. 

Resonance, in substance, is due to synchronism of the periodic 
electromotive force, or a harmonic thereof, with the electro-magnetic 
time-constant of the system. The frequency of the currents 
actually employed in transmission work is so low that resonance 
with the fundamental frequency must be extremely rare; resonance 
with the harmonics is, however, common—much commoner than Is 
generally supposed. In every electromotive force wave the odd 
harmonics are more or less in evidence, particularly the tliird, fifth 
and seventh. If the electromotive force wave departs notably from 
a sinusoidal form, traces oi harmonics up to at least the I3tn may 
generally be found; the third, seventh and the alternate higher har¬ 
monics are manifest in flattening the crest of the wave. Supposing, 
what is seldom quite true, that the harmonics are symmetrically 
disposed in phase with the fundamental, all the harmonics tend 
somewhat to elevate the shoulders of the wave; a wave, therefore, 
with peaked shoulders and a digression in the centre is certain to be 
aflected by Imrmonics, while it it has a high central crest, there is 
evidence oi great predominance of tiie fifth and higher harmonics. 
Crtincrally the harmonics are slightly out of phase with the fundamen¬ 
tal, so tliat the wave is both deformed and unsymmetrical. As to the 
amplitude oi these harmonics, the third is usually the largest, and 
may sometimes in commercial machines amount to as much as 20 % 
of the amplitude of the fundamental, and frequently 10 %. In 
machines giving nearly sinusoidal waves it is of course much less, 
but it is not difficult to find even the seventh and higher harmonics 
producing variations as great as 3 %, Since, other things being 
equal, the rise in dectromotivo force due to resonance is directly 
proportional to the magnitude of the harmonics, and the chance of 
getting it increases rapidly with the presence of those of the higher 
orders, the desirability of using the closest po.s 3 iblc approximation 
to a sinusoidal wave is self-evident. The greater the inductance 
and capacity of the system and the less its ohmic resistance, 
the greater the chance of getting serious resonance. As regards 
the ffistributed capacity and inductance due to the line alone, the 
ordinary conditions arc not at all formidable; the general effect 
of such dislributcd capacity and inductance is to produce in the 
system a scric.s of static waves, their length varying inversely with 
the frequency. At commercial frequencies the wave length is very 
great, so great that even in the longest lines at present employed 
only a small fraction of a single wave length appears; the total 
length of the hue is generally much less than one quarter the com¬ 
plete wave length, and the only notable effect is a moderate rise of 
potential along the line. The time-constant of the alternating 
circuit is T -00629 v/(LC), where L is the absolute self-induction 
in henrys and C the capacity in microfarads; and if the frequency, 
or A marked harmonic thereof, coincide with this time-period, 
resonance may safely be looked for, and resonance of the harmonics 
may appear conspicuously in lines of ordinary lengths. The follow¬ 
ing table gives the values, both L and C, p«r mile of three-phase 
circuit, of the sizes (American wire-gauge) ordinarily employed for 
transmission circuits, the wires being assumed to be strung 48 in. 
apart and about the height already indicated ;— 


Sm No. 

Diameter. 

I.. 

c. 

oooo 

lucl). 

o*40o 

0*00312 

0-0167 

000 

0*410 

0*00322 

0-0164 

00 

0-365 

0-00328 

0-0160 

0 

0 - 3*5 

0-00336 

0-0157 

1 

0-289 

0-00338 

0-0154 

2 

0-258 

0*00347 

0*0151 

3 

0*229 

0*00351 

0-0148 

4 

0*204 

0-00358 

0*0145 


In cases wliore underground cables form a part of the system, the 
above values of C are very largely increased, and the probability of 
lesoDonce is in proportion enhanced. A still further complication 
is introduced by the capacity and inductance of the apparatus used 
upon the system, which may often be for greater than that duo to the 
entire lino, even if the latter be of considerable length. In point of 
iut, it is altogether probable that resonance due to the distributed 
capacity and mductance of the overhead line alone Is of rare occur¬ 
rence and generally oi trivial amount, while it is equally probable 
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inasmuch as there U as yet no entirdy successful method of automatic 
voltage regulation on very large units; and the less hand regulation 
the better. Moreover, the design which secures this rcsnlt also 
tends to secure stability of wave form in the dectromotivc torce, a 
matter of oven greater importance. There has been much dlscusuon 
as to the best wave form for use on alternating circuits, It having 
been conchiaively shown that for a given fundsimental frequency 
the sinusoidal wave does not give the most economical use m iron 
in the transformers. For tranamission work, however, particuiarly 
over long lines, tois is a matter of inconceivably small importance 
compared with stability and the freedom from tronbles from 
higher harmonics that result from the use of a wave as nearly sinu- 
souU as can possibly be obtained. In every alternating circi^ 
the odd harmonics are considerably in evidence in the eiertromotive 
force, either produced by the structure of the generator or introduced 
by the transtormers and oilier apparatus. These arc of no particular 
moment in work upon a small scale, but in transmission on a large 
scale to lung distances, or especially throngli underground cables, 
they arc, as will be seen in the consideration of the transmission line 
itself, a serious menace. Inasmuch as the periodicity of an alter¬ 
nating circuit must be maintained sensibly constant for snccessful 
operation, great care is usually exorcised to Secure such governing 
of the prime movers as will give constant speed at the generators. 
This can now be obtained, in ah ordinary circumstances, by several 
forms of sensitive hydraulic go vurnors which are now in use. The mat¬ 
ter of absolute periodicity hsu not yet settled itself into any final foim. 
American practice is based largely upon Oo cycles per second, which 
is probably as high a frequency as can bo advantageously employed. 
Indeed, even this leads to some embarrassment in securing good 
motors of moderate rotative speed, and the tendency of the frequency 
is rather downward than upward. An Inferior limit is set by the 
general desirability of operating incandescent lamps off the trans¬ 
mission circuits. For tlijs purpose the frequency should be held 
above 30 cycles per second; below thus point, flickering of Ihc larap.i 
become.? progressively more serious, esl>ccially with lamps having 
the very slender metallic filaments now commonly employed— 
so serious, indeed, as practically to prohibit their successful use— 
and plants installed for such low frequencies arc generally coiiffned 
to motor practice, or to the use of synchronous converters, which are 
riomcwhat easier to build in large units at low than at high periodici¬ 
ties. Occasional plants for railway and heavy motor service operate 
at as low as 15 ~,and more at 25 ~. Nearly all the general work 
of power irausmission, however, is carried on between 30 and 60 
The inferior limit at which it is po.s,sihle succes-sfully to operate 
alternating arc lanqis is about .|0 ; and if these are to be .an impor¬ 

tant feature in transmission systems the indications are that practice 
will tend towards a periodicity above qo , at whicji all the accessory 
apparatus can be successfully operated. European practice is 
based generally upon a irequcncy of 50 ~, which admirably meets 
average conditions of distribution, 

Trammissiun Lines .—Power transmission lines differ from those 
used for general electric distribution principally in the use of higher 
voltage and in tlie precautioas entailed thereby. The economic 
principles of design arc precisely tlic same here as elsewhere, save 
that uie conductors vary less in diameter and far more in length. 
Inasmuch os trausmi.ssion systems are frequently installed prior to 
the existence of a well-Jevcfbpcd distribution system the conditions 
of load and the market for the power transmitted can seldom bo 
predicted accurately; cousequentfy, the cases arc very rare in which 
lielvin's law can be applied witfi any advantage; and as it is at 
best confined to determining the most economical conditions at a 
particular riioch this law is probably of less use in power tran.smisslon 
ttiau in any other branch of electric distribution. A superior limit 
is set to the permissible loss of energy in the line by the difficulty 
attondiag regulation lor constant potential In case the line loss Is 
considerable. The inferior limit is usually set by the undcsirabfftfy 
of too large an investment in copper, and lines arc usually laid out 
from tbe standpoint of regulation rather than from any other. 
In ordinary practice it seldom proves advantageous to allow more 
than 15 % loss in Ihc line even under extreme conditions, and the 
cases are few iu which lose than 5 % lo.ss is advisable. These lew 
cases comprise those in wliich the demand for power notably over¬ 
runs the supply as limited by the maximum power available at the 
generating station, and also the few cases in which a loss greater 
than 5 % would indicate the use of a line wire too small from a 
mechanical standpoint. It is not advisable to attempt to constnicl 
long lines of wire smaller thmi No. 2 American wire-gauge (-257 in. 
diameter), alllioiigh occasionally wire as small as No 4 (-204 in. 
diameter) may safely be employed. Smaller diameter than this 
involves considerable added difficulty of insulation in lines operated 
at voltages in excess of about 50,000. The vast majority of traas- 
mission lines arc composed of overhead conductors. In rare 
instances underground cables are used. In single-phase worit these 
arc preferably of concentric form, which, however, gets too com¬ 
plicated in the three-phase lines generally employed to secure 
economy in copper; for the latter, triplicate cables, lead sheathed, 
laid in glauxl .earthenware ducts, seem to give the best results. 
Oa account of tbe cost and the difficully of repair of such lines they 
are not extensively used, and cables nave not yet been produced 
for the extremely high voltages desirable in some very long circuits, 


BKhoagh they are readily ebtainable for vxritagw up to w,oao or 
40,000. As to the matmal oi ttw coaducton, copper ohnoat 
universally used. For very long spans, however, oconie wire of 
hjgh ten.s{lc strength is occasionally employed as a snbttituto tor 
copper wire, and more rarely steel wne; aluminium, too, is boginniag 
to come into use for genA-al line work. Bronse of high taniUe 
strength fi»y 80,000 to 100,eoo lb per square inch) has ualcrtonatefy 
Jess than half the cond-nctivity-of copper; and unless spans of many 
hundred feet are to be attempted it is better to use hard-dcasra 
copper, which gives a tensile strength of from 60,000 to 65,000 tb to 
the square inen, with a reduction in cdnductivity of only 3 to 4 %. 
As to ahrmittinm, this metal has a tensile ntrength slightly less than 
that of annealed copper, a conductivity alioBt Co % that of copper, 
and for equal conauctivlty is almost exactly one-half the weight. 
Mechanically, ahiminram Is somewhat inferior to copper, as its 
coefficient of expansion with tempBrature is 50 ■% greater; and its 
clastic limit is very low, the metal tending to take a psemanent 
set nnder companitively light tension, and being sorioiisiy adfeoted 
at less than htm its nitimate tensile strengtii. Joints in alnnaiainm 
wire are difficult to moke, since the present methods of soidor^ 
ore little bertter than cementing the metal with the flux; in practice 
the joints are purely mechanioid, being usually made-hy meaas of 
tight-fitting .sleeves forced into contact with the wire. Withsuitahis 
caution in stringing, aluminium lines can be successfully nsed, and 
arc likely to serve as a u.sciul defence agaimst increase m th* price 
of copper. Whatever the material, most important lines are now 
bnilt of stranded cable, sometime* with a hemp core to give added 
flexibility. 

With respect to line construction the introdnetion of high 
voltages, say 40,000 and upwards, has made a radical change lu 
the situation. The earlier transmission lines wore for rather low 
voltages, seldom above 10,000. Insulation was extremeiy eas)C, 
and the transmission of any considerable amount of power impiiid 
heavy or numerou.s conductors. The line constmetioa therefore 
followed rather closely the precedents .set in telegraph and tdophane 
constmetion and in low tension electric light service, la Amenoan 
practice the lines were usnally of simple wooden poles set 40 to 50 
to the mile, and carrying wooden cross-arms furnished with wooden 
pins carrying insulators of glass or porcelain. Tlic pifles were little 
larger than those used in telegraph lines, a favourite sine being 
aqo ft. pole about 8 in. in diameter at the top and 15111. at the butt, 
SCI ft to 7 ft. in the earth. Such poles commonly boro two cross- 
arms, the lower and longer carrying 4 pins, and the shoiter upper 
arm 2 pins, so disposed that the upper pin on each side of the ]x;de 
would form with the nearer ])ins below an equilateral trianj^ 
18 to 24 in. on the side. The poles therefore carried two throe- 
lihasc cirenifa one on cither side, one or both circuits being Boiralled. 
In European practice iron poles have been more frequently used, 
again following rather closely the model of telegraph praotioe, with 
similar spacing of poles, and with insulators, usually oi porcelain, 
somewhat enlarged and improved over telegraph and tiectrio light 
insulators, and spacetl somewhat moec widely. As between woodea 
and steel poles, the latter are of course the more durable and much 
the more costly. The difference in cost depend* largely on tbe 
loealily, and ultimately on tlie life of the wooden poles. This ranges 
from two or three up lo ten or fifteen years, the latter fimiros only 
in favourable soils and when the lower ends of the poles have been 
thoroughly trcafcxl with some preservative. Under such conditioas 
wood « often ultimately the cnoapar material 

The use of very high voltage* results in, lor all moderate powers, 
the use small and consequently hght wires and in tht necemty for 
heavy, targe and costly insulators. For security against lealsageaad 
failnre it becomes desirable to reduce the number of huimtion 
points, and with the resulting lengthening of ^an to design the line 
a.s a mechanical structure. A transmission lino is subject to throe 
set* of stresses. The most considerable are those due to tbe iongi- 
hnfinal pull of the catenary depending on the weight and tension of 
the wires. Under ordinary conditions these strains are balanced 
and come into play only when tlioro is breakage of one or more 
wires and consequent unbalancing. It has been the common 
practice to give fhe poles sufficient strength to withstand this pull 
without failing. The maximum amount of tbe pull may bo safety 
taken at the sum of the clastic limits of the wires, sinoo it is unsafe 
so to design the spans aa to be subject to larger stresses. 

There is also lateral stress on a lino due to wind acting upon the 
poles and wires, the latter amounting to little unless theiir diametor 
Is increased hy a coating of sleet, a condition which gives maximum 
•stresses on the line. Wind tiaen tends to push the line Over, and it 
also increases the longitudinal stresses, being added geometrically 
to the catenary stress. The actual possibility of wind pressure is 
very generally over-estimated, and has resulted in much needlessly 
costly construction. In the first place, save for actual tornadoes, 
for which no estimates can be given, even tbe highest winds at the 
level of any ordinary txansmissios line arc of modest actual velocity. 
It is probable that no transmission line save on moun tain peaks at a 
very high elevation is ever exposed to an actual wind velocity of 
75 ra. per hour, and oaly at intervals of years is a velocity of even 
60 «*. reached near the gionnd level. Furttier, the maxiattm wind 
velocities arc practicaHy never reached at very low tomperatures 
when the line is under its maximum catenary stress, and sleet 
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potaotial circuits, hence the dihiculties just considered are for 
the most part peculiar to American systems. 

Distance!: of Transmission ,—The ultimate determining factor in 
the distance to which power can be commercially trusmitted is 
the economic side of the transmission, the maximum distance being 
the maximum distance at which the transmission will pay. As a 
mere engineering feat the transmission of power to a distance 
of many hundr^ miles is perfectly feasible, and, judging from the 
data available, the phenomena encountered in increasing the length 
of lines have not been of such character as to cause any hesitation 
in going still farther, provided the increase Ls commercially feasible. 
In American practice, it is within the truth to say that nearly all 
transmiseions of reasonable size (say a few hundred kilowatts) to 
distances of twenty miles, or less, are pretty certain to pay. At 
difitaacoB up to fifty miles, in a large proportion of cases {^er can 
bo delivorod at prices which will enable it to compete witii power 
locally generated by steam. From fifty to one hundred miles (on u 
large scale—several thousand kilowatts) ihe chances for commercial 
success are still good. The larger the amount of power transmitted, 
the better on the whole is the commercial outlook. The longest 
one yet operated has already been noted, and may be regardi-d as a 
commercial success. In certain localities where the cost of fuel 
is extremely high, Uausmissions of several hundred miles may prove 
successful from a coinmcrcial as well as an engineering standpoint, 
but the growth of industry, which iudicates the neccMity for such a 
transniissioa, may go on until, through improved facilities of trans¬ 
port, liie co.st of fuel may be greatly lowered and the economic 
conditions entirely changed., Sucli a modification of tlie con¬ 
ditions sometimes takes place much more quickly tlian would be 
anticipated at first sight, so that when very long distance fran-s- 
misKioas are under consideration, the permanence of the conditioas 
which will lender them profiiablc gliould be a very serious subject 
of consideration. (L. Bl.) 

POWIS, EARLS AHD MARQUESSES OF. Before the Norman 
Conquest the Welsh principality of Powis, comprising the 
county of Montgomery and part of the counties of Brecknock, 
Radnor, Shropshire, Merioneth and Denbigh, was ,subj^ to 
the princes of North Wa]e.s. Early in the 12th century it was 
divided into upper and lower Powis, In 1283 Owen ap Griflin, 
prince of upper Powis, formally resigned his princely title 
(nomen et circulum principaius) and his lands to the English 
king Edward 1 , at Shrewsbury, and received the lands again 
as an English barony. (See Montgomeryshire Collections, 1868, 
vol. i.) T'his barony of Powis passed through female inherit¬ 
ance to the family of Cherleton and in 1421 to that of Grey. 
It fell into abeyance in 1551. 

In 1587 Sir Edward Herbert (d. 1594), a younger son of William 
Herbert, earl of Pembroke, purchas^ some of the lands of the 
barony, including Red castle, afterwards Pows casllo, near 
Welshpool, and in 1629 hi.s son William (c. 1573-1656) was 
created-Baron Powis. William’s grandson, William, the 3rd 
baron (c. 1629-1696), was created earl of Powis in 1674 and 
Viscount Montgomery and marquess of Powis in 1687. The 
recognized head of the Roman Catholic aristocracy in England, 
Powis was suspected of complicity in some of the popi.sh plots 
and w’as imprisoned in the Tower of London from 1678 to 1684. 
He followed James II. into exile and was created duke of Powis 
by the dethroned king. The English government dejjrived 
him of his estate-, but these were restored to his son William, the 
jnd marquess, in 1722. William, who had a somewhat chequered 
career as a Jacobite, died in October 1745, and when his son 
William, the 3rd marquess, died in 1748 the titles became 
extinct. 

In 1748 Henry Arthur Herbert (d. 177a), who had been made 
Baron Herbert of Chirbury in 1743, was created Baron Powis' 
and earl of Powis. He allied himself with the earlier holders 
of these titles, with which family he was distantly connected, 
by marrying Barbara, a niece of tlie 3rd marquess. The titles 
became extinct a second time when his son George Edward 
died in January' i8ot. George's sister and heiress, Henrietta 
Antonia (1758-1830), married Edward Clive (1754-1829), son 
and heir of the great Lord Qive. In 1794 he was made Baron 
Clive of Walcot, and in 1804, after serving as governor of Madras 
from 1798 to tSoj, he was created Baron Powis and earl of Powis. 
HL son Edward, the and earl (1785-1848). took the name of 
Herbert in 1807 in lieu that of Clive. He was a member of 
pariiament from 1806 to 1839, and was elected in oppeuition 
to the Prince Consort, as chancellor of the univer.sity of 


Cambridge, in 184,7. His second son was Lieut-General 
Sir Percy Egerton Herbert (1832-1876), who distinguisbed him¬ 
self in the Crimean War, and Sir Percy’s son, George Chartes 
(b. 1862), became the 4th earl in 1891. 

POWHALL, THOMAS (1722-1805), British cobnial states¬ 
man and soldier, was bom at Salt&etby, Lincolnshire, Eng¬ 
land, in 1722. He was educated at Lincoln and at Trinity 
College, Cambridge, where he graduated in 1743. He entered 
the office of the brds commissioners of trade and plantations, 
of which his brother John was then secretary; and in 1753 be 
went to America as private secretary to Sir Danvers Osborn, 
just appointed governor of New York. Osbom committed 
suicide soon after reaching New York (Oct. 6), but Powiudl 
remained in America, devoting himself to studying the con¬ 
dition of the American colonies. At the Albany congress, in 
1754, he met Benjamin Franklin, and a life-long friendship 
between the two re.sulted. In 1756 he returned to England, 
and presented to Pitt a plan for a campaign against the French 
in Canada, to begin with the investment of Quebec. In 1757 
Pitt appointed him governor of Massachusetts,* in which office 
he hfwtily supported Pitt’s policy during the Seven Years’ 
War, and in 1758 encouraged the equipment of a force of 7000 
men, to be recruited and armed in New England; but the French 
power in America once broken, Pownall came more directly 
under the influence of the lords of trade, and his unwillingness 
to carry out the repressive policies of that body caused his 
transfer to the governorship of South Carolina in February 1760. 
This office he held nominally for about a year; but he nev'er 
went to South Carolina, and in June 1760 he returned to Eng¬ 
land. In 1762-1763 he was commissary-general of the British 
troops in Germany. As member of parliament for Tregony in 
176^1774 and for Minehead in 1774-1780, he at first sided 
with tlic Whigs in opposing all pl^ to tax the American 
cdonists, but he supported North’s administration after the 
outbreak of the War of Independence. He died at Bath 
on the 25th of February' 1805. fn 1764 he published (at fir.st 
anonymously) his famous Administration of the Colonies (other 
editions appeared in 1765, 1766, 1768 and 1774), in which he 
advocated a union of all British possessions upon the basis of 
community of commercial interests. 

For an extended account of Pownall’e career and a bibliography 
of his publications see Thomas Pownall, M.P., F.R.S, (London, 
190S), by Charles A. W. Pownall, a distant kinsman, who attempts 
to prove that Pownall was tlie “ author behind the scenes " of the 
" Letters of Junius " and that Francis was his subordinate." 

POYET, GUILLAUME (1473-1548), French magistrate, was 
bom at Angers. After practising successfully as a barrLstcr 
at Angers and Paris, he was instructed by Louise of Savoy, 
mother of the king, Francis I., to uphold her rights against 
the" constable de Biiurbon in 1521. This was the beginning 
of his fortunes. 'Ihrough the influence of the queen-mother 
he obtained the posts of advocate-general (1530) and president 
of the parlement of Paris (1534), and became chancellor oi 
France m 1538. He was responsible for the legal reform con¬ 
tained in the ordinance of Villers-Cotterets (1539), the object 
of which was to shorten procedure. This ordered tlie keeping 
of registers of baptisms and deaths, and enjoined the exclusive 
use of the French language in l^al procedure. With the con¬ 
stable de Montmorency he organized an intrigue to ruin Admiral 
Chabot, and procured his condemnation in 1541; but after the 
admir^ was pardoned, Poyet was himseK thrown into prison, 
deprived of his offices, and sentenced to a fine of 106,000 livres. 
He recovered bis liberty in 1545, and died in ApVil 1548. 

Sec C. Porfo, Guillaume Poyet (Anger.s, 1898). 

POYRIROS, 9IR EDWARD (1459-1521), lord deputy of Ire¬ 
land, was the only Son of Robert Poynings, second son of the" 
5th Baron Poynings. His mother was a daughter of Sir William 
Paston, and some id her ccmespondence is to be found in the 

> In September 17VS Pownall had been made Kewtenant-goveraor 
of New-Jer.sey, but he had little to do with the ofiairs of that province 
and resigned soon after Ins appointmoot to Massachusetts. 
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PatUm Letters. Robert FD}min^8 was implicated in Jack Cade’s 
rebeliion, and Edward was himself concerned in a Kentkh 
risBur a^inst Richard 111 ., which compiled him to escape to 
the Continent. He attached himself to Henry, earl of Rich- 
mimd, afterwards King Henry VII., with whom he returned to 
England in 1485. By Henry VII. Poynings was employed 
in the wars on the Continent, ani in 1493 made governor 

of Calais. In the following year he went to Ireland as lord 
deputy under the viceroyalty of Prince Henry, afterwards King 
Henry VIII. Poynings iminediately set about anglicizing tlie 
government of Ireland, which he thoroughly accomplished, 
after inflicting punishment on the powerful Irish clans who 
supported the imposture of Perkin Warbeck. He then sum¬ 
moned the celebrated parliament of Drogheda, which met in 
December 1494, and enacted the “ Statutes of Drogheda,” 
famous in Irish history os “ Poynings’s law ” (see SrsTUTi!; 
Ireland), which made the Irish legislature subordinate to, and 
completely dependent on, that of England, till its repeal in 1781. 
After defeating Perkin Warbeck at Waterford and driving him 
out of Irelsad, Poynings returned to England in 1496, and was 
appointed warden of tlie Cinque Ports. He was employed both 
in military commands and in diplomatic missions abroad by 
Henry VII., and later by Henry VIII., his most important 
achievement being the successful negotiation of the “holy 
league ” between England, Spain, the emperor, and the pope, 
in 1513. In 15*0 he was present at tlie Field of the Cloth 
of Gold, in the arrangement of which he had taken an active part. 
He died in 1521. By his wife, Elizabeth Scot, Poynings left 
no surviving issue, and his estates pa.ssed through a collateral 
female line to the earl of Northumberland. He had several 
illegitimate children, one of whom, Thomas Poynings, was 
created Baron Poynings in 1545, but died in the same year 
without heirs. 

See Sir Francis Bacon, The History of the Keign of King Henry VII, 
(London, 1641); llichard Bagwell, Ireiand under the Tudors (2 vole., 
Loudon, iSas); J. T. Gilbert, History of the Viceroys of Ireland 
(Dublin, 1800; 1 . A. Froude, The English in Ireland (3 vols., London, 
1872-1874); Wilhelm Busch, England under the Tudors, etl. by James 
Gairdner (London, 1893). 

POYNTER, SIR EDWARD JOHN, Bart. (183f>- ), English 

painter, son of Ambrose Poyntcr, architect, was bom in Paris 
on the 20th of March 1836. He pursued his art studies in 
England and in Paris (under Gleyre, 1856-1859), and exhibited 
his first picture at the Royal Academy in 1861. In 1869, after 
tlv‘ exhibition of “ Israel in Egypt ” and “ The Catapult," he 
was elected an Associate of the Royal Academy, and in 1876, 
the year of “ Atalanta’s Race,” full Academician, 

In the decorative arts he practised freely as a designer in fresco, 
mosaic, stained glass, pottery, tile-work and the like. While stili 
quite a young man, he was encouraged by the architect William 
Burges, A.R.A., to design panels for his quaint Gothic cabinets; 
Messrs Powell obtained from him cartoons of designs for stained 
glass; for the decoration of Waltham Abbey church he was employe.! 
on a scries of thirty important designs. Attracted by these, Dalziel 
Brothers commissioned a number of full-page drawings on wood 
for tlie illustration of their celebrated " Bible Gallery." The car¬ 
toons for " St George " and " St David," the mosaic panels now 
embellishing the outer lobby of the Palace of Westminster, were 
produced in 1870, and they were followed by tlie " Apelles ’’ and 
“ Pliidias," in the same method of reproduction, in the Victoria and 
Albert Museum: by the important scries of frescoes in St Stephen's, 
Dulwich—scenes from the life of the saint; by the decoration of the 
grill room at the Museum at South Kensinrton, with the tiles en 
camaSeu —ao achievement strikingly successful and pregnant with 
results. Always a lover of water-colour drawing and of the art 
of landscape painting, he was elected to the Koyal Society of Painters 
in Water Cok»rs in 1863. In 1874 be designed the Ashantee medal; 
and in 1892, for the coinage of that year, the reverse of the shilling 
and florin, to the obverse of Mr Thomas Brock, R.A. 

When the art teaching centre of South Kensington was 
assuming the importance it has since attained, Mr Poynter was 
appoint^" director for art in the Science and Art Department, 
and principal of the National Art Training Schools (now the 
Royal Ollege of Art), and by virtue of his vigorous and 
successful administration he invested his office with a distinction 
which, after his resignation in 1881, it soon notoriously lacked. 


The directorship of the National Gallery became vacant in 
1894, and Poynter, profoundly versed in the works of the Old 
Masters, especially of the Italian schools, was appointed to the 
post, which he held for ten years. Under his rule the National 
Gallery of British Art, at Millbaok, presented by the kte Sii- 
Henry Tate, became a department of the Nation^ Gallery, and 
thither were removed many pictures formerly in the British 
rooms at Trafalgar Square, as well as the Chantrey Collection 
from South Kensington, &c. One of the most important services 
by the director was the editing of the great Illustrated Catalogue 
of the National Gallery (1889-1900), in which every picture in 
the collection is rejuroduced—an unprecedented achievement in 
the annals of art-publi^iing. 

On the death of Sir John Millais in 1896, Poynter was elected 
to the presidency of the Royal Academy, and was knighted. 
He was made a baronet in 190a. 

Paintings. —Among Sir Edward Poyater’s most notable pictures 
have been the following: "Israel in Egypt" (1867); “The 
Catapult" (1808); " Perseus and Andromeda^' (1872); " Atalanta’s 
Race" (1876); ' The Forlune-teiler " (1877); " Nausicaa and l.er 
Maidens " (1879): " Visit to Afscidnpins " (1880), now in the Cban- 
trey Collection in tlie Tate Gallery; " The Idoi of March " (1883): 
" Diadumene " (1E85), now destroyed; " On the Terrace " (1889); 
" The Meeting of Solomon and the yueen of Sheba " (i Sgi); "Horae 
Screnae " and "Idle Fears" (1894], and numerous portraits and 
water-colour drawings. 

Lectures. —In his series of Slade Lectures, delivered from 1873 to 
1879, and first published in 1879 (republished, with additions, in 
1897), Sir Edward Poyntcr deals with the wliole subject of art 
education, considering in turn Decorative Art, Old and New Art, 
Sy.stcms of Art Edneation, Hints on tlie Formation of a Style, 
Training of Art Students, The Study of Naiure, The Value of Things, 
Objects of Study, Professor Huskia on Michelai^lo (hotly con¬ 
troversial in tone), Influence ot Art in Social Life, and Ancient 
Decorative Art. 

Sec also Cosmo Monkhouse, "Sir E. 7 . Poynter, P.R.A. : His 
Life and Work," Art Annual (1897); M. H. Spielmann, " Sir E. J. 

: Poynter, P.ILA., and his Studies,’^ The Magasine of Art (1897). 

POZHABEVATS (also written Passarowitz and Poiarevac), 
a town in Servia, situated in the Morava valley, 4 m. E. of the 
Morava River and 8 m. S. of the Danube. The station for 
steamers, Duhravitsa, with its cu-stom-hou-sc, standing on the 
banks of the Danube, forms practically the harbour of Pozhare- 
vats. The town has no special industry, but is the principal 
market of a veiy extensive and fruitful plain between tho 
rivers Morava, Mlava and Danube, It is the capital of a depart¬ 
ment bcarirg the .sarre name, and the seat of a prefecture, a 
tribunal of justice, a college and several national or normal 
schools. It has a large modem penitentiary, with a department 
for political offenders and a prison for women. Two miles to the 
we.st, towards Morava, is situated Lubichevo, a model farm and 
stud belonging to the government. The sbadv park and flower 
gardens are a popular resort of the people of Pozharevats. Tlie 
town Ls known in the history of international treaties as the place 
at which the famous peace of Passarowitz bciween Austria and 
Turkey was concluded in 17x8. Pop. (1900), 12,957. 

Lignite is worked at Kostolats, 7 m. N. Ity E., and the hills 
between Po/harevats and Kostolats show many traces of Roman 
mines. A number of coins, sareophagi and inscriptions found 
in the neighbourhood arc also Roman. 

FOZOBLANCO, a town of southern Spain in the province of 
Cordova, near the head-waters of the Guadamatillas and of other 
small sub-tributaries of the Guadiana. Pop. (1900), 12,792. 
Pozoblanco is one of the chief towns in the lowlands of Los 
Pedroches, which lie between the Sierra de la Alcudia on the 
north and the Sierra Morena on the south. Although there is 
no railway in the district, Pozoblanco has a thriving trade. Its 
fairs are famed for their exhibits of live stock and agricultural 
products. There are zinc and argentiferous lead mines in the 
neighbourhood, and manufactures of cloth and leather m the 
tov/n itself. 

POZZO DI BORGO, CARLO ANDREA, Count (1764-1842), 
Russian diplomatist, was bom at Alata, near Ajaccio, of a 
noble Corsican family, on the 8th of March 1764, some four years 
before the cession of the island to France. He was educated 
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at Pisa, and in early life was closely associated with Napoleon 
and Joseph Bonaparte, the two families being at that time 
closely allied in politics. Pozzo was one of the two delegates 
sent to the National Assembly in Paris to demand the political 
incorporation of Corsica in France, and was subsequently one 
of the Corsican deputies to the Legislative Assembly, where he 
sat on the benches of tlic right until the events of August 1792. 
On his safe return to Corsica he was warmly received by Paoli, 
but found himself in opposition to the Bonaparte brothers, who 
were now veering to the Jacobin party. Under the new con¬ 
stitution Pozzo was elected procureur-general-syndic, that is, 
chief of the civil government, while Paoli commanded the army. 
With Paoli he refused to obey a summons to the bur of the 
Convention, and the definite breach with the Bonaparte family, 
who actively supported the revolutionary authorities, dates 
from this time. Eventually Paoli and Pozzo accepted 
foreign help, and from 1794 to 1796, during the English pro¬ 
tectorate of Corsica, Pozzo was president of the council of state 
under Sir Gilbert Elliot. When Napoleon sent troops to occupy 
the island he was excepted from the general amnesty, and took 
refuge in Rome, but the French authorities demanded his ex¬ 
pulsion, and gave orders for his arrest in northern Italy. After 
a short stay in London he accompanied in 1798 Sir Gilbert 
Elliot (now become Lord Minto) on an embassy to Vienna, where 
he lived for six years and was well received in political circles. 
Hatred of Napoleon was his dominant passion, and even as an 
exile of no official standing he was recognized as a dangerous 
enemy. In 1804 through the influence of Prince Adam Czar- 
toryski he entered the Russian diplomatic service, and was em¬ 
ployed in 1805 as Russian commissioner with the Anglo-Neapoli- 
tan, and in 1806 with the Prussian army. He was entrusted 
with an important mission to Constantinople in 1807, but the 
conclusion of the alliance between Alexander 1 . and Napoleon 
at Tilsit in July interrupted his career, necessitating a tem¬ 
porary retirement after the completion of his business with the 
Porte. He returned to Vienna, but on the demand of Napoleon 
for his extradition Metternich desired him to leave the capital. 
In London, where he found safety from Napoleon, he renewed 
many old ties, and remained in England until 1812, when he 
was recalled by Alexander. He diligently sought to sow dis¬ 
sension in the Bonaparte hou.sehold, and in a mission to Sweden 
he secured the co-operation of Bernadotte against Napoleon. 
On the entry of the allies into Paris he became commissary 
general to the provisional government. At the Bourbon restora¬ 
tion General Pozzo di Borgo became Russian ambas.sador at 
the Tuileries, and sought to secure a marriage between the duke 
of Berry and the Russian grand duchess Anna, Alexander’s 
sister. lie a.ssisted at the Congress of Vienna, and during the 
Hundred Days he joined Louis XVIII. in Belgium, where he 
was also in.structcd to discuss the situation with Wellington. 
The tsar dreamed of allowing an appeal to the people of France 
on the subject of the government of France in accordance with 
his vague liberalizing tendencies, but Pozzo’s suggestions in 
this direction were met by violent opposition, the duke refusing 
to make any concessions to what he regarded as rebellion; but 
in Petersburg, on the other hand, his attachment to the Bourbon' 
dynasty was considered excessive. During the early years 
of his residence in Paris Pozzo laboured tirelessly to lessen the 
burdens laid on France by the allies and to shorten the period of 
foreign occupation. That his French sympathies were re¬ 
cognized in Paris is shown by the strange suggestion that he 
should enter the French ministry with the portfolio of foreign 
affairs. He consistently supported the moderate party at 
court, and stood by the ministry of the due de Richelieu, thus 
earning the distrust and dislike of Metternich, who held him 
responsible for the revival of Liberal agitation in France. His 
influence at the Tuileries declined with the accession of 
Charles X., whose reactionary tendencies had always been dis¬ 
tasteful to him; but at the revolution of 1830, when the Tsar 
Nicholas was reluctant to acknowledge Louis Philippe, he did 
good service in preventing difficulties with Russia. In 1832 he 
visited Petersburg; the next year he was in London renewing 


his relations with Wellington, and early in 1835 he was sud¬ 
denly transferred to the London embassy in succession to Prince 
Lieven. Although he did not lose in official standing, Pozzo 
was aware that this change was due to suspicions long har¬ 
boured in various quarters in St Petersburg that his diplomacy 
was too favourable to French interests. In London his health 
suffered, and he retired from the service in 1839 to spend the 
rest of his days in Paris, where he died on the 15th of February 
1842. He had been made a count and peer of France in 1818. 

See Ouvarofi, Sttin et Potto (St Petersburg, 1846)1 Correspondanct 
diplomatique du oomte Potto di Borgo et du comte de Nesselrode, 
eel. by Charies Pozzo di Borgo (2 vols., Paris, 1890-1897); Vicomte 
A. Maggiolo, Corse, Pranoe et Pussie. Potto di Borgo, tqtf-rSfo 
(Paris, 1890); J. B. H. R. Capefigue, Les Diplomates europiens (4 vols. , 
t 843 “t 847 )* 

POZZUOLI (anc. PuieoU, q.v), a seaport and episcopal 
see of Campania, Italy, in the province of Naples, m. W. of 
it by rail. Pop. (1906), 17,017 (town); 22,838 (commune). 
It is .situated on and at tlie base of a hill projecting into the bay 
at Pozzuoli, .separated from the main portion of the Gulf of 
Naples by the promontory of Posilipo. Its mineral baths are 
frequented in summer; and the volcanic pozzolana earth (also 
found near Rome), used now as in Roman times for making 
cement and concrete, derives its name from the place. In the 
middle ages Pozzuoli was frequently sacked and also damaged 
by the natural convulsions of 1198 and 1538. To the north¬ 
east of the town is the Solfatura, a half extinct volcano crater, 
in which .sulphurous ga.ses are exhaled. 

PRABHU, the writer caste of Western India, corre.sponding to 
the Kayasth of Bengal. Though numbering only 21,941 in 
Bombay in 1901, they occupy a very high position socially and 
in the professions. The first Indian to be appointed to the 
executive council at Bombay was a Prabhu, of the well-known 
Chaubal family. 

PRADIEB, JAMES (1792-1862), French sculptor, was born 
at Geneva. He was a member of the French Academy, and a 
popular sculptor of the pre-Romantic period, representing in 
France the drawing-room classicism which Canova illustrated 
, at Rome. His chief works are the Niobe group (1822), “ Ata- 
lanta ” (1850), “ Psyche ” (1824), “ Sappho ” (1852) (all in 
the Louvre), “ Prometheus ” (Tuileries Gardens), a bas-relief 
on the triumphal arch of the Carrousel, the figures of “ Fame ” 
on the Arc de I’Etoile, and a statue of J. J. Rousseau for Geneva. 
Besides these mention should be made of his “ Three Graces ” 
(1821). 

PRADILLA, FRANCISCO (1847- ), Spanish painter, was 

bom at Villanueva da Gallago (Saragossa). Having studied 
first at the Fernando Academy, and then at the Spanish Academy 
in Rome, of which he was afterwards director, he became the 
leading historical painter of modern Spain. In 1896 he was 
appointed director of the Madrid Museum. Though he is best 
known for such large historical compositions as “ Joan the Mad ” 
(gold medal, Paris, 1878), and “The Surrender of Granada” 
(gold medal, Munich, 1883), in which he discarded the heavy 
colouring of Laurens for a lighter and more atmospheric key, 
he has painted many excellent genre pictures in the manner of 
Fortuny, and .some decorative compositions in which he follows 
the example of Tiepolo. The be.st of these are his decorations 
in the Murgo Palace in Madrid. Among his best known works 
are “ Elopement,” “ Strand at Vigo,” “ Procession in Venice,” 

“ La Fiorella,” “ Reading on the Balcony,” “ Don Alfonso 
the Warrior,” and “ Don Alfonso the Scholar.” He became 
member of the Berlin Academy in 1892. 

PRAED, WINTHROP MACKWORTH (1802-1839), English 
poet, was bom in London on the 26th of July 1802. The old 
family name was Mackworth, the additional name of Praed 
being derived from the marriage of the -poet’s great grand-* 
father with a Cornish heiress. His father, William Mackworth 
Praed, was a serjeant-at-law. His mother belonged to the 
English branch of the New England family of Winthrop. In 
1814 Praed was sent to Eton College. He there founded a 
manuscript periodical called Apis matina. This was suc¬ 
ceeded m October 1820 by the Ionian, a paper projected and 
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edited by Piaed and Walter Blount, which appeared every 
month until July i8ai, when the chief editor, who signed his 
contributions “ Peregrine Courtenayleft Eton, and the paper 
died. Henry Nelson Coleridge, William Sidn^ Walker, and 
John Moultrie were the three best known of his coadjutors in 
this periodical, which was published ly Charles Knight^ and 
of which many interesting particulars are given in Knight’s 
Autobiography and in Maxwell Lyte’s Eton College. Before ^aed 
left school he succeeded in establishing over a shop at Eton a 
" boys’ libri^,” the books of which are now amalgamated in 
the School Library. His career at Cambridge, where he matricu¬ 
lated at Trinity College, October i8si, was marked by excep¬ 
tional brilliancy. He gained the Browne medal for Greek 
verse four times, and twice the chancellor’s medal for English 
verse. He was bracketed third in the classical tripos in 18*5, 
won a fellowship at his college in 18*7, and three years later 
carried off the Seatonian prize. At the Union his speeches were 
only rivalled by those of Macaulay and of Charles Austin (1799- 
1874), who subsequently made a great reputation at the par¬ 
liamentary bar. The character of Praed during his university 
life is described by Bulwer Lytton in the first volume of his 
Life. He began to study law, and in 1829 was called to the bar 
at the Middle Temple. He went the Norfolk circuit, where 
his prospects of advancement were bright, but the bias of his 
feelings inclined him towards politics, and after a year or two 
he devoted himself entirely to political life. Whilst at Cam¬ 
bridge he leaned to Whiggism, and even to the autumn of 1829 
his feelings were bent towards the same side, but during the 
agitation for parliamentary reform his opinions changed, and 
when he was returned to parliament for St Germans (Dec. 
17, 1830) his election was due to the Tory party< He sat 
for that borough until December 1832, and on its extinction 
contested the borough of St Ives, within the limits of which the 
Cornish estates of the Praeds were situated. The squibs which 
he wrote on this occasion were collected in a volume printed at 
Penzance in 1833 and entitled Trash, dedicated without respect 
to James Halse, Esq., M.P., his successful competitor. Praed 
sat for Great Yarmouth from 1835 to 1837, and was secretary 
to the Board of Control during Sir Robert Peel’s short adminis¬ 
tration. He sat for Aylesbury from 1837 until his death. 
During the progress of the Reform Bill he advocated the creation 
of three-cornered constituencies, in which each voter should 
have the power of giving two votes only, and maintained that 
freeholds within boroughs should confer votes for the boroughs 
and not for the county. Neither of these suggestions was then 
adopted, but the former bltimately formed part of the Reform 
Bill of 1866. He married in 1835 Helen Bogle, He died of 
consumption at Chester Square, London, on the isth of July 
1839. 

Praed’s lighter poetry was the perfection of case,- Mr Austin 
Dobson has justly praised his “ sparkling wit, the clearness 
and finish of his style, and the flexibility and unflagging 
vivacity of his rhythm ” (Ward’s English Poets). It abounded 
in happy allusions to the characters and follies of the day. In 
his humorous effusions he found numerous imitators. 

His poems were first edited by R. W. Griswold (New York, 1844); 
another American edition, by W. A. Whitmore, appeared in 1859: 
an authorized edition with a memoir by Derwent Coleridge appear^ 
in 1864; The Political and Occasional Poems of W. M. Praed [iSSS), 
edited with notes by his nephew. Sir George Young, included many 
pieces collected from various newroapers and periodicals. Sir 
George Young s^arated from his work some poems, the work of his 
friend Edward Marlborough Fitzgerald, generally confused with his. 
Praed's essays, contributed to various magazines, were published in 
Morley’s “ Universal Library ” in 1887. 

PRAEFECT {praefectus), the title of various Roman officials, 
both civil and military, A praefect was not one of the magis¬ 
trates proper; he was, stnctly speaking, only the deputy 
or lieutenant of a superior magistrate or commander. The 
following were the most important. 

I. The city praefect {praefectus vrhis) acted at Rome as the 
deputy of the chief magistrate or magistrates during his or 
tiieir absence from the city. Thus he represented in the earliest 


times the king and in later times the consul or consuls when 
he or they were absent on a campaign or on other public duties, 
such as the celebration of the annual Latin festival on the Alban 
Mount. The absence of the chief magistrate for more than a 
single day rendered the appointment of a praefect obligatory; 
but the obligation only arose when all the higher magutrates 
were absent. Hence so long as the consuls were the only higher 
magistrates their frequent absence often rendered the appoint¬ 
ment of a praefect necessary, but after the institution of the 
practorship (367 b.c.) the necessity only arose exceptionally, 
as it rarely happened that both the consuls and the praetor 
were absent simultaneously. But a praefect continued to be 
regularly appointed, even under the empire, during 
the enforced absence of all the higher magistrates vrUe 
at the Latin festival. The right and duty of appoint- PtHarnm 
ing a praefect belonged to the magistrate (king, tMtinamm. 
dictator or consul) whose deputy he was, but it seems to have 
been withdrawn from the consuls by the Licinian law (367), 
except that they still nominated praefects for the time of the 
festival. No formalities in the appointment and no legal 
qualifications on the part of the praefect were required. 'Die 
praefect had all the powers of the magistrate whose deputy 
he was, except that he could not nominate a deputy to him¬ 
self. His office expired on the return of his superior. There 
could only be one city praefect at a time, though the dictator 
Caesar broke the rule by appointing six or eight praefects 
simultaneously. 

Under the empire there was introduced a city prefecture 
which differed essentially from the above. Augustus occa¬ 
sionally appointed a city praefect to represent him in his absence 
from Italy, although the praetors, or even one of the consuls, 
remained in the capital. In the absence of Tiberius from Rome 
during the last eleven years of his reign (a.d. 26-37) 
prefecture, hitherto an exceptional and temporary office, be¬ 
came a regular and permanent magistracy; m all subsequent 
reigns the praefect held office even during the presence of the 
emperor in Rome. He was always chosen by the emperor and 
usually from men who had held the consulship; his office was 
regarded, like the censorship under the republic, as the crown¬ 
ing honour of a long political career. It was not conferred for 
any definite length of time, but might be held for years or for 
life. As under the republic, the praefect was not allowed to 
quit the city for more than a day at a time. His duty was the 
preservation of peace in the capital; he was, in fact, the chief 
of the police, being charged with the superintendence of the 
streets, markets and public buildings. He was further entrusted 
by Augustus with a summary criminal jurisdiction over slaves 
and rioters, which was, however, gradually extended till in the 
time of Severus or even earlier it embraced all offences by 
whomsoever committed. Further, he had the power of dealing 
with civil cases where his interference seemed requisite in the 
interests of the public .safety, but such occasions were naturally 
few. By the beginning of the 3rd century, and perhaps earlier, 
appeals to the emperor in civil cases were handed over by him 
to be dealt with by the praefect. Except where special re¬ 
strictions interfered, an appeal lay from the praefect to the 
emperor. Though not a military officer, the praefect com¬ 
manded the city cohorts (cohortes urbanae), which formed part 
of the garrison of Rome and ranked above the line regiments, 
though below the guards (see Pxaktorians). The military 
power thus placed in the hands of the chief of the police was one 
of the most sorely-felt innovations of the empire. The con¬ 
stitutional changes of Diocletian and Constantine extended 
still further the power of the praefect, in whom, after the dis¬ 
banding of the guards and the removal from Rome of the highest 
officials, the whole military, administrative and judicial powers 
were centred. 

a. Under the republic judicial pmdtcXs {■^aefecti jure iieendo) 
were sent annually from Rome as deputies of the praetors 
to administer justice in certain towns of the Italian allies. 
These towns were called prefectures (praefeeiurae). After the 
Social War (90-89 B.c.), when all Italy had received the Roman 
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franchiae, such prefectures ceased to exist in fact, though the 
name was sometimes retained. 

3. Under the empire the praetorians or imperial guards were 
commanded by one, two, or even three praefects (pratfecti 
praetorio), who were chosen by the emperor from among the 
knights and held office at his pleasure. From the time of Alex¬ 
ander Severus the post was open to senators also, and if a knight 
was appointed he was at the same time raised to the senate. 
Down to the time of Constantine, who deprived the office of 
its military character, the prefecture of the guards was regu¬ 
larly held by tried scddiers, often by men who had fought their 
way up from the ranks. In course of time the command seems 
to have been enlarged so as to include all the troops in Italy 
except the corps commanded by the city praefect {cohertes 
urbanae). Further, the praetorian praefect acquired, in addition 
to his militaiy functions, a criminal jurisdiction, which he 
exercised not as the delegate but as the representative of the 
emperor, and hence it was decreed by Constantine (331) that 
from the sentence of the praetorian praefect there should be no 
appeal. A similar jurisdiction in civil cases was acquired by 
him not later than the tunc of Severus. Hence a knowledge 
of law became a qualification for the post, which under Marcus 
Antoninus and Commodus, but especially from the time of 
Severus, was held by die first jurists of the ^e {e.g. Papinian, 
Ulpian and Paullus), while the military qualification fell more 
and more into the background. Under Constantine the insti¬ 
tution of the magistri militum deprived the praetorian pre¬ 
fecture altogether of its military character, but left it the 
highest civil office of the empire. . 

The title of " praefect" was borne by various other Koman officials, 
of whom we may mention the foUowinR :— 

4. Praeftetus Sociuttt (soci'oraw).—Under the republic the con- 
tingcnls furnished to the Roman armies by the Italian allies were 
commanded by Roman officers called praefecti sodum (sncioruni), 
who were nominated by the consuls and corresponded to the 
tribunes in the legions. 

5. Pratitcius ClassiHm .—Down to near the dose of the rcpuldic a 
naval command wa.s never held independently but only in connexion 
with the command of an army, and when the general appointed 
an officer to command the fleet in his room, this lieutenant was 
styled " praefect of the fleet " {praefechts classium). When in 311 n.a 
the people took the appointment of these lieutenants into their 
own hands the title was changed from " praefects ” to dua viri 
navales, or " two naval men ’’; but under the empire the admirals 
went by their old name of praefects. 

6. Praeftetus Fa6r«m.—The colonel of the engineer and artillery 
corps ijabri) in a Roman army was called a praefect; he did not 
belong to the legion, but was directly subordinate to the general in 
command. 

7. Praefectus Amtonae .—The important duty of provisioning 
Rome was committed by Augustus (between a.d. 8 and 14) to a 
praefect, who was appointed by the emperor from among the knights 
and held office at the impend pleasure, 

8. Praefectus Aegypii (afterwards Praefectus augustalis ).—Under 

the empire the government of Egypt was entrusted to a viceroy 
with the title of " praefect," who was selected from the knights, and 
was surrounded by royal pomp instead of the usual insignia of a 
Roman mamstrate. He stood under the immediate orders of tiio 
emperor. Tlio exceptional position thus accorded to Egypt was 
due to a regard on the part or the emperors to the peculiar character 
of the population, the strategic strength of tlio country, and its 
political importance as the granary of Rome. (J. G. Fh.) 

9. Praefectus Castrorum, from the time of Augustus to Severus the 
title of the commander of the fixed camps of the legions in different 
parts of the empire. Ho was a purely military man appointed by 
the emperor, usually a centurion whose term of service was com¬ 
pleted. From the time of Domitian, when each legion had a separate 
camp, the name of the legion was added to the title, <.g. praefectus 
castroruni Icgionis xiii. gem. (C.I.L. iii. 434). The chitJes of this 
officer included ; the arrangement of the camp and medical .service 
the transport of the baggage, the construction of roads, bridges and 
fortificatjons, the supply of ammunition and engines of war, 

10. Praefectus Vigtium, the commander of the seven cohortts 
vigilum, a night police force instituted by Augustus (a.d. 6). To 
each cohort, consisting of about 1000 men (chrefly freedmen), was 
cntrusteil the care of two of the fourteen city districts; one of its 
chief duties was that of a fire brigade. The policing of the city had 
formerly been one of the duties oi the aodUes, but was now trans¬ 
ferred to the praefectus vigilum, appointed by the emperor from the 
eqnites. He exercls^ criminal jurisdiction in cases of incendiarism 
and offences committed against the law during the night, and in 
later (hnss this jurisdiction wse aonaiderBbly extended. 


The different kinds of praefeefa ore fully discussed in Mommsen, 
Roruisches StaaisrecU (1887), vols, ii., iii,; see also T. M. Taylor, Con¬ 
stitutional and Political History of Rome (l 89^. There is an excellent 
monograph on the Praefectura itrbis by P. E. Vigneaux (1896). 
Mommsen deals very cursorily with the praefectus casiromm, but 
there is a special article by G. Wilmanns in Epktmeris tpigrapMea 
(1^2), voL i., " De praefecto castroram et praefecto legionis." 

For the French prtfet see Prbfbct. (X.) 

PRAEMUNIRE (Lat. praemonere, to pre-admonish or fore¬ 
warn), in English law an offence so called from the introductory 
words of the writ of summons issued to the defendant to answer 
the charge, “ Praemunire facias A.B.,” &c., t.«. “ cause A.B, 
to be forewarned.” From this the word came to be used to 
denote the offences, usually ecclesiastical, prosecuted by means 
of such a writ, and ^so the penalties they incurred. The statute 
oi Richard II., Purchasing bulls from Rome (1:^92), is usually 
designated the Statute of Praemunire, but it is only one of 
numerous stringent measures (some still unrepealed, and, as 
a body, of the most confused character) passed for the pur¬ 
pose of putting restraint on the papal usurpation of authority 
in England. From the beginning of the 14th century papal 
aggression had been particularly active, more especially in two 
forms. The one, the disposal of ecclesiastical benefices, before 
the same became vacant, to men of the pope’s own choosing; 
the other, the encouragement of resort to himself and his curia 
rather than to the courts of the country. The Statute of 
Provisors 1306, passed in the reign of Edward I., was, according 
to Coke, the foundation of all subsequent statutes of praemunire. 
This statute enacted “ that no tax imposed by any religious 
persons should be sent out of the country whether under the 
name of a rent, tallage, tribute or any kind of imposition.” A 
much greater check on the freedom of action of the popes was 
imposed by the Statute of Provisors (1350-1351) and the Statute 
of Praemunire passed in the reign of Edward III. The former 
of these, after premising “ that the Pope of Rome, uccroaclting 
to him tile seignories of possession and benefices of the holy 
Church of the realm of England doth give and grant the same 
benefices to aliens which did never dwell in England, and to 
cardinals, which might not dwell here, and to others as well 
aliens as denizens, as if he had been patron or advowee of the 
smd dignities and benefices, as he was not of right by the laws 
of England . . . ordained the free election of all dignities 
and benefices elective in the manner as they were granted by 
the king’s progenitors. The Statute of Praemunire (the first 
statute so called) 1353, though expressly levelled at the pre¬ 
tensions of the Roman curia, excludes any direct reference to 
it in actual words. By it, the king “ at the grievous and clam¬ 
orous complaints of the great men and commons of the realm 
of England ” enacts “ tlmt all the people of the king’s ligeance 
of what condition that they be, which shall draw any out of the 
realm in plea ” or any matter of which the cognizance properly 
belongs to the king’s court shall be allowed tvm months in which 
to answer for their contempt of the king’s rights in transferring 
their plea.s abroad. The penalties which were attached to the 
offence under this statute involved the loss of all civil rights, 
forfeiture of lands, goods and chattels, and imprisonment 
during the royal pleasure. 

Many other statutes foUowed that of 1353, but that passed in 
the sixteenth year of Richard II.’s reign is, as mention^ before, 
usually referred to as the Statute of Praemunire. This statute, 
after first stating “ that the right of recovering the present¬ 
ments to churches, prebends, and other benefices . . . be- 
longeth only to the king’s court of the old right of his crown, 
used and apjjroved in the time of all his progenitors kings of 
England,” proceeds to condemn the practice of papal trans¬ 
lation, and after rehearsing the promise of the three estates 
of the realm to stand with the long in all. cases touching his , 
crown and his regality, enacts “ that if any purchase or pursue, 
or cause to be purchased or pursued in the court of Rome, or 
elsewhere, any such translations, processes, and sentences of 
excommunications, bulls, instruments or any other things what¬ 
soever ... he and his notaries, abettors and counsellQrs ” 
shall be put out of the king’s protection, and their lands, 
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tsnemenU, goods and chattels forfeit to the king, and they shall 
be attachwf by their bodies or process made against them by 
praenumire facias. This statute, says StiAbe, nas one of the 
strongest defensive measures t^en during the middle ages 
against Rome and ma called for by the conduct of the pope, 
who hiid forbidden the bishops to execute the sentences of the 
royal courts in suits connected with ecclesiastical patronage. 
The last ancient statute concerning praemunire, until the Refor¬ 
mation, was an extenskui in the reign of Henry’ IV. (1400) of 
the Statute of Provisors, by which all persons who accepted any 
provision from the pope to be cxemptt from canonical obedience 
to their, proper ordinary were subjected to the penalties pre¬ 
scribed. The range and description of ofiences subject to the 
penalties of praemunire were greatly widened after the Refor¬ 
mation, so that acts of a very miscellaneous character were from 
time to time brought within the scope of enactments passed 
for a very diSerent purpose. For instance, the penalties of 
praemunire were incurred, under on act of Queen Elizabetli 
(1571), for denying the Queen's title; and under on act of James 1 . 
the Statute of Monopolies (1623), foi' obtaining any stay of 
proceedings (other than by arrest of judgment or a writ of error) 
m any suit for a monopoly; under an act of Charles I. (1640) the 
attempting to restrain the importation or making of gunjwwdcr 
was a praemunire; in the reign of Charles 11 . on act of 1661 
made the asserting maliciously and advisedly, by speaking or 
writing, that both or eitlicr house of parliament has a legis¬ 
lative authority without the king, a praemunire. In the same 
reign, the Habeas Corpus Act 1679 made the committing of 
any man to prison out of tlie realm a praemunire, unpardonable 
even by the king. It thus appears that while the Crown by 
its prerogative might at any time remit the whole or any part 
of the puni.shmc)it incurred by a praemunire, an exception was 
made in transgressions of the Statute of Habeas Corpus.' An 
act of William Ill. (1695) made .serjeants, counsellors, proctors, 
attonicys, and all officers of courts practising without having 
taken the proper oaths guilty of a praemunire. By the Suc¬ 
cession to the Crown Act 1707, verbally to assert the rights of 
a person to the Crown contrary to the Acts of Settlement and 
Union is praemunire (to do so by writing or printing is treason). 
The Royal Marriages Act 1772 is the last statute which sub¬ 
jects any one to the penalties of a praemunire. A peer charged 
with praemunire is not entitled to trial by his peers, but is to 
be tried by a juiy. The most famous historical in.stance of a 
prorecution on the Statute of Praemunire was that of Cardinal 
Wolsey in r529. 

AnnioaiTiEs.—Stotufes 6f the Realm-, Coke, Institutes; Cnllior, 
Ecclesiaslical Uishiry; Hallaiu, Midtile Ages; Kueves’ History of 
EugUsh Law; Sleplien's Commentaries ov. the Laws of England; Sir 
J. Stejihcn’.s History of Cn'minal Law ; Sir T. E. T nmlin’s Law Diction- 
aty ; Stubbs, Constitutional History, (T. A. I.) 

PRAENESTE (mod. Palestrina), a very ancient city of Latium, 
lies 2,3 m. E. of Rome by the Via Pracnestina (.see below), on 
a spur of the Apennines facing the Alban Hills. To tlic natural 
strength of the place and its commanding situation Pracneste 
owed in large measure its historical importance. There are 
various legends as to its foundation. Objects in metal and 
ivory discovered in the earliest graves prove tliat as early as the 
Sth or 7th century b.c. Praeneste had reached a considerable 
degree of civilization and stood in commercial relations not only 
with Etruria but with the East. At this time the city was prob¬ 
ably under the hegemony of Alba Longa, then the head of the 
Latin League. ' In 499 b.c., according to Livy, Praeneste with¬ 
drew from the Latin League, in the list of whose members given 
by Dionysius (v. 61) it occurs, and formed an alliance with Rome. 
Aiter Rome had been weakened by the Gallic invasion (,390) 
Praeneste joined its foes in a loiw struggle with Rome. Tlie 
struggle culminated in the great iktln War (340-38), in width 
tihe Romans were victorious, and Praeneste was punished for 

' Sir T. E. Tomlins says that there is only one instance of a prose¬ 
cution on a praemunire to be fouiul in the state trials, in v.hicj caue 
the penalties were inflicted upon some persons for reusing to take 
the oath of allegiance to Charles 11 , 
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its sbare in the war by the loss of part tfl its territory. It was 
not, however, like most other Latin cities, embodied in the 
Rjoman state, bat continued in the position ^ a city in alliance 
with Rome down to the Social War, when it received the Roman 
frandeise (in 90 B.c., probably as one of those cicies which had 
not rebelled or hod laid down their arms at once), whidi in 
215 B.c. some of its citizens—who had bravely held Caeilinum 
against Hannibal, and only surrendcitd when pressed by hunger 
—bod refused to accept. 

At an allied dty it fumisbed contingents to the Roman army 
and possessed the right of exile {jus exilii), i.e. persons banished 
from Rome were allowed to reside at Praeneste. To judge from 
the works of art and insaiptions of this period (33S to 90 b.c.), 
it most have been for the place a time of prosperity, and even 
luxury. The nuts of Praeneste were famous and its roses were 
amongst the finest in Italy, The Latin ipdien at Praeneste 
was .somewhat peculiax,- and was ridiculed to some extent by 
the Romans. In the civil war;^ of Sulla the younger Marius 
was blockaded in the town by the Sullans (82 B.C.); and on its 
capture Marius slew himself, the mole inhabitants were mas¬ 
sacred in cold blood, and a military cokmy was settled on part 
of its territory, though, possibly owing to the extravagance of 
the new coloni, we find that in 63 b.c. this was already in the 
possession of large proprietors. It was probably in 82 b.c. that 
the city was removed from the hill-side to the lower ground at 
the Madonna dell’ Aquila, and tliat the temple of Fortune was 
enlarged so as to include much of the space occupied by the 
ancient city. From an inscription found in 1907 it appears 
that Sulla delegated the foundation of the new colony to 
M. Terentius Varro Lucullus, who was consul in 7^ b.c. Under 
the empire Praeneste, from its elevated situation and cool 
salubrious air, became a favourite summer resort of the wealthy 
Romans, whose villas studded the neighbourhood. Horace 
ranked it with Tibur and Baiac, though as a fact it never 
became so fasliionublc a residence as Tibur or the Allian Hills. 
S ill, Augustus resorted thither; here Tiberius recovered from a 
dangerous illnes.s, and here Hadrian probably built himself a 
villa. Marcus Aurelius also had a villa here. Among.st private 
persons who owned villas at Praeneste were Pliny the younger 
and Symmachus. Inscriptions show that the inhabitants of 
Praeneste were especially fond of gladiatorial shows. 

But Praeneste was chiefly famed for its great temple of Fortune 
and for its oracle, in connexion with the temple, known as the 
“ Praenestine kits ” (sorUs praeitestiruu). The oldest portico of 
the sanctuary was, however, that situated on the lowest terrace 
but one. Here is a grotto in the natural rock, containing a 
beautiful cobured mosaic pavement, representing a sea-scene— 
a temple of Poseidon on the shore, with various fish swimming 
in the sea. To the east of this is a large space, now open, but 
once very possibly roofed, and forming a basilica in two storeys, 
built against the rock on the north side, and there decorated with 
pilasters also; and to tlie east again is an apsidal hall, often 
identified with the temple itself, in which the famous mosaic 
with scenes from the Nile, now in the Palazzo Barberini on the 
uppermost terrace, was found. Under this hall is a chamber, 
which, as an mscription on its walls shows, served as a treasury 
in the 2nd century n.c. In front of this temple an obelisk 
was erected in the reign of Qaudius, fragments of which still 
exist. The modern cathedral, just below the level of tliis 
tempb, occupies the civil basilica of the town, upon the fa9ade 
of which was a sun-dial, described by Varro (traces of which may 
still be seen). In the modem piazza the steps leading up to 
this latter basilica and the base of a large monument were found 
in 1907; so that only a part of the piazza represents the ancient 
forum. As extended by Sulla the sanctuary of Fortune occu¬ 
pied a series of five vast terraces, which, resting on g^antic 

> Thus the Fraenestines shortened some words: they said conia 
for ciconitti iammodo for tarUummodo (Plaut, True. iii. 2, 23; id. 
Trinum, iu. i, 8; cf. Conunont on Pestos, p, 731, ud. lindemann), 
and inscriptions exhibit the forms Aememeno and Tandems for 
Ariamenmo and Tyndaras, They said nefrones for nefrendes in the 
sense of tosiicuti and tmgitw lea notio (Pestus, s.v..‘' n^rendos " and 
" tongere Cf. Qabtfliati, Instil, 1 . 3, 56. 
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substructions of masonry and connected with each other by grand 
staircases, rose one above the other on the hill in the form of 
the side of a pyramid, crowned on the highest terrace by the 
round temple of Fortune. This immense edifice, probably 
by far the largest sanctuary in Italy, must have presented a 
most imposing aspect, visible as it was from a great part of 
Latium, from Rome, and even from the sea. The ground at 
the foot of the,lowest terrace is 1476 ft. above sea-level; here 
is a cistern, divided into ten large chambers, in brick-faced 
concrete. The goddess Fortune here went the name of 
Primigenia (First-Horn, but perhaps in an active sense First- 
Bearer); she was represented suckling two babes, said to be 
Jupiter and Juno, and she was especially worshipped by matrons. 
The oracle continued to be consulted down to Christian times, 
until Constantine, and again later Theodosius, forbade the 
practice and closed the temple. A bishop of Praeneste is first 
mentioned in a.d. 313. In 1*57 the Colonna family, who then 
owned Praeneste (Palestrina), revolted from the pope, but in the 
following year the town was taken and razed to the ground. In 
1437 the city, which had been rebuilt, was captured by the papal 
general Cardinal Vitelleschi and once more utterly destroyed. 
It was rebuilt and fortified by Stefano Colonna in 1448. In 
1630 it passed by purchase into the Barberini family. Prae¬ 
neste was the native town of Aclian, and in modern times of 
the great composer (Giovanni) Pierluigi da Palestrina. 

The modern town of Palestrina, a collection of narrow and filthy 
alleys, stands on the terraces once occupied by the temple of Fortune. 
On the summit of the hill (2471 ft.), nearly a mile from the town, 
stood the ancient citadel, the site of which is now occupied by a 
few poor houses (Castel San Pietro) and a ruined medieval castle 
of the Colonna. The magnificent view embraces Soracte, Rome, 
the Alban Hills and the Campagna as far as the sea. Considerable 
portions of the southern wall of the ancient citadel, built in very 
massive Cyclopean masonry of blocks of limestone, are still to be 
seen; and the two walls, al.so polygonal, which formerly united the 
citadel with the town, can .stul be traced. The ruins of the villa 
attributed to Hadrian stand in the plain near the church of S. Maria 
della Villa, about three-quarters of a mile from the town. Here 
was discovered the Braschi Antinoiis, now in the Vatican. The 
calendar, which, as Suetonius tells us, was set up by the grammarian, 
M. Verrius Flaccus, in the forum of Praeneste (the reference being to 
the forum of the imperial period, at the Madonna dell’ Aquila), was 
discovered in the ruins of the church of S. Agapitus in 1771, where 
it had been used as building material (C. Hulscn in Corp. inscr. lat. 
2nd ed. i. 230). Excavations made, especially since 1855, in the 
ancient necropolis, which lay on a plateau surrounded by valleys 
at the foot of the hill, and of the town, have yielded important 
results for the histo^ of the art and manufactures of Praeneste. 
Of the objects found in the oldest graves, and supposed to date from 
about the 7th century b.c., the cups of .silver and silver-gilt and most 
of the gold and amber jewelry are Phoenician (possiblyCarthaginian), 
or at least made on Phoenician models; but the bronzes and some 
of the ivory articles seem to be Etruscan. No objects have been 
discovered belonging to the period intermediate between the 7th 
and 3rd centuries B.c.; but " from about 250 n.c. onwards we have 
a series of Pracnestinc graves surmounted by the characteristic 
' pine-apple ’ of local stone, containing stone coffins with rich 
bronze, ivory and gold ornaments beside the skdeton. From these 
come the bronze cistae and specula with partly (but far from wholly) 
Etruscan inscriptions, for which Praeneste is renowned ” {Conway, 
Ilal. Dial.). Among these is the famous Ficoroni casket, engraved 
with pictures of the arrival of the Argonauts in Bithyma and the 
victory of Pollux over Amycus. It was found in 1738. ■' The- 

caskets arc unique in Italy, but a large number of mirrors of precisely 
■similar style have been discovered in Etruria and arc published 
in full by the German Archaeological School at Rome: Etrushische 
Spiegeln, vol. v. sqq. (Berlin, 1884), Hence, although a priori it would 
be reasonable to conjecture that objects with Etruscan character¬ 
istics came from Etruria, the evidence, positive and negative, points 
deciaiyoly to an Etruscan factory in or near Praeneste itaelf " (Con¬ 
way, ibid.). Most of the objects discovered in the necropolis are 

£ reserved in the Roman collections, especially in the Kircherian 
luseum (which possesses the Ficoroni casket) and the Barberini 
library. 

See E. Femique, PrHuste (BibUothtqoe des licoles Francoises, 
fasc. 17, Paris, 1880); H. Dessau in Corp. inscr. lat. xiv. 288sqq., 
Corf, inscr. etrusc. vol. ii.; O. Marucchi, Guida archeologica MV 
anttca Prenesis (Rome, 1885), and in Bullsttino comunah (1904), 
*33 “Wh • R- S. Conway, Italic Dialects, i. 311 sqq. (Cambridge, 1897); 

T, Ashby in Pafers of the British School at Pome, i. 132 sqq.; 
R. Delbruck, Helienistischs Bauten in Latium, p. 478qq.(Berhn,i907); 
SoHtisdegli Scavi,passim; and especially D.Varfien (1907), p. 132’ 
Ac.; R. van Deman Magoffin, Topography and Municipal History of 
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Praeneste (Johns Hopkins University Studies, xxvi 9,10) (Baltimore, 
^908). (j. G. Fa.; R. S. d; T. As.) 

PRAEHBSTINA, VIA^ an ancient road of Italy, leading front 
Rome E. by S. to Praeneste, a distance of 23 m., Gabii being 
situated almost exactly half-way. At the ninth mile the road 
crosses a ravine by the well-preserved and lofty Ponte di Nona, 
with seven arches, the finest ancient bridge in the neigh¬ 
bourhood of Rome. The line of the road is, considering the 
difficulty of the countiy b^ond Gabii, very straight. In 
the stretch beyond Gabii it is only used as a track, and well 
preserved. Half-way between Gabii and Praeneste is the 
well-preserved single-arched bridge, known as Ponte Amato. 

Soo T. Ashby in Papers of the British .School at Rome, 1 . 149 sqq. 

(T. As.r 

PRAETOR (Lat. frae-itor, " he who goes before,” “ a leader”), 
originally a military title, was in classical times the designation 
of the highest magistrates in the Latin towns. The Roman 
consuls were at first called praetors; in the early code of the 
Twelve Tables (450 b.c.) they appear to have had no other title. 
By the Licinian law of 367, which abolished the military 
tribunes with consular power and enacted that the .supreme 
executive should henceforward be in the hands of the two consuls, 
a new magistrate was at the same time created who was to be a 
colleague of the consuls, though with lower rank and lesser 
powers. This new magistrate was entrusted with the exclusive 
jurisdiction in civil cases; in other respects his powers resembled 
those of the consuls. His distinctive title was the city praetor 
{praetor urbanus), and in aftertime, when the number of praetors 
was increased, the city praetor always ranked first. To this new 
magistrate the title of “ praetor ” was thenceforward properly 
restricted.! About 242 the increase of a foreign population 
in Rome necessitated the creation of a second praetor for the 
decision of .suits between foreigners {peregrini) or between 
citizens and foreigners. This praetor was known at a later time 
as the “ foreign praetor ” {praetor peregrinus).^ About 227 two 
more praetors were added to administer the recently acquired 
provinc-es of Sicily and Sardinia. The conquest of Spain 
occasioned the appointment of two more in 197, of whom one 
governed Hither and the other Further Spain. The number 
of praetors, thus augmented to sue, remained stationary till 
Sulla’s time (82). But in the interval their duties vastly 
multiplied. On the one hand, five new provinces were added 
to the Roman dominions—Macedonia and Achaia in 146, Africa 
in the same year, Asia in 134, Gallia Narbonensis in ri8, CilicLa 
probably in 102. On the other hand, new and permanent jurj- 
courts {quaestiones perpetuae) were instituted at Rome,over which 
the praetors were called on to preside. To meet this increase 
of business the tenure of office of the praetors and also of the 
consuls was practically prolonged from one to two years, with the 
distinction that in their second year of office they bore the titles 
of propraetor and proconsul instead of praetor and consul. The 
prolongation of office, together with the participation of the 
proconsuls in duties which properly fell to the praetors, formed 
the basis of Sulla’s arrangements. He increased the number of 
the praetors from six to eight, and ordained that henceforw'ard 
all the eight should in their first year administer justice at 
Rome and in their second should as propraetors undertake the 
government of provinces. The courts over which the praetors 
pre.sided, in addition to those of the city praetor and the foreign 
praetor, dealt with the following offences: oj>pression of the 
provincials by governors {repetundarum), bribery {ambitus), 
embezzlement {peculatus), treason {majestatis), murder {de sica- 
rtis et veneficis), and probably forgery {falsi). A tenth province 

' Some writers, following Livy vi. 42, assert that at first the 
raetorship was open to patricians only, but Mommsen (Rom. 
taatsrecht ii. 195 [264] shows that this is probably a mistake.' 
The election of a plebeian to the office for the first time in 337 
was certainly opposed by the consul who presided at the election, 
but there spears to have been no legal obstacle to it. 

' [His omcial title in republican times was Praetor qui inter pere- 
grinos jus dicii, under the empire Praetor qui inter ewes peregrines 
fus dicio, until the time of Vespasian, when the abbreviated title 
praetor peregrinus came into use.) 
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(Gallia cisalpina) was added to the previous nine, and thus the 
number of judicial and provincial departments corresponded 
to the annual number of praetors, propraetors and proconsuls. 
The proportion, however, was not long maintained: new pro¬ 
vinces were added to the empire—Bithynia in 74, Cyrene about 
the same time, Crete in 67, Syria in 64—and one or more new 
law courts were institute. To keep pace with the increase 
of duties Julius Caesar increased the number of praetors 
successively to ten, fourteen and sixteen; after his time the 
number varied from eight to eighteen. 

The praetors were elected, like the consuls, by the people 
assembled in the comitia centuriata and with the same fornw- 
ities.’ They regularly held office for a year; only in the 
transition period between the republic and the empire was 
their tenure of office sometimes limited to a few months.* The 
insignia of the praetor were those common to the higher Roman 
magistrates—the purple-edged robe (toga praetexta) and the 
ivory chair (sella curulis)-, in Rome he was attended by two 
lictors, in the provinces by six. The praetors elect cast lots 
to determine the department which each of them should ad¬ 
minister. A praetor was essentially a civil judge, and as such 
he was accustomed at or before his entry on office to publish an 
edict setting forth the rules of law and procedure by which he 
intended to be guided in his decisions. As these rules were often 
accepted by his successors, the praetor thus acquired an almost 
legislatorial power, and his edicts, thus continued, corrected 
and amplified from year to year, became, under the title of the 
“ perpetual ” edicts, one of the most important factors in mould¬ 
ing Roman law. Their tendency was to smooth away the 
occasional harshness and anomalies of the civil law by substitut¬ 
ing rules of equity for the letter of the law, and in this respect 
the Roman praetor has been compared to the English chanc^or. 
His functions were considerably modified by the introduction 
of the standing jury courts (guaestianes perpeUtae). Hitherto 
the praetor had conducted the preliminary inquiry as to whether 
an action would lie, and had appointed for the actual trial of the 
case a deputy, whom he instructed in the law applicable to the 
case and whose decisions he enforced. The proceedings before 
the praetor were technically known as jus in distinction from 
judicium, which was the actual trial before the deputy judge. 
But in the standing jury courts (of which the first—that for 
repetundae —was instituted in 149), or rather in the most im¬ 
portant of them, the praetors themselves presided and tried 
the cases. These new courts, though formally civil, were sub¬ 
stantially criminal courts; and thus a criminal jurisdiction was 
added to the original civil jurisdiction of the praetors. Under 
the empire various special functions were assigned to certain 
praetors, such as the two treasury praetors (praetores aeraril),^ 
appointed by Augustus in 23; the spear praetor (praetor has- 
larius), who presided over the court of the Hundred Men, which 
dealt especially with cases of inheritance; the two trust praetors 
(praetores fideicommissarii), appointed by Claudius to look after 
cases of trust estates, but reduced by Titus to one; the ward 
praetor (praetor tutelaris), appointed by Marcus Aurelius to deal 
with the affairs of minors; and the liberation praetor (praetor de 
liberalibus causis), who tried cases turning on the liberation of 
slaves.'* There is no evidence that the praetors continued to 
preside over the standing courts after the beginning of the 3rd 
century a.d., and the foreign praetorship disappears about this 
time.’ Even the jurisdiction of the city praetor seems not to 
have survived the reforms of Diocletian, though the office itself 
continued to exist. But of the praetorships with special juris¬ 
diction (especially the ward praetorship and the liberation 

1 [Until the time of Tiberius, when their election was transferred 
to the Senate.] 

• [The age for the ofticc was forty under the republic, thirty under 
the empire.] 

' [They took the place of the quaestors; this arrangement 
continuel till the time of Claudius.] 

* [The fiscal praetor {praetor fisealis) was appointed by Narva to 
hear cU ms preferred against the imperial fiscus.^ 

‘ Mdrquardt conjectures with much probability that when 
CaracaUa extended the Roman franchise to the whole empire he 
at the same time abolished the foreign praetorship. 
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praetorship) some lasted into the 4th century and wtye copied 
m the coi&titution of Constantinople. 

Besides their judicial functions, the praetors, as colleagues 
of the consuls, possessed, though in a less d^ee, all the con¬ 
sular powers, which thty reguLwly exercised m the absence of 
the consuls; but in the presence of a consul they exercised them 
only at the special command either of the consul or, more usually, 
of the senate. Thus the praetor possessed military power 
(imperium); even the city praetor, though attached by his office 
to Rome, could not only levy troops but also in certain cir¬ 
cumstances take the command in person. As provincial gover¬ 
nors the praetors had frequent occasion to exercise their military 
powers, and they were often accorded a triumph. The city 
praetor presided over popular assemblies for the election of 
certain inferior magistrates, but all the praetors officiating in 
Rome had the right to summon assemblies for the purpose of 
legislation. In the absence of the consuls the city praetor, and 
in default of him the other praetors, were empowered to call 
meetings of the senate. Public religious duties, such as the 
fulfilment of state vows, the celebration of sacrifices and games, 
and the fixing of the dates of movable feasts, probably only feU 
to the praetors in the absence of the consuls. But since in the 
early times the consuls as a rule spent only the first months 
of their year of office in Rome, it is probable that a consider¬ 
able share of religious business devolved oti the city praetor; 
this was certainly the case with the Festival of the Cross-roads 
(compitalia), and he directed the games in honour of ApoUo from 
their institution in 212. Augustus in 22 placed the direction 
of all the popular festivals in the hands of the praetors, and it 
is not without significance that the praetors continued thus 
to minister to the pleasures of the Roman mob for centuries 
after they had ceased almost entirely to transact the business of 
the state. (For the praetor os provincial governor see 
Province.) (J- Fa-: X.) 

A full account of the praetorship will be found in Mommsen, 
Rdmisches Staatsrecht (iSffy), vol. ii., and P. Willems, Le Droit public 
remain (1883); T. M. Taylor’s Constitutional and Political History 
of Rome (i^) will also be found useful. There is a monograph by 
E. Labatut, Histoire de la priture (1868). 

PRAETORIANS. In the early Roman republic, praetor 
(g.v.) meant commander of the army: in the later republic 
praetor and propraetor were the usual titles for provincial gover¬ 
nors with military powers. Accordingly, the general’s quarters 
in a camp came to be called praetorium,° and one of the gates 
porta praetoria, and the general's bodyguard cohors praetoria, 
or, if large enough to include several cohorts, cohortes prae- 
toriae. Under the empire the nomenclature continued with 
some changes. In particular cohortes praetoriae now designated 
the imperW bodyguard. This, as founded by Augustus, con¬ 
sisted of nine cohorts, each 1000 strong, some part of which was 
always with the emperor, whether in Rome or elsewhere. In 
A.D. 23 his successor Tiberius concentrated this force on the 
eastern edge of Rome in fortified barracks : hence one cohort in 
turn, clad in civilian garb, was sent to the emperor’s house on 
the Palatine, and large detachments could be despatched to 
foreign wars. The men were recruited voluntarily, in Italy or in 
Italianized districts, and enjoyed better pay and shorter service 
than the regular army: they were under praefeeti praetorio (usually 
two; later, sometimes three, rarely only one), who during most 
of the empire might not be senators. This force was the only 
body of troops in Rome (save a few cohortes urbanae, a fire 
brigade, and some non-Roman personal guards of the emperor), 
or, mdeed, anywhere near the capital. Accordingly it could make 
or unmake emperors in crises—at the accession of Claudius in 
A.D. 41, in 68-69, ‘’ltd again late in the second century. But 
its normal influence was less than is often asserted. Moreover, 
its prefects, since they were two and liable to be disunited, and 
since they could not be senators, neither combined with the 

* In permanent forts and fortresses, praetorium probably denoted 
strictly a residence; the official headquarters building (though 
commonly styled praetorium by moderns) was the principia. On 
the other hand praetorium could denote any lord's residence, even 
on a civilian's estate. 
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seniitoTs to restore an oKmrchy nor themselves aspired as 
pretenders to the throne. These prefects were at first soldiers, 
but later mostly lawyers who relieved the emperors of various 
civil and criminal jurisdiction. In the second century tlie 
praetorian cohorts became ten in number, and at the end of it 
Septimius Severus'reorganized them so that they consisted prac¬ 
tically of barbarian soldiers and held constant conflict with the 
people of Rohm. At the end of the third century the pr^eftcii 
praHorio were reconstituted as four officers, each ruling one 
quarter of the now divided empire. In 31* the Praetorian 
Guard was suppressed by Constantine, Their barracks at Rome 
covering a rectangle of 39 acres (izio by 1410 ft.) were included 
by Aurclian in the walls of Rome, and three sides of the enceinte 
can still be seen near the Porta Pk, with brickwork as old as 
Tiberius: the interior (tww barmclre for the Italian army) is 
archaeologically less interesting. 

PBAETOnniS, HICHAEL {1571-1621), German musical 
historian, theorist and composer, was born at Kreuzberg, in 
Thuringia, on the 13th of February 1571. His father’s name 
was Michael Schultheis.' While he was still quite young he 
visited the university of Frankfort on the Oder for three years. 
Here he studied philosophy, and on the death of his brother, on 
whose support he relied, he was given a post as organist in the 
town. He acted as kapellmeister at Luneburg early in life, 
was engaged first as organist and later as kapellmeister and 
secretary to the duke of Brunswick-Wolfenbiittel, and was 
eventually rewarded for his long .services with the priory of 
Ringelheim, near Goslar. He died at Wolfcnbiittel on the isth 
of February 1621. Of his very numerous compositions copies 
are now very scarce. The most important are : Polyhymnia 
(r3 vols.), Musae Sioniae (16 vols.), and Musa Aonia (9 vols.), 
all written partly to Latin and partly to German words. But 
more preciou-s than all these is the .Syntagma masicaw (3 vols. 
and a cahier of plates, 4to, Wittenberg and Wolfenbutlcl, 
1615-1620). In the original prospectus of the work four 
volumes were promised, but it is certain that no more than 
three were ever published. The fourth volume mentioned in 
Forkel’s catalogue is clearly nothing but the cahier of plates 
attached to vol. ii. 

The chief value of this very remarkable work lies in the 
information it gives concerning the condition of instrumental 
music in the early years of the 17th century. The plates 
include excellent representations of all the musical instruments 
in use at the time they were published, together with many 
forms even then treated only as antique curiosities. The work 
thus throws a light upon the earlier forms of instrumental 
music which to the historian is invaluable. In fact, without 
the information bequeathed to us by Praetorius it would be 
impos-sible to reconstruct in theory the orchestra of the earlier 
half of the 17th century, dur'mg which the opera and the oratorio 
both sprang into existence, or even to understand the descrip¬ 
tions left us by other less careful writers. ' 

PRAEl'iniTI (also called npaircrriot), a tribe of ancient 
Italy inhabiting the south of Kcenum. Their territory lay 
between the rivers Vomanum and Tessinnus (Hiny iii. §110), 
and therefore included Castrum Novum, Interamnia and the 
Truentus, as well as probably the original of Hadria. From 
this name was derived the medieval form ApnUitm (quoted by 
Kiepert in his AUe Geographie), and hence the modem Abruzzo 
(more commonly in the plural gii Abruai)t denoting the whole 
central mountain land of Italy. We have no evidence, except 
their name, and that throws no light on their language, for 
separating them from the other inhabitants of Picenum (j.v.). 

(R. S. C.) 

FRA61I1ATIC SANOTIOR (Lot. pragmaUca sanctio, from ^e 
Gr. wpiyfia, business), originally a term of the later Roman 
law. It is found in the Theodosian and Justinion codes, together 
with such variants as a pragmaiiewn, progmatica justio, com¬ 
mand; MUcUUio, an imperial rescript; cemstitnUo, a regulation; 

> German SchuUt or Sckuliei (SchuUhtiss), meaning the head-man 
of a township, latinized into [jraotor or praetorius. Many other 
members Of the family of Praetorius were eminent as musicians. 


and pragmaHctm reseriptum. It was a decision of the state 
dealing with some interest greater than a question in dispote 
between private persons, and was given for some community 
(umoersiltts homnum) and for a public cause. In more recent 
times it was adopted by those countries which followed the 
Roman law, and in particular by dc.spotieally governed erruntries 
where the rulers had a natural tendency to approve of the 
maxims and to adopt the language of the imperial Roman 
lawyers. A pragmatic sanction, as the term was used by them, 
was an expresiiion of the will of the sovereign or “ the prince,” 
defining the limits of his own power, or regulating the succession. 
Justinian regulated the govwnment of Italy after it had been 
reconquered from the Ostrogoths by pragmatic sanctMns. 
In after ages the king of France, Charles VII., imposed limits 
on the claims of the popes to exercise jurisdiction in his dominions 
by the pragmatic sanction of Bourges in 1438. The mnperor 
Charles VI. settled the law of succession for the dominions of 
the house of Habsburg by pragmatic sanction first puWished on 
the 19th of April.1713, and thereby prepared the way for the 
great war which ensued upon his death. Philip V., the first of 
the Bourbon kings of Spain, introduced the Salic law by a 
pragmatic sanction, and his descendant, Ferdinand VII., revoked 
it by another. The term was not used in England even for such 
things as the will by which Henry VIII. regulated the succession 
to the throne, which would have been a pragmatic sanction in a 
country of the Roman law. The term and the thing signified 
by it have become obsolete owing to the spread of constitutional 
government in modern Europe. 

PRAGMATISM, in philo.snphy, etymologically a theory or 
method of dealing with real things (Gr. v/rnyfiaTa: cf. 
TTpayfianKos, versofl in affairs). “ Pragmatic,” as here employed, 
is not used in the common colloquial sense of “ pragmatical,” 
i.e. “ fussy and piositive,” nor in the historical sense, as in 
“ Praginatic .Sanction,” of “ relating to affairs of state,” but in 
the sense of practical or efficient.'' Pragmatism, as a general 
philosophic doctrine or mental attitude, can only be understood 
as part of a reaction against the intellcctualistic speculation 
which has characterized most of modem metaphysics. It 
arises from a general awakening to the fact that the growth 
of onr pyschological and biological knowledge must profoundly 
transform the traditional epistemology. It follows that “ prag¬ 
matic ” lines of thought may originate from a multiplicity of 
considerations and in a variety of contexts. These, however, 
may be conveniently cla.ssified under four main heads—psycho¬ 
logical, logical, ethical and religious—and the hi,story of the 
subject shows that all these have contributed to the develop¬ 
ment of pragmatism. 

1. Psychologically, pragmatism starts from the efficacy and all¬ 

pervasiveness of mental activity, and points out that interest, 
alteaition, selection, purpose, bias, de.sire, emotion, satisfaction, 
&c., colour and control all our cognitive processes. It insists 
that all thought is personal and purposive and that “ pure ” 
thought is a figment. A judgment which is not prompted by 
motives and inspired by mterest, which has not for its aim the 
satisfaction of a cognitive purpose, is psychologically impossible, 
and it is, therefore, mistaken to construct a logic which abstracts 
from all these facts. Nor is the presence of such non-intellectual 
factors in thinking necessarily deleterious ; at any rate they are 
ineradicable. Truths are always on one side matter.s of belief, 
and beliefsare ultimately rules for action. The whole function¬ 
ing of our men tail iqrpamtus is directed upon yielding the right 
response to the stimulations of the environment, and is vaJui^e 
if and in so far as it does this. The “ psychologism ” thus 
introduced into logic amounts to a systematic protest against the 
notion of a dehumanized thought and the study of logic in 
abstraction from actual psychic process. . . . ” 

2. In its logical aspect pragmatism originates in a criticism 
of fundamental conceptions like “ truth,” “ error,” ” fact ” 

“ The New English Dictionary quotes for nine distinct senses ol 
the word, of which the philosophic is the eighth. The seven earlier 
ones are all more or less obsolescent, and meir very number shows 
that the meaning of the word was very vague. 



PRAGMATISM 


tmd " reality/' the current accounts of which It finds untenable 
or unmeaning. “ Truth,” for example, cannot be defined as 
the agreement or correspondence of thought with “ reality,” 
for how am thougirt determine whether it correctly copies ” 
what transcends it ? Nor can oor truth be a copy of a trans¬ 
cendent and absolute truth (Dewey). If it be asked, therefore, 
what such phrases mean, it is found that their meaning is really 
defined by their use. The real difference between two concep¬ 
tions lies in their application, in the difierent consequences for 
the purposes of Hfe which their acceptance carries. When no 
such " pactical ” difference can be found, conceptions are 
identical; when they will not “ work," «.«. when they thwart 
the purpose which demanded them, they are false; when they 
are inapplicable they are unmeaning (A. Sidgwiek). Hence 
the “ principle of Peirce " may be formulated as being that 
” every truth has pactical consequences, wid these are the test 
of its truth." It is clew that tliis (i) implicitly considers truth 
as a value, and so connect.s it with the conception of good, and 
(*) r^ienly raises the question—What is truth, and how is it to 
be distinguished from error ? This accordingly becomes the 
central problem of pragmatism. This same issue also arises 
independently out of the breakdown or rationalistic theories 
of knowledge (F. H. Bradley, H. H. Joachim). Logical analysis, 
after assuming that truth is independent and not of our making, 
has to confess that all logical oprations involve an apparently 
arbitrary interference with their data (Bradley). Again, it 
assumes an ideal of truth which turns out to be humanly unat¬ 
tainable and incompatible with the existence of error, and an 
ideal of science which no human science can be conceived as 
attaining. The obvious way of avoiding the scepticism into 
which rationalism is thus driven is to resuse the assumptions 
about the nature and postulates of truth which lead to it. 

3- The ethical affinities of pragmati.sm spring from the 
perception that all knowing is referred to a purpose. This 
at once rendCTS it “ useful,” i.f. a means to an end or " good.” 
Completely “ useless ” knowledge becomes impossible, though 
the uses of knowledge may still vary greatly in character, in 
directness, and in the extent and force of their appeal to different 
minds. This relation to a “ good ” must not, however, be 
construed as a doctrine of ethics in the narrower sense; nor is 
its “ utilitarianism ” to be confused with the hedonism of the 
British associationists. " Useful ” means “ good for an (any) 
end,” and the “ good ” which the “ tnie ” claims must be 
understood as cognitive. But cognitive “ good ” and moral 
“ good ” are brought into close connexion, as .species of teleo¬ 
logical " good ” and contrtbutory to “ the Good.” Thus only 
the generic, not the specific, difference between them is abolished. 
The “ true ” becomes a sort of value, like the beautiful and the 
(moral) good. Moreover, since the “ real ” is the object of the 
“ true,” and can be distinguished from the “ unreal ” only by 
developing superior value in the process of cognition which 
arrives at it, the notions of “ reality ” and “ fact ” also turn out 
to be di.sguised forms of value. Thus the dualism between 
judgments of fact and judgments of value disappears : whatever 
" facts " we recognize are seen to be relative to the complex 
of human purposes to which they are revealed. It should 
further be noted that pragmatism conceives “ practice ” very 
widely : it includes everything related to the control of experi¬ 
ence. The dualism, therefore, between “ practice ” and 
“theory” also vanishes; a “theory” unrelated to practice 
(however indirectiy) is simply an Dlusion. Lastly it may be 
pointed out that, as asserting the efficacy of thought and 
the reality of choice, pragmatism involves a real, though 
determinable, indetermination in the course of events. 

4. Pragmatism has very distinctly a connexion with religion, 
because it explains, and to some extent justifies, the faith- 
attitude or win to believe, and those who study the psychology 
of religion cannot but be impressed with the pragmatic nature 
of this attitude. If the whole of a man’s personality goes to 
the making of the truth be accepts, it is clear that his beliefs 
are not matters of “ pure reason,” and that his passional and 
volitional nature must contribute to them and cannot validly 
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be excluded. His reiigioa also is oltimatety a vital attitude 
which rests on his mterests and on bis choices between alterna¬ 
tives which are real for him. It is not however asserted that his 
ntere willing to believe is a proof of the truth of what he wishes 
to believe, any more than a will to disbelieve justifies disbelief. 
His will to believe mere!)' recognizes that choice is necessary and 
implies risk, and puts him in a position to obtain verification 
(or disproof). The pragmatic claim for religion, therefore, is 
that to those who wiU take the first step and will to believe an 
encounging amount of the appropriate verifications accrues. 
It is further pointed out that this procedure is quite consonant 
with the practice of science with regard to its axioms. Origin¬ 
ally these are always postulates which have to be assumed beiore 
th^ can be prov^, and thus in a way “ make ” the evidence 
which confirms them. Scientific and religious verification 
therefore, though superficially distinct, are Sike in kind. 

The pragmatic doctrine 0 / truth, which it is now possible to 
outline, results from aconvergence of the above lines of argument. 
Because truth is a value and vitally valuable, and all meaning 
depends on its context and its relation to us, there cannot be any 
abstract “ absolute ” truth disconnected from all human pur¬ 
poses. Becau.se all truth is primarily a claim which may turn 
out to be false, it ha.s to be tested. To test it is to try to dis¬ 
tinguish between truth and falsity, and to answer the question— 
What renders the claim of a judgment to be true, really true ? 
Now such testing, though it varies greatly in different depart¬ 
ments of knowMge, is always effected by the consequences to 
which the claim leads when acted on. Only if they are “ good ” 
is the claim validated and the reasoning judged to be “ right ”: 
only if they are tested does the theory of truth become intelligible 
and that of error explicable. If, therefore, a logic fails to employ 
the pragmatic test, it is doomed to remain purely formal, and 
the possibility of applying its doctrines to actual knowing, and 
tiieir real validity, remain in doubt, By applying the pragmatic 
test on the other hand, it is possible to dwrribe how truths are 
developed and errors corrected, and how in general old truths 
are adjusted to new situations. This “ making of truth ” is 
conceived as making for greater satisfaction and greater control 
of experience. It renders the truth of any time relative to the 
knowledge of the time, and precludes the notion of any rigid, 
.static or incorrigible truth. Thus truth is continually being 
made and re-made. If the new truth seems to be such that our 
cognitive purposes would have been better served by it than 
they were by the truth we had at the time, it is antedated and 
said to have been “ true all along.” If an old truth is improved 
upon, it is revalued as “ false.” To this double process there 
Ls no actual end, but ideally an “ absolute " truth (or system of 
truths) would be a truth whicli would be adequate to every 
purpose. 

Extensions of pragmatism in a variety of directions readily 
suggest themselves, and indeed only the doctrine of truth in 
the above sketch can be treated as strictly indispensable. If 
however the logical method of pragmatism is critically applied 
to all the sciences, many doctrines will be cut out which have 
little or no “ pragmatic value.” This all-round application 
of the pragmatic method has received the name of “ humanism.” 
It expressly refers itself to the maxim of Protagoras that " man 
is the measure of all things,” and is best oonceived as a protest 
against the assumption that logic can treat thought in abstrac¬ 
tion from its psychological context and the personality of the 
knower, ij. that knowledge can be dehumanized. To arbitrary 
and uDverifiable metaphysical speculation, and to forms of 
“ absolutism ” which have lost touch with human interests, 
this humanism is particularly destructive. It emphasizes 
still more than pragmatism the personal aspect of all knowing 
and its contrilnition to the “ making of reality ” which neces¬ 
sarily accompanies the makiag of truth. But it also goes on 
to raise the question whether the making of reality for onr 
knowledge does not, in view of the esxnti^y practical nature 
of knowledge, imply also a real macing of reality, by ns, and so 
tiirow light upon the whole genesis of reality.' in this direction 
pragmatism may uhimately lead to a number of metaphysics, 
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each of which will represent a personal guess at a final synthesis 
of experience, while remaining essentially undogmatic and 
improvable. The great variety and impermanence of meta¬ 
physical systems in the past thus find their explanation: thty 
were all along what they are now recognized as being;, viz. 
personal efflorescemces provoked by a totality of experiences 
which differed in each case. 

As regards flie history and bibliography of pragmatism, the term 
was first invented by C. S. Peirce in discussions with William James 
at Harvard University, and its meaning was expounded by him 
in an article on " How to make our Ideas clear '' in the Popular 
Scitnu Monthly for January 1878. The pragmatic test oi truth 
was referred to by James in his Will to Believe (1896, p. 114, in a 
paper first published in 1881). The validity of the argument from 
consequences and the connexion of truth with what “ works " was 
asserted i propos of A. J. Balfour's Foundations of Belief by A. Seth 
Pringlc-Pattison in his Man's Place in Cosmos {1897, p. 307). But 
the word " prMmatism " itself first occurs in print in 1898, in James's 
pamphlet on Theoretical Conceptions and Practical Results, and again 
in his Varieties of Religious Experience (1902, p. 444). It was rapidly 
taken up, first by W. Caldwell in Mind (1900, new scries, No. 3O), and 
by F. C. S. Schiller in Personal Idealism (1902). James himself at 
first developed chiefly the psychological and ethical aspects of the 
doctrine in nis epoch-making Principles of Psychology (1890) and his 
Will to Believe. The application to logic, therefore, was mainly 
made by his followers, John Dewey and his pupils, in the CAitago 
Decennial Publications and especially in their Studies in Logical 
Theory (1903I, where, however, the term used is " instrumentalism," 
and by F. C. S. Schiller, in " Axioms as Postulates ” (in Personal 
Idealism, ed. H. Sturt, 1902), in Humanism (1903). which that 
te-m was proposed for the extensions of pragmatism, in Studies in 
Humanism (1907), and in Plato or Protagoras (1908). All these 
logical and philosophic developments were popularly expounded 
by James in his Pragmatism (1907), followed by A Pluralistic 
Universe (1908I and The Meaning of Truth (1909). H. H. f.aw. en s 
The Principles of Pragmatism (1910] is a popular sketch. Alfred 
Sidgwick's logical wnting.5, especially his Distinction (1892) and 
The Use of Words in Argument (1901), represent an independent 
development. For the religious appheations see G. Tyrrell (Lex 
orandi, 1903, Lex credendi, 1906). Among critical writers on 
the pragmatic side may be mentioned H. Sturt (Idola theatri, 
ipofi), and H. V. Knox (Mind, new series. No. 54). 'There is 
alroaciy a large controversial literature in the philosophic journals, 
and two critical works appeared in 1909 ; J. B. I^tt, What is 
Pragmatism? {igoci),Bcai A.Sciiitiz, Anti-Pragmatism (igog). Outside 
the English-writing world, identical or kindred tendencies are 
represented in France by Leroy, Poincar6, Bergson, Milhaud, 
Blondel, Duhem, Wilbois, rtadines; in Germany by Mach, Ostwald, 
Simmel, Jerusalem, Goldscheid, Jacoby; in Italy by Papini, Prez- 
zoUni, Vailati, Troiano. In addition there are nritabers of partial 
pragmatists, e.g. G. Santayana (The Life of Reason, 1905). Various 
anticipations of pragmatism in the history of philosophy are noted 
in Schiller's Plato or Protagoras ? (1908). (F. C. S. S.) 

PRAGUE (Ger. Frag; Bohemian Praha), the ancient capital 
of the Bohemian kingdom, residence of an archbishop and 
an Imperial governor, and the meeting-place of the Bohemian 
Diet. The population of the town, including the suburbs that 
have not yet been incorporated with it, was 460,849 in 1906. 
Somewhat under a fifth of the population are Germans, the rest 
belong to the Bohemian ^Czech) nationality. Pra^e is situated 
on both banks of the river Vltava (Ger. Moldau) in 50° 5' N., 
14*25' E., 150 m. N.W. of Vienna and 75 S.S.E. of Dresden. 
The city is divided into eight districts,which are numbered thus ; 
I. Star6 m£sto (the old town), II. Nov6 m^sto (the new town); 
III. Mali strana (the small side “quarter”); IV. Hradcany; 
V. Josefsk6 mfisto (Joseph’s, formerly the Jewish, town); VI. 
Vyfehrad; VII. Holesovic-Bubna; VIII. the suburbs Karlin 
(Ger. Karolinenthal), Vinohrady and Smichov are not yet 
incorporated with the city. Prague was by its geographical 
situation naturally destined to become the capital of Bohemia, 
as it lies in the centre of the country. The origin of Prague 
goes back to a very early date, though, as is the case with nrast 
very ancient citie.s, the tales connected with its origin are no 
doubt legendary. The earliest inhabited spot within the pre¬ 
cincts of the present city was the hill named VyJehrad (higher 
castle, acropolis) on the right bank of the Vltava. Here the 
semi-mythical prince Krok, his daughter Libusa, and her 
husband the peasant Pr&nysl are stat^ to have resided.- To 
Libusa is attributed also the foundation of a settlement on the 
opposite hank of the Vltava on the HradSany hill. The ancient 


Bohemian chronicler Cosmos of Prague gives a very picturesque 
account of this semi-mythical occurrence. 

It is probable that at an early period buildings sprang up in 
those parts of the present Star6 m£sto and Mali strana l^t are 
situat^ nearest to the banks of the river. These banks were 
from a very remote period connected by a bridge. This bridge 
was probably situated very near the spot where Charles IV. 
afterwards built the famed “ bridge of league.” It is probable 
that independently of the Hradjany and VySehrad settlements 
a certain number of buildings exist^ as early as 993 on the site 
of the present Pofic Street (near the station of the state railway). 
The city continued to increase, and during the reign of King 
Vratislav (1061-1092) many Germans were attracted to Prague. 

In 123s King Wenceslaus I. surrounded the old town—that 
is to say, the buildings on the right bank of the Vltava—with a 
wall and ditch. These fortifications, starting from the river, 
followed the line of the present Elisabeth Street, the Pfikopy 
or Graben—which therefrom derives its name, si^ifying ditch 
or trench—and then that of the Ovocna and Ferdinandova 
Streets. The Jewish quarter was included in the fortifications, 
but it was divided by gates and a wall from the old town. King 
Ottakar II. also contributed greatly to the enlargement of 
Prague. The still extant fortified towers of the HradCany 
belong to his reign. The sovereign, however, to whom Prague 
b most indebted is the emperor Charles IV. (Charles I., as king 
of Bohemia). He has rightly been called the second founder 
of Prague. He founded the university, one of the oldest on 
the Continent. It immediately became famous all over Europe 
and students flocked to it from all countries. The town soon 
became too small, and it is probably in consequence of this that 
Charles determined to found the “ new town.” Thb, which 
includes the greater part of the modem city, was surrounded 
by walls, which starting from the foot of the VySehrad included 
the small already-exbting settlement of Pofi6 and then adjoined 
the borders of the old town from the beginning of the present 
Pfikopy Street up to the river. During the Hussite wars Prague 
suffered greatly. Two of the greatest battles of the Hussite 
wars, that of the &zkov and that of the VySehrad (both 1420), 
were fought on the outskirts of Prague, and after the last-named 
battle tne ancient VySehrad castle was entirely destroyed. The 
Bohemian nobles in alliance with the citbens of the old town 
attacked and conquered the new town, which for a time lost 
its privileges and became subject to the old town. Prague 
gradually recovered during the reign of King Georgeof Podfibrad, 
and became yet more prosperous during that of King Vladblav. 

During the reign of Ferdinand I. of Habsburg (1526-1564) 
Prague played a considerable part in the opposition to that 
prince caused in Bohemia by hb endeavour to reduce both 
the. political and religious liberty of the country. When the 
antagonism between the Romanist dynasty and the Bohemian 
Protestants culminated in the troubles of 1546 and 1547 and the 
Bohemians, after a weak and unsuccessful attempt to assert their 
liberties, were obliged to submit unconditionally to the house 
of Habsburg, Prague was deprived of many of its liberties and 
privileges. 'The burgomaster of the old town was one of those 
who were decapitated in the Hradiany Square (Aug. 20, 1547)' 
Ferdinand had summoned a meeting of the estates on that 
day at the adjoining HradCany palace, and it became known as 
the “ bloody diet ’’(Krvavy sum). 

The importance of the city of Prague greatly increased durii^ 
the reign of Rudolph II. That sovereign chose Prague as hb 
permanent residence and it thus became—as Rudolph, besides 
being king of Bohemia, was also German emperor, king of 
Hui^ary and ruler of the hereditary Habsburg lands—;the 
centre of hb vast domains. It was in Prague that the Thirty 
Years’ War broke Out. On the 23rd of May 1618 the Prote^ 
tant nobles of Bohemia threw from the windows of the council 
chamber of the HradCany palace two of the Imperial councillors 
who were accused of having influenced in a manner unfavourable 
to the Bohemians the emperor Matthias, who was also king of 
Bohemia. War broke out and continued when in 1619 Matthias 
was succeeded by Ferdinand. In the same year the Bohemians 
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elected as their king Frederick of the Palatinate, and both he 
and his wife Elizabeth of England were crowned in St Vitus’s 
Cathedral. On the 8th of November i6jo the Bohemian forces 
were decisively defeated by the Imperialists on the White 
Mountain at the outskirts of Prague. The town submitted on the 
following day and the whole country was quickly subdued by the 
Imperialist armies. On the sist of June 1621 the principal 
leaders of the rising against the house of Hab.sburgwere beheaded 
in the market of the old town near the town hall. In 1631 
Prague was occupied for a short time by the Saxon allies of 
Gustavus Adolphus, king of Sweden, hut the Imperial armv led 
by Wallenstein soon obliged them to retire. In 1648 a Swedish 
army .stormed the Mali strana and HradCany. The citizens, now 
entirely Romanists, bravely defended the bridge, and the Swedes 
were unable to obtain possession of the part of Prague situated 
on the right bank of the Vltava. In November the news of 
the conclusion of the peace of Westphalia reached Prague and 
put a stop to hostilities. 

Henceforth the history of Pi'ague continues uneventful for 
a considerable period. During the Austrian War of Succession 
it again became the scene of important events. On the 26th 
of Novcinber 1741 Prague was stormed by an army consisting 
of Bavarians, French and Saxons which upheld the cau.se of 
Charle.s, elector of Bavaria, who claimed the succc-ssion to the 
Bohemian throne and to the other domains of the house of 
Hahsbnrg. A large part of the Bohemian nobility did homage 
to Charles, and ho was crowned king of Bohemia in St Vitus’s 
Cathedral on Ihe 17th of December 1741. Tbe rule of tbc 
Bavarian prince lasted, however, but a very short time. On the 
27th of June 1742 the armies of the empress Maria Theresa 
began to Ijesiegc the French army of Marshal Belle-Isle in Prague, 
and the French commander was obliged to evacuate the city in 
December 1742. In the .spring of the following year Maria 
Theresa arrived at Prague and was crowned there, hut in 1744 
the. city was again the scone of warfare. In that year Frederick 
the Great of Prussia invaded Bohemia and obtained po.sse,ssion 
of Prague after a severe and prolonged bombardment, in the 
course of which a large part of the town was destroyed. The 
Prussian occupation was, however, of short duration. At the. 
beginning of the Seven Years’ War Prague was—in 1737—again 
besieged by Frederick the Great after he had defeated the 
Austrians in a battle between the ?uJ>kov and PoCernic (com¬ 
monly called the battle of Prague, see Seven Years’ War). 
In June of the .same year the Austrian victory at Kolin obliged 
the Prussians to raise the siege. Prague, which had suflfered even 
more during the .second'bombardment, now enjoyed a long 
period of quiet. 

In the beginning of the igth century' Prague, which had 
become almost a German city, became the centre of a movement 
that endeavoured to revive the almost extinct Bohemian nation¬ 
ality. This movement was greatly aided by the foundation 
of the “ Society of the Bohemian Museum ” in 1822. Several 
patriotic Bohemian noblemen founded this association. The 
collections belonging to it and its library were at fir.st housed in 
the Mali strana, then in a somewhat larger building in the 
Pfikopy. They are now in a large hand.some building at the 
top of the Vaclav.skd NAmesti. In connexion with the Bohemian 
museum a society named Matter (treasury) wa.s founded, which 
published editions of the ancient Bohemian works, as well as 
writings of modem Bohemian authors. 

This movement was at first purely literary, and only in 1848 
assumed a political character. It was determined to hold at 
Prague a “ Slavic, congress ” at which all Slavic countries were 
to be represented. During the sittings of the congress troubles 
broke out which originated in an insignificant conflict between 
students and soldiers of the gaiTison. Barricades were erected 
and the town finally surrendered unconditionally after a severe 
bombardment ( June 1848). In 1866 the Prussians, who had 
invaded Bohemia, occupied Prague (July 8) without encounter¬ 
ing any resistance. At the “ Blue Star ” hotel in Prague also 
was signed the treaty which ended the war between Austria 
and Prussia (Aug. 23). 
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In the years of peace that followed, the development of 
Prague was constant and vast. The removal of the fortifications 
greatly assisted this development. The communities of Vyfeh- 
rad (1883), Holesovic-Bubna (1884) and Libefi (1901) were 
consecutively included in tbe city. Occasional riots, such as 
in 1897, when the Bohemians were exasperated by the action 
of the Vienna government which restricted the use of the national 
language in the law courts; and in 1905, when the people 
demoded an extension of the suffrage, have not interfered with 
the increasing prosperity of the city, and their importance has 
been greatly exaggerated. 

Though numerous ancient monuments at Prague have been 
destroyed m eonsequonce of intestine strife and foreign warfare the 
eity still contains many of great value and mav be considered one 
of the most interesting cities of central Europe. The natural 
Mtuation of the town has also at all jicriods been greatly admired. 
The centre of the old town and indeed of the entire community of 
Prague is the town hall (slaromhtshd radnice), which is surrounded 
by the market-place, the scene of the execution of the Bohemian 
patriots in ifizi. The buildings of the town hall date from various 
periods. Its oldest parts arc the tower and the chapel of St Lawrence, 
bralt in 1381. The adjoining ancient council chamber dales from 
the reign of King Vladislav (1471-1510). The modern hall that 
IS now used for the meetings of the town council is decorated by 
two paintings of the Bohemian artist Wenccslaus Brozik, which 
r(!pre.scnt Hus before the council of Constance, and the election of 
George of Podi-brad as king of Bohemia. In the market-place 
opposite the town hall is situated the ancient T^n church, memorable 
as Jiaving been the religious centre of the Hussite movement. A 
chapel connected with the so-called Tyn or market-place of the 
German traders stood here from the earliest times, but the present 
building was begun in the 14th century, and completed in the 15th 
during the reign of George of Podebrad. The fine facade built by 
that king was formerly adorned with a statue of King George, who 
was rqircsented as holding a sword pointing upward to a representa¬ 
tion of the chalice, the emblem of the Hussite Church. Both statue 
and chalice were removed by the Jesuits in 1623. In the interior 
of the church the tomb of the astronomer Tycho Brahe is notable, 
as is the very ancient pulpit from which the Hussite archbishop 
John of Kokycan preached. In earlier days the Church reformers 
AClir and Hus also prcaelied here. Close to the town hall is the 
Joscph-Sladt, the ancient ghetto of Prague. The synagogue is 
one of the oldest in Europe, and the adjoining cemetery—part of 
which has unfortunately been destroyed in the course of the modern 
sanitary improvement of this part of Prague—has great historical 
interest, 'rlic university founded by Charles IV. in 1348 played a 
great part in the history of Bohemia during the Hussite wars. The 
lecture-rooms and other institutions connected with the two univer- 
.sities—in 1881 and 1882 a Bohemian university was founded though 
the German one continued to exist—arc now housed in two vast 
buildings known as the Carolinum and the Clcmentinum. The 
Carolinum, first built about the year 1383 but frequently altered, 
has a closer connexion with Hus and the Hussite movement than 
any other building at Prague. It was the scene of many religious 
discuasions. and it was here also that the Bohemian nobles met 
betorc the uprising of i6i8. The large part of the lecture-rooms, the 
observatory and the very valuable library are in the Clemcntinum. 
This building was formerly a college of the Jesuits, who established 
themselves in Prague in 1556 and erected the.se extensive buildings 
at various periods between 1578 and 1715. The Ccletna ulicc, which 
leads from the town hall to the limits of the old town contains at 
itsextremity the so-called powder towel ipyaina bytina). It occupies 
the stmt where one of the old town gates was situated, and was built 
by King Vladi.slav in that elaborate style of architecture which is 
known as the style of Vladislav. The building was very skilfully 
restored in 1880-1883. The powder tower stanils at the comer oi 
the Pfikepy (in Ger. Cyaben) which with its continuations, the 
OvocnA niicc and the Ferdinandov.t nlice, is the most animated 
part of modern Prague. At the extromo end of the Ferdinandovi 
ulicc is the modern Bohemian national theatre. 

The " new town ” of Prague, though not equal in interest to the 
" old town," is also well worth notice. At the extremity of tlie 
place of Wenccslaus (Vaclavskf N.dmfsti) is situated the handsome 
building that contains the collections and library of the Bohemian 
museum. The museum was opened by the Archduke. Charles 
Louis of Austria on the i8th of May 1891. Of the many interesting 
churches in the ’’ new town " the Karlov deserves special mention. 

It was built by Charles IV. in 1350 in the Gothic style, but was 
restored in the i8th century. The monastery that formerly ad¬ 
joined this church has been suppressed and its buildings arc now used 
as a hospital. Near the Karlov church is the Karlovo NAmfsti 
(place of Charles), in which is situated the former town hall of the 
new town " from the windows of which the councillors were 
thrown at the beginning of the Hussite wars. The Vysehrad, now 
a part of Prague, adjoins the "new town.” 'It has preserved 
but slight traces of its ancient splendour. It contains, however, tho 
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Romaaesqu^ chap^ of S. Martiit, the Chafch of S. Peter and 
Paul, BM the adjoining cemetery where many of the leaders of the 
Bohemian national movement are buried. 

The districts of Prague situatnd on the left bank of the Vltavn 
are connected with the other parts of the city by bridges, of which 
the oUlest is the Karlova most (bridge of Charles). The present 
structure was begun b^ Charles IV. in 1357, but in consequence of 
frequent .storms and inundations it was only completed in 1503. 
The .statues on the bridge are of an even later date. Not far from 
ttie bridge in the centre of the Maid strana is the monument to 
Kadetzky, erected in 1838 out of captured Piedmontese cannon. 
Near here are ^e palaces of the governor of Bohemia and that in 
wliich the Bohemian diet (.sniw) now meets. At the extreme end 
of the Mali .strana is the extensive Strahov monastery, from the 
terraces of which the finest view of the city of Prague can be 
obtained. The monastery possesses one of the most valuable 
libraries in Prague and a small picture gallery. The church of the 
monastery contains the tomb of the famous General Papponheim. 
In the Maid strana and the adjoining Hradifany are situated the 
winter residences of the wealthy Bohemian nobility. Of the many 
palaces, the Waldstein, Schwarzenberg—formerly Rosenberg— 

E alaccs, the two palaces of the coimts Thun and that of Prince 
lObkowitz arc the most interesting. On the summit of the Hradi'any 
is the va.st palace of the ancient kings of Bohemia, which al.so contains 
the hall where the estates of Bohemia formerly met. During the 
Hussite wars most of the buildings on the HradeJany hill were 
destroyed, and a large part of the castle .still known as the halls oi 
STadislav was rebuilt by the kings of that name. The handsome 
halls known as the Spanish and German lialls were erected by 
Ferdinand I., and additions were made by other sovereigns also. 
The Hradfany was for a time tlie residence of Rudolph, crown ■ 
prince of Austria, and it is also occupied by the emperor of Austria | 
during his visits to Prague. Adjoining the Hradfany palace is the j 
famed Cathedral of St Vitus, where the kings of Bohemia were 1 
crowned. The earliest church on this spot was built by St Wen- 
ceslaus, and the present building was.begun by Charles IV. and ha.s 
as yet remainecl unflnisliod. The cathedral contains the chapel 
of St Wenceslaus, where tlie insignia of the Bohemian kings arc 
preserved, the tomb of St John of Nepomuk, and a monument to 
the Bohemian sovereigns who are buried here, the work of Gilin 
of Malines. On the slope of the Hradiany hill are the ancient 
towers named Mikulka, Doliborka, the white tower and the 
black tower, which formed part of the fortified works erected by 
Ottakar 11 . (i253-:*78). 

The suburbs of Prague contain few objects of interest, but 
they are centres of the rapidly increasing trade and industry of 
Prague. 

Sec Count Lutzow, Prague, in " Mediaeval Towns Scries " (London, 
IQ02); Tomck, Dife-pis Mlsta Prahy (History of the town of Prague), 
the standard work on Prague, which the author only continued up 
to the year 1608. (L.) 

PRAOUEBIE, THE, a revolt of the French npbility against 
King Charles VII. in 1440. It was so named because a similar 
rising had recently taken place in Prague, Bohemia, at that 
time closely associated with France through the house of 
Luxemburg, kings of Bohemia, and it was caused by the re¬ 
forms of Charles VII. at the close of the Hundred Years’ War, by 
which he sought to le.s.sen the anarchy in France. The attempt 
to reduce the brigand-soldiery, and especially the ordinances 
passed by the estates of Lai^uedoil at Orleans in 1439, whieJi 
not only gave the king an aid of too,000 francs (an act which 
was later used by the king as though it were a perpetual grant 
and .so freed him from that parliamentary control of the purse 
so important in England), but demanded as well royal nomina¬ 
tions to olficerships in the army, marked a gain in the royal 
prerogative which the nobility resolved to challenge. The' 
main instigator was Charles I., duke of Bourbon, who three 
years before had attempted a similar rising, and had been 
forced to ask pardon of the king. He and his bastard brother, 
Alexander, were joined Iry the former favourite, Georges de la 
Trtooille, John V,, duke of Brittany, who allied himself with 
the English, the duke of Alen^on, the (xmnt of Vendome, and 
captains of mercenaries like Antoine de Cliabannes, or Jean de 
la Roche. The duke of Bourbon gained over to their side the 
dauphin Louis—afterwards Louis XI.—then sixteen years old, 
and proposed to set aside the king in bis favour, m^ing him 
regent. Louis was readily induced to rebel; but the country 
wM saved from a serious civil war by the energy of the king’s 
officers and the solid loyalty of his “ good cities.” The constable 
de ^ehemont marched with the king’s troops into Poitou, his 
old battleground with Georges de la Tremoille, and in two months 
he had subdued the country. The royal artillery battered down 


the feudal strongholds. The dauphin and the duke of Alen^on 
failed to bring about any sympathetic, rising in Auver^, and 
tlie Praguerie was over, except for some final pillaging and 
plundering in Saintonge and Poitou, which the royal army 
failed to prevent. Charles Vll. then attempted to ensure 
the loyalty of the duke of Bourbon by the gift of a large pension, 
forgave all the rebellious gentry, and installed his son in Dau¬ 
phin^ (sec Louis XL). The ordinance of Orleans was enforced. 

PSAHRAN, a city of Bourke county, Victoria, Australia, 
3i m. by rail S.E. of Melbourne and suburban to it. Pop. 
(1901), 41,161. It is connected with Melbourne by cable tram 
over a fine iron girder bridge across the Yarra. Many of its 
streets are planted with trees and it has numerous handsome 
shops and villas. Prahran was proclaimed a city in 1879. 

PBAIRIE (adi^ed from the Fr. prairie, a meadow-tract. 
Late Lat. prataria, Lat. pratum, meadow), a level tract of grassy 
and treeless country, generally restricted to tracts so character¬ 
ized in the central parts of North America. In the United 
States the prairies may be taken to extend from southern 
Michigan and we-stem Ohio over Illinois (especially designated 
the lYairie State), Indiana, Missouri, Iowa, Wisconsin and 
Minnesota, and west of the Missouri to the foothills of the 
Rocky Mountains (see articles on the several states, and United 
States). In Canada they extend from the same mountains 
to a line somewhat to the east of Winnipeg. The word prairie 
is used in a large number of compounds referring to natural 
and other features, flora, fauna, &c., characteristic of the 
prairies. Examples are: prairie-chicken or praitie-ktn, a 
name for the pinnated grouse {Cupidonia or Tytnpanucus 
cupido), al.so applied to Pedioecetes phasinellus, the sharp-tailed 
grouse; prairie-dog, a rodent of the squirrel family, genus 
Cynomys, a gregarious burrowing animal, and other animals 
noticed below; ^airie-schooner, a name for the covered wagons 
in which emigrants used to cross the plains; prairie-grass, &c. 

PRAIRIE DU CHIEN, a city and the county-seat of Crawford 
county, Wisconsin, U.S.A., on the east bank of the Missis.sippi 
River about 3 m. above the mouth of the Wisconsin, about 98 m. 
W. of Madison. Pop, (1890), 3131; (1900), 3232; (1905, state 
census), 3r79. It is served by the Cihicago, Milwaukee & St 
Paul, and the Chicago, Burlington & Quincy railways. The 
city has a fine location, its natural attractiveness and mineral 
springs in the vicinity combining to make it a .summer and 
health resort. It has an excellent artesian water-supply. 
Among its buildings are the Crawford county court-house, the 
city hospital and a sanatorium. It is the seat of St Mary’s 
Academy (1872; R.C.) for young women, and the College of the 
Sacred Heart (1880; R.C.) for men. Among the manufactures 
are beer, wagons, wool, and pearl buttoms, and the city is a 
centre of the fresh-water pearl fisheries along the Mississippi. 
Prairie du Chien is one of the most interesting places, historically, 
in Wisconsin. The first white man known to have vi.sited the 
site was Father Hennepin in 1680; later in the same year the 
trader Du Lhut (or Duluth) was here. In 1685 Nicholas Perrot, 
the French commandant in the west, built Fort St Nicholas 
near the site of the present city. After the close of the French 
and Indian War, British authorities assumed possession, but 
no gan-Lson was regularly maintained. In 1779-1780 Prairie du 
Chien was the scene of plots and counterplots of American and 
British sympathizers and of the activities of (zodefrey Linctot, 
the agent of George Rogers Qark. About 1780-1781 a permanent 
settlement began to grow up around the post. Prairie du 
Chien was formally surrendered in 1796 to the United States 
authorities under the Jay treaty, and by them Fort Shelby was 
erected. On the 17th of July 1814 a force of British, Canadians 
and Indians under Major William McKay captured the fort, 
and renamed it Fort McKay, but abandoned it in May 1813. ' 
In 1816 Fort Crawford was erected—it was rebuilt on a different 
site in 1829—and in 1820 one of the principal dipots of the 
American For Company was established here. Here in 1823 
Judge James Duane Doty (1799-1863) opened the first United 
States court in what is now the state of Wisconsin. At the time 
of the Red Bird rising in 1827, Governor Lewis Cass of Michigan 
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Territpry made Prairie du' Clrien his temporary headquarters. 
During the Black Hawk War (183a) Zachary Taylor, then a 
lieutenant-colonel, was in command of Fort Crawford, and to 
hhn Kack Hawk was entrusted aft«- his capture. The Chicago, 
Milwaukee & St Paul railroad was completed to Prairie du 
Cliien in 1857. The city was chartered in 187s. 

PRAHU&MLARMOT, a zoological emendation for the Ameri¬ 
can name “ prairie-dog,” applied to a small North American 
rodent allied to the squirrels and marmots, and technically 
known as Cynomys ludavicianus (sec Marmot). In a great 
degree prairie-marmots, of which there are several species in 
North America, ranging as fw south as Mexico, are intermediate 
between marmots and sousliks (see Souslik), having the cheek- 
pouches much smaller than in the latter, and the first front-toe, 
which is rudimentary in marmots and sousliks, well developed. 
The cheek-teeth are more complex than those of marmots, and 
the two series converge behind. In their slender build and 
small size, prairie-marmots are much more like sousliks than 
marmots. In habits these rodents are very like marmots, 
the typical species inhabitiiu the open prairies, while the others 
are found in mountains. TTie prairie species (C. ludmcianus) 
makes a raised, funnel-shaped entrance to its burrow. All 
feed on the roots of grass; and v.hen disturbed, like marmots, 
utter a whistling cry. Rattlesnakes, owls and weasels are 
commonly found in the burrows; but their presence is no indica¬ 
tion of the existence of a kind of “ happy family ” arrangement, 
the snakes, at any rate, preying on the young marmots. The 
hibernation of these rodents is only partial, and confined to 
seasons of intense cold. (See Rodentia.) 

PRAKRIT {piikrta, natural), a term .applied to the ver¬ 
nacular languages of India as opposed to the literary Sanskrit 
(samskrta, purified). The place which the Prakrits occupy 
in regard to the Indo-European languages {q.v.), ancient 
imd modern, is treated under that head. There were two main 
groups of ancient Indo-i^an dialects, or Primary Prakrits, 
viz. the language of the Midland or Arydvarta, and that of what 
i.s called the Outer Band. The language of the Midland became 
the language of literature, and wa.s crystallized in the shape of 
literary Sanskrit about 300 b.c, Beside it all the Primary 
Prakrits continued to devdop under the usual laws of plionetins, 
and, as vernaculars, reached a secondary stage marked by a 
tendency to .simplify harsh combinations of consonants and tlie 
broader diphthongs, the synthetic processes of declension and 
conjugation remaining as a whole unaltered. "ITie process of 
development closely resembles that of old Italian from the 
Italic dialects of Latin times. It should be noted that although 
the literary dialect of the Midland became fixed, the vernacular 
of the same tract continued to develop along with the other 
Primary Prakrits, but owing to the existence of a literary 
standard by its side its development was to a certain extent 
retarded, so that it was loft somewhat behind by its fellows in 
the race. 

The Secondary Prakrits, in their turn, received literary 
culture. In their earliest stage one of them became the sacred 
language of Buddhism, and under the name of Pali (q.v.) has 
been widely stocked. In a still later stage several Seomdary 
Prakrits became generally emjdoyed for a new literature, both 
sacred and profane. Not only were three of them used for 
the propagation of the Jaina religion (see Jains), but they were 
also dealt with as vehicles ftir independent secular works, 
besides being largely employed in the Indian drama. In the 
last-named, IJrahmans, heroes and people of high rank spoke in 
Sanskrit, while the other characters expressed themselves in 
some Secondary Prakrit according to nationality or profession. 
This later stage of the Secondary Prakrits is known as the 
Prakrit par excellence, and forms the main subject of the present 
article. A still further stage of development will also be dis¬ 
cussed, that of the Apahkramsa, or “ corrupt language.” The 
Prakrit par excellence, which will throughout the rest of this 
article be called simply “ Prakrit,” underwent the common fate 
of all Indian literary languages. In its turn it was fixed by 
grammarians, and as a literary language ceased to grow, while 
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as a vernacular it went on in its own course. From the point 
of view of grammarians this further developmecrt was looked 
upon a.s corraption, and its icsult hence received the name of 
Apabhramia. Again in their turn the Apabhratmas received 
literary cultivation and a stereotyped form, while os vernaculars 
they went on into the stage of the Tertiary Prakrits and became 
the modern Indo-Aryan languages. 

In the Prakrit stage of the Secondary Prakrits we see the 
same grouping as before—a Midland language, and the dialects 
of the Outer Band. The Prakrit of the Midland was known as 
Saurasenl, from durasena, the name of the country round 
MathmA (Muttra). It was the language of the territories having 
the Gangetic Doab for their centre. To the west it probably 
extended as far as the modem Lahore and to the east as far 
as the confluence of the Jumna and the Ganges. Conquests 
carried the language much further afield, so that it occupied 
not only Rajputana, but also Gujarat. As stated above, the 
development of ^auraseni was retarded by the influence of its 
great neighbour Sanskrit. Moreover, both being sprung from 
the same original—the Primary Prakrit of the Midland—its 
vocabulary, making allowances for phonetic changes, is the 
same as in that language. 

The Prakrits of the Outer Band, all more closely txainected 
with each other than any one of them was to Sauraseni, were 
MagadhI, ArdhamagadhI, MUlmrastrl, and an unknown Prakrit 
of the North-west. Mdgadhl was spoken in the eastern half 
of the Gangetic plain. Its proper home was Magadha, the 
modem South Bihar, but it extended far beyond these limits 
at very early times. Judging from the modern vernaculars, 
its western limit must have been^ubout the longitude of the 
dty of Benares. Between it and Saurasenl (i.e. in the modem 
Oudh and the country to its south) lay Ardham 3 gadhi or “ half- 
Magadhi.” MAharastrl was the language of MahArasira, the 
great kingdom extending southwards from the river Nerbudda 
to the Kistna and sometimes including the southern part of the 
modem Bombay Presidency and Hyderabad, its language 
therefore lay .south of Sauraseni. West of Saurasenl, in the 
Western Punjab, there must have been another Prakrit of which 
we have no record, although we know a little about its later 
Apabhramia form. Here there were also speakers of PaiSSel 
(sec Indo-Aryan Languages), and the local ftakrit, if we are to 
judge from the modem Tertiary vernacular, was a mixed form of 
speech. We have a detailed description of only one Apahkramsa 
—the Nagara—the Apabhramia of the Sauraseni spoken in 
the neighbourhood of Gujarat, and therefore somewliat mixed 
with MAharastrl. We may, however, conclude that there was 
an Apabhramia corresponding to each Prakrit, so that we have, 
in addition to ^aurasena, a MSgadha, an ArdhamSgadha 
and a MaliSrilsira Apabhramia, Native writers describe more 
than one local Apabhramia, of which we may mention VrAcada, 
the ancient dialect of Sind. There were numerous Prakrit 
subdialects to which it is not necessary to refer. 

Of all these Prakrits, MAhArAspd is that which is best known 
to us. It early obtained literary pre-eminence, and not only 
was the .subject of long treatises by native grammarians, but 
became the language of lyric poetry and of the formal epic 
(kivya). Dramatic works have been written in it, and it was 
also the vehicle of many later scriptures of the Jaina religion. 
Wc also know a good deal about ArdhamAgadliT, in which the 
older Jaina writings were composed. With MAgadhI we have, 
unfortunately, only a partial acquaintance, derived from brief 
accounts by native grammarians and from short sentences 
scattered through the plays. Wc know something more about 
Saurasenl, for it is the usual prose dialect of tlie plays, and 
is also employed for the sacred writings of one of the Jaina .sects. 

The materials extant for the study of Prakrit are either 
native grammars or else literary works written in accord with 
the rules laid down therein. Originally real ver¬ 
naculars with tendencies towards certain phonetic •"*"***• 
changes, the dialects were taken in hand by grammatical 
systematizers, who pruned down what they thought was over- 
luxuriant growth, trained errant shoots in the way they thought 
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m MSh&r&^^l, not 1>eciiuse it was his native langum, but 
because it was the particular Prakrit employed for lyncs and 
in formal epics. In the same way, in dramatic literature, 
SaurasinI and Magadhi were put into the mouths of characters 
in particular walks in life, whatever the nationality of the 
dramaUst might have been. There was thus a tendency for 
these literary Prakrits to adopt forms from the vernacular 
dialects of those who wrote them, and, en revanche, for the very 
popular lyric poetry of MaharastrT to influence the local dialects 
of the most distant parts of India. On the other hand, although 
to a certain extent artificial, the literary Prakrits arc all based 
on local vernaculars, a fact entirely borne out by a comparison 
with the modem Indian languages, which closely agree with 
them in their mutual points of difference. We now proceed to 
consider the general points in which the Prakrits differ from 
Sanskrit and from each other. The reader is tliroughout 
assumed to be familiar with the general outline of the article 
Sanskrit. 

[Contractions : Skr. == Sanskrit. Pr.=Prakrit. S. = Saurasfnl. 

AMg.=Ardhamilga(llii. M.=Mahar55trI. Ap.= 
NSgara ApabhraiiiSa.] 

Vocabulary. —The vocabulary of is to all intents and purposes 
the same as that of Skr. In the lauguagcs of the Outer Band there 
arc numerous provincial words (deii or dibya), the originals of which 
belonged to Priinary Prakrits other than those of the Midland. 
In the Outer Band (here is also a rich s'.iricty of grammatic.al forms, 
many of which arc found in the VuJa and not in classical .Sanskrit, 
and some («.g. Pr. -hi, Pali -dhi, Greek -Oi) which cannot be traced 
to any known Primarj' ITakrit form, but which must nave existed 
in that stage and beyond it, back into Indo-European times. 

rhonetiis. —The Skr. diphthongs e and c arc treated in Pr. as pure 
vowds, and may each be either long or shurl. Ai and uu become 
cither r and o or ot and aU rc.spcctively. The vowel r, becomes a, i, 
or, under the influence of a neighbouring labial, «. Before two con¬ 
sonants an original long vowel becomes short, and i and u are 
(according to the grammarians) changed to c and o respectively. 
The last rule is an instance of grammarians' ovcr-genorali7.atioii, and 
Ls not universally true. Examples, Skr. marga-, Pr. magga- ; Skr. 
sindura-, Pr. .•sendura- j Skr. pustaha-, Pr. hoUhaa-. Conversely, 
a short vowel before two consonants is lengtnciicd on one of them 
being elided. Thus, Skr. isvara-, Pr. issara- or isara- ; Skr. jihvu, 
Pr. ji*i. In Ap. the quantity of vowels is very loosely observed. 

in all dialects « becomes n unless it is tollowe-l by a dental mute, 
but in Jaina works nn and'initial n remain unchanged. Judging 
from modern vernaculars, the latter seems to have been the real 
state of affairs. In Mg. j becomes y and r becomes /. Hero al.™ 
s and s become f, a peculiarity still preserved by the modern Bong.ali. 
Elsewhere ^ and s usually become s, but the change of a .sibilant 
to h is not uncommon imthc Outer ITakrits (even in Mg.), though 
rare in the more archaic S. 

Initial y becomes j except in Mg., in which, on the conptary, j 
becomes y. Subject to the foregoing general rules, alt other initial 
consonants usn.-Uly remain unchanged. As regards medial single 
consonants :— 

I. K, g, c, j, t, d and y arc usually elided. As a hiatus is caused 
by the elision, a faintly sounded y (or in some cases e) is substituted 
for the elided consonant, though only written in Jama MSS. Ex¬ 
amples : Skr. loka-, Pr. W(y)a- ; Pr. maa — Skr. mata-, tnada-, mava-, 
tmga or mrta-. The latter examine illustrates the extraordinary' 
confusion which results from the .strict application of this nile of 
elision of medial consonants. Such a Prakrit would have failed 
in &e main object of a language—the connotation of distinct ideas 
by distinct sounds. To the present writer it .seems impossible that 
such a language could ever liavc existed, and he is persuaded that 
the rule just given is merely another instance of grammarians' 
over-generalisation. A rule has been made out of a tendency, 
and this tendency was evidently, first, to soften a hard letter, and 
then (but not necessarily) to elide it. We sec this well illustrated 
by Apdhhraiitla, in which ft, t and J> arc usually preserved undet 
the forms g, d and 6. In the Outer Prakrits also ft often becomes g, 
as in Skr. irSvaka-, Jaina M. and AMg. sdeaga-, Mg. sSvaga-. S. and 
Itfg. always preserve a medial t, changing it to d; thus, Skr. gala , 
S. Mg. gada-, elsewhere ga{y)a-. 

3. Kh, gk, Ik, dh, ph and bh similarly become h. Also, as above, 
4. and Mg. change ik to dh. 7 "* becomes dh, and ph may become hh. 
The ofier aspirates (ch, jh, dh), and al.so sometimes bk, remain 


nnehaued. In Ap., m before, hh, ih and ph are usually preserved 
ingA.ittand&Areimectively. 

3. T becomes d, d becomes I (often w r itt e n 1), which when doubled 
becomes dmtalieM to If,.as in the case of the Jaina ftM. P and b 
usually become v. ‘Hie Outer languages often cerebraliae dental 
sounds and change f to f. 

^ Jf, m, I and i remain unchanged. V disappears before u, 
but otherwise generally remains unchanged. In Ap. m may 
become a v nasalised by anundsiha; thus, Skr. bhramara-, Ap. 
bhabara-. 

Final consonants usually disappear altogether, except nasals, 
which become anusvSra. Thus, Skr. samanidi, phalam, Pr. satnantd, 
phatada. 

The following rules will be found to include the great majority 
of possible cases of compound consonants. They show clearly the 
character of all changes from Primary to Secondary Prakrit, vis. 
the substitution, mainly by a process of assimilation, of a slurred 
for a di.stinct pronunciation :— 

1. In Pr. a conjunct consonant cannot consist of more than two 
dements, and, except in Mg. and Ap., can only be a double con.Honant 
or a consonant preceded by a nasal, a consonant followed by r, or 
one of the following : nh, nh, mk, Ih. The consonants r and ft cannot 
be doubled. 

2. In Pr. the only conjuncts which can begin a word are «ft, nh, 
mk, and /ft. If any other conjunct consonant !» initial, tlic first 
member of Uie Pr. form of it is dropped. Thus, in Pr. kr becomes Aft, 
ami the Skr. ilkramali becomc.s Pr. akkamai. If we omit tlic 
initiiU preposition S- (Pr. a-), the ftft becomes initial, and wo have 
kamai, not Akkamai. Similarly, Skr. sffti'ra- becomes Pr. /Afro- for 
'•tthira-, 

3. K and v are elided when they stand first or last in a compound, 
and the rcuiaiumg letter is doubled, if it admits of doubling. Thus, 
Skr. ulka, Pr. iiftftn; Skr. pakva, I’r. pakka-. The same rule is 
followed regarding r, but when it follows a consonant it is sometimes, 
especially in Ap., retained even when initial. Thus, Skr. arka-, 
I’r. oftfto; Skr. priya-, Pr. pia- or (Ap.) pria-. 

4 . M, n and y arc elided when standing last in a compound, and 
the remaining letter is doubled; thus, Skr. raimi-, Pr. riissi-. 

5. if, g, /, d, I, d, p, .f, .; and s are elided when standing first in a 
compound,' aiid the roniaining letter is doubled as betore; thus, 
Skr. bhahta-, Pr, bhalla-; Skr. skhalila-, Pr. hhalia- for 'kkhaha- 
(sec rule a). 

f). The above rules hold in the order given above; that is to .say, 
rule 3 holds in preference to rules 4 and 5, and rule 4 in preference 
to rule 5. Thus, in the Skr. coinpouml kr, the r is elided under rule 3, 
and not the ft under rule 5, so that the Pr. form is ftft. 

7. Special Rules for Mg. —In this form of Pr. there arc .several 
peculiar changes. Dy, rj, ry, all become yy ; ny, uy, jk, kj become 
fill; medial cch becomes sc ; It, st, sfk become si j and rtk, sih become 
St. Other changes also occiir, te.sides dialectic variations of those 
given above. 

Declension. —Pr. has preserved the three genders of Skr., but has 
lost the dual number. As a rule, the gender of a noun follows that 
of the Skr. original, though in AMg. there is already a tendency to 
.substitute the masculine for the neuter, and in Ap. these two genders 
arc frequently confused, if the distinction is not altogether neglected. 
In the formation of cases, the phonetic rules just given are fully 
(mpUed. but tliere arc also other deviations from the Skr. original. 
TTie consonantal stems which form an important part of Skr. declen¬ 
sion are frequently given vocalic, endings, and there is a general 
tendency to as.similate their declension to that of o-bases, corre- 
Ejiohding to the first and second declensions in lAtin. This tendency 
is strongly helped by the free u.sc of pleonastic suffixes ending in a, 
which arc addeil to the base without affecting its meaning. Of 
these the most common are -Ao-, -da-, and -alia-, -ilia- or -utla-. 
The first of these was also very common in Skr., but its use became 
much cxtcndctl in Pr. In accordance with the general rule, tlie ft is 
liable to elision; thus, Skr. ghbfa-ka-, Pr. ghbda-a-. It may even 
bo doubled, as in Skr. ftaftw-, much, Pr. baku-a-a-, for bahu-ka-ka-. 
-^a- is confined to Ap., and may be used alone or together with tlic 
other two, as in Skr. ftoAHfta/a-, 'strength of arm, Ap. hdhuhal-ulla- 
da-{k)a-. Jlla- is most common in the Outer languages, and especi¬ 
ally so in AMg. and M.; thus, Skr. pura-, M. pur-illa- 

All the Skr. cases arc preservctl except the dative, which has 
altogether disappeared in the Midland, but has survived in the singu¬ 
lar number in the Outer languages. Everywhere the genitive can l>e 
i employed in its place. Most of the case-forms are derived from 
j Sanskrit according to the phonetic rules, but Ap. has a number 
of dialectic forms which cannot Ijc referred to that language (cf. 

! the remarks above about -hi = Si)- If rarely distinguishes 
between the nominative and the accusative. As an example, wo 
may give the commoner forms of the declension of the Skr. putra, Pr,j 
putta-, a son (sec next page). It should be understood that numerous 
other forms were also in use, but the ones given here are selected 
because they are both common and typical. 

The declension of neuter a-bases closely resembles the above, 
diilaing o^y in the nominative and accusa,tive singular and plnral. 
Ap. has almost lost the neuter termination in the singular. Feminine 
o-stems are declined on the same lines, but the cases have run more 
into each other the in.stmmental, genitive and locative singular 


PRAIRIE-MARMOT—PRAKRIT 


Territpry made Prairie du' Clrien his temporary headquarters. 
During the Black Hawk War (183a) Zachary Taylor, then a 
lieutenant-colonel, was in command of Fort Crawford, and to 
hhn Kack Hawk was entrusted aft«- his capture. The Chicago, 
Milwaukee & St Paul railroad was completed to Prairie du 
Cliien in 1857. The city was chartered in 187s. 

PRAHU&MLARMOT, a zoological emendation for the Ameri¬ 
can name “ prairie-dog,” applied to a small North American 
rodent allied to the squirrels and marmots, and technically 
known as Cynomys ludavicianus (sec Marmot). In a great 
degree prairie-marmots, of which there are several species in 
North America, ranging as fw south as Mexico, are intermediate 
between marmots and sousliks (see Souslik), having the cheek- 
pouches much smaller than in the latter, and the first front-toe, 
which is rudimentary in marmots and sousliks, well developed. 
The cheek-teeth are more complex than those of marmots, and 
the two series converge behind. In their slender build and 
small size, prairie-marmots are much more like sousliks than 
marmots. In habits these rodents are very like marmots, 
the typical species inhabitiiu the open prairies, while the others 
are found in mountains. TTie prairie species (C. ludmcianus) 
makes a raised, funnel-shaped entrance to its burrow. All 
feed on the roots of grass; and v.hen disturbed, like marmots, 
utter a whistling cry. Rattlesnakes, owls and weasels are 
commonly found in the burrows; but their presence is no indica¬ 
tion of the existence of a kind of “ happy family ” arrangement, 
the snakes, at any rate, preying on the young marmots. The 
hibernation of these rodents is only partial, and confined to 
seasons of intense cold. (See Rodentia.) 

PRAKRIT {piikrta, natural), a term .applied to the ver¬ 
nacular languages of India as opposed to the literary Sanskrit 
(samskrta, purified). The place which the Prakrits occupy 
in regard to the Indo-European languages {q.v.), ancient 
imd modern, is treated under that head. There were two main 
groups of ancient Indo-i^an dialects, or Primary Prakrits, 
viz. the language of the Midland or Arydvarta, and that of what 
i.s called the Outer Band. The language of the Midland became 
the language of literature, and wa.s crystallized in the shape of 
literary Sanskrit about 300 b.c, Beside it all the Primary 
Prakrits continued to devdop under the usual laws of plionetins, 
and, as vernaculars, reached a secondary stage marked by a 
tendency to .simplify harsh combinations of consonants and tlie 
broader diphthongs, the synthetic processes of declension and 
conjugation remaining as a whole unaltered. "ITie process of 
development closely resembles that of old Italian from the 
Italic dialects of Latin times. It should be noted that although 
the literary dialect of the Midland became fixed, the vernacular 
of the same tract continued to develop along with the other 
Primary Prakrits, but owing to the existence of a literary 
standard by its side its development was to a certain extent 
retarded, so that it was loft somewhat behind by its fellows in 
the race. 

The Secondary Prakrits, in their turn, received literary 
culture. In their earliest stage one of them became the sacred 
language of Buddhism, and under the name of Pali (q.v.) has 
been widely stocked. In a still later stage several Seomdary 
Prakrits became generally emjdoyed for a new literature, both 
sacred and profane. Not only were three of them used for 
the propagation of the Jaina religion (see Jains), but they were 
also dealt with as vehicles ftir independent secular works, 
besides being largely employed in the Indian drama. In the 
last-named, IJrahmans, heroes and people of high rank spoke in 
Sanskrit, while the other characters expressed themselves in 
some Secondary Prakrit according to nationality or profession. 
This later stage of the Secondary Prakrits is known as the 
Prakrit par excellence, and forms the main subject of the present 
article. A still further stage of development will also be dis¬ 
cussed, that of the Apahkramsa, or “ corrupt language.” The 
Prakrit par excellence, which will throughout the rest of this 
article be called simply “ Prakrit,” underwent the common fate 
of all Indian literary languages. In its turn it was fixed by 
grammarians, and as a literary language ceased to grow, while 
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as a vernacular it went on in its own course. From the point 
of view of grammarians this further developmecrt was looked 
upon a.s corraption, and its icsult hence received the name of 
Apabhramia. Again in their turn the Apabhratmas received 
literary cultivation and a stereotyped form, while os vernaculars 
they went on into the stage of the Tertiary Prakrits and became 
the modern Indo-Aryan languages. 

In the Prakrit stage of the Secondary Prakrits we see the 
same grouping as before—a Midland language, and the dialects 
of the Outer Band. The Prakrit of the Midland was known as 
Saurasenl, from durasena, the name of the country round 
MathmA (Muttra). It was the language of the territories having 
the Gangetic Doab for their centre. To the west it probably 
extended as far as the modem Lahore and to the east as far 
as the confluence of the Jumna and the Ganges. Conquests 
carried the language much further afield, so that it occupied 
not only Rajputana, but also Gujarat. As stated above, the 
development of ^auraseni was retarded by the influence of its 
great neighbour Sanskrit. Moreover, both being sprung from 
the same original—the Primary Prakrit of the Midland—its 
vocabulary, making allowances for phonetic changes, is the 
same as in that language. 

The Prakrits of the Outer Band, all more closely txainected 
with each other than any one of them was to Sauraseni, were 
MagadhI, ArdhamagadhI, MUlmrastrl, and an unknown Prakrit 
of the North-west. Mdgadhl was spoken in the eastern half 
of the Gangetic plain. Its proper home was Magadha, the 
modem South Bihar, but it extended far beyond these limits 
at very early times. Judging from the modern vernaculars, 
its western limit must have been^ubout the longitude of the 
dty of Benares. Between it and Saurasenl (i.e. in the modem 
Oudh and the country to its south) lay Ardham 3 gadhi or “ half- 
Magadhi.” MAharastrl was the language of MahArasira, the 
great kingdom extending southwards from the river Nerbudda 
to the Kistna and sometimes including the southern part of the 
modem Bombay Presidency and Hyderabad, its language 
therefore lay .south of Sauraseni. West of Saurasenl, in the 
Western Punjab, there must have been another Prakrit of which 
we have no record, although we know a little about its later 
Apabhramia form. Here there were also speakers of PaiSSel 
(sec Indo-Aryan Languages), and the local ftakrit, if we are to 
judge from the modem Tertiary vernacular, was a mixed form of 
speech. We have a detailed description of only one Apahkramsa 
—the Nagara—the Apabhramia of the Sauraseni spoken in 
the neighbourhood of Gujarat, and therefore somewliat mixed 
with MAharastrl. We may, however, conclude that there was 
an Apabhramia corresponding to each Prakrit, so that we have, 
in addition to ^aurasena, a MSgadha, an ArdhamSgadha 
and a MaliSrilsira Apabhramia, Native writers describe more 
than one local Apabhramia, of which we may mention VrAcada, 
the ancient dialect of Sind. There were numerous Prakrit 
subdialects to which it is not necessary to refer. 

Of all these Prakrits, MAhArAspd is that which is best known 
to us. It early obtained literary pre-eminence, and not only 
was the .subject of long treatises by native grammarians, but 
became the language of lyric poetry and of the formal epic 
(kivya). Dramatic works have been written in it, and it was 
also the vehicle of many later scriptures of the Jaina religion. 
Wc also know a good deal about ArdhamAgadliT, in which the 
older Jaina writings were composed. With MAgadhI we have, 
unfortunately, only a partial acquaintance, derived from brief 
accounts by native grammarians and from short sentences 
scattered through the plays. Wc know something more about 
Saurasenl, for it is the usual prose dialect of tlie plays, and 
is also employed for the sacred writings of one of the Jaina .sects. 

The materials extant for the study of Prakrit are either 
native grammars or else literary works written in accord with 
the rules laid down therein. Originally real ver¬ 
naculars with tendencies towards certain phonetic •"*"***• 
changes, the dialects were taken in hand by grammatical 
systematizers, who pruned down what they thought was over- 
luxuriant growth, trained errant shoots in the way they thought 
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epic portly—the Ravanaodha or Situbandha (attributed to 
mvarasena, before a.d. 700), dealing with the subject of the 
Rirndyana, and tlie Cautfavaha of Vakpati (yth-Sth century 
A.P.), celebraUng the conquest of Bengal by YasOvarman, king 
of Kanauj. Keference must al.so be made to the Kumdrapdla- 
rwito, the title of the last eight cantos of the huge Dvydlrava 
Mahakdvya of Hemacandra f A.D. 1150). The whole work was 
to serve as a senes of illustrations to the author’s Sanskrit 
and Prakrit grammar, the Siddka-hfmacattdra. The last eight 
cantos are m Prakrit, and illustrate the niles of the corresponding 
Mrtion of his work. Its hero is Kumdia-paia of AijhilvMil. 
Dramatic literature has also an admired example in the Karpira~ 
mim/or? (“Camphor-cluster," the name of the heroine) by 
Rflja-s?khara (a.o. 900), an amusing comedy of intrigue. An 
imp; rtant source of our knowledge of Prakrit, and especially 
of di&Icctic Prakrit, is the Sunskrii drama. It has already been 
pomted out that in works of this class many of the characters 
speak in Prakrit, different dialects being employed for different 
purposes. Generally speaking, ^aura-seni is employed for 
prose and MahfiruHtri (the language of lyric poetry) for the 
songs, but special characters also speak special dialects according 
to their supposed nationality or profession. In India there k 
M thmg extraordinary in such a polyglot medley. It is paralleled 
by the conditions of any large nousc in Dengal at the present 
day, in which there arc people from every pare of India, each 
of whom speaks his own language and is understood by the 
others, though none of them attempts to speak what is not 
his mother tongue. The result is that in the Sanskrit drama 
we have a valuable reflection of the local dialects. It is some¬ 
what distorted, for the authors Wrote according to the rules 
laid down by technical handbooks, and the dialects which 
they employed were, in the ca.se of the later writers, as dead as 
^nskrit. But ncvcrtheJes.s, if not an absolutely true represenla- 
tion, it is founded on the truth, and it is almost our only source 
of information ns to the condition of the Indian vernaculars in 
the first five centuries a.d. The drama which gives the best 
examples of tlicse dialects is the MrcchahaiUta. Tor further 
particulars regarding the Sanskrit drama, reference should be 
made to the article Sanskrit. 

AUTH0RITIK.S.--Thc father of Prakrit philology was Ch. La.««en 
the author of the Insttmwnes litiguae bracriUcM (Bonn ihs?) 
This famous work, a wonderful product of the learning of the tinu-’ 

IS now out of date, and has boon deAnituly .superseded by R. Pischols 
Gram^tk dtr PrSMMrachen (Strasburg, 1900). Xs nn introduc¬ 
tion to ^0 study of the language, the best work is H. Jacobi s 

.AtdXtrdttUnhliM Tim¥nUl*i<nirfa»» \A Al. .i W'• r .. . * 
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ofVaramcis Prikrta-prahata (London, j«68), R. Pischel’s of 
ysmacandra (Hallo, 1877, 1889) [see above], .and E. Hultzsch's of 
Shhliaraia s PrikHariipavatSra (London, 1909). For DHya words 
^e The DeiindmamdUl of Hitnacliandra (Bombay i88ul.’ 

For ytpabArawfd,in addition to his edition of Hemacanilra’s grammar 
SM the same author’s MtUerialon tur Kennlnis dcs Apahhramta 
(Berlin, 1902). For the mutual relationship of the various Prakrits 
S. Konow, " MflharSshtri and Marathl,''^in the Indian AnUtruari 
(1903), xxxil. 180 aqq. For Jaina Prakrit, see under Jajns. As 
regards the secular texts montionod above the following are the 
best editions. A.JVebcr, Das Saptata^alakutn das Udla (Leipzig 188/1 * 
another edition by Durgaprasad and KAMiiath Pandurang’ Parab 
under the title of The Giitkdsapataialt of .^i tavdhana (fembay 1880! 
tn good commentary]; S. Goldschmidt, Itavanavaha oder Setubandha 
^toburg, i Wg-u883) [text and translation]'; ^ivadatta and Parab 
Sttitbandha of Pravarasena (Bombay, 1895); ShaAkar Pandurang 
^i?< 3 fti The Gaiidavaho, a Historical Poem in Prdkrit, by 'Vdkpalt 
(Bombay, 1887); the same editor, The Xumdnpdla-charita (Bombay 
RamthharXs KarMramakjari, edited by S. Konqw, trant’ 
luted by C. K. Lunman ^Cambridge, Mass., 1901). 

The literature of the Sansknt drama is given under Sanskrit. 

mtAwr /T^ V 

niAn (Du. praam), the name of a flat-bottomed boat or 
barge used a.s a " lighter ” for discharging and loading cargo 
in the ports of^ the Baltic and North Sea. The word, which is 
common in various forms to all the languages bordering on those 
sea,s, is originally Slavonic; its ultimate etymology connects it 
with the words found in all Indo-European languages* which are 
to b« trwed to the root par-, to go through, travel; cf. " fare,” 

ferry, far, Gr. ropot, way, Lat. portare, carry, &c. | 


PRARTL, KARL VON (18*0-1888), German philosopher, was 
bom at I^dsberg on the Lech on the a8th of January i8ao, and 
died on the 14th of September 1888 at Oberstdorf. In 1843 he 
became doctor of philosophy at Munich Observatory, where 
he was made professor in 1859. He was also a member of the 
Academies of Berlin and Munich. Strongly in agreement 
with the Hegelian tradition, he defended and amplified it in 
Die gegenwarlige Aufgabe der Pkilosophie (1852) and VersUhen 
i/mf Beurletlen (1877). In these works he emphasized the 
Kleatity of the subjective and the objective for consciousness, 
and the fact that the perception of this unity is peculiar to man. 
He IS more important, however, as a commentator and scholar 
and made valuable contributions to the study of Aristotle. He 
published AnstoteUs fiber die Farbtn (1849), Aristoieles' acht 
Bueher der Physik (1857), and numerous minor articles on 
smaller points, such as the authenticity of the thirty-eight books 
ol the Problems. The w'ork by which he is best known Is the 
Geschichte der Logik im Ahendland (Leipzig, 1855-1870). Chr. 
Sigwort, in the preface to the first edition of his Logic, makes 
8{»cial mention" of the assistance he obtained from this 
book. 

GIOVANNI (1815-1884), Italian poet, was bom at 
Dasindo and educated in law at Padua. Adopting a literary 
career, he was inspired by anti-Austrian feeling and devotion 
to the royal bouse of Savoy, and in early life his combination of 
a sympathy for national independence with monarchical senti¬ 
ments brought him into trouble in both quarters, Guerrazzi 
ex^lling him from Tuscany in 1849 for his prai,se of Carlo 
Alberto. In 1862 he was elected a deputy to the Italian parlia¬ 
ment, and in 1876 a senator. He died at Rome on the 9tli 
of May 1884. Pniti was a prolific poet, his volumes of verse 
ranging from his romantic narrative Ermettegarda (1841) to the 
lyrics collected in Psichc (1875) aud hide (1878). His Operc 
vane were published in five volumes in 1875, and a selection 
m one volume in 1892. 

PRATINAS (the quantity of the second vowel is doubtful) 
one of the oldest tragic poets ol Athens, was a native of Phlius 
in Peloponnesus. About 500 B.f. be competed with Choerilus 
and Aeschylus, when the latter made his first appearance as a 
writer for the stage. Pratinas was also the introducer of satyric 
dramas as a species of entertainment distinct from tragedy in 
which the rustic merry-makings and the extravagant dances of 
the satyrs were retained. The associations of his home, not 
far from Corinth, where Arion was said to have established the 
cyclic choruses of satyrs, may account for his preference for this 
kind of drama. Pratinas was also a writer of dithyrambs and 
the choral odes called hyporchemata (a considerable fragment 
of one of these is preserved in Athenaeus xiv. 617). It i.s 
relaUd that, during the performance of one of his plays, the 
sc^oiding of the wooden stage gave way, in consequence of 
which the Athenians built a theatre of stone; but recent excava¬ 
tions m^c it doubtful whether a stone theatre existed in Athens 
at so early a dale. A monument was erected by the inhabitants 
of Phims in honour of Pratinus’s son Aristius, who, with his 
father, enjoyed the reputation of excelling all, with the exception 
of Aeschylus, in the compo.sition of satyric dramas, one of 
which was called Cyclops. 

See Pansanias ii. 13; Suidas s.v.) fragments in T. Berek 
FQ&tae lynct gratciy vol. iii. ® ^ 

PRATINCOLE, a word apparently invented by J. Latham 
(Synopsis, v. 222), being the Englioh rendering of Pratincola 
aK>licd in 1756 by P. Kramer (Elenchus, p. 381) to a bird which 
had hitherto received no definite name, tbouj^ it had Jong before 
been described and even recognizably figured by AJdrovandus 
(Omitkologia, xvii. 9) under the vague designation of “ hirundo 
marim.” It is the Glareoh pratincola of modern ornithologists, , 
forming the type of a genus Glareola, founded by M. J. Brisson 
in 1760, belonging to the group Limicolae, and constituting to¬ 
gether with the coursers(CMrscri«j)aaBparate iamify,Glareolidae. 
The pratincoles, of which some eight or nine species have beeii 
described, are all small birds,.slendetjy ,built and mostly delicately 
coloured, with a short stout bill, a w^Oigape, king pointed wings. 




PRATO—PRAXITELES 


and a tail more or lees forked. In mnm of thar habits tl^ are 
thoroughly plover-like, running very swiftly and breeding on 
the ground, but on the wing 3 iey have much the appearance 
of swallow, and, like them, feed, at least partly, while fiying.> 
The ordinary pratincole of Europe, G. patineola, breeds abun¬ 
dantly in many parts of Spain, Barbary and Sicily, aloi^ the 
valley of the Danube, and in southern Russia, while owing to 
its great powen of flight it frequently wanders far from its home, 
aud more tlian a score of examples have been recorded as occur¬ 
ring in the British Islands. In the south-east of Europe a second 
and eloaelyiallied species, G. nerdaHtmni or G. melenoptera, 
which has black instead of chestnut inner wing-coverts, accom¬ 
panies or, &rther to the eastward, replaces it; and in its turn 
It is replaced in India, China and Australia by G. erimtalis. 
Australia also possesses another species, G, graUaria, remarkable 
for the great length of its wings and much longer legs, while its 
tail is scarcely forked—peculiarities that have led to its being 
considered the type of a distinct genus or sub-genus SHlfia, 
Two spedes, G. laciea and G, einerta, from India and Africa 
respectively, seem by their pale ooloration to be desert forms, 
and they are the smallest of this curious little group. The 
species whose mode of nidification is known lay eitW two 
or three eggs, stone-coloured, blotched, spotted, and streaked 
with black or brownish-grey. The young whoi hatched are 
clothed in down and are able to run at once—just os are young 
plovers. (A. N.) 

PBATO, a town and episcopal see of Tuscany, Italy, in the 
province of Florence, n m. by rail N.W. of Florence, 207 ft. 
above sea-level. Pop. (1906), 20,197 (town); 55,298 (com¬ 
mune). It is situated on the Bisenzio, and is dominated by a 
medieval castle and surrounded by walls of the nth and 14th 
centuries. The cathedral of St Stephen was begun in tiie 12th 
century in the Tuscan Romanesque style; to this period belongs 
the narrow nave with its wide arches; the raised transepts and 
the chapels were added by Giovanni Pisano in 1317-1320; tlie 
campanile dates from 1340 (it is a much smaller and less elabo¬ 
rate version of Giotto’s campanile at Florence), while tlie fagade, 
also of alternate white sandstone and green serpentine, belongs 
to J413, It has a fine doorway with a bas-rdief by Andrea 
della Robbia over it; but the most striking external feature is 
the lovely open-air pulpit at an angle of the building, erected 
by Donatello and Michelozzo for displaying to the people without 
risk the Virgin’s girdle, brought from the Holy Land by a knight 
of Prato in 1130. The pulpit itself has beautiful reliefs of 
dancing children, beneath it is a splendid bronze capital. The 
contract was given out m 1428, but the work was seriously begun 
only in 1434 and finished in 1438. The Chapel of the Girdle 
has good frescoes by Agnolo Gaddi (1365), a tatue of the Virgin 
by Giovanni Pisano, and a handsome tronze open-work screen. 
The frescoes in the choir, with scenes from the life of St John 
the Baptist and St Stephen, are by Fra Filippo Lippi (1456-1466) 
and are his best work; the dance of Salome and the lying in state 
of St Stephen are the finest oi the series. Among other works 
of art may be mentioned the day statue of the Madonna dell’ 
Ulivo by Benedetto da Maiano. The massive old Palazzo 
Pretorio (13th century) has been somewlmt modified in details; 
the adjacent Palazzo Comunale contains a small picture gallery 

' This combination of characters for many years led aystematizers 
astray, though some of them were from {he first correct in their 
notions os to the Pratincole’s position. linoaeus, even in Itis latest 
publication, placed it in the genus HirutKia; but the interleaved and 
annotated copies- of his Systema naturae in the Linnean Society’s 
library show the species marked for separation and insertion in the 
order Greilae—PraHncola ttaokeiia being the name by whicli he had 
meant to designate it in any future edition. He seems to have been 
induced to this change of view mainly through a specimen of the Wd 
sent to him by John White, the brother of Gilbert White; but the 
opinion pnbUsned in 1769 by Scopoli {Ann. i. hist. naturaJts, p. no) 
had doubtless contributed thereto, thougli the earlier Judginent to 
the same efioct of Brisson, as mentioned above, hod been disregarded. 
Different erroneous assignments of the form have been made even 
by recent authors, who neglected the clear evidence afforded ^ the 
Internal sfroeture of the Pratfaeolo. For instance, SundevaB in 
1873 {TerUamen, p. 86) jdooed tGlanoia among the .Ca^inntlgidtu, 
a piwtion which osteedr^ shows cannot be.maintained for a moment. 


with works by Filippo and Filippino Lippi. A beautiful 
Madonna by the latter (1497) is in a small street shrine at the 
comer of the Via S. Mugherita. Ihe Church rf S. Domenico 
is a Gothic edifice of 1281; that of S. Francesco has on almost 
Renaissance facade, fine cloisters with a good 15th-century 
tomb, and a chapter-house with Gkrttesriue frescoes. The 
Madonna del Buon Consiglio has some good reliefs by Andrea 
della Robbia, by whom is also the beau tiful frieze in the Madonna 
delle Carccri. This church, by Giuliano da Sangallo (1485-1491), 
is a Greek cross, with barrel vaults over the arms, and a dome; 
it is a fine work, and the decoration of the exterior in marble 
of different colours (unfinished) is of a noble simpKeity. Some 
remaims exist of the 13th-century fortre.ss, and the lai^ Piazza 
Mercatale is picturesque. The works of art visible in Prato are 
due, as will be seen, entirely to Florentine artists. As a whole 
the town has a somewhat modem aspect. The industries of 
Prato embrace the manufacture of woollens (the most important), 
straw-plaiting, biscuits, hats, macaroni, candles, silk, olive 
oil, clothing and furniture, also copper and iron works, and 
printing. 

Prato is said to be first mentioned by name fn 1107, but the 
cath^ral appears as early as 1048 as the paciab {fiinrch of Borgo 
Cornio or Santo Stefano. It was subject to the Alberti until 1180, 
and wa.s then under the Imperial supremacy. It appears to have 
freed itself from this at the end of the 13th century. In 1313 the 
town acknowledged the authority of Robert, king of Naples, and in 
1350 Niccola Acciajoli, seneschal of Joanna, sold it to the Florentines 
for 17,500 florins of gold. In 1512 it was sacked by the Spaniards 
under General Cardona. In 1&53 it obtained the rank of city. 

See E. Corradini, Prato (Bergamo, 1905). 

PRATT, ORSON (1811-1881), Mormon apostle, was bom of 
humble parents at Hartford, New York. In 1830 he joined the 
Momion Church, becoming a member of its council of twelve 
in 1834 and one of its twelve apostles in 1835. Pratt was also 
a mathematician of some note. He was professor of mathematics 
in the university of Deseret and wrote several books on this 
subject, these including Cubic and Biquadratic Equations (1866). 
He. was a member, and several times Speaker, of the Utah 
house of representatives. Among his writings may be mentioned 
Key to the Universe (1866) and The Bible and Polygamy (iBqe), 

PRAWN, the name of an edible large shrimp-like crustacean, 
in Great Britain usually implied to Leander serratus (see Shrimp). 
The word is in M. Eng. prayneor prone, andzio cognate forms are 
found in any other languages. It has been often referred to 
the Lat. perna, a ham-shaped shellfish, but this is due to Florio, 
who by a mistake glosses parmcchie, prawn-fishes or shrimps. 
The 0 . Ital. perna and pernocchia meant a ^ellfish which yielded 
“ nacre ” or mother-of-pearl. 

PRAXIAS AND ANOROSTHENES, Greek sculptors, who are 
said by Pausanios (x. 19, 4) to have executed the pediments of 
the temple of Apollo at Delphi. Both were Athemans; Praxias 
a pupil of Calamis. The statement raises historic difficulties, 
as, according to the leaders of the recent French excavations at 
Delphi, the temple of Apollo was destroyed about 373 b.c. and 
rebuilt by 339 b.c., a date which seems too late for the lifetime 
of a pupil of Calamis. In any case no fragments of the pedi¬ 
ments of this later temple h.ive been found, and it has been 
suggested tlrnt they were removed bodily to Rome. 

PRAXILLA, of Sicyon, Greek lyric poetess, Mie of the so-called 
nine “ lyric ” Muses, flourished about 450 b.c. According to 
Atbenaeus (xv. 694), she wus famous as a composer of scolia 
(short lyrical poems sung after diruier), which were considered 
equal to those of Alcaeus and Anacreon. She also wrote 
dithyrambs and hymns, chiefly on mystic and mythological 
sutnects, genealogies, and the love-stories of the gods and heroes. 
A (ua:tylic metre was al.so called by her name. _ 

Fragments in T. Bergk, Pottae lyrici gratii, voL iii.; see also 
C. F. Nene, De Praxillae Sicyonias nliquiis (progr. Dorpat, 1844).; 

PRAXITBLE8. of Athens, the son of Cephissodotus, the 
greatest ef the Attic sculptors of the 4th century a.a, who has 
left Ml imperishable mark on the history of srt. It has been 
maintained by some writers .thait there were ’two sculptors of 
the name, one a ctontempormy of Pheidias, the other, more 
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celebrated, of two generations later. This duplication is de¬ 
fended in Furtwilngler’s Masterpieces of Greek Sculpture 
103 geq.), but on insufficient grounds. There is, however, no 
reason why the great Praxiteles should not have had a grand¬ 
father of the same name : all that we can say is that at present 
we have no certain evidence that this was the case. 

Though Praxiteles may be considered as in some ways well 
known to us, yet we have no means for fixing his date accurately. 
It seems clear that he was no lo.nger working in the time of 
Alexander the Great, or that king would have employed 
him. Pliny’s date, 364 b.c., is probably that of one of his most 
noted works. 

Our knowled^ of Praxiteles has received a great siddition, 
and has been placed on a satisfactory basis, by the discovery 
at Olympia in 1877 of his statue of Hermes bearing the infant 
Dionysus, a statue which has become famous throughout the 
v/orld (Gkkek Art, fig. 4.'!, and Plate VI. fig; 83). Hermes is 
represented as in the act of carrying the child Dionysus to the 
nymphs who were charged with his rearing. He pauses on the 
way, and holds out to the child a bunch of grapes to excite his 
desire. The young child can hardly be regarded as a success; 
he is not really childlike. But the figure of the Hermes, full 
and solid without being fleshy, at once strong and active, is a 
masterpiece, and the play of surface is astonishing. In the head 
we have a remarkably rounded and intelligent shape, and the 
face expresses the perfection of health and enjoyment. 

This statue must for the future be our best evidence for the 
style of Praxiteles. It altogether confirms and interprets the 
statements as to Praxiteles made by Pliny and other ancient 
critics. Gracefulness in repose, and an indefinable charm arc 
also the attributes of works in our museums which appear to 
be copies of statues by Praxiteles. Perhaps the most notable 
of these are the Apollo Sauroctonus, or the lizard-slayer, a youth 
leaning against a tree and idly striking with an arrow at a lizard, 
and the Aphrodite at the bath (Greek Art, Plate V. fig. 71) 
of the Vatican, which is a copy of the statue made by Praxiteles 
for the people of Cnidus, and by them valued so highly that 
they refused to sell it to King Nicomede.s, who was willing in 
return to discharge the whole debt of the city, which, says Pliny, 
was enormous. 

The Satyr of the Capitol at Rome has commonly been regarded 
os a copy of one of the .Satyrs of Praxiteles; but we cannot 
identify it in the list of hi.s works. Moreover, tlie style is hard 
and poor; a far superior replica exists in a torso in the 
Louvre. The attitude and character of the work are certainly 
of Praxitelean school. 

Excavations at Mantineia in Arcadia have brought to light 
the basis of a group of Leto Apollo and Artemis by Praxiteles. 
This basis was doubtless not the work of the great sculptor him¬ 
self, but of one of his assistants. Nevertheless it is pleasing 
and historically valuable, Pausanias (viii. 9, j) thus describes 
the base, “ on the base which supports the statues there are 
sculptured the Muses a.id Marsyas playing the flutes.” Three 
slabs which have survived represent Apollo, Marsyas, a slave, 
and six of the Muses, the slab which held the other three having 
disappeared. 

A head of Aphrodite at Petworth in England, and a head of 
Hermes in the British Museum (Aberdeen Hermes), have lately 
been claimed by competent authorities as actual works of 
Praxiteles. Both are charming works, but rather by the suc¬ 
cessors of Praxiteles than by himself. 

Besides these works, connected with Praxiteles on definite 
evidence, there are in our museums works without number of 
the Roman age, statues of Hermes, of Dionysus, of Aphrodite, 
of .Satyrs and Nymphs and the like, in which a varied amount 
of Praxitelean style may be discerned. Four points of composi¬ 
tion may be mentioned, which appear to be in origin Praxitelean : 
(i) a very flexible line divides the figures if drawn down the 
midst from top to bottom; they all tend to lounging; (2) they 
are adapted to front and back view rather than to being seen 
from one side or the other; (3) trees, drapery and the like are 
used for supports to the marble figures, and included in the 


design, instead of being extraneous to it; (4) the ffices are 
presented in three-quancr view. 

The subjects chosen by Praxiteles were either human beings 
or the less elderly and dignified deities. It is Apollo, Hermes 
and Aphrodite who attract him rather than Zeus, Poseidon 
or Atliena. And in his hands the deities sink to the human 
level, or, indeed, sometimes almost below, it. They have grace 
and charm in a supreme degree, but the element of awe and 
reverence is wanting. 

Praxiteles and lus school worked almost entirely in marble. 
At the time the marble quarries of Paros were at their best; 
nor could any marble be finer for the purposes of the sculotor 
than tliat of which the Hermes is made. Some of the statues 
of Praxiteles were coloured by the painter Nicias, and in the 
opinion of the sculptor they gained greatly by this treatment. 

(P. G.)_ 

PRAYER (from Lat. precari, entreat; Itai. pregaria, Fr. 
priere), a term used generally for any humble petition, but more 
technically, in religion, for that mode of addressing a divine 
or sacred power in which there predominates the mood and 
intention of reverent entreaty. 

Prayer and its Congeners. —Prayer in the latter sense is a 
characteristic feature of the higher religions, and we might even 
say that Christianity or Mahommedanism, ritually viewed, is 
in its inmost essence a service of prayer. At all stages of 
religious development, however, and more especially in the case 
of the more primitive types of cult, prayer as thus understood 
occurs together with, and shades off into, ether varieties of 
observance that bear obvious marks of belonging to the same 
family. 

Confining ourselves for the moment to forms of explicit address, 
we may group these under three categories according as the 
power addressed is conceived by the applicant to be on a higher, 
or on much the same, or on a lower plane of dignity and authority 
as compared with himself, (i) Only if the deity be regarded 
as altogether superior is there room for prayer proper, that is, 
reverent entreaty. Of this we may perhaps roughly distinguish 
a higlier and a lower type, according as there is either complete 
confidence in the divine benevolence and justice, or a disposition 
to suppose a certain arbitrariness or at any rate condition¬ 
ality to attach to the granting of requests. In the first case 
prayer will be accompanied with disinterested homage, praise 
and thanligiving, and will in fact tend to lose its distinctive 
character of entreaty or petition, passing into a mystic commun¬ 
ing or converse with God. In the second case it will be supported 
by pleading, involving on the one hand self-abasement, with 
confession of sins and promises of repentance and reform, or 
on the other hand self-justification, in the shape of the expression 
of faith and recitation of past services, together with reminders 
of previous favour shown. (3) If, however, the worshipper place 
his god on a level with himself, so far at any rate as to make 
him to some extent dependent on the service man contracts 
to render him, then genuine prayer tends to be replaced by a 
mere bargaining, often conjoined with flattery and with insincere 
promises, 'fliis spirit of do ui des will be found to go closely 
with the gift-theory of sacrifice, and to be especially character¬ 
istic of those religions of middle grade that are given over to 
sacrificial worship as conducted in temples and by mean.s of 
oiganized priesthoods. Not but what, when the high gods 
are kind for a consideration, the lower deities will likewise be 
found addicted to such commerce; thus in India the hedge-priest 
and his familiar will bandy conditions in spirited dialogue audible 
to the multitude (cf. W. Crooke, Things Indian, s.v. “ Demon¬ 
ology,” pp. 132, 134). (3) Lastly, the degree of dependency on 
human goodwill attributed to the power addressed may be so 
great that, instead of diplomatic politeness, there is positive- 
hectoring, with dictation, threats and abuse. Even the Italian 
peasant is said occasionally to offer both abuse and physical 
violence to the image of a recalcitrant saint; and antiquity 
wondered at the bullying manner of the Egyptians towards 
their gods (cf. lamblichus, Be mysteriis, vi. 5-7). This frame 
of mind, however, is mainly symptomatic of the lower levels 
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of cult< Thus the Zulu says to the ancestral ghost, “ Help me, 
or you will feed on nettles”; whilst the stiJJ more primitive 
Australian exclaims to the “ dead hand " that he carries about 
with him as a kind of divining-rod, “ Guide me aright, or I 
throw you to the dogs.” 

So far we have dealt with forms of address explicitly directed 
towards a power tliat, one might naturally conclude, has 
personality, since it is apparently expected to hear and answer. 
At the primitive stage, however, the degree of personification is, 
probably, often far slighter than the words'used would seem 
to suggest. The verbd employment of vocatives and of the 
second person may have little or no personifying force, semng 
primarily but to make the speaker’s wish and idea intelligible 
to himself. When the rustic talks in the vernacular to his horse 
he is not much concerned to know whether he is heard and 
understood; still less when he mutters threats against an absent 
rival, or kicks the stool that has tripped him up with a vicious 
“ Take that! ” 

These considerations may help towards the understanding 
of a second class of cases, namely, forms of implicit address 
shading off into unaddrcssed formulas. Wishings, blessings, 
cursings, oaths, vows, exorcisms, and so on, are uttered aloud, 
doubtless partly that they may be heard by the human parties 
to the rite, but likewise in many cases that they ma> be heard, 
or at least overheard, by a consentient deity, perhaps represented 
visibly by an idol or other cult-object. Tlie ease with which 
explicit invocations attach themselves to many of these appar¬ 
ently self-contained forms proves that there is not necc.ssarily 
any perceived difference of kind, and that implicit address as 
towards a “ something not-ourselves ” is often the true designa¬ 
tion of the latter. On the other hand, there is reason to believe 
that the magical .spell proper is a self-contained and self- 
sufficient form of utterance, and that it lies at the root of 
much that has become address, and even prayer in the fullest 
sense. 

From SpeU to Prayer. —Of course to address and entreat a 
fellow-being is a faculty as old as that of speech, and, as soon 
as it occurred to man to treat sacred powers as fellow-beings, 
assuredly there was a beginning of prayer. We do not know, 
and are not likely to know, how religion first arose, and the 
probability is that many springs went to feed that immense 
river. Thus care for the dead may well have been one amongst 
such separate sources. It is natural for sorrow to cry to the 
newly dead “ Come back 1 ” and for bereavement to add “ Come 
back and help 1 ” Another source is mythologic fancy, which, 
in answer to childlike ques'tions; “ Who made the world ? ” 
“ Wlio made our laws ?” and so on, creates “ magnified non¬ 
natural men,” who presently make their appearance in ritual (for 
to think a thing the savage must dance it); whereupon personal 
intercourse becomes possible between such a being and the 
tribesmen, the more so because the supporters of law and order, 
the elders, will wish to associate themselves as closely as possible 
with the supreme law-giver. From Australia, where we have 
the best chance of studying nidimentary religion in some bulk, 
comes a certain amount of evidence showing that in the two 
ways just mentioned some inchoate prayer is being evolved. 
On the other hand, it is remarkable how conspicuous, on the 
whole, is the absence of prayer from the magico-religious ritual 
of the Australians. Uttered formulas abound; yet they are 
not forms of address, but rather the self-sufficient pronounce¬ 
ments of the magician’s fiat. Viewed analytically in its developed 
nature, magic is a wonder-working recognized as such, the core 
of the mystery consisting in the supposed transformation of 
suggested idea into accomplished fact by means of that sugges¬ 
tion itself. To the magician, endowed in the opinion of his 
fellows (and doubtless of himself) with this wonderful power 
of effective suggestion, the output of such power naturally repre¬ 
sents itself as a kind of unconditional willing. When he cries 
“ Rain, rain,” or otherwise makes vivid to himself and his 
hearers the idea of rain, expecting that the rain will thereby 
be forced to come, it is as if he had said “ Rain, now you must 
come,” or simply “ Rain, come 1 ” and we find as a fact that 
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magical formulas mostly assume the tone of an actual or virtual 
imperative, “ As I do this, so let the like happen,” “1 do this in 
order that the like may happen,” and so on. Now it is easy to 
“ call spirits from the vasty deep,” but disappointed experiwee 
shows that they will not always come. Hence such imperatives 
have a tendency to dwindle into optatives. “ Let the demon 
of small-pox depart 1 ” is replaced by the more humble “ Grand¬ 
father Smallpox, go away 1 ” where the affectionate appellative 
(employed, however, in aJl likelihood merely to cajole) signalizes 
an approach to the genuine spirit of prayer. Again, the magician 
conscious of his limitations will seek to supplement his influence 
—his mana, as it is termed in the Pacific—by tawing, so to 
speak, whatever sources of similar power lie round about him; 
and these the “ magomorphism ” of primitive society perceives 
on every hand. A notable method of borrowing power from 
another magic-wielding agency is simply to breathe its name 
in connexion with the spell that stands in need of reinforcement; 
as the name suggests its owner, so it comes to stand for his real 
presence. It is noticeable that even the more highljr developed 
i forms of liturgical prayer tend, in the recitation of divine titles, 
attributes and the like, to present a survival of this magical 
use of potent names. 

Prayer as a Part of Ritual. —An exactly converse process 
must now be glanced at, whereby, instead of growing out of it, 
prayer actually generates spell. In advanced religion, indeed, 
prayer is the chosen vehicle of the free spirit of worship. Its 
meclianism is not unduly rigid, and it is largely autonomous, 
being rid of subservience to other ritual factors. In more 
primitive ritual, however, set forms of prayer are the rule, and 
their function is mainly to accompany and support a ceremony 
the nerve of which consists in action rather than speech. Hence, 
suppose genuine prayer to have come into being, it is exceedingly 
apt to degenerate into a mere piece of formalism; and yet, 
whereas its intrinsic meaning is dulled by repetition according 
to a well-known psychological law, its virtue is thereby hardly 
: lessened for the undeveloped religious consciou.sness, which holds 
■ the saving grace to lie mainly in the repetition itself. But a 
formula that depends for its efficacy on being uttered rather than 
on being heard is virtually indistinguisliable from the self- 
sufficient spell of the magician, though its origin is different. A 
good example of a degenerated prayer-ritui comes from the 
Todas (see W, H. R. Rivers, The Todas, ch. x.). The prayer itself 
tends to be slurred over, or even omitted. On the other hand, 
great .stress is laid on a preliminary citation of names of power 
followed by the word idilh. This at one time seems to have 
meant “ for the sake of,” carrying with it some idea of supplica¬ 
tion; but it has now lost this connotation, seeing that it can be 
used not merely after the name of a god, but after that of any 
sacred object or incident held capable of imparting magic 
efficacy to the formula. Even the higher religions have to fight 
against the tendency to ‘‘ vain repetitions ” (often embodying a 
certain sacred number, e.g. three), as well as to the use of prayers 
as amulets, medicinal charms, and so on. Thus, Buddhism 
offera the striking case of the praying-wheel. It remains to 
add that throughout we must carefully distinguish in theory, 
however hard this may be to do in practice, between legitimate 
rituid understood as such, whether integral to prayer, such as 
its verbal forms, or accessory, such as gestures, postures, incense, 
oil or what not, and the formalism of religious decay, such as 
generally betrays itself by its meaninglessness, by its gibberish 
phrases, sing-song intonation and so forth. 

Silent Prayer. — h small point in the history of prayer, but 
one that has an interesting bearing on the subject of its relation 
to magic, is concerned with the custom of praying silently. 
Charms and words of power being supposed to possess efficacy 
in themselves are guarded with great secrecy by their owners, 
and hence, in so far as prayer verges on spdl, there will be a 
disposition to mutter or otherwise conceal the sacred formula. 
Thus the prayers of the Todas already alluded to are in all cases 
uttered “ in the throat,” although these are public prayers, each 
vill^e having a form of its own. At a later stage, when the 
distinction between magic and religion is more clearly recognized 
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and. an anti-social character assigned to the former on the 
ground that it subserves the sinister interests of individuals, 
the overt and as it were congregationaj nature of the praying 
comes to be insisted on as a guarantee that no magic b being 
employed (cf, Apulfeius, Apd. 54, “ tacitas precM in temple dis 
alleg^ti: igitur magus es ”), a notion that suffers easy transla¬ 
tion into the view that there are more or less disreputable gods 
with whom private trafficking may be done on the sly (cf. Horace, 
Ep. 1 . xvi. 60, ‘‘ labrn movet metuens audiri, Pulrhra Laverna, 
da mihi fallcre ”). Thus it is quite in accordance with the out¬ 
look of the classical period that Plato in his Laws (009-910) 
should prohibit all possession of private shrines or ijcrformance 
of private rites; “ let a man go to a temple to pray, and let any 
one who pleases join with him in the prayer." Nevertheleiw, 
instances are not wanting amongst the Greeks of private prayers 
of the loftiest and most disinterested tone (cf. L. R. Farnell, 
The Evolution oj Religion, p. 202 scq.). Finally we may note in 
this connexion that in advanced religion, at the point at which 
prayer is coming to be conceived as communion, silent adoration 
is sometimes thought to bring man nearest to God. 

The Moralioalion of Proyfr.—Wlien we come to consider the 
moral quality of the act of prayer, this contrast between the 
spirit of public and private religion is fundamental for all but 
the most advanced forms of cult. In its public rites the com¬ 
munity becomes conscious of common ends and a common 
edification. We may obser\’e how even a very primitive people 
such as the Arunta of Australia behaves with the greatest 
solemnity at its ceremonies, and professes to be made “ glad ” 
and “ sWong’’ thereby; whilst of his countrymen, whom he 
would not trust to pray in private, Plato testifies that in the 
temples during the sacrificial prayers “ they show an intense 
earnestness and with eager interest talk to the Gods and beseech 
them ” (Laws, 887). We may therefore assume that, in acts 
of public worship at any rate, prayer and its magico-religious 
congeners are at all stages resorted to as a “ means of grace,” 
even though such grace do not constitute the expressed object of 
petition. Poverty of expression is apt to cloak the real spirit 
of primitive prayer, and the formula under which its asjjirations 
may be summed up, namely, “ Blessings come, evils go,” covers 
all sorts of confused notions about a grace to be acquired and 
an impurity to be wiped away, which, as far back as our dues 
take us, invite interpretations of a decidedly spiritualistic and 
ethical order. To explicate, however, and purge the meaning 
of that “ strong heart ” and “ clean ” which the savage after 
his fashion can wish and ask for, remained the task of tire higher 
and more self-conscious types of religion. A favourite contrasi 
for which there is more to be said is that drawn between the 
magico-religious spell-rituul, that says in effect, “ My will be 
done,” and the .spirit of “Thy will be done” that breathes through 
the highest forms of worship. Such resignation in the face of the 
divine will and providence is, however, not altogether beyond 
the horizon of primitive faith, as witne.ss the following prayer 
of the Khonds of Orissa : “ Wc are ignorant of what it is good 
to ask for. You know what is good for us. Give it to us.” 
(Tylbr, Ptim. Culture, 4. .tfig.) At this point prayer by a supreme 
paradox virtually cxtingviishes itself, since in becoming an end 
in itself, a means of contemplative devotion and of mystic 
communing with God, it ceases to have logical need for the 
petitionary form. Tims on the face of it there is something 
like a return to the self-sufficient utterance of antique religion; 
but, in reality, there is all the difference in the world between 
a suggestion directed outwardly in the fruitless attempt to 
conjure nature without first obeying her, and one directed 
towards the inner man so as to establish the peace of God within 
the heart. 
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Primitive Culture, ch. 18 (1903); C. Tiel^ Elements oj the Science of 
ReUfiion [fiiifhad leetiirra, lect. 6) (1897!; F. Max MOller, "On Ancient 
Prayers, in Semitic Studies in Ueenory of Rev. Dr Alexander Kohui 
(1892); L. It. Famcll, The Evolution oj R<ihgio«,,lect. 4 (1905). For 
special points the following may be consulted : Prayer in relation 
to magic ;■ E. R. Mftrett, ^"Flrom Spell to Prayer," in Folk-Lore 


(June 1904); W. W. Skeat, Malay Magic (1900). Degeneration 
of prayer : W. H. R. Rivers, The Todat, oh. 10 {1906). lj«e of the 
name of power ; F. Gietobrccht Die alttestamentliche Schditung dec 
Gottesnamens (looi); W. Heitmuller, Im Namen Jesu (1903). Silent 
prayer: S. Sudhau.s, " lAutes nnd lesises fleten ” in Archiv jiit 
lieligionswissenschaft, 185 seq. (igo^. Beginnings of Prayer in 
Australia ; A. W. Howitt, The Native Tribe.s of South-East Australia, 
394. cL 546 (1904); K. 1 -angloh Parker, jTltf FuaMayf Fried, 79 scq. 
(1905); the evidence discussed in Man, 2, 42, 72 (1907). Prayer and 
spell in North American religion : W. Matthews, " The Prayer of a 
Navajo Shaman,” in American Anliropolagtst, i.; ibid. "The Mountain 
Chant; a Navuo Ceremony,” in Fifth Report of Bureau oj American 
Ethnology ; J. Mooney, '' The Sacred Formulas of the Cherokecs," 
[ythRept. 1891). Greek prayer; C. Awsit^d, De graecorum precaHonihus 
guaestioncs (1903). Christian prayer: E. von der Goltr, Das Cehet 
IK der atlesten Ckristenheit (igoi)-, id., Tisehgehete und Ahendmahls- 
gebete (190J); O. Dibelius, Das Vaterunser: Umrisse su einer Ctechichte 
dis Gebels i» der alien und mittkren Ktrche {1903); T. K. Cheyno, 
article " Prayer," in Ency. Bib. (1902). ' (R. R. M.) 

PRAYER, BOOK OF COMMON, the title of the official service 
book of the Church of England. One of the most important 
steps taken at the Reformation was the compilation and provi¬ 
sion of a comprchcn.sive service book for general and compulsory 
use in public worship in all cathedral and parish churches 
throughout the Church of England. 

.^qjart from alterations in detail, both as to doctrine and ritual, 
which will be referred to later, the following main advantages 
were achieved from the very first and apply to all editions of 
the Prayer Book equally. 

1. The substitution of the English language for the Latin 
language, which had hitherto been in universal and almost 
complete use, and in which all the old service books were written. 

2. Unification and simplification. Ibe number of books 
required for the performance of divine service in pre-Rcformalion 
days was veiy large; the most important being the Alissal for 
the service of Holy Communion or the Mass; the Breviary for 
the daily service or performance of the divine office; the Manual 
for the minor sacramental offices usually performed by the parish 
priest; and tlie Pontifical, containing such services as were 
exclusively rc,served for performance by the bishop. Many 
of the contents of tiiese larger volumes were published in separate 
volumes known by a great variety^over one hundred—different 
names. The Prayer ISonk reprc.sents in a much condensed and 
abbreviated form tlie four chief ancient service books, viz.: 
the Missal, Breviary, Manual and Pontifical. 

In addition to a multiplicity o£ books ihcre was much variety 
of use. Although tlie Sarum Use prevailed far the most widely, 
yet there were separate Uses of York and Hereford, and also 
to a less degree of Lincoln, Bangor, Exeter, Wells, St Paul’s, and 
probably of other dioceses and cathedral churches as well. 
Cranmer’s preface “ Concerning the Service of the Church ” 
expressly mentions the abolition of this variety as one o£ the 
things to be achieved by a Book of Common Prayer. It says : 
“ And whereas heretofore there hath been great diversity in 
saying and singing in Churches within this Realm,; some following 
Salisbury Use, some Hereford Use, and some the Use of Bangor, 
some of York, some of Lincoln; now from henceforth all the 
whole Realm shall ha3’c but one Use.” 

We will next enumerate the sources from which the Prayer Rook 
was compiled. i. U has been already indicated that the older 
prc-Rcformation service bonks formed the main quauy, cf-pecially 
those accoitiing to the Use of Sarum. Morning and Evening Prayer, 
including the psalter and the lessons, were taken front the Breviery, 
Matins being compiled out ol Nocturns (or Matin-s), Lauds and 
Prime; and Evensong out of Vespers and Compline. The Older 
of Holy Communion, includingffic collects, epistles and gospel.?, 
was taken from the Missal. The .sacramental and other onicas 
which occupy a po.sition in the Prayer Book between the Order 
of Holy Communion and the Psalm* were taken from the Manual; 
and the service* for con.secration or orderin" of bishops, priests and 
deacons were talcen from the Pontifical; but in all cases not oply 
wiih a change of Latin into English, but with numerous alterations, 
omissions and additions. 

a. The reformed Latin Breviary of Cardinal Quignon, Francis 
de QuiAoncs, a Spaniard, a Franciscan and cardinal of the Holy 
Cmas, brought out a reformed Latin breviary with papM. sanction 
in 1535 ' A second and revised edition appeared in rj37. It met 
with considerable favour, and was adopted into use in marry places, 
without, however, winning univcml acceptance, and in 1358 papal 
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»aaetion •wHi 4 rawa and it caased to bo printod. Erom tbw 
refonned breviary the compilers of the Prayer Boo^ borrowed the 
following. (0) Many passages—almost wrbotim—in fhe preface 
" Concerning the Scivice of the Church." It would oecnw too 
much, space to print them in pacallel columns here, (b) Making 
the Sunday and Holy-day services identical in structuno with the 
week-day servicesi (c) The removal of all antiphons and responds. 
This refers to Quignon’s first edition only, (d) The increased 
amount of Holy Scripture read. (Juignan provided a first lesson 
from the Old Testament; a second lesson from the New Testament; 
and on Saints' Days a third lesson from the Lives of the Saints, 
though tills lesson was also occasionally taken from Holy Scriptura 
(el The prefixing to every service a form of confession and absolu¬ 
tion. The idea, not the actual language, is borrowed by the Prayer 
Book, (f) The substitution of the Athanasian Creed for the ApostleB’ 
Creed on oertoin days instead of the former being an addition to 
the latter. So in llie Prayer Book, when used, the Athanasian 
Creed is substituted for, not added to, the shorter creed, (g) The 
uniform assignment of lliree Psalms to each hour suggests the 
average number and arrangement of the Psalms in the Prayer Book 
at Matins and Evensong. 

3. The Moiorabic MissaL (a) The four short prayers Deeding 
the prayer for the consecration of the water in the office for the public 
baxrtism of infants are arhapted from the benediction of the font 
in lie Mosarabic Liturgy (iligne, Pat. Lai. tom. Ixxxv. ooL <65). 
The evidence for this borrowing is still plainer in the la^er form of 
prayer for this purpose provided in tho first book of Edward VI. 
The Mozarabic Liturgy was printed and published under Cardinal 
Ximenes in 1500, and may well have been in Cranmer’s hands; 
whereas tho Missale ^cUicawun^ a Cailican Saoramentary, contain¬ 
ing the same prayers with slight variations, was first published by 
Cardinal Thomesius in 1680 and must have boon unknown to 
Crannicr. (b) According to F. Procter and W. IL Frore (A New 
History of the Book of Common Prayer, p. 375 : London, 1902), the 
use of the plural number instead of the singular in the form of the 
opening versicles of Morning and Evening prayer is a following of 
Mozarabic usage. But we have been unable to verify tins statement. 
((.) Many of the new collects introduced into tlie PraycT Book, 
though not translciTcd bodily from any Mozarabic service book, 
are modelled upon a Mozarabic pattern, arid preserve some Mozarabic 
ideas and phrases, e.g. tlin references to tho Second Advent in the 
collects for the first and tlurd Sundays in Advent take their tone 
from the Mozarabic Advent siTvices. The collect for Christmas 
1 )ay is based on a collect for Christmas Day Lauds in the Mozarabic 
Breviary (Mignc, Pat. Lat. tom. Ixxxvi., col. 122). The collect 
for the first Sunday in Lent is based on a preface (Inlatio) in the 
Mass for the Wednesday after the fifth Sunday in I,ent (ibid., tom. 
Ixxxv., col. 382). The collect for the first Sundixy after Easter 
is based upon an " Alia Oratio " (ibid., col. 317), and an “ Oratioad 
paccm ” (col. 518) for the Saturday in Easter week. The collect 
for St Andrew’s Day is based on a Missa in the Mozarabic Mass lor 
the same festival (ibid., col. 159). Other examples might be given, 
imt this is hardly the place for complete details. {< 1 ) The many 
addrc.sscs, beginning with" Dearly beloved brethren ” ("tho Scripture 
moveth ns," Sc.), introduced into most of Ihe services in the Ihayw 
Book, correspond to the addres.ses which, under the titlo of" MuBa,*' 
and generally addressed to " fratres dilectissimi ” or " carissimi," 
form part of every Mozarabic Mass, (f) The prayer of consc-cration 
in the Order of Holy Communion, especially as regards the recitiU 
of the words of institution commencing " Who in tlie same night," 
&C.. follows a Mozarabic rather than the Sanim or Itoraan model 
in several respects, hut the same features are found in the conscCTa- 
tiou prayer m the Brandcnburg-Niirnberg agenda of 1533, and it is 
doubtful whether tho Anglican borrowing is from a Mozarabic or a 
Lutheran source. Possibly both Ihe Anglican and I.utheranformula? 
aro derived independently from the Mozarabic; because, as wo have 
seen, a Mozarabic missal was certainly in Cranmor's bauds and 
studied by him. 

A. Eastern Liturgies. These were certainly known to Cranmer, 
but it is remarkable how little he borrowed from them, (n) The 
prayer which was placed at tho end of the Litany in 1349, and now 
stands as the Uwt prayer but one at tho end of Matins and Evensong, 
as well as of the Lrtany, was undoubtedly borrowed from tlic Liturgy 
of St Chrysostom, wlioro, as likewise in the Liturgy of St Basil, it 
forms tho prayer of tho third antiphon after the Deacon 9 Litany 
in the Mtuu of tho Catochumana. (M Tho oonclndtng prayer of 
Matins and Evensong, "The Grace of our Ixnd,” *0., which was 
added in 1OO2. may have been taken from Greek liturgies. It is 
the opening salutation in the Mass of Ihe Catechumens in the 
Clementina Liturgy, where it occurs again, as it does in the 
Creek Liturgies Krtore fhe " Snrsnra oorda"; though there 
is no evidence to prqve that it was not taken directly from Holy 
Scripture (2 Cor. xiii. 14). (c) Tho Epiklcsis or invocation of the 

Holy Spirit upon tlic elements, must have been copied from an 
Eastern Liturgy. It occurs in the 1349 Prayer Book, but has been 
omitted in all subsequent editions. It runs thus: " Hear us, O 
meroiful Fathei-, we beseech Thee, and witii Thy holy Spirit and word 
vouchsafe to bl+ess and sane ttify those Thy gifts and crei^rre 
of broad and wine, that they may be unto us the body and blood 
of Thy most dearly beloved Son Jeans Christ." 


Thisis not an-exact translation of any known epihltsis, and Cranmer 
altered its position from after to immediately before the words of 
Institution, (d) Four petitions In the Litany. " That it may Please 
Thee tO'ilhiminats all Bishops, Priests and Dsacons," &c. (altered 
in td6i fiiom all Bishops, pastors and ministers), and " That it may 
please Thee to give to ail nations unity, peace and concord," and 
" That it may ^ease Thee to succour, nelp aud comfort aU that 
are in danger, necessity and tribuhition," and " That it may please 
Thee to preserve all that travel by land or by water, all women 
bzbouring of child, all sick penons, and young chihlren, and to 
stow Thy pity upon oil prisoners and captives I " are almost 
certainly modelled on correspunduig petitions in the Deacon’s 
Litany :n the Liturgy of St Ciirysostom (cd. F. E. Brightman, 
p. 362, i. 35, and p. 3A3, linos 4, 17, 15). At least, they resemble 
W more closely the Greek petitions tlian they do any ootrespond- 
iiig Latin petitions in the Old Sarvm Litany. 

5. Lutheran and other continental Protestant service booka. 
The most considerable quantity of tho new material which was 
imported into the Prayer Book was drawn from Lutheran and 
Genevan service books. The Litany, for example, in the Prayer 
Book is based upon the medieval Xatin Litany, tot great variation 
both in substance and language and by way oi addition and omission, 
are made in it. These variatioiLS arc largely borrowed from and 
closely follow the language of various Lutheran litanies, especially 
that given in the commltation of Archbisbop Hermann of Cologne 
issuea in 1343. Lutheran inllucnce can likewise be traced in way 
of variation introduced into the baptismal and otlicr sacramental 
or occasional offices. So in the Communion service the most 
striking dc])artures from ancient precedent ha-ze a Protestant 
origin. The introduction of the Ten Commandments in 1533 seems 
to lie derived from tho order of service published by Valerandus 
PoUaaus (Pullaiu) in 1551: and that of the Comfortable Words in 
1549 is torrowed, tliough all the texts chosen are not identical, from 
tile Consultation of Hermann. It is impossible to pursue this subject 
here further in detail. 

6. Original compositioas of the conpilcrs of the Prayer Book, 
not traccaUc to ancient or lOth-ccntury originals. These are not 
numerous. Tlicy include mo,st of the collects on Saints' Days, for 
ivluch, though no direct evidence ot authorship is as yet forthcoming, 
Cranmer is probably responsible, and certain other collects, such as 
tliat for the Royal Family (Archbistop Whitgift); that for the high 
court of parliament (Archtohop Laud); that for all concUtions 
of men (Bishop Gunning), &C. 

We proceed to describe next the various stage.s through which 
the Book of Common Prayer has passed and the leading features 
of each revision. Of changes preceding the first Prayer Book 
it will only be necessary to mention here: (a) Tho compiling and 
publishing of the Litany in English by Cranmer in 1544. (b) 
Royal injunctions in August 1547 ordering the Epistle and Gos'j^l 
to be read in English at High Moss, (r) A royal proclamation, 
dated the 8th of March 1548, imposing for use at the coming 
Easter Tie Order of ihe Communion. This was an order or 
form of service in Engli.sh for the communion of the people in 
both kinds. It was to be inserted into the .service after the 
communion of the priest, without making any other alteration 
in the Latin Ma.ss. It comprised the long exhortation or 
notice to be given on Sunday, or on some other day, previous 
to tho Communion, the longer exhortation, and the shorter 
invitation, the confession, absolution, comfortable words, prayer 
of humble access, formulae of administration and the concluding 
peace, all as they exist at present, though with variations of 
some importance. 

The first complete vernacular Book of Common Prayer was 
issued in 1549. It was carried through both houses of parliament 
by the 21st of January 1549, by on Act of Uniformity which 
made its use compulsory on and after the following WhitrSunday. 
The exact date of the giving of the royal assent, and the 
question whether this Book received the assent of Convocation, 
are historical points of difficulty and uncertainty tiffiich cannot 
be treated at lenj^ here. 

Some of the chief points of difference between this and subse¬ 
quent Prayer Books were the following: Matins and Evensong 
began with the Lord’s Prayer, and ended with the third collect; 
there were no alternative Psalm-canticles for Benedictus, 
Magnificat and Munc Dimittis; the Athanasian Creed was 
introduced after the Benedictus on six festivals only, and in 
addition to the Apostles’ Creed; the Litany was placed after 
the Conununion service, for which an alternative title was given, 
viz.: " commonly called the Mass." Introits were provided 
for use oc every Sunday and Holy-Day; after the offertory 
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intending communicants were directed to “ tarry still in the quire 
or in some convenient place nigh the quire in the prayer 
“for the whole state of Christ’s church/’ the blessed Virgin 
Mary was commemorated by name among departed saints; 
prayer for the departed was explicitly retained; also an invoca¬ 
tion of the Holy Spirit before the words of institution, the 
prayer of oblation immediately following them. The mixed 
chalice was ordered to be used, and the Agnus Dei to be sung 
during the Communion of the people. A large selection of short 
scriptural post-Communions was provided. Unleavened bread 
was to be u.sed and placed not in the hand but in the mouth of 
the communicant. The sign of the cross was to be made not 
only in the eucharistic consecration prayer, but also in Baptism, 
Confirmation, Holy Matrimony and the Visitation of the Sick. 
Reservation for the sick and unction of the sick were retained; 
and exorcism, unction, trine immersion and the chrisom were 
included in the bMtismal service. The prayer in the burial 
service, as in the Communion service, contained distinct inter¬ 
cessions fur the departed; and a form of Holy Communion was 
provided for use at funerals with proper introit, collect, epistle 
and gospel. 

As to vestments, in the choir offices, the surplice only was to 
be used; the hood being added in cathedrals and colleges; and 
by all graduates when preaching, everywhere. 

At Holy Communion the officiating priest was to wear “a 
white Albe plain with a vestment or Cope,” and the a.ssistant 
clergy were to wear “ Albes with tunicles.” Whenever a bishop 
was celebrant he was to wear, “ beside his rochette, a surplice 
or albe, and a cope or vestment,”, and also to carry “ his pastoral 
staff in his hand, or else borne or holden by his chaplain.” The 
mitre was not mentioned. 

The ordinal was not attached to this Prayer Book at its first 
appearance, but it was added under another act of parliament 
in the following year, 1550. It was veiy similar to tlie present 
ordinal except that the words “ for the office and work of a 
Priest in tlic Church of God, now committed unto thee by the 
Imposition of our hands ” were wanting, and the clialice or 
cup with the bread were delivered, as well as a Bible, to each 
newly-ordained priest. 

We pa.ss on to 1552 when a new and revised edition of the 
Prayer Book was introduced by an act of parliament which 
ordered that it should come into use on All Saints’ Day (Nov. 1). 
The alterations made in it were many and important, and as 
they represent the furthest point ever reached by the Prayer i 
Book in a Protestant direction, they deserve special mention ' 
and attention. 

1. The introductory sentences, exhortation, confession and 
absolution were prefixed to the Order for Morning ftayer daily 
throughout the year and ordered to be read before Kvening 
Prayer as well. Alternative Psalms were provided for Benedictus, 
Magnificat and Nunc Dimittis. 

2. Numerous and must important alterations were made in 
the Order for Holy Communion, in the title of which the words 
“ commonly called the Mass ” were left out. (a) The Introits 
were omitted, (b) Gloria in Excelsis was transferred from near 
the beginning to near the end of the service, (c) The ten com¬ 
mandments with an expanded tenfold Kyrie eleison were intro¬ 
duced. (d) The long new English canon of 1549 was split up 
into three parts: the first part booming the prayer for the church 
militant; the second part becoming the prayer of consecration; 
the third part, or prayer of oblation, becoming the first post- 
Communion collect; the epiklcsis or invocation of the Holy Ghost 
upon the elements was entirely omitted, (e) The mixed chalice, 
the use of the sign of the cross in the consecration prayer; the 
commemoration of the blessed Virgin Mary and of various 
classes of saints were omitted. (/) The Agnus Dei and the post- 
Communion anthems were omitted, (g) The words of adminis¬ 
tration in the 1549 book were abolish^, viz.: “ The body of 
our Lord Jesus CluTst which was given for thee, preserve thy 
body and soul unto everlasting life,” and “ The blood of our 
Lord Jesus Christ which was shed for thee preserve thy body 
and soul unto everlasting life,” and the following words were 


substituted: “ Take and eat this in remembrance that Christ died 
for thee, and feed on him in thy heart by faith, with thanks¬ 
giving,” and “ Drink this in remembrance that Christ’s blood 
was shed for thee, and be thankful.” (k) A long rubric was added 
at the end of the service explanatory of the attitude of kneeling 
at the reception of Holy Communion, in which it was stated 
that “ it is not meant hereby that any adoration is done, or 
ought to be done, either unto the sacramental bread and wine 
there bodily received, or to any real and essential presence there 
being of Christ’s natural flesh and blood,” &c. (i) Exorcism, 
unction, trine immersion and the chrisom were omitted from 
the baptismal service, (k) Unction and communion with the 
reserved sacrament were removed from the services for the 
visitation and the communion of the sick. ( 1 ) Prayers for the 
dead and provision fur a celebration of Holy Communion at a 
funeral were removed from the burial service, {m) The vest¬ 
ments retained and ordered under the Prayer Book of 1549 were 
abolished by a new rubric which directed that both at the time 
of Communion and at all other times of ministration a bishop 
should wear a rochet and that a priest or deacon should have 
and wear a surplice only; («) on the other hand, the directions 
as to daily service were extended to all clergy and made much 
stricter, (») and the number of days on which the Athaiiasian 
Creed was to be used was raised from sue to thirteen. 

The main objects of these drastic alterations have been thought 
to have been twofold. 

1. To abolish all ritual for which there was not scriptural 
warrant. If this was their object it was not consistently or 
completely carried out. No scriptural warrant can be found 
for Ae use of the surplice, or for the use. of the sign of the cross 
in baptism, both of which were retained. 

2. To make the services as unlike the pre-Reformation services 
as possible. I'his object too was not fufly attained; no liturgical 
precedent can be found for the violent dislocation of certain 
parts of the Order for Holy Communion, especially in the case 

I of the prayer of oblation and of the Gloria in Excelsis; but the 
orders for Morning and Kvening Prayer and the Holy Communion 
retained features of the Breviary and Missal services, the hulk 
of their component material being still drawn from them. While 
the alterations, therefore, were violent enough to alarm and 
offend the Catholic party, they were not violent enough to satisfy 
the extreme Puritan party, who would no doubt have agitated 
for and would probably have obtained still further reformation 
I and revision. But this Prayer Book only lived for eight months. 
It came into use on All .Saints’ Day (Nov. i) 1552, and on the 6th 
of July 1553 Edward VI. died and was .succeeded by his sister 
Mary, under whom the Prayer Book was abolished and the old 
Latin services and service books resumed their place. 

On the death of Queen Mary and the accession of her sister 
Elizabeth (Nov. 17, 1558) all was reversed, and the Book of 
Common I^ayer was restored into use again. 

The Act of Uniformity, which obtained final parliamentary 
authority on the 28th of April 1559, ordered that the Prayer 
Book should come again into use on St John the Baptist’s Day 
(June 24,1539). This was the second Prayer Book of King 
Edward VI., with the following few but important alterations, 
which, like all the alterations introduced at subsequent dates 
into the Prayer Book, were in a Catholic rather than in a 
Protestant direction. 

1. Morning and Evening Prayer were directed to be “ used 
in the accustomed place of the church, chapel or chancel, instead 
of “ in such place as the people may best hear.” 

2. The rubric ordering the use of the rochet only by the 
bishop and of surplice only by a priest or deacon was abolished. 
The eucharistic vestments ordered in the first Prayer Book of 
Edward VI. were brought back by a new rubric which directiid 
that “ the minister at the time of the communion and at all 
other times in his ministration, shall use such vestments in the 
church as were in use by authority of parliament in the second 
year of the reign of King Edward the VI. according to the act 
of parliament set in the beginnmg of this book. 

3. In the Litany the following petition found in both the 
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Edwardian Prayer Books was omitted “ from the tyranny of 
the bishop of Rome and all his detestable enormities, good 
Lord deliver us.” 

4. In the Communion service the two clauses of administration 
found in the first and second Prayer Books of King Edward’s 
reign were combined. 

5. The rubric explanatory of kneeling for reception,” com¬ 
monly known as “ the Black Rubric ” was omitted. 

6. In the Ordinal in the rubric before the oath of the queen’s 
sovereignty the words “ against the power and authority of all 
foreign potentates ” were substituted for “ against the usurped 
power and authority of the Bishop of Rome,” and in the oatli 
itself four references to the bishop of Rome, by name, were 
omitted. 

There were a few more minor alterations, without doctrinal or 
political significance which need not be described in detail here. 

The only further addition or alteration made in Queen 
Elizabeth’s reign was in 1561, when all the present black letter 
Holy Days were added to the Kalendar except St George 
(April 33) Lammas (Aug, i), St Laurence (Aug. 10) and St 
Clement (Nov. 33), which already existed, and except St 
Enurchus (Sept. 7), added in 1604, and the Venerable Bede 
(May 27) and St Alban (June 17) added in i66z. 

A smouldering and growing Puritan discontent with the Prayer 
Book, suppressed with a firm hand under Queen Elizabeth, burst 
out into a flame on the accession of King James I. in 1603. 
A petition called the millcnaiy petition, because signed by no 
less than one thousand ministers, was soon presented to him, 
asking, among other things, for various alterations in the Prayer 
Book and specifying tlie alterations desired. As a result the 
king summoned a conference of leading Puritan divines, 
and of bishops and other leading Anglican divines, which 
met under his presidency at Hampton Court in January 1604. 
After both sides had been heard, certain alterations were 
determined upon and were ordered by royal authority, with the 
general assent of Convocation. These alterations were not very 
numerous nor of great importance, but such ns they were they all 
went in the direction of catholicizing rather than of puritanizing 
the Prayer Book; the one exception being the substitution of 
some chapters of the canonical scriptures for some chapters 
of the Apocrypha, especially of the book of Tobit. Other 
changes were :— 

1. The addition of one more black letter Saint’s Day, viz.; 
Enurchus (by error for Evurtius) on the 7th of September. This 
was a small but a very extraordinary and an inexplicable change 
to make. The only explanation offered, which is a pure guess 
and seems barely po.ssible, Is that it was desired to place some 
mark of dignity upon a day which during the late reign had 
been kept with great festivity as the birthday of Queen Elizabetli. 

2. The words, “ The absolution to be pronounced by the 
minister alone ” at Morning and Evening Prayer, were altered 
to “ The Absolution, or Remission of Sins, to be pronounced 
by the priest alone, standing; the people still kneeling.” 

3. A prayer for the royal family was added after the prayer 
for the king, and a petition was added in the Litany to the same 
effect, both exhibiting slight verbal differences from the prayer 
and petition as used to-day. 

4. Thanksgiving prayers were added for rain, for fair weather, 
for plenty, for peace and victory. 

5. Important alterations were introduced into the service 
for the private baptism of children in houses, with the object 
of doing away with lay baptism and securing the administration 
by the minister of the parish, or some other lawful minister. 

6. The confirmation service was entitled and explained thus: 
“ The Order of Confirmation, or Laying on of Hands upon 
Children Baptized, and able to render an account of their faith 
according to the Catechism following.” 

7. The concluding portion of the Catechism, consisting of 
eleven questions on the sacraments, was now added. 

There were other slight changes of a verbal kind, involving 
no doctrinal or politick significance and which therefore need 
not be described here* 


The next important stage in the history of the Prayer Book 
was its total suppression in 1645 for a period of fifteen years, 
“the Directory for the Public Worship of God in the Three 
Kingdoms ” being established in its place. The restoration 
of King Charles 11 . in 1660 brought with it toleration at once, 
and soon afterwards complete restoration of the Prayer Book, 
but not exactly in the same form which it had before. Non¬ 
conformists pressed upon the king, either that the Prayer Book 
should not be re-introduced, or that if it were re-introduced, 
features which they objected to might be removed. The result 
was that a conference was held in 1661, known from its place 
of meeting as the Savoy Conference, the church being represented 
by twelve bishops and the Nonconformists by twelve eminent 
I^esbyterian divines, each side accompanied by nine coadjutors. 

The objections raised from the Nonconformist point of view 
were numerous and varied, but they were thoroughly discussed 
between the first meeting on the 15th of April and the last on 
the 34th of July 1661; the bishops agreeing to meet the Puritan 
wishes on a few minor points but on none of fundamental 
importance. Later in the year, between the soth of November 
and the 20th of December, Convocation assembled and under¬ 
took the revision of the Prayer Book. In the earlier part of 
the following year the book so revised came before parliament. 
No amendment was made in it in either house and it finally 
received the royal assent on the 19th of May 1662, being annexed 
to an Act of Uniformity which provided for its coming into 
general and compulsory use on St Bartholomew’s Day (Aug. 34). 

The alterations thus introduced were very numerous, amount¬ 
ing to many hundreds, and many of them were more important 
than any which had been introduced into the Prayer Book since 
1553, 'llicir general tendency was distinctly in a Catholic as 
opposed to a Puritan direction, and the two thousand Puritan 
incumbents who vacated their benefices on St Bartholomew’s 
Day rather than accept the altered Prayer Book bear ebquent 
testimony to that fact. 

It is impo.ssible to give hero an exhaustive list of the alterations: 
but the following were some of the principal changes, made in 1662. 
(a) Thcproface ‘^It hath been the wisdom of the Church of England," 
&c., composed by Sanderson, bishop of Lincoln, was prefixed to 
the I^ycr Book, (h) The authorize*! version of the Bible of 1611 
was taken into use, except in the case of the Psalms, where the 
great Bible of 1339-1540 was retained as much smoother for singing, 
and in parts of the Communion service, (c) The rubric preening 
the absolution in Morning and Evening Prayer, viz. : " The absolu¬ 
tion to be pronounced by the minister alone,” was altered into " The 
Absolution, or Remission of Sins, to be pronounced by the priest 
alone, standing; the people still kneeling." (d) In the Litany the 
phrase “ Bishops, Pastors and Ministers of the Church," was altered 
into '■ Bishops, Priests and Beacons," and in the clause commencing 
" From all setlition and privy conspiracy ,"&c., the words " rebellion " 
and " schism " were added, (r) Among the " Prayers and Thanks¬ 
givings upon several occasions," were added the two Ember week 
jirayers, the prayer for the high court of parliament, the collect or 
prayer for all conditions of men, the general thank.sgiving, and that 
■' For restoring Public Peace at Home." (/) In the Communion 
service two rubrics were prefixed to the prayer " for the whole state 
of Christ’s Church militant here in earth " ordering the humble 
presentation and placing of the alms upon the Holy Table, and the 
placing thereon then of so much Bread and Wine as tlie priest sliall 
tliink sufficient: and (g) the commemoration of the departed was 
added to the prayer itself. (A) The nibric explanatory of the posture 
of kneeling for receiition, known as tlic Black Rubric, which had 
been added in 15fi2, but omitted in 1559 and 1604, wa.s rc-introdneed; 
but the words " to any real and essential presence there being of 
Christ’s natural flesh and blood ’’ were altered to " unto any Corporal 
Presence of Christ's natural Flesh and Blood "—a very unportant 
and significant alteration which affected the meaning of the whole 
rubric, (f) Rubrics were also added ordering the manual acts by 
the priest in the prayer of consecration, and the covering of the 
remainder of the con^crated elements after Communion with a fair 
linen doth. (A) A new office was added for the Ministration of 
Baptism to such as are of riper years. (Q A rubric was prefixed 
to the Order for the Burial of the Dead, forbidding that order to 
be used “ for any that die unbaptized, or excommunicate, or have 
laid violent hands imon themselves." («) In the " Ordering of 
Priests," and ’’ the Consecration of Bishops," in the formula for 
ordination, after the words,'' Receive the Holy Ghost/’ these words 
were added “ for the Office and Work of a Priest (or Bishop) in the 
Church of God, now committed unto thee by the Imposition of our 
handa” (n) The ornaments rubric, regulating the vesture of the 
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dksisr'WU tiiromi into Its prasenl sfanpe, Tcferriny^ back not to 1604 
or 1559 or 155a, bat to the first Prayer Book of inward VI. in 1349 
ior the rule to be followed. 

The above are the important aiterations, among nuaterous 
others of minor significance, introduced into the ITayer Book 
in 1662. Their genera! trend is obvious. It is not in the Puritan 
direction, but intended to emphasize and to make more clear 
church doctrine and discipline, which in recent years had become 
obscured or decayed. No substantial alteration has been made 
in the Prayer Book since 1662, but two alterations must be 
chronicled as having obtained the sanction of the Convocations 
of Canterbury and York, and also legal force by act of parliament. 
In 1871 a new Lectionary was sulistituted for the previously 
existing one, into the merits and demerits of which it is not 
possible to enter here; and in 1872, by the Act of Uniformity 
Amendment Act, a shortened form of service was provided 
instead of the present form of Morning and Evening Prayer for 
optional use in other than cathedral churches on all days except 
Sunday, Christmas Hay, Ash Wedne.sday, Good Friday and 
Ascension Day; provision was also statutably made for the 
separation of services, and for additional services, to be taken, 
however, except so far os anthems and hymns are concerned, 
entirely out of the Bible and llte Book of Common Prayer. 

In the year 1907 letters of business were is.sued by the Crown 
to the Convocations inviting and enabling them to make altera¬ 
tions in the lYayer Book (afterwards to be embodied in an act : 
of parliament). These letters were issued in compliance with I 
the second recommendation (1906) of the Royal Commission ! 
on Ecclesiastical Discipline, viz.: that “ Letters of business : 
should be issued to the Convocations with instrurtions: (a) to 
consider the preparation of a new rubric regulating the orna¬ 
ments (that is to say, the vesture) of the ministers of the church, 
at the times of tlieir ministrations, with a view to hs enact¬ 
ment by parliament; and (i) to frame, with a view to their 
enactment of parliament, such nrodifications in the existing law ■ 
relating I0 the conduct of Divine .Sertdee, and to the orna¬ 
ments and fittings of churches ns may tend to .secure the greater ’ 
elasticity which a reasonable recognition of the comprehensive- , 
ness of the Church of England and of it.s present needs seems to 
demand.’ 

A few words arc added in conclusion about tiic .state serviuixs. 
Until the year 1859 they wore four in number. 

t. A Form of Prayer with Thanlcsgiving to be" used ye,arly upon 
the Fifth Day of November to commemorate tlie happy deJivorance 
of King James I. and the Three Estates of England from the Gun¬ 
powder Plot in 1G04. 

z. A Form of Prayer with Fasting to be used yearly on the 
Thirtieth Day ol January, to commemorate the Martyrdom of Uie 
Blessed King Charles the First in 1040. 

3. A I'onn of Prayer with Tliaak.sgiving <0 be used yearly on tlic 

Twenty-ninth Day of May, to commemorate the Itcsturation to tliv | 
throne of King Cliarlcs the Second in 1660. I 

4. A Form of Prayer with Tlianksgiving to be u.sed yearly on the | 

D^ of the Accession of the reigning Monarch. ! 

The first three of tlie.so services were abolished in 1839 by royal | 
warrant—that is to .s,ay by tiie exercise of the same authority which , 
hud instituted them. The fourth form of service was retained in : 
its old shape till iQoi, when a new form, or rather new lorins of 
.sei vice, having been prepared by Convocation, were authorized by 
royal warrant on tha 9th of November. (F. K. W.) 

PRAYERS FOR THE DEAD. Wierevcr there is a belief in 
tlie continued existence of man’s personality through and after 
death, religion naturally concerns itself with the relations between 
the living and the dead. And where the klca of a future judg¬ 
ment obtains, prayers are often offered on their behalf to the 
Higher Powers. Prayers for tlie dead are mentioned in 2 Mac- 
catees xii. 4 J- 4 S, where the writer is uncertain whether to 
regard the sacrifice offered by Judas as a propitiatory sin-offering 
or as a memorial thank-offenng, a distinction of great importance 
in the later history of the practice. Prayers for the dead form 
part of the authorized Jewish service.s. The form in use in 
England contains the following passage: ” Have mercy upon 
him; pardon all his transgressions. , . . Shelter his soul in the 
shadow of Thy wings. Make known to him the path of life.” 
The only passage in the New Testament which is held to bear 


directly on the subject is a Tim. i. 18, where, however, it is not 
certain that Onesiphorus, for whom St Paul prayed, was dead. 
Outside the Bible the proof of the early use of prayers for the 
dead has been carried a step farther by Prrifessor Ramsay’s 
discoveries, for it is now impossible to doubt the gemiineness 
of the copy (contained in the spurious acts of the saint) of the 
inscription on the tomb of Abercius of Hieropolis in Phrygia 
(.see Lightfoot, Apostolic Patken, pt. ii, vol. i. p. 492 sqg.). ’Hie 
rgth line of the inscription runs thus: ” Let every friend Who 
observeth this pray for me,” t.e. Abercius, who throughout 
speaks in the first person ; he died in the latter part of the 2nd 
cemtury. The in.scriptions in the Roman catacombs bear similar 
witness to the practice, by the occurrence of such phrases as 
“ Mayst thou live among the saints ” (3rd century); “ May God 
refresh the soul of . . “Peace be with them.” Among 
Church writers Tertullian is the first to mention prayers for 
the dead, and that not as a concession lo natural sentiment, 
but as a duty : “ The widow who does not pray for her dead 
husband has as good as divorced him.” This passage occurs 
in one of his later Montanistic wri tings, dating from the beginning 
of the 3rd century. Subsequent writers similarly make incidental 
mention of the practice as prevalent, but not as unlawful or even 
disputed (until Aerius challenged it towards the end of the 
4th centuiy'). The most famous instance is St Augustine's 
prayer for his mother, Monica, at the end of the gth book of 
his Confessions. 

An important element in the liturgies of the various Churches 
consisted of the diptychs or lists of names of living and dead 
who were to be commemorated at the Eucharist. To be inserted 
in these lists was an honour, and out of the praetiee grew the 
canonization of saints; on the other hand, to be exeludrf was a 
condemnation. In the middle of the 3rd centmy we find Cyprian 
enjoining that there should be no oblation or public prayer made 
for a deceased layman who had broken a Church rule by appoint¬ 
ing a cleric trustee under his will; “ He ought not to be named 
in the priests’ prayer who has done his best to detain the dergv'' 
from the altar.” Although it is not possible, ns a rule, to name 
dates for the ex.srt words used in the ancient liturgies, yet the 
universal occuirence of these diptychs and of definite prayers 
for the dead in all parts of the Chur^ in the 4th and ,sth centuries 
I tend.s to show how' primitive such prayers were. The language 
I used in the prayers for the departed is very reserved, and contains 
no suggestion of a place or state of pain. We may cite the 
following from the so-called liturgy of St James ;— 

" Remember, O Lonl, the God of Spirits and of all Flesh, those 
whom we have remembered and those whom we have not remem- 
beretl, men of the true, faith, from riphteons Abel unto to-day ; do 
thou tliysclf give them re.st there in the land of the living, in thy 
kingdom, in the delight of Paradise, in the bosom of Abraham, Isaac 
ana Jacob, onr holy ialhers, from whence pain and sorrow and 
sighing have fil'd away, wliere tile light of thy countenance visitetii 
them and .always shmeth upon them.'’ 

PuWic prayers were only offered for those who were believed 
to have died as faitlrful members of Christ, But Perpetua, who 
was martyred iit 202, believed her.self to have been encouraged 
by a vision to pray for her brotlier, wlio had died in his eigfith 
year, almost certainly unbaptized; and a later vision assured 
her that her prayer Itad been answered and he translated from 
punishment. St Augustine thought it needful to point out that 
the narrative was not canonical Scripture, and contended that 
the child had perhaps been baptiz^. Similarly, a medieval 
legend relates that Gregory the Great was so struck with the 
justice trf the emperor Trajan, that he prayed for him, and in 
consequence he was admitted to Paradise (cf. Dante, Ptirg. x., 
Parad. xx.). 

As time went on, further developments took place. Petitions 
to God that he W'Ouid hear the intercessions of the departjd 
became direct requests to them to pray (Gru pro nobis); and, 
finally, the .saints were asked themselves to grant grace and help. 
Again, men felt difficulty in supposing that one who repent^ 
at the close of a wicked life could at once enjoy the fellowship 
of the saints in Paradi.se (St Lukexxiii. 43), and it seemed unfair 
tlmt they should be made equal with those who had borne tha 




PRAYING WHEElr-PREACHING 


2^3 


-burden and heat of the day (St Matt. xx. la). And ao the-aimple 
wverance between good and bad indicated in St :Luke vi. a6, 
became the threefold division xiuuie familiar by -Dante. These 
speculations were further fixed by the -growib of the theory 
of satisfaction and of Indulgences-: each forgiven soul was 
supposed to ha-ve to endure an amount of suffering improportion 
to the guilt of its sins, and the pra)vs andpiouB acts of the living 
availed to shorten this penance time in Atgatory (see Indul- 
OENCEs). It thus came about that prayers for the dead -were 
regarded only os aiming at the deliverance of souls from , pur¬ 
gatorial fires; and that application of the Eucharist seems to 
have overshadowed all others. The Council of Trent attempted 
certain reforms in the matter, with more or less success; but, 
broadly speaking, the system still remains in the.Roman Catholic 
Church, and masses for the dead are a very important part of 
its acts of worship. 

The Reformation took its rise in a righteous protest against 
the sale of Indulgences; and bjra natural reactioatheProtestants, 
in rejecting the Roman doctrine of Purgatory, were inclined to 
disuse all prayers for the dead. Important changes have been 
made, in the successive revisions of the Prayer Rook, in the 
commemorations of tlie dead at the Eucharist and in the Burial 
Service. 

In the Conimunion Service of 1549, after praise and thanks 
were offered for all the saints, chirfy the Blessed Virgin, atme 
the following: " We commend into thy mercy all other thy 
servants, which are departed hence from us with the sign of 
faith and now do rest in the sleep of peace : grant unto them, 
we beseech thee, thy mercy and everlasting peace.” The 
Burial Service of the same date contained explicit prayers for 
the deceased, and introit, collect, epistle and gospel were 
provided for “ the Celebration of the Holy Communion when 
there is a Burial of the Dead.” In 1552, under the influence 
of Burer, all mention of the dead, whether commemorative or 
inleicessury, was cut out of the Eucharist; the prayers in the 
Diirial Service were brought into their present form; and the 
prn^'ision for Holy Communion at a Burial was omitted. The 
thankful commemoration of the dead in the Euchari.st was 
restored in 1661, but prayers for them remained, if they remained 
at all, veiled in ambiguous phr.a.ses. 

The Church of England hits never forbidden prayers for the 
dead, however little she ha,s used them in her public services. 
It was proposed in 1552 to condemn the scholastic doctrine Dc 
precatione pro Jefunciis in what is now the 22nd of the Thirty- 
Nine Articles, but the proposal was rejected. And tliese inter¬ 
cessions have been used in private by a long ILst of English 
dirines, among whom Andrewes, Cosin, Ken, Wesley and Keble 
form an almost coniplete chain down to the present day. On 
die tomb of Bishop Barrow (1680) stands a request to pa.ssers-by 
to pray for their fellow-servant. And in a suit (1838) as to tlie 
lawfulness of an inscription, “ Pray for tlie soul of . . the 
Court- decided that “ no authority or canon has been pointed 
3ut by which the practice of praying for the dead has been 
jxpressly prohibited.” As Jeremy Taylor put it {Dissuasive 
from Popery, 1 .1. iv.), “ General prayers for the dead the Church 
of England never did condemn by any express articles, but left 
it in the middle.” 

H. M.Luckock,A/fe('Dwt*(istei1.,London,i879); E.H.Plumnb-e, 
The spirits in Prison (London, 1884). (W. O. B.) 

FBAYINQ WHEEli, a mechanical apparatus used by Uie 
Lamaist Buddhists in Tibet and elsewhere for offering prayers. 
Strips of paper- bearing a manifold repetition of the words 

The Jewel m the Lotus, Amen,” are wrapped round cylinders 
if all sizes—from hand-tnills to wind- or water-mills. As the 
wheel revolves these uncoil and the prayer is considered to be 
iffered. 

Preaching (Fr. prieher, fmm Lat. prandieore, to proclaim), 
the proclamation of a Divine message both to those who-have 
itotheard it, and-to'those who, having heard it,-have not accepted 
t, and the regular instruction of the converted in the doctrines 
md duties of thedaith, is a distinctive though not a peculiar 
ieature of-the Christian religion. The Mahommedans exercise 


it freely, and It is -not -unknown among the ‘Buddhists. The 
history of (Christian preaching with -which alone this article is 
eoncernrf has its roots (i) in the activity of the Hebrew prophets 
and scribes, the former lepresenting the broader appeal, the 
latter the edification of the faithful, (a) in the ministry of Jesus 
Ch^ uid His apostles, where again we ha-ve both the evan¬ 
gelical invitation and the teaching of truth and duty. WUoh- 
ever element is emphasized in preaching, the preacher is one Who 
believes himself to be the ambassador of God, charged with a 
message which it is his duty to deliver. 

1. The Patristic Age, to the Death of St AugtaHne, a.d. 430.— 
Of the first two centuries we have very little hiformation. 
From the Acts of the Apostles we gather something as to the 
raettods adopted by St Peter and St Paul, and these 'we may 
believe were more or less general. The Apostles Who had known 
the Lord would naturally recall the facts of His life, and the 
story of His words and works would form a great deal of their 
preaching. After they had-passed away and before the Christian 
.Scriptures were canonically sifted and collected there was a gap 
which for us is only slenderly filled Ity such productions as the 
so-called 2 nd Epistle of Clement, really a rambling homily on 
repentance and confession (see Clementine Literature), and 
by what we can imagine was the practice of men like Ignatius 
and, on the other hand, the Apologists. Most of these were 
primarily writers, but Justin Martyr has left a reputation for 
speaking, e.>ipecially in debate, as well. Some of the writing.s 
of Tertullian (c. 200), e.g. those on Patience and Penitence, rend 
as tiiough they had been spoken, and it is hard to believe that 
this brilliant rhetorician did not consecrate his powers of address 
to his new faith. Cyprian (d. 258), too, was a finished speaker; 
his Epistle to Donatus emphasize.? the need of a simple and un¬ 
decorated style in the proclamation of the gospel. None of his 
sermons, however, unless we regard his book on the Lord’s Prayer 
M a homily, has come down to us. 

By tills time the canon of New Testament Scripture -was fairly 
settled, and with Grigen (d. 254) we find tlie beginning of preach¬ 
ing as an explanation and'application of definite texts. Origen 
was pre-eminently a teacher, and the didactic side of preaching 
is thus more conspicuous in his work. When we allow for his 
excessive use of the .allegorical method, there is still left a great 
deal of power and suggestiveness. In his hands, as may be 
.seen from the 19 homilies on Jeremitdi that have been preserved 
in the Greek (and others in' the Latin of Rufinus), the crude 
homily of his predecessors began to take a more dignified, 
orderly and impressive form. Alongside Origen we may rank 
Hippofytus of Rome on the strength of the one sermon of his 
which is extant, a panegs-ric on baptism based on the theophany 
which marked the baptism of Jesus. 

The 4th centuty marks the culmination of early Christian 
preaching. The imperial patronage had made education and 
social distinctions a greater possibility for the preacher, and the 
decline of iiolitical eloquence furnished an opening for pulpit 
oratory. 'The didactic element was no longer in sole possession 
of the field, for the inrush of multitudes to the Christian faith 
and the building of large churches necessitated a return to the 
evangelical or proclaniatory type of sermon. It was the age 
of doctrinal controvers)', and the intellectual presentation of 
the Christian position was thus sharpened and developed. The 
Antiochene school had set a worthy example of careful exegesis 
of scripture. It was in the East especially that preaching 
flourished; Eusebius of Caesarea, Eusebius of Emesa,Athanasius, 
Macarius, Cyril of Jerusalem, Ephraem Syrus among the-ortho 
dox; and of tlie Arians, Arius himself and Ulfllas the great 
Gothic missionary, are all of high quality; but above even these 
standoutthe three Cappadocians, Basil(g.t>.)of Caesarea, cultured, 
de\'eut and practical; his brother Gregory {q.v.) of Nyssa, more 
inclined to the epecuhitive and metaphysical, and Gregory {q.v.) 
of Naz.iaazus, richly endowed with poetic and oratoriol gifts, 
the finest preacher of the three. At the apex of the pyramid 
sthnds John of Antiocli, Chrysostom (q.v.), who in 387, at the 
age of 40, began.his ra years’ ministry in his native city and in 
399, the six memorable years in Constantinople', where'he loved 
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tbe poor, withstood tyranny and preached with amazing power. 
His sermons, says Dr E. C, Dargan, " show the native oratorical 
instinct highly trained by study and practice, a careful and 
sensible (not greatly allegorical) interpretation of Scripture, a 
deep concern for 4 he spiritual welfare of his charge, and a 
thorough consecration to his work. His style is impetuous, 
rich, torrential at times; his thought is practical and imaginative 
rather ^an deeply philosophical. His knowledge of human 
nature is keen and ample, and his sermons are a remarkable 
reflection of the manners and customs of his ag^ His ethical 
appeal is constant and stimulating.” 

In the West the allegorical method of Alexander had more 
influence than the historical exegesis of Antioch. This is seen 
in Ambrose of Milan, with whom may be named Hilary of 
I’oitiers and Gaudentius of Brescia, the friend of Chrysostom, 
and a link between him and Ambrose. But the only name of 
first rank in preaching is that of Augustine, and even he is 
curiously unequal. His fondness fur the allegorical and his 
manifest carelessness of preparation disappoint as often as his 
profundity, his devout mysticisms, his practical application 
attract and satisfy. Augustine’s De doctritia Christiana, bk. iv., 
is the first attempt to formulate the principles of homiletics. 

2. The Early Middle Ages, 4J0-J lOO.— Alter the days of 
Chrysostom and Augustine there was a great decline of preaching. 
With the poor exceptions of one or two names like those of 
Theodore of Mopsuestia and John of Damascus, the Eastern 
Church produced no preachers of distinction. The causes of 
the ebb were both internal and external. Within the Church 
there was a departure from the great experimental truths of 
the Gospel, their place being taken by the preaching of nature 
and morality on a theistic basis. To this we may add a fantastic 
and absurd allegorization, the indiscriminate laudation of saints 
and martyrs, polemical strife, the hardening of the doctrine into 
dogma, the development of a narrow ecclcsiasticism, and the 
failure of the missionary spirit in the orthodox section of the 
Eastern Church (as contrasted with the marvellous evangelistic 
activity of the Nestorians (j.v-)- Outside the Church the break¬ 
up of old civilizations, the confused beginnings of medieval 
kingdoms, with the attendant war and rapine, the inroads of 
the Saracens and the rise of Islam, were il effective silencers 
of the pulpit. Yet the night was not without its stars; at Rome 
Leo the Great and Gregory the Great could, preach, and the 
missionaries Patrick, Columba, Columbanus, Augustine, Wilfrid, 
Willibrord, Gall and Boniface are known by their fruits. The 
homilies of Beda are marked by a tender devoutness, and here 
and there rise to glowing eloquence. In the 8th century 
Charlemagne, through the Capitularies, tried in vain to galvanize 
preaching; such specimens as we have show the sermons of the 
times to be marked by superstition, ignorance, formality and 
plagiarism. It was the age when the papacy was growing out 
of the ruins of the old Roman Empire, and the best talents were 
devoted to the organization of ecclesiasticism rather than to the 
preaching of the Word. Liturgies were taking shape, penance 
was deemed of more importance than repentance, and there 
was more insistence on discipline than on Christian morality. 
Towards the end of the period we note the beginnings of the triple 
division of medieval preaching into cloistral, parochial and 
missionary or popular preaching, a division based at first on 
audiences rather than on subject-matter, the general character 
of which—legends and popular stories rather than exposition 
of Scripture—was much the same everywhere. About this 
time, no doubt, some preachers began to use the vernacular, 
though no examples of such a practice Itave been preserved. 
There are few great names in the 9th, loth and nth centuries : 
Anselm was a great Churchman, but no great preacher; perhaps 
the most worthy of mention is Anskar, the missionary to the 
Scandinavians. Rabanus Maurus published an adaptation of 
Augustine’s De doctrina Christiana, bk. iv. But certain forces were 
at work which were destined to bring about a great revival, viz. 
the rise of the scholastic theology, the reforms of Pope Hilde¬ 
brand, and the preaching of the First Crusade by Pope Urban II. 
(d. 1099) and Peter the Hermit. 


3. The Later Medimal Age, 1100-1500 .—In the rath century 
the significant feature is the growing use of the various national 
languages in competition with the hitherto universal Latin. 
The most eminent preacher of the century was Bernard of 
Clairvaux (1091-1153), esteemed alike by gentle and simple, 
and summing up the popular scholastic and mystical types of 
preaching. His homilies, though tediously minute, still breathe 
a charm and power (see Bkknart), St). 

Alongside Bernard may be placed the two mystics of St Victor, 
Hugo and Richard, and a little later Peter Waldo of Lyons, who, 
like Henry of Lausanne, preached a plain message to the poor 
and lowly. The 13th centuiy saw the culmination of medieval 
preaching, especially in the rise of the two great mendicant 
orders of Francis and Dominic. Representative Franciscan 
names are Antony of Padua (d. 1231), who travelled and preached 
through southern Europe; Berthold of Regensburg (d. 1272), 
who, with his wit and pathos, imagination and insight, drew 
huge crowds all over Germany, as in homeliest vernacular he 
denounced sin with all the severity of a John the Baptist; and 
Francis Bonaven^ra, the schoolman and mystic, who wrote a 
little book on The Art of Preaching. Of the Dominicans Thomas 
Aquinas (d. 1274), the theologian, was perhaps also the greatest 
preacher. With the 14th century a new note, that of reformation, 
is struck; but on the whole there was a drop from the high level 
of the 13th. In Italy Bernardino of .Siena on the scholastic 
side, Robert of Lecce and Gabriel Barlctta on the popular, are 
the chief names; in Germany these phases are represented by 
John Gritsch and John Geiler of Kaiserburg respectively. 
Among the popular preachers vigour was often blended with 
coarseness and vulgarity. Mysticism is represented by Suso, 
Meister Eckhart, above all Johann Taulcr {q.v.) of Strassburg 
(d. 1461), a true prophet in an age of degeneration. Towards 
the close of the century comes John Wycliffe {q.v.) and his 
English travelling preachers, who passed the torch to Hus 
and the Bohemians, and in the next age Savonarola, who was 
to Florence what Jeremiah had been to Jerusalem. 

4. The Rejortnalion Period, 1500-ryoo .—It is here that the 
story of modern preaching may be said to begin. The Reformers 
gave the sermon a higher place in the ordinary service than it 
had previously held, and they laid special stress upon the 
interpretation and application of Scripture. The controversy 
with Rome, and the appeal to the reason and conscience of the 
individual, together with the spread of the New Learning, gave 
preaching a new force and influence which reacted upon the old 
faith, as John Wild (d. 1554), one of the best Roman Catholic 
preachers of the day, a man noted for his “ emphasis on Scripture, 
his grasp of evangelical truth, his earnest piety, amiable character 
and sustained power in the pulpit,” fully admitted. Other 
famous preachers on the same side were the Spaniards Luiz of 
Granada and Thomas of Villanova, the Italians Cornelio Musso, 
Egidio of Viterbo and Carlo Borromco, and the German Peter 
Ciuiisius. Among the Reformers were, of course, Martin Luther 
and most of his German collaborators; the Swis.s Zwingli, Bul- 
linger, Farel and Calvin; the English Latimer, John Bradford, 
John Jewel; the Scot John Knox. Nor can even so cursory 
a sketch omit to mention Bernardino Ochino and the Anabaptist 
Hubmaier. In all these cases fuller details will be found in the 
articles bearing their names. Most of the Reformation preachers 
read their sermons, in contrast to the practice of earlier ages. 
The English Book of Homilies was compDed because competent 
preachers were comparatively rare. 

The 17th-century preaching was, generally speaking, a continu¬ 
ation of that of the i6th century, the pattern having been set 
by the Council of Trent and by the principles and practice of 
the Reformers. In Spain and Germany, however, there was 
a decline of power, in marked contrast to the vigour manifes(pd 
in France and England. In France, indeed, the Catholic pulpit 
now came to its perfection, stimulated, no doubt, by the toleration 
accorded to the Huguenots up to 1685 and by the patronage 
of Louis XIV. The names of Bossuet, Fl^chier, Bourdaloiie, 
F 4 n*lon and Massillon, all supreme preachers, despite a certain 
artificial porapousness, belong here, and on the reformed side 
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are Jean Claude (d. 1687), author of the Essay on the Sermon, 
and Jacques Sa^mn (d. 1730). In England the rivalry was not 
between Catholic and Reformer, but between Anglican and 
Nonconformist, or, if we may use the wide but less correct term, 
Puritan. On the one hand are Andrewes, Hall, Chillingworth, 
Jeremy Taybr, Barrow and South; on the other Baxter, Calamy, 
tlie G^wins, Howe, Owen, Bunyan, in each case but a few 
names out of many. The sermons of these men were largely 
scriptural, the cardinal evangelical truths being emphasized with 
reanty and vigour, but with a tendency to abstract theology 
rather than concrete religion. The danger was felt by the 
university of Cambridge, which in 1674 passed a statute for¬ 
bidding its preachers to read their sermons. 

Germany, harassed by the Thirty Years’ War and deadened 
by a rigid Lutheranism, can show little besides Andrea and 
Johann Arndt until the coming of the Pietists (.see Pietism), 
A. H. Francke and Philipp Spencer, with Paul Gerhardt and 
his cousin Johann. The early years of the i8th century were a 
time of deadness as regards preaching. The Illumination in 
Germany and Deism in England were largely responsible for 
this, though the names of J. A. Bengel (better known as a 
commentator), Zinzendorf, Butler and the Erskines helped to 
redeem the time from the reproach of being the dark age of 
lYotcstantism. In the Roman Catholic Church the greatest 
force was Bridainc in France, a popular preacher of high worth. 
But, generally speaking, tliere was no heart in preaching, sermons 
were unimpassioned, stilted and formal presentations of ethics 
and apologetics, seldom delivered extempore. 

5. The Modern Period may be said to begin in 1738, the year 
in which John Wesley began his memorable work. Preaching 
once more was ba.sed on the Bible, which wVs expounded with 
force and earnestness, and though throughout the century there 
remained a good many pulpiteers who produced nothing but 
solemn fudge, tlie example and stimulus given by Wesley and 
Whitefield were almost immeasurably productive. Whitefield 
was the greater orator, Wesley the better thinker; but, diverse 
in temperament as they were, they alike laid emphasis on open- 
air preaching. In their train came the great field preadiers 
of Wales, like John Elias and Christmas Evans, and later the 
Primitive Methodists, who by their camp meetings and itiner¬ 
ancies kept religious enthusiasm alive when Wesleyan Methodism 
was in peril of hardening. Meanwhile, in America the Puritan 
tradition, adapted to the new conditions, is represented by Cotton 
Mather, and later by Jonathan Edwards, the greatest preacher 
of his time and countrt'. Whitefield’s visits raised a band 
of pioneer preachers, cultured and uncultured, men who knew 
their Bibles but often interpreted them awry. 

In the early 19th centurj' the pulpit had a great power, 
especially in Wales, where it was the vehicle of almost every 
kind of knowledge. And it may be doubted whether, all in all, 
preaching lias ever reached so uniformly high a level or been so 
powerful a force as during the 19th century, and this in spite 
of other forces similarly making for enlightenment and morality. 
It shared to the full in all the quickening that transformed .so 
many departments of civilization during that epoch, and has 
been specially influenced by the missionary enterprise, the 
discoveries of science, the fuller knowledge of the Bible, the 
awakened zeal for social service. Modem preaching, like ancient 
preaching, has been so varied, depending, as it so largely does, on 
the personality of the preacher, that it is not possible to speak 
of its characteri.stics. Nor can one do more than enumerate 
a few outstanding modem names, exclusive of living preachers. 
In the Roman Catholic Church are the Italians Ventura and Curci, 
the Germans Diepenbrock and Foerster, the French Lacordaire, 
Dupanloup, Loyson (Fire Hyacinthe) and Henri Didon. Of 
Protestants, Germany produced Schleiermacher, Claus Harms, 
Tholuck and F. W. Krummacher; France, Vinet and the Monods. 
In England representative Anglican preachers were Newman 
(whose best preaching preceded his obedience to Rome), T. 
Arnold, F. W. Robertson, Liddon, Farrar, Magee; of Free Church¬ 
men, T. Binney, Thomas Jones, R. W. Dale and Joseph Parker 
(Congregationalist); Robert Hall, C. H. Spurgeon and Alexander 
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Maclaren (Baptists); W. M. Punshon, Hugh Price Hughes and 
Peter Mackenzie (Wesleyan); Tames Martineau (Unitarian). 
The Scottish Churches gave Edward Irving, Thos. Chalmers, 
R. S. Candlish, R. M. McCheyne and John Caird. In America, 
honoured names are those of W. E. Channing, Henry Ward 
Beecher, Horace Bushnell, Phillips Brooks, to mention only 
a few, ^ 

See J. M. Neale, Medieval Preachers and Preaching (1837); R. 
Rothe, Geechichle der Predigt vom Anfang bis auf Schleiermacher 
(t88i); J. P. Mahaffy, Decay of Modern Preaching (1882); E. C. 
Durgan, A History of Preaching (1906), and preface to The Pulpit 
Encyclopaedia, vol. i. (1909); and the various volumes of the Yale 
Lectures on rt-eaching. Also Sbruon. (A. J. G.) 

PnSAMBLE (Med. Lat. praeambulum, from praeambulare, to 
walk before), an introductory statement, a preliminary explana¬ 
tion. The term is particularly applied to the opening paragraph 
of a statute which summarizes the intention of the legislature 
in passing the measure; thus the preamble of the statute, of 
which the title is the Children Act 1908, is as follows: “ An 
Act to consolidate and amend the Law relating to the Protection 
of Children and Young Persons, Reformatory and Industrial 
Schools and Juvenile Offenders, and otherwise to amend the 
Law with respect to Children and Young Persons." The 
procedure in the Briti.sh parliament differs in regard to the 
preambles of public and private bills. The second reading of 
a public bill affirms the principle, and therefore in committee 
the preamble stands postiioned till after the consideration of 
the clauses, when it is considered in reference to those clauses 
as amended and altered if need be (Standing Order 35). On 
the other hand, the preamble of a private bill, if opposed, is 
considered first in committee, and counsel for the bill deals with 
the expediency of the bill, calls witnesses for the allegation in 
the preamble, and petitions against the bill are then heard; if 
the preamble is negatived the bill is dropped, if affirmed it is 
gone through clause by clause. On unopposed private bills 
the preamble lias also to be proved, more especially with regard 
to whether the clauses required by the standing orders are 
inserted (see May, Parliamentary Practice, 1906, pp.483,808 seq.). 

PSEAH6ER, a residency of the island of Java, Dutch East 
Indies, bounded .S. by the Indian Ocean, W. by Bantam, N. by 
Batavia and Krawang, and N.E. and E. by Cheribon and 
Banyumas. It is officialli^ermed the Preanger Regencies, of 
which there are five, covering the several administrative divisions. 
It also includes the small island of Nusa Were. The natives 
are Sudanese.' The whole residency is mountainous, but there are 
two main parallel ranges oi peaks along the northern boundary 
and through the middle. Among these are to be found a singu¬ 
larly large number of both active and inactive volcanoes, includ¬ 
ing the well-known Salak and Gede in the north, and bundled 
together at the eastern end the Chikorai, Papandayan, Wayang, 
Malabar, Guntur, &c., ranging from 6000 to 10,000 ft. in height. 
The rivers of the province belong to the basins of the Indian 
Ocean and the Java Sea respectively, the water-parting beii* 
formed by the western and eastern ends respectively of 
northern and southern lines of mountain peaks. The two which 
drain the largest basin arc the Chi Manuk and the Chi Tarum, 
both rising in the eastern end of the province and flowing north¬ 
east and north-west respectively to the Java Sea. The Qhi 
Tandui, also rising here, flows south-east to the Indian Ocean, 
and alone of all the rivers in this province is navigable. Large 
stretches of marsh occur on each side of this river, as well as 
here and there among the hills where inland lakes formerly 
existed, as, for instance, near Bandung Crater lakes are Telaga 
(lake) Budas, in the crater of the volcano of the same name 
in the south-east, and Telaga Wama, on the slopes of the Cede, 
famous for its beautiful tinting. On the same side of the Gede is 
the health resort of Sindanglaya (founded 1850-1860), with a 
mineral spring containing salt, and close by is the country 
residence of Chipanas, belonging to the governor-general. 

Numerous warm springs are scattered about this volcanic- 
region. Petroleum and coal have been worked, and there is a rich 
yield of chalk, while a good quality of bricks Js made from the 
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red clay. The soil is in general very fartile, the principal products 
being rice, maiee and pulse (kachattg) in tlie lower pounds, and 
cinchona, coffee and tea, as well as cocoa, tobacco and fibrous 
plants in the hills. The cofiee cultivation has, however, consider¬ 
ably diminished. Forest culture, mat-making, weaving and 
fish-breeding ure also practised, the last-named in the marshes 
after the rice harvest. The plantations are almost entirely 
owned by the government and Europeans, but the rice mills 
are in the hands of Giinese. Irrigation works liave been carried 
out in various parts. The principal towns are Bandung, the 
capital of the residency, Sukabumi, Chiunjar, Sum^ang, 
Chicbalengka, Garut, Tasik Malaya and Manon Jaya, all with 
the exception of Sumedang connected by railway. 

PREBENDARY (Lat. praebendo =■ give or grant, through 
Low Lat. fraebenda), one who holds a prebend, namely an 
endowment in land, or pension in money, given to a cathedral or 
conventual church in pracbendam —that is, for the maiittenance 
of a secular priest or regular canon. In the early Church the 
title had a more general .signification. The word praebenda 
originally signified the daily rations given to soldiers, \yhcnce 
it passed to indicate daily distributions of food and drink to 
monks, canon.s, &c. It became a frequent custom to pant 
such a prebend from the resources of a monastery to certain 
poor people or to the founder. Such persons were, literally, 
prehendarirs. At a later date, when the custom in collegiate 
churches of living in common had become less general, a certain 
amount of the church revenue was divided among the clergy 
serving such a church, and each portion (no longer of meat or 
drink only) was called a prebend. The clergy of such churches 
were generally canons, and the titles canon and prebendary were, 
and are, sometimes used as synonymous. A member of such 
a college is a canon in virtue of the spiritual duties which he 
has to perform, and the assignation to him of a ste.ll in choir and 
a place in chapter; he is a prebendary in virtue of his benefice. 
In the Roman Oitholic Church the duties of a prebendary as 
such generally consist in his attendance at choral office in his 
church. In the Anglican Church he usually bears his part in 
the conducting of the ordinary church services, except when he 
has a vicar, as in the old cathedral foundations (see Cathkdrai.). 
A prebendary may be cither simple or a dignitary. In the former 
case he has no cure and no more than his revenue for his support; 
in the latter he has always a jurisdiction annexed. In the 
Anglican Church the bishop is of common right patron of all 
prebends, and if a prebend is in the gift of a lay patron he must 
present his candidate to the bishop who institutes as to other 
benefices. No person may hold more than one prebend in the 
same church; therefore, if a prebendary accepts a deanery in his 
church his prebend becomes void by cession. A prebend is 
practically a sinecure, and the holder has no cure of .souls as 
such. He may, and often does, accept a parochial office or 
chaplaincy in addition. 

In the middle ages there were many less regular kinds of prebends: 
$.g, praebenda doctoralis. with which teaching duties were connected, 
praebenda lectoralis, praebenda miisae, to which the duty of saying 
a certain number of masses was attached, praebenda tnorluaria, 
foundetl (or the .saying of masses for the dead. Chantries belonged 
to this class. All these prebends wore generally assigned to special 
holders, hut there were praebendae currentes, which were not held 
by any persons in particular. Sometimes prebends were held by 
boys who sang in choir, praebendae pueriles. Occasionally the name 
of prebendary was applied to tliose servants in a monastery who 
attended to the food. In Kngland the word frrebendary was some¬ 
times used iki synonymous with prebend, as prebend was occasioually 
used for prebendary. 

Du Cange, Glossarium mediae et infimae latinitatis, ed. L. Favre 
(Niort, 1883, &o.); Migne, Encyclopidie thioiogique, ist scries, vol. x. 
(s. Droit Canon); Sir U. J. Phillimore, Ecclesiastical Law of the Church 
of England [ind oA., iSg^). (E. O'N.) 

PRS^AMBRIAN, in geology, the enormously long and 
indi.stinctly defined period of time anterior to the Cambrian 
period. In the restricted sen.se in which it is now often employed 
it embraces a period or group of periods subsequent to the 
Archean (if.v.) and anterior to the Cambrian, although some 
writers still prefer to include the former. The supenor limit 
of pre-Cambnan rocks is fixed by the OUnellus fauna at the base 


of the Cambrian (some geokigiste speak of certain pre-Olenellus 
beds OS eo-CamPrian); the lower limit has not yet been generally 
established, though it is sufficiently clear in certain regions. 
The rocks of this period are much more obviously of .sedimentary 
ori^ than those of the Archean; they include conglomerates, 
sandstones, greywaekes, quartr.ites, slates, limestones and 
dolomites, which appear to have been formed under conditions 
simile to those which obtained in later epochs. Although the 
sediments prevail, they arc often very highly metamorphosed 
and distorted by crustal movements; igneous rocks occur in 
great bulk in some regions. Fossils are usually extremely rare 
and very ill-preserved; but indications of protozoa, coelenterates, 
cchinoderms, molluscnids, mollusca, worms and artliropods have 
been distinguished. The name pre-Cambrian is the equivalent 
of the “ Algonkian ” of the United States Geological Survey, 
and of the “ Proterozoic ” of other American authorities; the 
terms eozoic, archaeozoic, agnotozoic, cryptozoic, eparchuic and 
others have also been applied to the same period. 

Three or more great stratigraphical breaks have been recog¬ 
nized within the system of pre-Cambrian rocks; but how far 
these breaks synchronize in widely separated regions where they 
are found is difficult to determine in the absence of good palae¬ 
ontological evidence. 

The most striking development of pre-Cambrian rocks in Great 
Britain is the Torriilnnian {q.v.) group of the north-west highlands 
of Scotland, which lies with .strong unconformability between the 
Lewisian gneiss and the basal quartzite of the Cambrian. The 
Easlcni 01 Datradian {q.v.) schists ol .Scotland and their equivalents 
in Ireland and Anglesey may be, in part at least, of the sami- age,. 
In Shrojwhire, in the neighbourhood of the 'Welsh border, is the 
remnant ol an ancient ringe now forming the Longmynd and the 
smaller hills to the west, Caer Caradoc, tlie Wrekin, and the Carding- 
ton Hills. The latter are built mainly of much altered porphyries 
and tuffs which C. Callaway named the Uricouian series; this series 
is clearly of pre-Cambrian age. The great mass ol grits, flags and 
slates forming tlie Longmynd cannot yet be definitely assigned to 
this jicriod, though they may be provisionally retain^ here under 
Callaway's name, Londmyndian. Probably contemporaneous with 
the Uricouian are the volcanic serios of Burnt Green, Licky Hill and 
Caldecote. Tlie micaceous schists of Rushton (Salop) may be placed 
here. In the Cliamwood Forest a group of crystalline rocks, named 
Chamian by W. W. Watts, ri.sc8 up in the form of small hills amid 
the surrounding Trias; th^ are classed as follows in descending 
order : The Brand series, including the slates of Swithland and 
Groby, quartzite and conglomerate and purple and green beds; the 
Maplcwell series, including the olive hornstones of Bradgate, the 
Woodhnnse beds, the slate-ag|E;lomenite of Roecliffe, the Beacon 
Hill hornstones and a lelspatluc agglomerate; and the Blackbrouk 
aeries of grits and hornstones. The ancient volcanic rocks of St 
I Davids, Pembrokeshire, were formerly regarded by H. Hicks as of 
pre-Cambrian age, in which he recognized a lower, " Diinctian," a 
middle, “ Arvonian,” and an upper, "Pebidian,” .scries. The pre- 
Cambrian age of these rocks was for a long time disputed, but 
J. F. N. Green {Q.J. Oeol. Soc., 1908, 04, p. 3(13) made it clear tliut 
there is an Upper Pebidian (Rhyolitic group), and a Lower Pebidian 
(Trachytic group), and that Hicks’s ' Diniefian," the. St Davids 
granophyre, is a laccolitic mass intrusive in Ihe Pebidian. Both 
the Pebidian volcanic rocks and the intrudeil granophyre are 
separated from the Cambrian by an unconformity. 

In Finno-Scandinavia pre-Cambrian i-ocks arc well developed. In 
the Scandinavian mountain ranges are the Seve and Sparagmile 
formations; the latter, a coarse-grainc! telgpathic sandstone, is very 
similar to the Torridonian of Scotland; it occurs also in Enontekis 
in Finland. Next in descending order come thejotnian sandstones 
(2000 metros), which retain ripple-marks; they are as.sociated v.’itli 
conglomerates and .slates and intrusive diabase and the Rapakiwi 
granite. The Jotnian group rests unconfomiahly upon the Jatulian 
quartzites and schists, with slates, dolomite and carbonaceous beds 
(north of Lake Onega is a btxl of anthracite 2 metres thick). Out¬ 
flows ol diabase and gabbro occur in this senes, wltich is from liioo 
to 2000 metros in thickness. Below the Jatulian is another group 
of schistose sediments, the Kalevian, more strongly folded than 
the former and si-parated from the groups above and below by 
unconforraable junctions. The.se roclcs are regarded by J. J. 
Sodcrholm as older than the Hnronian of North America (possibly 
analogous to the Keewatin formation), and yet several groups sf 
sediments in this region (Botnian schists, Ac.) lie between the 
Kalevian series and the granitic (Archean) complex. 

Pre-Cambrian rocks occupy large areas and attain an enormous 
tliickness in North America; all types of sediment are represented 
in various stages of metamorphism, and with these arc igneous rocks, 
often developed upon a -vast scale. They have been subdivided 
into the following groups or formations \ an upper Kewcenawon 
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auil a lower Hnronian grow; the latter is aubdivldod Into an 
upper AnimiiceaD (aorth-east Minncaota) or Peaokcan (aorto-west 
Wisconw): a middle and a iower division. Eacb of these four 
groups fe separated by marked unconformity from the rocks above 
and below. Huronian rocks are well developed in toe following 
districts; the Marquette region of northern Michigan, comprising 
quartzites, slates and conglweratcs, with important iron-bearing 
slates and schists and ferruginous cherts; in the Menominee district 
of Michigan and Wisconsin similar rocks occur; the Penokee-Gogebic 
district of Wisconsin and Michigan conijiriscs quartates, shales and 
lintestones, with beds and dito of diabase anil oUvine-gabbro: 
the same rocks occur in the Crystal I'alls, north Michigan; the Mcsabi 
and Vermilion districts, Minnesota, and north of Ijike Michigan 
rock groups of this age take an important place. The valuable iron 
ores of Mesabi, Penokee-Gogebic and Menominee belong mainly to 
the Animikean group; in toe Penoluis rocks of tliis ago vast 
thicknesses of igneous rocks coastitute the greater part of the 
formation. The Keweenawan rocks are said to attain the enormous 
thickness of 50,000 ft.; the higher beds are mainly sandy sediments 
and Conglomerates; in the lower portions are great igneous masses, 
gabbroE, diabase and porphyries; thus in the St Croix valley, north¬ 
west Wisconsin and Minnesota, no fewer than O5 lava flows and 5 
conglomeratic beds have been counted, which together aggregate 
some 2o,onn ft. in thickness. Some of these lava flows appear to 
have been due to fissure erirptions. The native cojiper deposits of 
this age in north Michigan are toe most extensive known. 

Pre-Cambrian rocks occuiiy large area.s and reach great thicknesses 
in the eastern provinces of Canada; in Newfoundland 10,000 ft. of 
strata lie between the Archean and Cambrian (the Terranovian series 
of Soulh Hunt; Avalon group of others); similar rocks occur also 
north of the. Great I.akcs and m the Hudson Bay region. They are 
found also in great force in the Colorado Canyon, in the Adirondack 
Mountains, and Black Hills of S. Dakota and lilsewhere. 

Turning to Europe, we fiud pre-Cambrian rocks in Brittany, the 
" phylladcs de Saint L-'i," or Briovferian of Chas. Barrois; and along 
the western border of France and south-west of the central massif. 
In the richtelgobirgo, the Silesian mountains aud oast Tliuringia 
similar rocks occur; the Priibramor Schiefer of Lijxild and rucks 
in J. Barrande's stage A are of this age. Probably tlic metamor¬ 
phosed eruptive rocks on the southern border of the Hunsriick and 
Tannus arc pre-Cambrian. Large tracts of mctamorphic .sedimentary 
rocks that may be classed here are lound in Shantung and north 
China, and probably also in Brazil, India and Australia. In Sonth 
Africa the gold-bearing Witwatersrand bods of the Transvaal and 
the overlying Venteradorp and Potohofstroom systems; too Griqua- 
land system and Cangu and Ibeques systems of Cape Colony, all 
orenr above Archean rocks and below tiros© of Devonian age; they 
cannot as yet, therefore, bo classed as pre-Carabrian and their age 
is still uncertain. 

little can be said of the eliraatic conditions of this remote 
period, the fossil evidence being so poor; but it is of interest 
to note that in certain regions, viz. in tlie Lake Huron region, 
in the Gaisa serie.s of Varangcr Fjord, Norw'ay, and in the 
V’angtsc district in Cliiua, conglomerate beds arc found in which 
many of the boulders are scratched like those of the Dwyka beds 
of feuth Africa, and thus suggest the poasibility of glacial 
conditions at some stages of the period. 

For literature see Oeologital Litsraturc added to Ike Geologica! 
Sopuiy's Library (aimual). (J. A. ll.) 

PRECARIOUS, literally, held on the good-will of another, or 
un entreaty (I-at. prc.x, ptecii, prayer) to another. The word Is 
used, in law, of a tenure of land, ofike, &<•.,, held at the plea.surc 
of another. In general usage it ha.s the significance of something 
uncertain, dangerous or risky. 

PRECEDEHCE (from Lat. praecederc, to go before, precede). 
This word in the sense in wliich it is here employed means 
priority of place, or superiority of rank, in the conventional 
.system of arrangement under wliieh the more eminent and 
dignified orders of the community are classified on occasions of 
public ceremony and in the mlercourse of private life. In the 
United Kingdom there is no complete and aimprclicnsive code 
whereby the scheme of social gradation has bi-en defined and 
settled, once and for all, on a sure and lasting foundation. The 
principles and rules at present controlling it have been formulated 
at dimrent periods and have been derived from various sources. 
The Crown is the fountain of honour, and it is its undoubted 
prerogative to confer on any of its subjects, in any part of its 
dominions, such titles and distinctions and such rank and place 
as to it may seem meet and convenient. Its discretion in this 
respect is altogether unbounded at common law, and is limited 
in those cases only wherein it has been submitted to restraint 


by.act of parliament. In the old time all questions of precedence 
came in the ordinary course of things wi^in the jurisdiction of 
the court of chivalry, in which the lord high (xwtable and earl 
marshal presided as judges, and of which the kings of arms, 
heralds and pursuivants were the assessors and executive 
officers. When, however, points of unusual moment and magni¬ 
tude happened to be brought into controversy, they were 
occasionally considered and d^ded by the sovereign in person, 
or by a special commission, or by the privy council, or even by 
the parliament itself. But it was not until towards the middle 
of the i6th century that precedence was made the subject of 
any legislation in the proper meaning of the term.' 

In 1539 an act “ for the placing of the Lords in Parliament ” 
(31 Hen. VIII. c. ro) was passed at the instance of the king, and 
by it the relative rank of the members of the royal family, of the 
great officers of state and the household, and of the hierarchy 
and the peerage was definitely and definitively ascertained. In 
1563 an act “ for declaring the authority of the Lord Keeper 
of the Great Seal and the Lord Chancellor to be the same ” 
(5 Eliz. c. iS) also declared their precedence to be the same. 
Questions concerning the precedence of peers are mentioned 
in the Lords Journals 4 & 5 I’h. and M. and 39 Eliz., but in the 
reign of James 1 . such questions were often referred to the 
commissioners for executing tlie office of carl marshal. In the 
reign of Charles I. the House of Lords considered several ques¬ 
tions of precedency and objected in the earl of Banbury’s case 
to warrants overruling the statute of 31 Hen. VIII. In 1689 an 
net “ for enabling Lords Commissioners of the Great Seal to 
execute the office of Lord Chancellor or Lord Keeper ” (i Will, 
iuid Mary c. *)) gave to the commissioners not being peers of 
the realm place next to the speaker of the House of Commons 
and to tlie speaker place next to the peers of the realm. In 
1707 the Act of Union with Scotland (6 Anne c. ii) provided 
that all peers of Scotland sJiould be peers of Great Britain and 
should have rank immediately after the peers of the like degrees 
in England at the time of the union and before all peers of Great 
Britain of the like degrees created after the union. In 1800 the 
Act of Union witjx Ireland {39 & 40 Geo, III. c. 67) provided 
that the lords spiritual uf Ireland should liave rank immediately 
after the lords spiritual of tlie same degree in Great Britain, and 
that the lords temporal of Ireland .should have rank immediately 
after the lords temporal of the sanie degree in Great Britain at 
the time of the union, and further that “ peerages of Ireland 
created after the union should have precedence with peerages 
of the United Kingdom created after the union according to 
the dates of their creation.” At different times too during the 
current century several statutes have been passed for the reform 
and cxten.sion of the judicial organization which have veiy 
materially affected the precedence of the judge.s, mnic cspeciall)' 
the Judicature Act of 1873 (36 & 37 Viet. c. 66), under which 
the lords justices of appeal and the justices of the High Court 
now rereive their appointments. But the statute of Henry VIII. 
“ for the placing of the Lords ” still remains the only legislative 
measure in which it has been attempted to deal directly and 
systematically with any large and important section of the scale 
of general precedence; and the law, so far as it relates to the 
ranking of tlie sovereign’s immediate kindred whether lineal or 
collateral, the prinr.ipffi ministers of the Crown and court, and 
both the spiritual and temporal members of tlie House uf Lords, 
is to all practical intents and purposes what it was made by that 
statute nearly 350 years ago. Where no act of parliament applies 
precedence isdetermined cither by the will and pleasure of the sov¬ 
ereign or by what is accepted as ‘‘ ancient usage and established 

■ Ample materials for the satislactioii of the curiosity of those 
who are desirous of investigating the history of precedence under its 
wider and more remote aspects will be found in .such writers as 
Soldcn or Mackenzie, together with the authorities quoted or referred 
to by them : Scldun, Titles of Honor, pt. ii. p. 740 seq. (Ixindon, 1672); 
Mackenzie, Ofcssniflh’oTir «/>o» TAe Lawi onrf Cnstomsvf Nalionsasto 
Precedency (Edinburgh, 1680; and also reprinted in Guillim, Display 
0/ Heraldry, bth od., Izindon, 1724). 

” For the parliamentary rights of Scottish peers soc article 
Pebraqs. 
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custom.” Of the sovereign’s will and pleasure the appropri¬ 
ate method of announcement is by warrant under the sign- 
manual, 01 letters patent under the great seal. But, although 
the Crown has at all periods very frequently conceded special 
privileges of rank and place to particular persons, its interference 
with the scale of general precedence has been rare and excep¬ 
tional. In 1540 it was provided by warrant from Henry VIII. 
that certain officers of the household therein named should 
precede the secretaries of state when and if they were under 
the degree of barons.' In 1612 James I. directed by letters 
patent, not without long and elaborate argument in the Star 
Chamber, that baronets, then newly created, should be ranked 
after the younger sons of viscounts and barons, and that a 
number of political and judicial functionaries should lie ranked 
between knights of the Garter and such knights bannerets as 
should be made by the sovereign in person “ under his standard 
displayed in an army royal in open war.”'' Four years later 
he further directed, also by letters patent, that the sons of 
baronets and their wives and the. daughters of baronets should 
be placed before the sons of knights and their wives imd the 
daughters of knights “ of what degree or order soever.” ^ And 
again in 1620 the same king commanded by warrant “ after 
solemn argument before his majesty ” that the younger sons of 
earls should precede knights of the prisy council and knights 
of the Garter not being “ barons or of a higher degree.” ■* If 
we add to these ordinances the provisions relating to precedence 
contained in the statutes of .several of the orders of knighthood 
which since then have been instituted or recon.structed, we shall 
nearly, if not quite, exhaust the catalogue of the interpositions 
of the sovereign with regard to the rank and place of clas.scs 
as distinguished from individuals. Of “ ancient usage and 
established custom ” the records of the College of Arms furnish 
the fullest and most trustworthy evidence. Among them in 
particular there is a collection of early tables of precedence 
which were published by authority at intervals from the end of 
the 14th to the end of the 15th century, and to which peculiar 
weight has been attached by many successive generations of 
heralds. On them, indeed, as illustrative of and supplementary 
to the action of parliament and the Crown, all subsequent tables 
of precedence have been in great measure founded. The oldest 
is the “ Order of All Estates of Nobles and Gentry,” prepared 
apparently for the coronation of Henry IV. in 1399, under the 
supervision of Ralph Nevill, earl of We.stmorland and earl 
marshal; and the next is the ‘‘ Order of All States of Worship 
and Gentry,” prepared, as announced in the heading, for the 
coronation of Henry VI. in 1429, under the supervision of the 
lord protector Humphrey, duke of Gloucester, and the earl ' 
marshal, John Mowbray, duke of Norfolk. Two more are of 
the reign of Edward IV., and were severally issued by John 
Tiptoft, earl of Worcester and lord high constable, in 1467, and 
by Anthony Widvile, Earl Rivers and lord high constable, in 
1479. The latest is commonly and shortly known as the “ Series 
Ordinum,” and was drawn up by a special commission presided 
over by Jasper Tudor, duke of Bedford, it is presumed for 
observance at the marriage of Henry VII. and Elizabeth of 
York in i486. To these may be added the “ Order for the i 
Placing of Lords and Ladies,” taken at a grand entertainment 
given by command of Henry VIII. at the king’s manor-house of 
Richmond in 1520 by Charles Somerset, earl of Worcester, lord 
chamberlain of the household, to the French ambassador, 
Olivier de la Vemade, seigneur de la Batie; the “ Precedency 
of All Estates,” arranged in 1594 by the commissioners for 

' Quoted by Sir Charles Young from State Papers : published by 
Authority (410,1830),p. 623, iaPrivy Councillors and thetr Precedence 
(1850), p. 15. 

“ Patent Rolls, loth Jac., pt. x. raem. 8. It is commonly stated 
that the baimorcts here referred to could be made by the prince of 
Wales as well as by the king. But the privilege was conferred by 
ames I. on Henry, the then prince of Wales, only (Seldcn, Titles of 
lonor, pt. ii. p. 7JO). 

* Ibid,, 14th Jac., part ii. incin. 24; Selden, Titles of Honor, 
part ii. p. 75*- 

'* Citw by Sir Charles Young, Order of Precedence, with Authorities 
and Remarks, p. 27 (London, 1831). 


executing the office of earl marshal; and the “ Roll of the King’s 
Majesty’s most Royal Proceeding through London ” from the 
Tower to Whitehall on the eve of the coronation of James I., 
also arranged by the commissioners for executing the office of 
earl marshal. On many isolated points, too, of more or less 
importance, special declaratory decisions have been from time 
to time propounded by the earls marshal, their substitutes and 
deputies; for example, in 1594, when the younger sons of dukes 
were placed before viscounts; in 1625, when the rank of knights 
of the Bath and their wives was fixed; and in 1615 and 1677, 
when the eldest sons of the younger sons of peers were placed 
before the eldest sons of knights and of baronets. It is from 
these miscellaneous sources that the precedence among others 
of all peeresses, the eldest sons and their wives and the daughters 
of all peers, and the younger sons and their wives of all dukes, 
marquesses and carls is ascertained and established. And 
further, for the purpose of proving continuity of practice and 
disposing of minor questions not otherwise and more conclusively 
set at rc.st, the official programmes and accounts preserved by 

■ the heralds of different public solemnities and processions, such 

j as coronations, royal marriages, state funerals, national thanks¬ 
givings and so on, have always been considered to be of great 
historical and technical value.^ 

I. — General Precedence of Men. 

The sovereign; (1) prince of Wales; (2) younger .sons of the 

I sovereign; (3) grand.sons of the sovereign; (4) brothers of the 
sovereign; (5) uncles of the sovereign; (6) nephews of the sove¬ 
reign; * (7) ambassadors; (8) archbishop of Canterbury, primate 
of all England; (9) lord high chancellor of Great Britain or lord 
keeper of the great seal; (10) archbishop of York, primate of 
England; ■ (u) prime minister; (12) lord high treasurer of Great 

' Scldcii, Titles of Honor, pt. ii. p. 753. 

• The precedence of the members of the royal family depends on 
their relationship to the reigning sovereign and not gn their rolation- 

■ ship to any of the predecessors of the reigning sovereign. It is pro- 

I vidod by 31 Hen. VlII. c. 10 that no person, " except only the King's 

■ children,”.shall have place " at the side of the Clotli of Estate in the 
Parliament Chamber, ’ and that " the King's Son, the King's Brother, 
the King's Nephew, or the King’s Brother's or Sister's Sons," shall 
have place before all prelates, great officers of state and peers. Lord 
Cliief Justice Coke was of opinion that the king's nephew meant the 
king's grand.son or ««/>os(/«s()(«fo.s,vol.iv. ch. 77). Bu t, as Mr Jiistice 
Blackstone says, " under the description of the King's children his 
grand.sons are held to be included without having recourse to Sir 
Edward Coke’s interpretation of nephew "(C’omnirMiorfes.vol.i.ch. 4). 
Bc.sidc's, if grandson is to be understood by nephew, the king’s granil- 
son would be placed after the king's brother. The prince of Wales 
is not specifically mentioned in the statute " for the placing of the 
Lords'd but, as ho is always, whether the son or the grandson of the 
sovereign, the heir-apparent to the Crown, ho is ranked next to the 
sovereign or the queeii-consort. With the exception of the prince of 
Wales, all the male relations of the sovereign are ranked first in the 
order of their degrees of consanguinity with him or her, and secondly, 
in tire order of their proximity to the succession to the Crown; thus 
the members of the several groups into which the royal family is 
divided take precedence according to their own seniority and the 
.seniority of their fathers or mothers, the sons of the sons or brothers 
of the sovereign being preferred to the sons of the daughters or sisters 
of the sovereign among the sovereign’s grandsons and nephews. 

’ By 31 Hon. VIII. c. 10, the king s vicegerent " for good and 
due ministration of justice in all causes and cases touening the 
ecclesiastical jurisdiction ” is placed immediately before the arch¬ 
bishop of Canterbury. The office of vicegerent or vicar-gencTul was 
then held by Thomas, Lord Cromwell, afterwards earl of Essex, 
together with that of lord privy seal, and it was never conferred on 
any other person. By the Act of Union with Ireland the archbishop.s 
of Ireland had place next to the archbishops of England, and if 
consecrated before and nut after the disestablishment of the Church 
in Ireland they retain this po.sition under the Irish Church Act of 
l 80 g. At the coronation of William IV. the lord chancellor of 
Ireland walked next after the lord chancellor of Great Britain and 
before the lord president of the council and lord privy seal. In 
Ireland, if he is a peer be has precedence between the archbishops 
of Armagh and Dublin, and if ho is not a peer after the archbishop 
of Dublin. But, except in the House of Lords, the precedence of 
the lord chancellor of Great Britain or the lord keeper of the great 
seal is the same whether he is a peer or a commoner. The lord 
keeper has the same precedence as the lord chancellor under 5 Eliz. 
c. 18. But the last appointment to the lord keepership was that 
of Sir Robert Henley, afterwards Lord Henley, lord chancellor, and 
earl of Northington, in 1757, and the office is not likely to be revived. 
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Britain; (i 3) lord president of the privy council; (i4)lord keeper of 
the privy seal; ^ (15) lord great chwbvlain of England; (16) lord 
high constable of England; (17) earl marshal; (18) lord high 
admiral; (19) lord steward of the household; (20) lord chamber- 
lain of the household; ^ above peers of their own degree; (ai) 
dukes;® (22) marquesses; (23) dukes’ eldest sons;* (24) earls; 
(25) marquesses’ eldest sons; (26) dukes’ younger sons; (27) 
viscounts; (28) earls’ eldest sons; (29) marquesses’ younger 

* The lord president of the council and the lord privy seal, if they 
are peers, are placed by 31 Hen. VIII. c. 10 before all dukes except 
dukes related to the sovereign in one or other of the degrees of 
consanguinity specified in the act. And, since the holders of these 
officers have been and are always peers, their proper precedence if 
they are commoners has never been determined. 

“ It is provided by 31 Hen. VIII. c. 10 that “ the Great Chamber- 
lain, the Constable, the Marshal, the Ix>rd Admiral, the Grand Master 
or Lord Steward, and the King’s Chamberlain shall sit and be placed 
after the Lord Privy Seal in manner and form following ; that is to 
say, every one of them shall sit and be placed above all other person¬ 
ages being of the same e.state8 or degrees that they shall happen to 
bo of, that is to say the Great Chamberlain first, the Constable next, 
the Marshal third, the Lord Admiral the fourth, the Grand Master 
or Lord Steward the fifth, and the King's Chamberlain the sixth." 
The office of lord high steward of England, then under attainder, is 
not mentioned in the act for the placing of the Lords, " because it 
was intended,” Lord Chief Justice Coke says, " that when the u.sc 
of him should be necessary he should not endure longer than hoc vice ” 
{Inst. iv. 77). But it may be noted that, when his office is called 
out of abeyance for coronations or trials by the House of Lords, the 
lord high steward is the greatest of all the great officers of state in 
England. The office of lord great chamberlain of England is 
hereditary in the coheirs of the last duke of Ancaster, who inherited 
it from the I)e Veres, earls of Oxford, in whoso line it had descended 
from the reign of Henry I. The office of lord high constable of 
England, also under attainder, is called out of abeyance for and 
pending coronations only. The office of earl marshm is hereditary 
in the Howards, dukes of Norfolk, premier dukes and, as earls of 
Arundel, premier earls of England, under a grant in special tail male 
from Cliarlcs II. in 1O72. The office of lord Irigh admiral, like the 
office of lord high treasurer, is practically extinct as a dignity. .Since 
the reign of fhieen Anne there has been only one lord high admiral, 
namely, William, duke of Clarence, afterwards William IV., for a 
few months in the Canning administration of 1827. The lord steward 
and the lord chamberlain of the household arc always pccr.s, and 
liave seldom been under the degree of earls. We may here remark 
that both the Scottish ami Irish Acts of Union make no reference 
to the precedence of the great officers of state of Scotland and Ireland. 
Not to mention the prince of Wales, who is by birth steward of Scot¬ 
land, the carl of Shrewsbury is hereditary great seneschal of Ireland; 
the duke of Argyll is hereditary master of the household; the earl 
of Errol is hereditary lord high constable of Scotland; but what 
places they are entitled to in the scale of general precedence is alto¬ 
gether doubtful and uncertain. In Ireland the great seneschal 
ranks after the lord chancellor if he is a commoner, and after the 
archbishop of Dublin if the. lord cliancellor is a peer, and in both 
cases before dukes (“ Order of precedence,” Dublin Gaieite, Tunc 3, 
1843). Again, on George IV.’s visit to Edinburgh in 1821, the lord 
high constable had place as the first subject in Scotland inimediati-ly 
after the members of the royal family. .\t every coronation from 
that of George 111 . to that of Queen Victoria, the lord liigh constable 
of Scotland has been placed next to the earl marshal of England, 
and, although no rank has been assigned on these occasions to the 
hereditary great seneschal of Ireland, the lord high constable of 
Ireland appointed for the ceremony has been at all or most of them 
plact^ next to the lord high constable of Scotland. It is worthy 
of notice, however, that Sir George Mackenzie, writing when lord 
advocate of Scotland in the reign of Charles II., says that "the 
Constable and Marischal take not place as Officers of the Crown but 
according to their creation as Earls," and he moreover expresses 
the opinion that " it seems very strange that these who ride upon 
the long's right and left hand when he returns from his Parliaments 
and who guard the Parliament itself, and the Honours, should have 
no precedency by their offices " {Observations, &c.,p. 23, in Guillim's 
Display of Heraldry, p. 461 seq.; but see also Wood-Douglas, Peerage 
of Scotland, i. 557. 

• Both Sir Charles Young and Sir Bernard Burke place " Dukes of 
the Blood Royal ” before dukes, their eldest sons before marquesses, 
and their younger sons before marquesses* eldest sons. In the 
" Ancient Tables of Precedence," which wo have already cited, dukes 
of the blood royal aro always ranked before other dukes, and in most 
of them their eldest sons and in some of them their younger sons are 
placed in a corresponding order of precedence. But in this connexion 
the words of the act for the placing of the Lords are perfectly plain 
and unambiguous : “ All Dukes not aforementioned all except 
only such as shall happen to be the king's son, the king’s brother, 
the king's uncle, the king’s nephew, or the king’s brother’s or sister's 
son, " MarquesseSj Earls. Viscounts and Barons, not having any of 
the offices aforesaid, shall sit and be placed after their ancienty as 


sons; (30) bishops; (31) barons;* (33) speaker of the House of 
Commons; (33J commissionerB of the great seal; * (34) treasurer 
of the household; (35) comptroller of the household; {36) master 
of the horse; (37) vice-chamberlain of the household; (38) 
secretaries of state; ’’ (39) viscounts’ eldest sons; (40) earls’ 
younger sons; (41) barons’ eldest sons; (43) knights of the 
Garter; ® (43) privy councillors; ® (44) chancellor of the exchequer; 
(45) chancellor of the duchy of Lancaster; (46) lord chief 
it hath been accustomed.” As Lord Chief Justice Coke and Mr 
Justice Blackstone observe, the degrees of consanguinity with the 
sovereign to which precedence is given by 34 Hen. VIII. c. 10 are 
the same as those within which it was made Mgh treason by 28 Hen. 
VIII. c. 18 for any man to contract marriage without the consent 
of the king. Queen Victoria, by letters patent under the great se^ 
in 1865, ordained that, " besides the children of Sovereigns of these 
realms, the children of the sons of any of the Sovereigns of Great 
Britain anri Ireland shall have and at all times hold and enjoy the 
style or attribute of ' Royal Highness ' with their titular dignity 
of Prince or Princess prefixed to their respective Christian names, 
or with their other titles of honour.” But, notwithstanding this, 
their rank and place are still governed by the act for the placing of 
the Lords. The duke of Cumberland has no precedence as a cousin 
of the king, being the grandson of a son of George HI. and would 
not be a '' Royal Highness ” at all if his father had not been, like 
his grandfather, king of Hanover. In Garter's Roll of the Lords 
Spiritual and Temporal, the official list of the House of Lords, the 
duke of Cumberland is entered in the precedence of his dukedom 
after the duke of Northumberland. Under the cnmbin«l operation 
of the act for the placing of the Lords and the Acts of Union with 
Scotland (art. 23) and with Ireland (art. 4) , peers of the same degrees, 
as dukes, marquesses, earls, vi.scounts and barons, severally, have 
precedence according to priority in the creation of their respective 
peerages. But peerages of England created before 1707 precede 
peerages of Scotland created before 1707, peerages of Great Britain 
created between 1707 and 1801 precede peerages of Ireland created 
before 1801, and peerages of Ireland created before 1801 precede 
peerages of the United Kingdom and of Ireland created after 1801, 
which take precedence in common. The relative precedence of the 
members of the House of Lords, including the rTOre.sentativc peers 
of Scotland and Ireland, is officially set forth in Garter’s Roll, which 
is prepared by the Garter king of arms at the commencement of each 
session of parliament, that of the Scottish peers generally in the 
Union Roll, and that of the Irish peers generally in Ulster's Roll, a 
record which Ls under the charge of and is periodically corrected 
by the Ulster king of arms. ‘The Union Roll is founded on the 
” Decreet of Ranking ” pronounced and promulgated by a royal 
commission in 1606, wliich, in the words of an eminent authority 
in such matters, " was adopted at once as the roll of the peers in 
Parliament, convention and all public meetings, and continued to 
be called uninterruptedly with such alterations upon it as judgments 
of the. Court of bession upon appeal in modification of the precedency 
of certain peers rendered necessary, with the omission of such 
dignities as became extinct and with the addition from time to 
time of newly created peerages—down to the last sitting of the 
Scottish Parliament on tne ist of May 1707 " (The Earldom of Mar, 
itc., by the earl of Crawford (25th) and B^carres (8th), ii. 16). 

• Eldest sons of peers of any given degree are of the .same rank as, 
but arc to be placed immediately after, peers of the first degree uu<ler 
tliat of their fathers; and the younger .sons of peers of any given 
degree arc of the same rank, but are to be placed after peers of the 
.second degree and the eldest sons of peers of the first degree under 
that of their fathers. 

“ Secretaries of state, ii they are barons, precede all other barons 
under 31 Hen. VIII. c. 10. But if they arc of any higher degree thoir 
rank is not influenced by their official position. 

• Under i Will, and Mary. c. 21, being the only commi.s.sioners 
for the execution of any office who have precedence assigned to 
them. 

’ The officers of the household who, under Henry VIII.’s warrant 
of 1540, precede the secretaries of state have been for a long time 
always peers or the sons of peers, with personal rank higher, and 
usually far higher, than their official rank. The practical result is, 
seeing also ffiat the great seal is only very rarely indeed in commission, 
that the secretaries of state, when they are commoners whose personal 
precedence is below a baron's, have official precedence immediately 
after the .speaker of the House of Commons. 'The principal secretaries, 
for so they are all designated, arc officially equal to one another in 
dignity, and are placra among themselves according to seniority 
of BTOointment. 

• During more than two centuries only one commoner has been 
indebted for his precedence to his election into the order, and that 
was Sir Robert Walpole, the minister, who at the coronation of 
George II. in 1727 was placed as a knight of the Garter immediately 
before privy councillors. The proper precedence of both knights of 
the 'Thistle and knights of St Patnek is undecided. 

’ Privy councillors of Great Britain and of Ireland take precedence 
in common according to priority of admission. • The chancellors of 
the exchequer and of the duchy of Lancaster, the lord chief justice 
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jaStice of England; (47) master of the rolls; (48) lords justiees 
of appeal; ‘ (49) judges of the High Court of Justice;* (50) 
knights bannerets made by the sovereign in person; (51) vis¬ 
counts’ younger sons; (5a) barons’ younger sons; (53) sons of 
lords of appeal; • (54) baronets; * (55) knights bannerets not 
made by the sovereign in person; (56) knights of the first class 
of the Bath, the Star of India, St Michael and St George;''' 
(57) the Indian Empire, the Royal Victorian Order; (58) knights 
of the second class of the Bath, the Star of India, anti St Michael 
and St George; " other orders K.C.I.E., &c.; (59) knights bache¬ 
lors;^ (60) sons of commanders of the Royal Victorian Order; 
(6i) judges of county courts; * (6a) eldest sons of the younger 
sons of peers; (63) baronets’ eldest sons; (64) knights’ eldest 
sons; (65) baronets’ younger sons; (66) knights’ younger sons; * 

of England, the master of the rolls, and the lords justiees of appeal 
arc always members of the privy council, and have rank and place 
as privy councillors, if they are not also ijeers. 

' The lords justices of appeal have precedence among themselves 
according to seniority o( appointment. Until recently they were 
preceded by the lord chief justice of the common picas and the lord 
chief baron of the exchecpier (divisions of the High Court of Justice). 
But under existing arrangements these offices have fallen into abey¬ 
ance, altiiough Ihey have not been formally abolished. The vice- 
chancellors used to follow the lords justices of appeal; but, in spite 
of the fact that there is still one vice-chancellor remaining, the office 
of vice-chancellor is extinct and will altogether disappear on his 
decease. In Ireland all these offices are in existence, but tliey have 
Uo prccudcucc allotteil to them in England; as the judges holding 
them are invariably privy councillors, however, they .are ranked 
accordingly. And it is the .same with regard to the lord justice- 
general and the lord justice-clerk in .Scotland. 

" The judges of all the divisions of the High Court of Justice are 
ranked together according to seniority of appointment. Neil her the 
senators of the Collage of J ustice in Scotland nor the judges of the 
various divisions of the High C.ourt in Ireland have any prcccdenc' 
in England. The precedence of the Scottisli judges among them¬ 
selves is settled by a royal warrant of Nisbet in his System of Heraldry. 
The precedence of tlie Irisli judges among themselves is the same 
as the precedence of the English judges aiiiniig theraselvc.s used to 
be before the offices of cliiof justice of the common pleas and chief 
baron of the exoheoucr were suspoiided. 

“ By warrants of the 30th ot Marcli I8g8, although lords of 
appeal rank with hereditary barons in order of creation, their .sons 
siand in a class by Uiemsidves. 

■“ It is a question whether baronets ought or ought not to have 
precedence, like peers, according as they arc of England, Scotland, 
Great Britain, Ireland or the United Kingdom. Baronets are 
not refurted to in either the Scottish or the Irish Act of Union; 
and Sir Bernard Burke contends that, since the Acts of Union are 
silent with regard to them, they are .still entitled to wh.atrver pre¬ 
cedence was originally conferred oti them. He therefore places 
the whole body of the baronets together in the order merely of the 
dates of their several creations, and m this he. appears to us to have 
both law and reason on his side. 

‘ These knights consist of grand crosses of the first, grand 
commanders ol the second, and grand crosses of the third onler, 
and have precedence in their respective orders according to seniority 
of creation. By the statutes of the order of the Bath, as revised 
in 1847, it is ordained that the knights grand crosses arc to be placed 
“ next to and immediately after baronetS|“ thus superseding 
knights bannerets not created by the sovereign in person. 

“ Knights coniman.lers of all three orders are placed in each 
order according io seniority of creation. 

f Knights bachelors are ranked together according to .seniority 
of creation, whether they arc made Dy the .‘vvereign or the lord 
lieutenant of Ireland. 

* Boyal X. Warrant of 1884. 

“ Tlio sons of all persons, when any specified rank fs .assigned to' 
them, are placed in the precedence of their fathers. Eldest sons 
of the younger sons of peers were ranked before the eldest sons of 
knights by order of the carl marshal, the tStli of March 1615, and 
before the eldest sons of baroncis by order of the eiri marshal, 
the 6th of April 1677. But no prcce-donco has been given to the 
younger sons of the younger sons of peers, although precedence 
is given to the younger as well as the eldest sons of baronets and 
knights by James l.'s decree of r6i6. Moreover, no precedence 
has been given to cither the eldest or the younger sons of the eldest 
sons of peers. But in practice this omission is generally disre¬ 
garded, and the children of the eldest sons of dukes, marquesses 
and earls, at all events, arc accorded the same rank and titles 
which they would have if their fathers were actual instc.ad of 
peers of the degree next under that of their granflfathers. Sir 
Charles Young says that" by decision (Chap. Coil. Arms of t68a) if 
the eldest son of an carl died m his father's lifetime leas'lng a son and 
heir, such son and heir during the life of the cat! his grandfather is 


' (67) companions of the Bath, the Star of India, St Michael and 
» George and Che Indian Empire; >'‘(68) members, of the 41 h 
class of the Royal Victorian Order; (69) companions of the 
Distinguished .Service Order; (70) menibws of the 5th class of 
the Royal Victorian Order; (71) esquires; “ (7a) gentlemen.''* 

2.—General Precedence of Women. 

The (Jueen;!'’ (1) queen dowager; (a) princess of Wales; 
(3) daughters of the sovereim; (4) wives of the sovereign’s 
youhger sons; (5) granddaughters of the sovereign; (6J wives 
of tlie sovereign’s grandsons; (7) sistexs of the sovereign; (8) 
wives of the sovereign’s brotliers; (g) aunts of the sovereign; 
(10) wives of the sovereign’s uncles; (ii) nieces of the sovereign; 

' entitled to the .same place and precedence as was due to Ids father: so 
i had the father been .summonirf to parliament as the eldest son of a 
i peer the grandson would succeed to the dignity even during the 
I grandfather’s lifetimr " {Order of Preeeimee, p. ay). And, of course, 
what applies to the grandson and heir of an rarl applies equally 
to the grandsons and heirs of dukes and marquesses. But the 
grandsons and heirs of viscounts and barons arc differently situated, 
and have neither honorary additions to their names nor any ascer¬ 
tained place and precedence even by the etiquetto of society. 

•” Companions are members of the tliird class of the first tliree 
orders and llie only members of the fourth order, except tlie 
.sovereign and the grand master. Sir Charles Young and Sir Bernard 
Burke concur in placing the companions of these orders before the 
eldest sons of the younger sons of peers, oil the ground tiiat muter 
tboir statutes they are entitled to precede " uU Esquires of the 
Realm.” But the sons of peers themselves—the eldest as well 
as the younger—are merely esqniro.s, and are ranked before, and 
not among, other esquires because they have a particular preced¬ 
ence of their own assigned to them. Similarly the eldest sons 
of the younger sons of peers and the eldest sons of baronets and of 
knights who are also esquires, and likewi.se the younger sons of 
baronets and of knights who are not estjuires, have a particular 
precedence of their mvn assigned to them. All of them are placed 
tjcfore esquires .as a specific grade in the scale of general precedence, 
and it seems clear enough that it is before esquires, considered as 
a specific grade, that the companions of the orders ought to he placed 
and not before any otlicr persons who, wtiether they are or are not 
esqmres, have a definite and settled rank which Is .superior to that 
specific grade in the scale of general precedence. 

•’ It appears to be admitted on all hands that the following 
persons arc squires and ought to be so described in all legal docu¬ 
ments and processes ; first, the eldest sons of peers m the lifetime 
of their fathers, and the younger sons of peers both in and after 
the lifetime of their fathers; .secondly, the eldest sons of the younger 
sons of peers and their eldest sons in perpetual succession, and the 
eldest sons of baronets and knights; thirdly, esquires created 
with Or without the grant of armorial bearings by the sovereign; 
fourthly, justices of the peace, barristers-at-law and mayors of 
Corporations; and fifthly, those who are styled esquires in patents, 
commissions or appointments to offices under the Crown in the 
state, the household, the army or navy and elsewhere. Sir Bemanl 
Burke accords precedence to serjeants-at-Iaw and masters in lunacy, 
not" only before esquires as such, but also before the companions 
of the orders of knighthood. It is, liowever, enough to observe 
with regard to the first, since no more of them are to be created, 
that, in spite of the extravagant pretensions which have been fre¬ 
quently urged by them and on their behalf, " they have not in the 
general scale,” as Sir Charles Young says, " any precedence, and 
When unJiT tlie ilegrce of a Knight rank only as Esquires"; and 
with regard to the second, that the statute 8 & 9 Viet. c. 100, on 
which the Ulster king of arms bases their claims, simply provides 
that they ” shall take the same r,ank and precedence as the masters 
in ordinary of the High Court of Chancery," who are now extinct, 

" .apjiarcntly,” to recur to Sir Charles Young, “ assuming the rank 
of the masters without defining it.” " The masters, however,” 
he adds, " as snch have not a settled place in the order of general 
precedency emanating from any authority by statute or otherwise ” 
{Order of Precedence, p. 71). Sir William Blackstonc says that 
before esquires " the Heralds rank all Colonels, Sorioants-at-Eaw 
and Poclors in the three learned profosstons" (Co*ne««taries, 
vdl.i.ch. Ii). But the only foundat ion W this statement seems to be 
a passage in Gnillim, which is obviously without any authority. 

•• The heralds and lawyers are agreed that gcntl^en are those 
who, by inheritance or grant from the Crown, are entitled to beat 
coat armour (see Coke, Inst. iv. ch. 77; Blacltstone, Comm. i. oh. li; 
Scldcn, Titles of Honor, pt. ii. ch. 8; GuilUm, Display of Heraldry, 
pt. ii. ch. 16). 

'• The queen-consort is the seoend personage in the realm, and 
Ka.s precedence of the queen-dowager. Bnt the husband of a reign¬ 
ing qnfeen has no rank or place except such os is specially accorded 
to mm by the Sovereign. 
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(n) wives of tfie sovereign’s nephewsj* {13) wives of dukes of the 
blood royal; (r4)duchesses;*Ji5) wives of eldest sons of dukes of 
the blood royal; (r6) marchwnesses; (17) wives of the eldest 
sons of dukes; (r8) dukes’ daughters;* (19) countesses; (so) 
wives of younger sons of dukes of the blood royal; (21) wives of the 
eldest sons of marquesses; (22) marquesses’ daughters; (23) wives 
of the younger sons of dukes; (24) viscountesses; (2^) wives of 
the oldest sons of earls; (26) earls’ daughters; (27) wives of the 
younger sons of marquesses; (28) baronesses; (29) wives of the 
eldest sons of viscounts; (30) viscounts’ daughters; (31) wives 
of the younger sons of earis; (32) wives of the eldest sons of 
barons; (33) barons’ daughters; (34) maids of honour to the 
queen;* (35) wives of knights of the Garter; (36) wives of 
knights bannerets made by the sovereign in person; (37) wives 
of the younger sons of viscounts; (38) wives of the younger sons 
of barons; (39) baronets’ wives; (40) wives of knights bannerets 
not made ly the sovereign in person; (41) wives of knights of 
the Thistle; (42) wives of knights of St Patrick; (43) wives of 
knights grand crosses of the Bath, grand commanders of the 
Star of India, and grand crosses of St Michael and St George; 
(44) wives of knights commanders of the Bath, the Star of India, 
and St Michael and St George; (45) knights bachelors’ wives; 
(46) wives of the eldest sons of the younger sons of peers; (47) 
daughters of the younger sons of peers; (48) wives of the eldest 
sons of baronets; (49) baronets’ daughters; (50) wives of the 
eldest sons of knights; (51) knights’ daughters; (52) wives of 
the younger sons of baronets; (53) wives of the younger sons of 
knights; “ (54) wives of commanders of the Royal Victorian Order, 
companions of the Bath, the Star of India, St Michael and St 
George, and the Indian Empire; (55) wives of members of the 
4th class Royal Victorian Order; (56) wives of esquires;* (57) 
gentlcwomenj 

A special table of precedence in Scotland is regulated by a 
royal warrant dated the t6th of March 7905, and a special 
table of precedence in Ireland was set forth by authority of 
the Lord Lieutenant (Jan. 2, 1895). Both contain errors and 
will probably be revised. 

Attention to the foregoing tables will show that general 
precedence is of different kinds as well as of .several degrees. 
It is first either personal or official, and secondly either substan¬ 
tive or derivative. Personal precedence belongs to the royal 

‘ There is no act of parliament or ordinance of the Crown regu¬ 
lating the prcri-.lencc ot the icmalc members of the royal family. 
But the above is the grailation which appears to have become 
established among them, and follows the analogy supplied by the 
act for the placing of the lords m the case ol their hushands and 
brothel's. ' 

Peere.sses in their own right and peeresses by marriage arc 
ranked together, the first in their own precedence and the second 
in the precedence of their husbands. 

* Among the daughters of peers there is no distinction between 
the eldest and the younger as there is among the sons of peers. 
Their precedence is immediately after the wives of their eldest 
brothers, and several degrees above the wives of their younger 
brothers. They are plac^ among themselves in the preoodonce 
of their fathers. But the daughter of tlie premier duke or baron 
rank.s after the wife of the eldest sou of the junior duke or baron. 

■* Maids of honour to the queen are the only women who have 
any official precedence. They have the style or tillc of honour¬ 
able, and are placed immediately after barons' daughters by Sir 
Bernard Burke, the rank which is accorded to them by the eti¬ 
quette of society. But Sir Charles Young docs not assign any 
precedence to them, and we do not know on what authority the 
Ulster king of arms docs so, although ho is by no means singniar 
in the course ho has taken. 

“ The wives of baronets and knights, the wives of the eldest 
sons and the daughters of the younger sons of peers, and the wives of 
the sons and the daughters of baronets and knights are all placed 
severally in the precedence of their respeefive husbands, husbands' 
fathers and fathers. 

* “ Esquire ” and " gentleman ” are not names of " dignity ” 
but names of " worship," and esquires and gentlemen do not, in 
strictness, convey or transmit any precedence to their -wives or 
children (see Coke, Inst, ii., " Of Additions," p. 667). 

’ " And geturosus and gfnero.sa are good additions ; and if a 
gentlewoman be nameil Spinster in any original wri^ i.e. appeal 
or indictment, she may abate and quash the same, for she hath 
as good right to that addition as Baroness, Viscountess, Marchioness 
or Duchess have to theirs " (Coke, Inst, ii., " Of Additions," p. 668). 


family, the peera);(e and certain specified clastes of the com- 
monuty. Official precedence Mongg tx> such of the dignitaries 
of the Church and such of the ministers of state and the hoowhold 
os have had rank and place accorded to them by parliament or 
the Crown, to the speaker of the House of Commons and to the 
members of the privy council and the judicature. Subetantive 
precedence, which may be either personal or official, beioogs to 
all those whose rank and place ate enjoyed by them indepen¬ 
dently of their connexion with anybody else, as by the arch¬ 
bishop of Canterbury, the lord high chancellor or the lord great 
chamberlain, peers and peeresses, baronets, knights and seme 
esquires. Derivative precedence, which can only be pCTsonal, 
belongs to all those whose rank and place are determined by 
their consanguinity with or affinity to somebody else, as the 
lineal and collateral relations of the .sovereign, the sons, daugh¬ 
ters and daughters-in-la-w of peers and peeresses in their own 
right, and the wives, sons, daughters and daughters-in-law of 
bayonets, knights and some esquires. It is to be observed, 
however, that the precedence of the sovereign is at once oflackl 
and personal, and that the precedence of peeresses by marriage 
is at once derivative and substantive. In the case of the sove- 
rei^ it is his or her actual tenure of the office of king or queen 
which regulates the rank and place of the various members of 
the royal family, and in the case of peeresses by marriage, 
although their rank and place are derivative in origin, yet they 
are substantive in continuance, since during coverture and widow¬ 
hood peeresses by marriage are as much peeresses as peeresses in 
their own right, and their legal and political status is precisely 
the same as if they hod acquired it Ity creation or inheritance. 

Bearing the above definitions and explanations in mind, the 
following canons or rules may be found practically u.seful:— 

1. Anybody who is entitled to both personal and official 
precedence is to be placed according to that which implies the 
higher rank. If, for example, a baron and a baronet are both 
privy councillors, the precedence of tlie first is that of a baron 
and the precedence of the second is that of a privy councillor. 
And similarly, except as hereafter stated, with respect to the 
holders of two or more personal or two or more official 
dignities. 

2. Save in the case of the sovereign, official rank can never 
supply the foundation for derivative rank. Hence the official 
precedence of a husband or father affords no indication of the 
personal precedence of his wife or children. The wives and 
children, for example, of the archbishop of Canterbury, the lord 
high chancellor or the speaker of the House of Commons do 
not participate in their official rank but only in their personal 
rank, whatever it may be. 

3. Among subjects men alone can convey derivative rank, 
except in the case of the daughters and sisters of the sovereign, 
or of peeresses in their own right. But no man can acquire any 
rank or place by marriage. The sons-in-law or brothers-in-law 
of the sovereign and the husbands of peeresses in their own right 
have as such no precedence whatever. And the daughter and 
heiress of the premier duke of England, unless she happens to be 
also a peeress in her own right, does not transmit any rank or 
place to her children. 

4. Within the limits of the peerage derivative rank is as a 
rule always merged in personal, as distinguished from official, 
substantive rank. If, for example, the younger son of a diike is 
created a baron or inherits a barony, his precedence ceases to be 
that of a duke’s younger son and becomes that of a baron. 
But where the eldest son of a duke, a marquess or an earl is 
summoned to the House of Lords in a barony of his father’s, 
or succeeds as or is created a baron, he is still, as before, “ com¬ 
monly called ’’ by some superior title of peerage, as marquess, 
earl or viscount, and retains his derivative precedence on all 
occasions, except in parliament or at ceremonies which he attends 
in his character as a peer. The younger sons of all peers, 
however, who are created or who inherit peerages—which they 
often do under special limitations —are everywhere placed 
according to their substantive rank, no matter how inferior it 
may be to their derivative rank. But if the Son of a duke or a 
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diatcly wore the wives or widows of the next successors in their 
husbands dignities. But the sons and daughters of peers and 
baronets have precedence immediately before the sons and 
daughters of the holders of the dignities to whom their fathers 
succeeded. The reason of this is that the first are senior in the 
dignities and the second are nearer in the line of succession to 
them. 

6. The widows of peers who many again either share the 
precedence of their second husbands or resume the precedence 
belonging to them independently of their marriage with their 
first husbands. Thus, if the daughter of a duke or an esquire 
marries first an earl and secondly a baron, although she remains 
a peeress, she is placed as a baroness instead of a countess. But 
if either of them should marry a commoner as her second 
husband, whatever may be his rank or degree, she ceases to be a 
peeress. While, however, the duke’s daughter, if her second 
husband were not the eldest son of a duke, would resume her 
precedence as the daughter of a duke, the esquire’s daughter 
would share the precedence of her second husband, whether he 
were a peer’s son, a baronet, a knight or an esquire. The widows 
of peers have long kept their former rank in society, but they 
have no such right unless by permission of the sovereign, which 
permission has on several recent occasions been refused. 

7. The widows of the eldest and younger sons of dukes and 
marquesses and of the eldest sons of earls, and also the widows of 
baronets and knights who marry again, are permitted by the 
etiquette of society to keep the titles and rank acquired by their 
first marriage if their second marriage is with a commoner 
whose precedence is considerably lower. But the widows of the 
younger sons of earls and of the eldest and younger sons of 
viscounts and barons, although their precedence is higher 
than that of the widows of baronets and knights, are not 
allowed to retain it, under any circumstances, after a second 


marriage. 

8. Marriage does not affect the precedence of peeresses m 
their own right unless their husbands are peers whose peerages 
are of a higher degree, or, being of the same degree, are of more 
ancient creation than their own. If, for example, a baroness in 
her own right marries a viscount she is placed and de.scribed as a 
viscountess, or if she marries a baron whose barony is older than 
hers she is placed in his precedence and described by his title. 
But if she marries a baron whose barony is junior to bers she 
keeps her own precedence and title. 

9. The daughters of peers, of sons of peers, baronets and 
knights retain after marriage the precedence they derive from 
their fathers, unless they marry peers of any ran'k or commoners 
of higher rank than their own. Hence, for example, the daughter 
of a duke who marries the eldest .son of a marquess is placed as 
a duke’s daughter, not as the wife of a marquess’s eldest son, 
and the daughter of a baronet who marries the younger son of a 
knight is placed as a baronet’s daughter and not as the wife of a 
knight’s younger son. 

10. What are termed “ titles of courtesy are borne by all the 
sons and daughters of peers and peeresses in their own right, who 
in this connexion stand on exactly the .same footing. The 
eldest sons of dukes, marquesses and earls are designated by the 
names of one or other of the inferior peerages of their fathers, 
usually a marquessatc or an earldom in the first, an earldom or a 
yiscounty in the second and a viscounty or barony in the third 
case. The rule applicable in former times, still adhered to by 

■' the older English dignities, was that a duke’s eldest son was 
,’Styled earl, the son of a marquess, viscount, the son of an earl, 
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tuniaines. The younger sons of earls and both the eldest and 
the younger sons of viscounts and barons are described as 
" honourable ” before both their Christian names and surnames. 
The daughters of dukes, marquesses and earls are styled “ ladies” 
before both their Christian names Md surnames. The daughters 
of viscounts and barons are described as “ honourable ” before 
both their Christian name.s and surnames. If the eldest son of a 
marquess or an earl marries a woman of rank equal or inferior 
to his own, she takes his title and precedence; but if she is of 
superior rank she retains, with her own precedence, the prefix 
“ lady ” before her Christian name followed by the name of 
her husband’s title of courtesy. Again, if the younger son of a 
duke or a marquess marries a woman of rank ecjual or inferior 
to his own, she is called “ lady,” with his Christian and sur¬ 
name following, and is placed in hb precedence; but, if she is 
of superior rank, .she retains, with her own precedence, the 
prefix “ lady ” before her Christian name and his surname. If the 
daughter of a duke, a marquess or an earl marries the younger 
son of on earl, the eldest or younger son of a viscount or baron, a 
baronet, a knight or an esquire, &c., she retains, with her own 
precedence, the prefix “ lady ” before her Christian name iuid 
her husband’s surname. If the daughter of a viscount marries 
the younger son of an carl or anybody of inferior rank to 
him, or the daughter of a baron marries the younger son of a 
viscount or anylxidy of inferior rank to him, she retains her own 
precedence with tlie prefix “ honourable ” before the addition 
“ Mrs ” and his surname or Christian name and surname. But, 
if her husband is a baronet or a knight, she is called the Honour¬ 
able Lady Smith or the Honourable Lady Jones, as the case may 
be. The wives of the younger sons of earls and of the eldest and 
younger sons of viscounts and barons, if they are of inferior 
rank to their husbands, take their precedence and are described 
as the Honourable Mr.s, with the surnames or Christian names 
and surnames of their husbands following. The judges were 
placed by James 1 . before the younger sons of viscounts and 
barons and accorded the title of “ honourable ” (?.t).). But in 
this addition their wives do not participate, since it is merely an 
official distinction. 

It is manifest on even a cursory examination of the tables 
we have given that, although they embody the only scheme of 
general precedence, whether for men or for women, which is 
authoritatively sanctioned or recognized, they are in many 
respects very imperfectly fitted to meet the circumstances and 
requirements of the present day.' In both of them the limits 
prescribed to the royal family are pedantically and inconveni¬ 
ently narrow, and stand out in striking contrast to the wide and 
ample bounds through which the operation of the Royal Marriage 
Act (12 Geo. III. c. n) extends the di.sabilities but not the 
privileges of the sovereign’s kindred. Otherwise the scale of 
general precedence for women compares favourably enough with 

> “There are no doubt certain public ceremonials of State, such 
as Coronations, Royal Public Funerals and Processions of the 
Sovereign to Parliament, &c., wherein various public functionaries 
walk and have for the occasion certain places assigned to them, 
but which they may not at all times find the same, as it by no 
means foUows that they are always entitled to the same place for 
hAvi&g been there once *. there is to & certain extent a precedent 
furnished thereby, and in some cases the uniformity of precedenci- 
in regard to one class over another has in such cases become estab- 
lishS This applies, for instance, to the places of the Gentlemen 
of the Privy Chamber, Law Officers of the Crown and Masters 
and Six Clerks in Chancery, who have no definite or fixed place 
m the tables of precedency regulating the general orders of society, 
though in reference to State ceremonials they have certain places 
assigned in the order of procession in right of their offices, which, 
however, give them no general rank. Upon such occasions, never 
theless the legal rank and precedence which they hold in the Courts 
of Law is observed, and so far establishes among themselves, and 
in reject to their several classes, their precedency (Sir Charles 
Young, Order of Precedence, &c., pp. 59 -bt)' 
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of the Jmightly orders, there certainly does not seem to be any 
good reason why it should omit the mistress of the robes and the 
Itulies of the bi^chamber, or the ladies of the royal order of 
Victoria and Albert and the imperial order of the Qown of India. 
But these are trifling matters in themselves, and concern only 
a minute fraction of the community. The scale of genend 
precedence for men is now in substantially the same condition 
as that in which it has been for between two and three centuries, 
and the political, to say nothing of the social, arrangements to 
which it was framed to apply have in the interval undergone an 
almost complete transformation. The consequence is that a 
good deal of it has come down to us in the shape of a survival, 
and has ceased to be of any practical use for the purpose it was I 
originally designed to effect. While it comprises several official 
and personal dignities which are virtually obsolete and extin¬ 
guished, it entirely omits the great majority of the members of 
government in its existing form, and whole sections of society 
on a less exalted level, to whom it is universally felt that some 
rank and place at all events are both in public and in private 
justly due. And, when it does confess the presence of any of 
the sovereign’s principal ministers, it commonly places them in 
positions which are out of all keeping with their actual eminence 
and impwrtjmce. It ranks the lord president of the council 
and the lord privy seal before dukes, while it places the chan¬ 
cellor of the exchequer after the younger sons of earls and the 
eldest sons of barons, and the secretaries of state after the master 
of the horse and the vice-chamberlain of the household. The 
lord chancellor stdl has precedence as the first of the great 
officers of state, which was allotted to him not as what he is, 
the head of the judicature, but as what he once was, the prime 
minister of the sovereign; and the lord chief justice, who is next 
to him in regular judicial rank, as presiding over the common 
law courts, as he presides over the courts of equity, is placed 
after the chancellors of the exchequer and of the duchy of 
Lancaster, who still have the precedence which was allotted to 
them not as ministers, which they are, but as judges, which they 
are no longer. Neither the lord-lieutenant of Ireland, the 
viceroy of India, nor the governor-general of Canada has any 
rank or place at St James’s, where, as well as at Westminster, 
the lord steward or the lord chamberlain of the household is a 
much greater and more splendid personage. Again, in the scale 
of general precedence there are no clergymen except bishops, no 
lawyers except judges, and no officers of either the army or the 
naty from field marshals and admirals of the fleet downwards. 
Nor, of course, are any colonial governors or lieutenant-governors 
entered on it. It contains no mention of under-secretaries of 
state, chairmen or commissioners of administrative boards, 
comptrollers or secretaries of government departments, lord- 
lieutenants or sheriffs of counties, deputy lieutenants or justices 
of the peace, members of the House of Commons or graduates 
of the universities. It is true that among some of these classes 
definite systems of subordination are established by either 
authority or usage, which are carefully observed and enforced 
in the particular areas and spheres to which they have reference. 
But we have seldom any means of determining the relative 
value of a given term in one series as compared with a given term 
in another series, or of connecting the different steps in the scales 
of local, professional or academical precedence with the different 
steps in the scale of general precedence, to which such scales of 
special precedence ought to be contributory and supplementary. 
We know, for example, that major-generals and rear-admirals are 
of equal rank, that with them are placed commissaries-general 
and inspectors-general of hospitals and fleets, that in India along 
with civilians of thirty-one years’ standing they immediately 
follow the vice<hancellors of the Indian universities, and that 
in relation to the consular service they immediately precede 
agents-general and consuls-general. But there is nothing to 
aid us in determining whether in England they should be ranked 
with, before or after deans, king’s counsel or doctors in divinity, 
who are as destitute as they are themselves of any recogniz^ 
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NO fore%ner has any l«gid precedence in Gbreat Iftntsin/ 
but it la suggested that it being pro^ courtesy to accord to 
guests the precedence due to the rank they bear in their own 
countries, &ey should rank in society with and immedietely 
before those of the relative rank in England. It should, how¬ 
ever, be remembered that the younger sons of counts and 
other nobles bear the title of count with the addition of the 
Christian name, and they should be ranked with younger sons 
of British earls, &c., whatever title they bear. The eldest son 
of a duke for example is sometimes called prince, but the place 
accorded to him by the above rule would be next after a British 
marquess. Some persons of authoriw consider, however, that 
a foreigner should be given precedence over every native 
whatever the rank may be. 

It has now become usual to recognize ecclesiastical rank 
derived from the pope, even when held by subjects of the king. 
Cardinals, therefore, rank by international usage above arch¬ 
bishops, as princes of the blood royal, and in Ireland, Roman 
Catholic and Protestant bishops rank as such by authority of 
the warrants there in force. 

An order respecting precedence was sent by the secretary of 
state for the colonics to the governor-general of Canada (July 24, 
1868). Precedence in India is regulated by a Royal Warrant 
dated the 6th of May 1871, a copy of which is subjoined^ 

Victoria, by the Grace of God, of the United Kingdom of Great 
Britain and Ireland, Queen, Defender of the Faith. 

To all to whom these presents shall come, greeting. 

Whereas it hath been represented unto Us that it is advisable 
to regulate the Rank and Precedence of persons holding appoint¬ 
ments in the East Indies. In order to fix the same, and prevent 
all disputes, We do hereby declare that it is Our will and pleasure 
that the following Table be observed with respect to the Rank and 
Precedence of the persons hereinafter named, viz.:— 

Governor-General and Viceroy of India. Governor of Madras. 
Governor of Bombay. President of the Council of the Governor- 
General. Lieutenant-Governor of Bengal. Lieutenant-Governor of 
North-West I*rovinces. Lieutenant-Governor of the Punjaub. 
Commander-in-Chief in India, when a Member of Council. Chief 
Justice of Bengal. Bishop of Calcutta, Metropolitan of India. 
Chief Justices of Madras, Bombay and North-Western Provinces. 
Conunanders-in-Chief in Madras and Bombay, when also Members 
of Conncil. Ordinary Members of the Council of the Governor- 
General. Bishops of Madras and Bombay. Ordinary Members 
of Council in Madras and Bombay. 

Commander-in-Chief in India, when not a Member of Council. 
Puisne Judges of the High Courts of Calcutta, Madras, Bombay 
and North-Western Provinces. Commanders-in-Chief, Madras 
and Bombay, when not Members of Council. Chief Commissioners 
and Resident at Hyderabad. Military Officers above rank of 
Major-General. Additional Members of the Council of the Governor- 
General when assembled to make laws, &c. Commodore command¬ 
ing Her Majesty's Naval Forces in India. Judge Advocate General 
of India. Secretaries to the Government of India. Addition^ 
Members of the Councils of the Governors of Madras and Bombay 
-when assembled to make laws, &c. Members of the Legislative 
^uncil of the Lieutenant-Governor of Bengal. Agents to the 
Governor-General in Rajpootana and Central India. Commissioner 
in Sind. Judges of the Chief Court, Punjaub. Chief Secretaries to the 
Governments of Madras and Bombay. 

First Class 

Civilians of a8 years’ standing to rank with Major-Generals. 

Advocate-General, Calcutta. Residents at Foreign Courts and 
Residents at Aden, the Persian Gulf and Bagdad. Recorders of 
Moulmein and Rangoon. Advocatas-General, Madras and Bombay. 
Members of the Boards of Revenue, Bengal, Madras, North-West 
Provinces. Secretaries to Local Govominonts. Chief Engineer, 
ist Class. ConrotroUer-General of Accounts in India. Directors- 
Gcneral, Post Office, Telegraphs and Irrigation. Judicial Com¬ 
missioners, Oude, Central Provinces, Mysore and Sind. Financial 
Commissioners in the Punjaub, Oude and Central Provinces. Arch¬ 
deacon of Calcutta. Secretary to Council of Governor-General 
for making Ijiws, &c. Ofiicers Commanding Brigades. 


' This subject was considered by the House of Lords in February 
I6a8, on the proposition of a committee that no foreign nobility 
ha.s right of precedence within this realm before any peer of this 
kingdom. 
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Sbcond Class I 

ClviUails oi to years' standing nidcing witk Colonels. 

Commissioners u£ Divisions. Directors oi Public Instruction 
under Governments. Private Secretary to Viceroy. Military 
Secretary to Viceroy. Arcbdeacons of Madras and Bombay. 
Surveyor-General of India. Superintendent, Great Trigonometrical 
Survey. Sanitary Commissioner with Goremmant of India. 
Superintendent oi the Geological Survey in India. Inspoctor- 
Genoral oi Forests in India. 

standing Counsel to Govorament of India. Kemcmbrancors of 
Legal Affairs, and Legal Advisers to the Government in the North- 
Wust Provinces and the Punjaub. Commissioners of Revenue 
Survey and Settlement. Chief Engineers, and and .^rd Class, and 
Superintendents of Irrigation. | 

Third Class 

Civilians of i2 years' standing ranking with Lieutenant-Colonels. 

Political Agents. Undcr-Secrctarics to Government of India. 
In-spector-Gcneral of Education, Central Provinces, and Directors- 
General of Education, Oude, Uritish Burmah, Berer and Mysore. 
Oflicers, I St Grade, Education Uqjartnient, Ofticers, lat Grade, 
Financi^ Department. Private Secretaries to Governors. Military I 
Secretaries to Governors. First Judges of Presidency Courts oi 
Small Causes. Ciiief Magistrates of Residency Towns. Adminis¬ 
trator-General, Calcutta. Admini.strators-General, Madras and 
Bombay. 

Inspectors-Genetal of Jails.! 

Sanitary Commissioners. [ Under Locid Govcrnmcnls. 

Conservators of Forests. j 

Superintending Engineers, ist Clitss. Deputy Directors of Post 
Office and Telegraphs and Directors of Traffic and Construction, j 
Postmastcrs-Gcneral. Senior Chaplains. Oflicers, isl Grade, j 
Geological Survey. Officers, 2nd Grade, Education Department. | 
Oflicers, 2nd Grade, Financial Department. Superintendents, i.st j 
Grade, Telegraph Department. 

Fourth Class 

Civilians of 8 years' standing ranking with Majors. 

Assistant Political Agents. Officers, 2nd Grade, Geological 
Survey. Officers, 3rd Grade, Education Department. OfTiccr:',, | 
3rd Grade, Financial Department. Superintendents, 2nd Grade, j 
Telegraph Department. Government Solicitors. , 

Firth Class 

Civilians of 4 years' standing ranking v/ith Captains. | 

Junior Chaplains. Officers, 4tli Grade, liducation Department. | 

Sixth Class 

Civilians of loss than 4 years’ standing to rank with Snbaltoms. j 

Note I. —Commissioners of Divisions within their own Divisions, 
and Residents and Political Agents within the. limits of Iheir respec 
tiva charges, to take precedence immediately before Civilians of 
the I St Class. 

Note 2.—Collectors and Magistrates of Districts, and Deputy 
Commissioners of District.s, and the Chief Oflicer of each Presidency 
Municipality, to take precedence within (heir respective charges 
before the 3rd CIa.ss and Lieutenant-Colonels in the Army. 

Sheriffs to rank within their charges immediately after Lieu¬ 
tenant-Colonels in the Army. 

AH Officers not mentioned in the above tabic, whose rank is 
regulated by corapari.son with rank in the Army, to have the same 
rank vrith reference to Civil Servants as is enjoyed by Military 
Officers of equal grades. 

All other persons who may not he mentioned in this table to 
take rank according to general u.sage, which is to be explained 
and determined by the Governor-General in Council in case any' 
question shall arise. 

Nothing in the foregoing rules to disturb the exi.sting practice 
relating to precedence at Native Courts, or on occasions of inter¬ 
course with Natives, and the Governor-General in Council to be ! 
empowered to make rules for such occasions in case any dispute 
shiJl arise. 

AH ladies to take place according to the rank herein assigned 
to their respective husbands, with the exception of wives of Peers, 
and of ladies having precedence in England, independently of 
their hnaband.s, and who are not in rank below the daughters of 
BarnnS; such ladies to take place according to their several ranks, 
with reference (0 such precedence in England, immediately after 
the wives of Members of Council at the Presulcncies in India. 

Given at Our Court at Windsor, this sixth day of May, in the 
year of our Lord one thousand eight hundred and seventy-one, 
aad in the thirty-fourth year of our Reign. 

By Her Majesty's Command. 

‘ (Signed) Argyll. 

(F. Dr.; W. A. L.) 


PSBCBNTOll (Late Lat. praeeentor, from pratdmre, to smg 
before, lead in singing), the title of the principal director of the 
singing or musical prions of the .service in a cathedral or 
cathedral church. In the English Church in cathedrals of the 
“ Old Fonndation ” the precentor is a member of the cathedral 
chapter and officially ranks next to the dean. His musical 
duties are usually performed by the “ succentor,” one of the 
vicars choral. In cathedrals of the “ New Foundation “ the 
“ precentor ” is not a member of the chapter, but is one of the 
minor canons. 

PRBCEPT (Lat. praecepfum, a rule, from pnucipert, literally 
to take beforehand, to give rules, instructions or orders), a com¬ 
mand or rule, especially one with regard to conduct or action, a 
moral rule or injunction, a maxim. Apart from this general 
use, the word was used, in law, of many orders in writing issuing 
from a court or other legal authority; it is now chiefly used of an 
order demiuiding the payment of money under a rate by poor 
law or other ItKal authorities (see Rate). The Latin form 
praecipe, i.e. enjoin, command, is used of the note of instructions 
delivered by a plaintiff or his solicitor to be filed by the officer 
of the court, giving the names of the plaintiff and defendant, 
the nature of the writ, &c. For the obsolete writ of praecipe 
quod reildat see Writ. 

PRECEPTOR, a teacher or instructor, the classical meaning 
of the Latin praeceplar, from praecipere, literally to take in 
advance, hence to give rules or “ precepts,” advise, teach. As 
an educational term in English the word is familiar through the 
College of Preceptors, a cliartered society chiefly composed of 
private teachers; it was incorporated in 1849 and was one of the 
first professional bodic.s to institute regular courses of pedagogic 
lectures and to award after examination the titles of licentiate 
and associate to teachers. It also holds examinations for pwpils. 
In post-classical Latin praeceptor meant a commander, praecipere, 
I0 order, enjoin, and the term was adopted by the Knights 
Templars for the heads of the provincial communities of knights 
established on their estates. 'The.se communities and the estates 
them.selves were known as “ preceptories,” and answered to the 
“ commanderies ” of the Hospitallers. 

PRECESSION OF THE EQUINOXES, in astronomy, the term 
assigned to the progressive motion of the equinox, because it 
takes place in a direction from east towards west, opposite to 
that in which planets move, and in which longitudes are 
measured. The equinox being defined as the point of intersec¬ 
tion of the equator and ecliptic, its motion arises from the fact 
that both of these great circles are in continuou.s though slow 
motion. The motion of the ecliptic is due to the action of the 
planets on the earth, which produces a slow progre.ssive change 
in the position of the plane of the earth’s orbit, and therefore of 
the ecliptic. This motion takes place round a diameter of 
the celestial sphere as an axis or nodal line, which intersects the 
sphere in two points, which are at present in longitudes about 
173“ and 353°. The direction of the motion around this axis 
is such that from the limits 353° through 0° to 173®, which 
inchidcs the vernal equinox, the motion is towards the south, 
while, in the remainder of the circle, it is towards the north. 
At the present time the rate of the motion is 46.7' per century. 
In consequence of the .smallness of the angle, 7°, which the axis 
of motion makes with the line of the equinoxes, its effect on the 
precession i.s quite small, now amounting to only 0.14' per 
annum. Owing to its cause this .small part of the precession is 
called “ planetaiy.” 

The motion of the equator is due to the combined action of 
the sun and moon on the equatorial protuberance of the earth 
(see Astronomy). Owing to its cause this largest part of the 
precession is called “ luni-solar.” Its fundamental law is that 
the mean celestial pole at each instant (see Nutation) moves, 
at right angles to the circle joining it to the pole of the ecliptic 
at that instant. Hence if the pole of the ecliptic were fixed, 
the celestial pole would revolve around it in a circle at a constant 
distance equal to the obliquity of the ccKptic. Owing, however, 
to the slow change in the position of the pole of the ecliptic, 
the motion is only approximately in a circle, and the obliquity 
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varies slowly from centuty to century . At the present time the 
rate rf motion measured on a great circle is about 20' per year; 
that is to say, both the pole aitd the plane of the equator move 
through this angle annually. But when measured around the 
pole of the ediptic as a centre the motion is about 2^5 times this 
or, at present, 5o-37* annually. This is the present amount of 
the luni-solar precessiMi which, if it remained constant, would 
entry the pole completely round in a period of 25,730 years. 
But the ex.act period varies slightly, owing to the motion of the 
pole of the ecliptic. The combined effect of the luni-solar and 
planetary precession or the total motion of the equinox is called 
the general precession. Its annual amount during our time is 
50'2564 +o‘0222o* T, T being the time reckoned from 1900 in 
centuries. 

PBSCIliCT (from Lot. praecingert, to encircle, enclose, sur¬ 
round, pfae and ctpgefe, to gird), an eidosure, a space within 
the boundarie.s, marked by walls or fences or by an imaginary 
line, of a building or group of buildings, especially used of such 
a space belonging to a cathedral or other religious building. 
The word is frequently used, indefinitely, of the neighbourhood 
or enyiroms of a place or building. In the United States of 
America it is applied to various minor territorial divisions or 
districts, for electoral or judicial purposes. In some of the 
states they correspond to the “ township ” as the prindpal 
subdivision of the “ county.” 

PRECIOUS ( 0 . Fr. predos, mod. pricieux, I,at. pretiosm, of 
high value or price, pretium), costly or of high value, particularly 
used in political economy of those metals which are “ valuable 
enough to be used as a standard of value and abundant enough 
for coinage ’’ (The Cenlury Dtelionary). The term is thus 
practically confined to gold and silver. Platinum in theory' 
may he included as it was used for coinage in Russia in 1828; 
the fluctuations in the. value of the metal caused its discontinu¬ 
ance in 1845 (see Gold. Sti.ver and Money). “ Precious 
•stones ” include those gems which are valued for ornament and 
jewelry. “Strictly .speaking the only precious stones are the 
diamond, ruby, sapphire and emerald," though the terra is often 
extended to the opal, notwithstanding its lack of hardness, and to 
the pearl . . . strictly an animal product,” G. F. Kunz, Gems and 
Precious Stones oj North America (1890) (see Gem, and I.APrDARV 
AND CiEM-CuTTrNG). A particular use of “ precious ” as meaning 
fastidious, over-refined, is taken from the French preeieux, 
familiar in the appellation of Les Prccieuses, given to the social 
and literary circle of ladies which centred round the Hotel de 
Rambouillet in the 17th century (.see Rambouillet; Catherine 
DE VrVONNE, MARQUrSE dkV 

PRECONIZATIOE (Late Lat. praeconiiaHo^ from praeconizare, 
to proclaim, Lat. praeco, a public crier), a public proclamation or 
announcement. In this sense it is practically obsolete; but the 
word is still technically used of the .solemn proclamation of new 
bishops, and of the sees to which they are appointed, made by the 
pope in the consistory of cardinals (see Bishop). In the English 
ecclesiastical courts “ praeconizc ” i.s also still used in tlie sense 
of " to summon by name." 

PREDELLA, the Italian word for a footstool or kneeling- 
stool, hence applied to the step or platform on which an altar 
rests, and to a shelf raised above the altar at the back, a .super¬ 
altar or graiino. The fare both of the step and shelf are fre¬ 
quently decorated with sculpture or painting, and the term 
*' prcdclla ” is frequently given to the sculpture or painting so 
used, and, further, to any painting that is a pendant to a larger 
work. 

PREDBSTINATIOE (from Late l.at. praedcstinare, to deter¬ 
mine beforehand; from the root sta, as in stare, stand), a theologi- 
r.al term used in three sen-ses ; (i) God's unchangeable decision 
from eternity of all that is to be; (2) God’s destination of men to 
everlasting happiness or misery'; (3) God’s appointment unto 
life or " election ” (the appointment unto death being called 
“ reprobation,” and the term “ foreordination ” being preferred 
to " predestination ” in regard to it). In the first sense the 
conception is similar to that of fate; this assumes a moral 
character as nemesis, or the inevitable penalty of transgression. 


Sophocles reprewnts man’s life as woven with a " shuttle of 
adamant” (Antigone, 622-624). Stoicism formulated a doctrine 
of providence or necea^. Epicurus denies a divine superin¬ 
tendence of human affairs. A powerful influence in Scandinavian 
religion was exercised by the belief in “ the nornir, or Fates, 
usually thought of as three sisters.” In Brahminic thought 
Karma, the consequences of action, necessitates rebirth in a 
lowr or higher mode of existence, according to guilt or merit. 
With some modifications this conception is taken over by 
Buddhism. The Chinese tao, the order of heaven, which should 
be the order for earth as well, may also be compared. Accord¬ 
ing to Josephus (Antiq. xviii. i, 3,4; xiii. $, 9) the Sa^ucees 
denied fate altogether, and placed good and evil wholly in man’s 
choice; the Pharisec.s, while recognizing man’s freedom, laid 
emphasis on fate; the Essencs insisted on an absolute fate. 
This statement is exposed to the suspicion of attempting to 
assimilate the Jewish .sects to the Greek schools. In Islam the 
orthodox theology teaches an absolute predestination, and yet 
some teachers Ivold men responsible for the moral character of 
their acts. The freethinking school of the Mo’tazilitcs insisted 
that the righteousness of God in rewarding or punishing men for 
their actions could be vindicated only by the recognition of 
human freedom. 

The qucfition of the relation of divine and human will has been 
the subject of two controversies in the Christian church, 
the Augustmian-Pelapan and the Calviiiistic-Arminian. Pelagius 
maintained the free-will of man, and held that man’s conduct, 
character, destiny are in his own hand. Grace, by enlightening, 
forgiving sin and .strengthening his moral powers, helps man to 
fulfil tins purpose. While gr.ico is meant for all, men make them¬ 
selves worthy of it by striving after virtue. This doctrine as 
minimizing grace was repugnant to Augustine. He reg.urdoil 
mankind as .sinful, guilty, ruined, incapable of any good. God 
alone can save. His grace is effectual and irresistible. As what 
God has done He has ctamally willed to do, grace involves pre¬ 
destination. God has from eternity chQ.scn those whom He wills 
to save (" election "), and consequently He has also passed over 
those whom He leaves to perish (’’ praetcritkm As all deserve 
damnation, there is no injustice in leaving them to their deserta 
The '■ reprobation ’’ of the wicked is not the cause of tlieir sin; 
God's foreknowledge does not make the sin necessary; how repro¬ 
bation and foreknowledge are related is not made j>lain. 

The doctrine of Augustine was revived in the gth century by 
Gottschalk, who taught that God’s passing over the lost meant 
their predestination to punishment. Hincmar of Beims perse¬ 
cuted nim for not distinguisliing the two positions. Tills dispulc 
would have little interest now, liad not Hincmar appealed to John 
Scotus Erigcna, who attempt^ to .solve the theological problem 
by philo.sophical conceptions. He denied tliat foreknowledge or 
predestination as temporal relations could be properly predicated 
of God as eternal; Ito described sin and its consequences as negations, 
neither caused by nor known to God; he maintained that as evil 
is only a stage in the development of good, there will ultimately 
be a universal return to God. Thus the doctrine of reprobation 
was emptietl of meaning. This defence of orthodoxy was con¬ 
demned as heretical. The controversy was kept up during the 
scholastic ixiriod. ’rhumas Aquinas followed Augustine. Duns 
Scotus leaned toward Scmi-PclapanLsm, which rejected the doctrine 
of predestination, and maintained a co-operation of freedom and 
grace. While Aquinas affirmed the jicsitions of Augustine, he 
deduced them from bis Aristotelian conception of God as “ firet 
mover, itself unmoved." His original contribution to the subject 
was his theory ol divine concurrence. He distinguishes secondary 
causes a-s natural and nccc.s.sary, and as voluntary and contingent; 
though both arc .set in motion by God, yet as the naturid 
remain nataral, so do the voluntary remain voluntary. But this 
is clearly only a verlral .solution. 

At the Reformation the Augustinian position was accepted by 
both Luther and Calvin. Melanchthon modified his earlrer view 
in the direction of synergism, the theory of a co-operation of divine 
grace and human freedom. The later Lutheran doctrine is " that 
man, unable as he is to will any good thing, can yet use the meaus 
of grace, and that these means of grace, carrying in themselves 
a divine power, produce a saving effect on all who do not 
voluntarily oppose their influence. Baptism, e.g. confers grace, 
which if not resisted is saving. And God, foreseeing who 
will and who will not, resist the grace offered, predestinates 
to life an who are foreseen as beUevers." Calvin’s view is the 
same as Augustine’s. He held the sublapsarian view that the 
fall was decreed, but not the supralapsanan view that it " was 
decreed as a means towards carrying out a previous decree to save 
some and leave others to perish." The latter view was held by 
Beza and other Calvinists, and, it Is .said, reptlled Arminius from 
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Calvinism, and led him to ionnulate the doctrine that as repentance 
and iaith are the divinely decreed conditions of eternal life, C^d 
has determined to give that life to all whom He foresees as fulfilling 
these conditions. According to Calvinism God’s election unto 
sivation is absolute, determined by His own inscrutable will; 
according to Arminianism it is conoitional, dependent on man's 
use of grace. The Synod of Uort (1618-1619) which affirmed the 
sublapsarian without excluding the supralapsarian form of Calvin¬ 
ism, condemned the views of Arminius and liis followers, who were 
known as Remonstrants from the remonstrance " which in four 
articles repudiates supralapsarianism and infralapsarianism (wluch 
regarded the Fall as foreseen, but not decreed), and the doctrines 
of irresistibility of grace, and of the impossibility of the elect finally 
falling away from it, and boldly asserts the universality of grace. 

In the Church of Rome the Dominicans favoured Augustininnism, 
the Jesuits Semi-Pelagianism; the work of Molina on the agreement 
of free-will with the gifts of grace provoked a controversy, which 
the pope silenced without deciding; but which broke out again 
a generation later when Jansen tried to revive the decaying Augus- 
tinianism. The church of Kngland has passed through several dis¬ 
putes regarding the question whether the Thirty-Nine Articles arc 
Calvinistic or not; while there is some ambiguity in the language, 
it seems to favour Calvinism. At the Evangelical Revival the 
old questions came up, as Wesley favoured Arminianism and 
George Whitefield Calvinism. In Scotland Calvinism was repudi¬ 
ated by James Morison, the founder of the Evangelical Union, 
who declared the three universalities, God's love for all, Christ's 
death for all, the Holy Spirit's working for all. 

While retained in the creeds of several denominations, in the 
public teaching of the churches the doctrine of predestination 
has lost its place and power. While the doctrine of election 
magnified God's grace, and so encouraged humility in man, it 
minimized man’s freedom, and so produced either an over-confi¬ 
dence in tho.se who believed themselves elect, or despair in those 
who could not reach the assurance. Now it is recognized that 
God’s sovereignty must he conceived as consistent with man's 
liberty. While God fulfils His all-embracing purpose, that 
fulfilment leaves room for the exercise of individual freedom; 
the freedom God has bestowed on man lie ran .so restrain and 
direct as to overrule even its abuse for His own gracious end.s. 
That God desires that all should be saved, and that the salvation 
of each depends on his own choice—these are the general con¬ 
victions of modem theology. The problem now is the reconcili¬ 
ation of human freedom with divine foreknowledge. Martineau 
accepts Dugald Stewart's solution. “ There is no absurdity in 
supposing that the deity may, for wise purposes, have chosen 
to open a source of contingency in the voluntary' actions of his 
creatures, to which no prescience can possibly ext'end.” Others 
hold the problem to be insoluble, and not needing to be solved. 

(A. E. G.*) 

PRUDICABLES (Lat. praedicahilis, that which may be stated 
or affirmed), in scholastic logic, a term applied to a classification 
of the possible relations in which a predicate may stand to its 
subject. The list given b>' the schoolmen and generally adopted 
by modern logicians is bas^ on the original fivefold classification 
given by Aristotle {Topics, a iv. loi b. 17-25) : definition (opot), 
genus (yeVos), differentia {^uupopd), property (Kiov), accident 
(sruixfitfiriKoty The scholastic classification, obtained from 
Boetius’s Latin version of Porphyry's Eisagogc, modified 
Aristotle's by substituting .species («ISos) for definition. Both 
classifications are of universal, concepts or general terms, ^ 
proper names of course being excluded. There is, however, a 
radical difference between the two systems. The standpoint 
of the Aristotelian classification is the predication of one uni¬ 
versal concerning another. The Porphyrian, by introducing 
species, deals with the predication of universals concerning 
individusds (for species is necessarily predicated of the indi¬ 
vidual), and thus created difficulties from which the .Aristotelian 
is free (see below). 

The Aristotelian classification may be briefly explained: (i) The 
Definition of anything is the statement of its essence (Arist. rb rl 
Jiv firm), i.e. that which makes it what it is : e.g. " a triangle is 
a three-sided rectilineal figure." (z) Genus is that part of the 
essence which is also predicable of other things diSerent from 
them in kind. A triangle is a rectilineal figure; i.e. in fixing the 
genus of a thing, we subsume it under a higher universal, of which 

' Strictly Aristotle’s classification is into four as Swe^opi really 
belongs to yivos. 


it is a species. (3) Differentia is that part of the essence which 
distinguishes one species from another. As compared with quadri¬ 
laterals, hexagons, &c., all of which are rectilineal figures, a triangle 
is " differentiated " as having three sides. (4) A Property is an 
attribute which is common to all the membm of a class, but is 
not part of its essence {i.e. need not bo given in its definition). 
The fact that the interior angles of all triangles ore equal to two 
right angles is not part of the definition, but is universally true. 

An Accident is an attribute which may or may not belong to 
a subject. The colour of the hnman hair is an accident, for it 
belongs in no way to the essence of humanity. 

This classification, though it is of high value in the clearing uji 
of our conceptions of the essential contrasted with the accidental 
the relation of genus, differentia and definition and so forth, is oi 
more significance in connexion with abstract sciences, especially 
mathematics, than for the physical sciences. It is superior on the 
whole to the Porphyrian scheme, which has grave defects. As has 
been said it classifies universals as predicates of individuals and 
thus involves the difficulties which gave rise to the controversy 
between realism and nominalism (?.e.). How are we to distinguish 
species from genus ? Napoleon was a Frenchman, a man, an animal. 
In the second place how do we distinguish property and accident ? 
Many so-called accidents arc predicable necessariiy of any particular 
persons. This difficulty gave rise to the distinction of separable and 
inseparable accidents, which is one of con.siderable difficulty. 

See the modern logic textbooks. 

PREDICAMENT, now used only in the sense of a dangerous 
or unpleasant position or situation. It meant properly lliat 
which is “ predicated ’’ or affirmed (Lat. praedicar^ of anything, 
in logic, one of the ten Aristotelian categories (see Categokv), 
and so any definite state or condition. The use of “ predica¬ 
ment ” in the sense of “ bad predicament,” without the limiting 
adjective, is paralleled by “ plight,” for ‘‘ bad plight,” " success ” 
for “ good success.” 

PREDICATION (from Lat. praedicare, to state, assert), in 
logic, the terra which denotes the joining of a predicate to a 
subject in a judgment or proposition. The statement “ all 
men are mortal ” is to predicate mortality of all men. In other 
words a judgment is made up of a subject and a predicate joined 
by a cupula. Since the true unit of thought is the judgment, 
since all concepts or universals exist only in continuous thinking 
(judging), the theory of predication is a fundamental part of logic. 
'The true relation of subject and predicate has not been deter¬ 
mined with unanimity, various logicians emphasizing different 
aspects of the process (see Logic). The logical use of “ predi¬ 
cate ” is to be distinguished from the grammatical, which 
includes the verb, whether it be the verb “ to be ” in its various 
forms, or another verb. The simple grammatical sentence 
“ he strokes the dog ” the first word is the subject, while “strokes 
the dog ” is the predicate, including verb and object. In logic 
every proposition is reducible to the form “ A is B,” “ B ” being 
the predicate. Thus the logical form of “ he strokes the dug ” 
would be “ lie is stroking the dog ” or some other periphrasis 
which liberates and determines the logical predicate. The 
true significance of the logical copula is difficult. It cannot be 
described simply as a third {i.e. .separate part) of the judgment, 
because until two terms arc enjoined by it they are not subject 
and predicate. Much discussion has raged round the question 
whether the use of the verb “ to be ” as the copula implies that 
existence is predicated by the subject. It may be taken as 
.generally agreed that this is not the case (see further Logic, and 
the textbooks). 

PRE-EXISTENCE, DOCTRINE OF, in theology, the doctrine 
that Jesus Christ had a human soul which existed before the 
creation of the world—the first and most perfect of created things 
—and subsisted, prior to His human birth, in union with the 
Second Person of the Godhead. It was this human soul which 
suffered the pain and sorrow described in the Gospels. The 
chief exposition of this doctrine is that of Dr Watts {Works, v. 
274, &c.); it has received little support. In a wider form the 
doctrine has been applied to men in general-^namely, that in the 
beginning of Creation God created the souls of all men, which 
were subsequently as a punishment for ill-doing incarnated in 
physical bodies till discipline should render them fit for spiritual 
existence. Supporters of this doctrine, the Pre-existants or 
Pre-exi'stiani, arc found as early as the and century, among 
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them being Justin Martyr and Origen (?.».), and the idea not 
only belongs to metemp^chosis and mysticism generally, but is 
widely prevalent in Oriental thought. It was condemned by the 
Council of Constantinople in 540, but has frequently reappeared 
in modem thought (cf. Wordsworth’s Intimations of Immortality) 
being in fact the natural correlative of a belief in immortality. 

PREFACE (Med. Lat. prefatia, for classical praefatio, praefari, 
to speak beforehand), an introduction to a book, ^0 any 
preliminary or introductory statement. In liturgical use the 
term is applied to that portion of the Eucharistic service which 
immediately precedes the canon or central portion; the preface, 
which begins at the words Vere dignum, “ It is very meet, right, 
&c.,” is ushered in, in all liturgies, with the Sursum Corda, 
“ Lift up your hearts," and ends with the Sanctus, “ Holy, Holy, 
Holy,” 8fc. In the Western liturgies proper prefaces are 
appointed for particular occasions (see Liturgy). 

PREFECT {pifet), in France, the title of a high ofRcial. The 
prefects of the department were created by a law of the aSth 
Pluviose in the year VIII. (Feb. 17, i8oo). They were intended 
to be the chief organs of internal administration, and have, in 
fact, discharged this function, e.specially under the First and 
Second Empire, surviving, though with diminished importance, 
under the other forms of government which modem France has 
seen. In comparison with other French officials, they are well 
paid (the salary nowadays ranges from 39,000 to 18,000 francs 
according to the class). 

In the administration of the ancien regime the term “ prefect ’’ 
was not employed; practically the only case in which it occurs 
was in the organization of the establishment of in.stitutions 
opened by the religious orders, in which there was generally a 
“ prefect of the studies ” (prefet des etudes). In the year VIII., 
in the discu.ssion of the law of the 28th Pluviose, no reason was 
stated for the choice of this term. But like the “ Tribunes ’’ 
and “ Consuls ” of the constitution of the year VIII., it was 
taken from the Roman institutions which were then so fashion¬ 
able (see Praefect); it may also be recalled that Voltaire had 
used the term “ prefecture " in speaking of the authority of 
Louis XIV. over the free towns of Alsace. 

Tho prefect has to a certain extent a double character and two 
series of functions. Firstly he is the general representative of the 
government, whose duty it Is to ensure execution of tlie govern¬ 
ment’s decisions, the exercise of the law and the regular working 
r.f all branches of the public service in the department. In so far 
the role of the prefect is essentially political; he guarantees the direct 
and legal action of the government in lii.s department. He has the 
supervision of all the state services in his department, which pro¬ 
cures the necessary uniformity in the working of the scrvmcs, 
each of which is specialireH within a narrow .sphere. Ho serves as 
a local source of information to the government, and transmits 
to it complaints or representations from those under his adminis¬ 
tration. In the name of the .state he exercises a curtain adminis¬ 
trative control over the local authorities, such as the conseil 
gtniral, the mayors and the municipal councilti. This control, 
though considerably restricted by the law of the loth of August 
1871, on the conseils giniraux, and that of the 5th of April 1884, 
on municipal organization, still holds good iii some unportant 
respects. The prefect can still annul certain decisions of the conseil 
gtniral. He can suspend for a month a municipal council, mayor 
or deputy-mayor; certain decisions of the municipal councils 
require his approval; and he may annul such of their regulations 
as are extra vires. He can annul or suspend the maire’s decrees 
and he has also considerable control over public institutions, charit¬ 
able and otherwise. He may make regulations {rfglemenis) both 
on qiecial points, in virtue of various laws, and for the general 
administration of the police. 

When the prefects were created in the year Vlll. the intendants 
of provinces of the ancien rigime were taken as a model, and there 
is a great resemblance between their respective functions. The 
prefect, however, is no more than an intendant in miniature, 
being only at the head of a department, whereas the intendant 
w'as over a giniraliti, which was a much larger district. In the 
same way the sous-prifets corre.spond to the subdlliguis of the 
intendants, with the difference that they are actual officials sub¬ 
ordinate to the prefects, while the subdiUguis were merely the 
representatives with whom the intendants provided themselves, 
and to whom they gave powers. ’ 

Secondly, the prefect is not only the general representative of 
the government, but the representative of the department in the 
management of its local interests. But his unfettered powers in 


this respect have been reduced under the third Republic, This 
has chiefly been the effect of tho law of the loth of August 1871, 
which has led to decentralization, by increasing the powers of the 
conseils glndraux. The law created a departmental committee 
(commission dlpartemeniale) , dected by the conseil gintraX, which, 
in the interval of the sessions of the latter, takes part in matters 
concerning the administration of the departmental interests, 
either in virtue of the law, or by a delegation of powers from the 
conseil ginfral. 

The sous-prifets, having very limited powers of deciding ques¬ 
tions, servo above all as intermediaries between the prefect and the 
persons under his administration. This function was most usef^ 
in the year VIII., when communications were difficult, even within 
a department, but nowadays it only leads to complications. 
As a matter of fact their chief service to the administration lies 
in keeping up good relations with the maires of tho communes 
in their arrondissement.aad thus acquiring a certain amount of 
influence over them. The National Assembly, which passed the 
law of the loth of August 1871, had also decided to suppress the 
sous-prifets, but M. Thiers, who was tlien president of tlic Republic, 
persuaded them to reconsider this decision. Since then tho Chamber 
of Deputies has on several occasions taken advantage of the budget 
to attempt the suppression of the sous-prifets by refusing to vote 
tlio amount necessary for the payment of their salaries. But the 
government has always opiwsed this unconstitutional measure, 
holding that the suppression could only be efiected by an organic 
law, and that it would necessarily involvo a remodelling of tlic 
adniinlstrutivc organization. So tar their view has prevailed in 
tlie Cliambers. (J. P. E.) 

PREHHITE, a mineral consisting of calcium hydrogen ortho¬ 
silicate, H.^Ca2Al.^(SiO,).j. It crystallizes in the hemimorphic 
class of the ortliorhombic system, but the hemimorphic character 
is usually obscured by twinning. Crystals are generally platy 
in habit, but they rarely occur singly and di.stinctly shaped; 
almost invariably they are closely aggregated together to form 
barrel-shaped or globular groups with a crystalline surface. Thi.s 
form, together with the pale oil-green colour, gives the mineral 
a very characteri.stic appearance. It is tran.slucent and has a 
vitreous lu.stre. The hardness is rather over 6 and the spec. grav. 
2'8 o- 2’95. Crj'stals are pyro-elcctric. Prehnite is sometimes 
classed with the zeolites, since it occurs under the same condi¬ 
tions as these minerals ,and often in as.sociation with them : the 
small amount of water (4'4 %) is, however, expelled only at a 
red heat and is therefore not water of crystallization. 

Prehnite occurs as a mineral of secondary origin in the amygda- 
loidal cavities of basic igneous rocks, such as basalt and diabase, 
and less often, in veins in granite and gneiss. Fine specimens 
are found with zeolites in the volcanic rocks of several places in 
the south of Scotland, e.g. Old Kilpatrick in Dumbartonshire, 
Bishopton in Rciifrcwshirr, Campsie Hills in Stirlingshire and in 
the neighbourhood of Edinburgh; also at Paterson and Bergen 
hill in New Jersey, and with native copper in the trap-rocks of the 
Lake Superior region. In the French (at Le Bourg d’Oisans) 
and Tyrolese Alps it occurs with axinite, epidote, feldspar, &c., 
lining crevices in gneiss. Large masses have been found at Cradock 
in Cape Colony, from which locality it was brought in the i8th 
century by Colonel Prehn, the governor of the colony; hence the 
names " Cape chry.solite " and prehnite (of A. G. Werner, 1789). 
Prehnite is sometimes cut and polished for small ornamento; it 
then soincwhac resembles chrysoprasc in appearance. 

PREJUDICE (Lat. praejudicium), literally judgment or 
decision beforehand, which in classical usage meant a precedent, 
a preceding judgment, also a special form of judicial examination 
precedent to a trial, especially in matters relating to status. 
The transferred sense, of injury or damage inflicted by decisions 
or judgments disregarding interests affected, docs not appear 
till post-clas.sical times in litin. This last use of damage appicars 
in English in relation to legal matters, especially in the phrase 
“ without prejudice,” i.e. without detriment to rights or claims. 
When two parties are negotiating for the settlement of a dispute, 
statements or admissions made by or on behalf of either, with a 
stipulation, expressed or implied, that the statements are made 
“ without prejudice ” to the party’s claims in the dispute, 
cannot be put in evidence in litigation to settle the dispute (see 
Evidence). The general meaning of the word Ls that of opinion, 
favourable or hostile, based on prepossessions, and therefore 
biased or unreasonable. 

PREL, KARL, Freiherr von (1839-1899), German philo¬ 
sopher, was bom at Landshut on the 3rd of April 1839. After 
studying at the university of Munich he scryed in the Bavarian 
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army from 1859 to 1872, when he retired with the rank of captai^ 
He then gave iiimself up to philosophical work, especially in 
connexion with the phenomena of hypnotism and occultism 
from the modem psychological iitondpuinl. He attempted to 
deduce the existence of spirit, apart from, and yet entering from 
time to time into connexion with, the phenomena of the senses, 
by an examination of the relation between the ego of thought 
and the age of sensible experience as understood by Kant. In 
1868 he received the degree of doctor from the university of 
’riibingen in recognition of a treatise on the psychology of 
Dreams (pneirokriiikon. Der Traum vom Slanipunki des 
Iranuenienlalen Idealismui). 

Subsequently, ho published numerous works on various psycho¬ 
logical and scientific subjects, of which the more important are : 
bet eesunde Mensschenverstand vor den Problemen der Wissm- 
schafi (1872); Der Kampf urns Dasein <tm Himmel (1874) repub¬ 
lished in 18B2 under the title Fntufickelungsgeschiclite des Weltalls; 
Die Ptanetenheu’ohner und die Nehularhjpothese (1880): Die Philo- 
Sophie der lUystik (1885); Justinus Kcmer und die Seherin von 
Prrvorst (1880); Die monisHsche Seelenlehre (1888): Die Mystik 
der alien Griechen (1S88); Kants mvstische WeUanschawtng {i88g); 
Studien arts dent Gebiete der Geheimwissenschaften (1^0); Der 
Spiritismus {1893); Die Enideckting der Seele dutch die Gelieim- 
wissenschaften (1894-1895). In Der Kampf urns Dasein am Himmel 
von I^I enileavoured to apply the D.arwinian doctrine of organic 
evolution not only to the sphere ot coiisciousnoss but also even 
more widely as the philosophical principle of the world. He was one 
of a large number of German iliinkers who during the latter half 
of the 19th century endeavoured to treat the mind ai a mechanism. 
He died on the 4th of August 1899. 

See Evocution; t« Philosophy. 

PRELATE (Lat. praelutus, set above, from praefero, prefer), 
an ecclesiastical dignitary of high rank. In the early middle age.s 
the title prelate was applied to secular persons in high positions 
and thence it passed to persons having ecclesiastical authority’. 
The'Dr prelalis of Valerian is concerned with secular princes, 
and even as late as the 14th century the title was occasionally 
applied to secular magistrates. In medieval ecclesiastical 
usage the term might lie applied to almost any person having 
ecclesiastical authority; it was very commonly given to the 
more dignified clergy of a cathedral church, but often also to 
ordinary' priests charged with the cure of souls and, in the early 
days of raonasticism, to monastic superiors, even to superiors 
of convents of women. The term occurs very frequently in 
the Rule of St Benedict and other early monastic rules. 

In more modern usage in the Roman Catholic Church prelates, 
properly so railed, are those who have jurisdiction i« fora 
externo, but a liberal intcrjiretation has given the title a more 
general significance. Prelacy is defined by the canonists as 
“ pre'cminence with jurkdi’etion ” {f^aeeminentia raw piris- 
dictione), and the idea supposes an episcopal or quasi-episcopal 
jurisdiction. But gradually the title was extended to ecclesias¬ 
tical persons having a prominent office even without jurisdiction, 
and later .still it has come to be applied to ecclesiastical persons 
marked by some special honour though without rmy definite 
office or jurisdiction. 

We may’ therefore distinguish “ Iruc " from “ titular ” 
prelates. The true prelacy is composed of the persons who 
constitute the ecclesiastical hierarchy; jurkdiction is inherent, 
in their office and gives pre-eminence, as with patriarchs, arch¬ 
bishops and bishops. A good example of the dependence of 
prelacy on jurisdiction is found in those religious orders, such as 
the Dominicans, where authority is strictly elective and tem¬ 
porary. Thus a Dominican prior ranks ipso facto as a prelate 
during his three years of office, but, if not re-elected, loses this 
dignity with his jurisdiction. 

The true, no less than the titular, prelates have their various 
rariks, differing as regards title, precedence, clothing and other 
insignia. The di.stinguishing colour of a prelate’s clothing is 
vicilet; the form, like the greater or less use of violet, depends 
on the rank of the prelate. Tour classes may be distinguished : 

(1) Great prelates, e.g. cardinals, archbishops and bishops. 

(2) Exempt prelates (frraelati nuHius dioeceseos, prariaii Hullius), 
i.e. abbots and religious superiors, who are withdrawn from the 
ordinsay diocesan jurisdiction and themselves possess episcopal 


jurisdiction (jurisdictio quasi tpiscopaUs). (3) Roman prelates, 
(a) active and (b) honorary. The title m applied to numerous 
ecclesiaatica attached by some dignity, active or honorary, to 
the Roman court (see Cl'ria Romana), In the list of these 
prelates are protonotaries apostolic, domestic prelates, private 
chamberlains, participartti and supernumerary. Of tliese last 
there are two kinds, honorary and honorary extra urbem. Only 
protonotaries and domestic prelates are for life; the others lose 
their dignity at the death of the pope who appointed them. A 
special doss of Roman prelatures exist at Rome, endowed as a 
kind of ecclesiastical majority to which those members of certain 
families who are destined for the clerical life naturally succeed. 

In the reformed churches the title was retained in England, 
Sweden, Denmark and Germany. The cathedral chapter of 
Brandenburg consists of two prelates, the dean and the senior, 
besides eight other members. The chapter of Merseburg con- 
tain.s five prelates, viz. the dean, senior, provost, custos and 
scholasticus. In Baden the general synod is presided over by 
the prelate {prelat), i.e. the principal “ superintendent.” In 
the Church of England the term prelate has been since the 
Reformation appli^ only to archbishops and bishops. The 
word “ prelacy,” meaning no more originally than the office and 
dignity of a prelate, came to be apiplied in Presbyterian Scotland 
and Puritan England—especially during the 17th century'—to 
the episcopal form of church government, being used in a 
• derogatory sense. 

Soe pQ Can^e, Crlasfiafium mediae et i-nfimae latmitatis (new ed., 
by he. Favre, Nioffl, 1H83): Paul Hinschius, Kirchenrecht (Berlin, 
F. H. Verinc, j^rufessor of law at Prague, Lchrhuch des kaiho- 
Uscheii^ orientahseken und protestantise hen Kirchenrechts (1803). 

(E. O'N.) 

PRELLER, FRIEDRICH (1804-1878), German landscape- 
painter, was born at Eisenach on the 25th of April 1804. After 
studying drawing at Weimar, he went in 1821, on Goethe’s 
advice, to Dresden, where in 1824 he was invited to accompany 
the grand duke of Weimar to Belgium, He became a pupil 
in the academy at Antwerp. From 1827 to 1831 be studied in 
Italy, and in 1831 received an appointment in the Weimar school 
of art. In 1834-1836 he executed in tempera six pictures on 
subjects taken from the Odyssey in the “ Roman House ” at 
Leipzig, in 1836-1837 the landscapes with scenes iremiOberon in 
the Wieland room in the grand-ducal palace at Weimar, and in 
1836-1848 six frescoes on Tliuriijgian subjects commissioned by 
the grand duchess. In 1840 he visited Norway and produced a 
number of ca-sel works, some of which are preserved at Weimar. 
In 1859 he revisited Italy, and on his return in 1861 he completed 
for the grand-ducaJ museum the frescoes illustrative of the 
Odyssey, which are held to constitute his chirf claim to fame. 
Preller, who was also a successful etcher, died at Weimar on the 
23rd of April 1878. 

PRELLER) LUDWIG (1809-1861), German philologist and 
antiquarian, was born at Hambuig on the 15th of September 
1809. After having studied at Leipzig, Berlin and Gdttingen, 
in 1838 he was appointed to the professorship of philology at 
Dorjjat, which, however, he resigned in 1843. He afterwards 
spent some time in Italy, but settled in Jene in 1844, where he 
became professor in 1846. In the same year he removed as 
head librarian to Weimar, where he died on the 2jst of June 1861, 
His chief works axe : Demeter u. Persephone (1837); Gritchische 
Mylhologie (1854-1855; 4th ed., by C. Robert, 1887 seq.); and 
j Romische Mythologie (1858; 3rd ed. by H. Jordan, 1881-1883). 
He also co-operated with H. Ritter in the preparation of the 
most useful Historia philosophiue graecae el romame ex fontium 
loeis eorUexta (1838; ed. E. Wcllmaim, 1898). He contributed 
extensively to Ersrh and Gruber’s AUgemeine Encyklopddie and 
Pauly’s Reakncyhlopddie der classischen Alterlumswissenscbaft. 
A complete list of his works will be found in Ausgewdhlte’ 
Aufsdtae aus dem Gebiete der klassischen Aherthwesswissensehaft 
(ed. R. Kohler, 1864). 

See G T. StichUag, Ludwig PreUtr. Bine Geidchtniferede 
(Wofmar, 1863); C. Buesian, GesekitMe der eiassisehen Phtlologie 
in Deutschiand (1883). 
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IBEIQDM (I«t. pfaemum, profit, reward, prae+emere, to 
buy\ in genei^, a rewani or prisej a ooniideratian. In the law 
of inairance, the sum of money or consideration ^either annual 
or in a lump sum) which the inmired pays the insurers in order 
to gain a certain amount in the event of some specific loss 
liappening is termed a premium. The word is applied to the 
fee paid in consideration of being taught a trade or profession. 
It is also used in the sense of “ bonus,” as something beyond 
or additional, as in the phrases, " premium bonus system,” 

“ premium system,” where a bonus or sum is given in addition 
to wages in proportion to the value of the work done. On the 
stock exchange, when a security has not yet been fully paid 
up, it is customary to quote its price at par, or so much premium 
or discount. Par represents the amount actually paid up on it, 
while if it is above the level it is said to be at a premium of so 
much, or if below at a discount. 

PREMONITION (from Lat. prae, before, monere, to advise 
or warn), an impression relating to a future event. Strictly 
the word should mean a warning proceeding from an external 
source. Its modem extension to all forms of impre.ssion sup¬ 
posed to convey information as to the future is justified on the 
assumfrtion that such intimations commonly originate in the 
subliminal con.srinusness of the perdpient and are thence trans¬ 
ferred to the ordinary TOnsciousness. In modem times the best 
attested premonitions are those relating to events aliout to occur 
in the subject’s own organism. It was ob.scrved by the animal 
magnetists at the beginning of the 19th century in France and 
Germany, that certain of tlieir subjects, when in the ■“ magnetic ” 
trance, could foretell accurately the course of their diseases, 
the date of the occurrence of a crisis and the length of time needed 
to effect a cure. Similar observations were subsequently 
recorded in Great Britain and in America (see, for instance, the 
aise of Anna Winsor, 1860-1863, reported by I)r Ira Barrows)L 
The power of prediction possess^ by the subject in such cases 
may be explained in two wa^-s: (i) As due to an abnormal 
power of perception possessed by certain persons, when in the 
hypnotic trance, of the working of their own pathological 
processes; or (1) more probably, as the result of self-suggestion; 
the organism is “ set ” to explode at a given date in a crisis, 
or to des'clop the fore-ordained symptoms. 

Apart from these cases there are two t)q)cs of alleged pre- i 
monitions. (1) The future event may be foreshadowed by a I 
symbol. Amongst the best known of these symbolic impressions | 
are banshees, corpse lights, phantom funeral processions, { 
ominous animals or souni and symbolic dreams (e.g. of teeth 1 
falling out). Of all such cases it is enough to say that it is 
impossible for the serious inquirer to establish any rmisal con¬ 
nexion between the omen and the event which it is presumed 
to forc.shadow. (2) There are many instances, recorded by 
educated witnesses, of dreams, visions, warning voices, &c., giving 
precise information as to coming events. In some of these 
cases, where the dream, &c., has been put on record before its 
“ fulfilment ” Ls known, chance is sufficient to explain the coin¬ 
cidence, as in the recorded cases of dreams foretelling the winner 
of the Derby or the death of a crowned head. In cases where 
such an explanation is precluded by the nature of the details 
foreshadowed, the evidence is found to be defective, generaffy 
from the absence of contemporary documents. The persistent 
belief on the part of the narrators in the genuineness of their 
previsions indicates that in some cases there may be a halluci¬ 
nation of memory, analogous to the well known feeling of “ false 
recognition.” , Prof. Jositdi Royce has suggested for this supposed 
form of hallucination the term “ pseudo-presentiment.” 

Bret-iocRAimv.—^Sce Puysfgnr, Du Magnitistne animal (1807); 
Alexandre Bertrand, Traiti du somnamhulisme (1823); Mrs H. 
.Sidgwick, Proceedings S.P.P., vol. v.; F. W. H. Myers, Proceed¬ 
ings S.P.R., vol. xl.; F. W. H. Myers, Human Personality (1903); 
F. Podmoro, Studies in Psychical Research (1897); Proceedings 
American Society for Psychical Research (1889, Report on Phantasms 
and Presentiments); Annales des sciences psychiques (Jan.-Fcb. 
1889, article on Premonitions by G. B. Ermacora). (F. P.) 

PBBMONSTRATBN81AN8, also caUed Norbertines, and in 
England White Canons, from the colour of the habit; an order 
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of Augustin^ Canons founded in 1120 by St Norbert, after¬ 
wards archbisihop of Magdeburg. He had made various efforts 
to introduce a strict form of canonical life in various communities 
of canons in Germany; in 1120 he was working in the diocese 
of Laon, and there in a desert place, called Frtoontr6, in Aisne, 
he and thirteen companions ostiiblished a monastery to be the 
cradle of a new order. They were canons regular and followed 
the .so-called Rule of St Augustine (see Aucustinians), but with 
supplementary statutes that made the life one of great austerity. 
St Norbert was a friend of St Bernard of Clairvaux—and he was 
largely influenced by the Cistercian ideals as to both the manner 
of life and the government of his order. But as the Premonstrar- 
tensians were not monks but canons regular, their work was 
preaching and the exercise of the pastoral office, and they served 
a large number of parishes incorporated in their monasteries. 
Ihe order was founded in neo; in 1126, when it received papal 
approbation, there were nine houses; and others were established 
in quick succession throughout western Europe, so that at 
the middle of the 14th century there are said to have been over 
130D monasteries of men and 400 of women. The Premonstra- 
tensians played a predominant part in the conversion of the 
Wends and the christianizing and d3'ili2ing of the territories 
about the Elbe and the Oder. In time mitigations and relaxa¬ 
tions crept in, and these gave rise to reforms and semi-indq)en- 
dent congregations within the order. The Premonstratensians 
came into England (c. 1143) first at Newhouse in Lincoln, and 
before tiie dissolution under Henry Vlil. there were 35 houses. 
At the begnming of the 19th century the order had been almost 
Externainated, only eight houses surviving, all in the Austrian 
dominions. There are now some 20 monasteries and 1000 
canons, who serve numerous parishes; and there are two or three 
miall houses in England. The .strength of the order now lies 
in Belgium, where at Tongerloo is a great Premonstratensian 
abbej' that .still maintains a semblance of its medieval state. 

Helyot, Histoire des ordres riligieux (1714), ii. chs. 23-26; Max 
Heimbucher, Orden u. Koiigregaiionen (1Q07), ii. $ 56; articles in 
Wetzer u. Welte, Kirdienlexicon (2nd ed.), and Herzog, Reaten- 
cyhlopddie (3rd ed.). The best special study is F. Winter, Die Prdmon- 
stratenser des 12. Jahrh. und ihre Bedeutung fnv das nordosthche 
Deutschland (1865). (E. C. B.) 

PREMTSL, the reputed ancestor of the line of dukes and kings 
which ruled in Bohemia from 873 or earlier until the murder 
of Wcnccslaus HI, in 1306, and which was known as the Pfemy- 
slide d)'nasty. According to legend Pfemysl was a peasant of 
•S'.aditz who attracted the notice of Libussa, daughter of a certain 
Krok, who ruled over a large part of Bohemia, and is said to 
have been descended from Samo. Pfemysl married Libussa, 
the traditional foundress of Prague, and during the 8th century 
became prince of the Bohemian techs. His family became 
extinct when Wenceslaus III. died, but through females the 
title to Bohemia passed from the Pfemyslides to the house of 
Luxemburg and later to the hou.se of Habsburg. 

See F. P^BCky, Gesehichie von Bokmen, Bd. I. (Pragae 1844) 

PRENZLAU.or Prkn’ZLOW, a town of Germany, in the Pru.ssian 
prw'inee of Brandenburg, It lies on the lower Ucker See, 30 m. 
W. by S. of .Stettin by rail. Pop. (1905), 20,929. 'I'he Gothic 
churdt of S Mary (E^■ang(■lira^, dating from 1340, is one of the 
finest churches in the district, and the remains of the town gates, 
w alls and towers are also interesting. The industries include wool- 
spinning, iron-founding, brewing and sugar-refining. Tobacco 
is grown in the neighbourhood, and cigars are manufacttired in 
the town. 

Prenzlau is first mentioned in a document of the close of the 
i2th century, and received its municipal charter in 1231;. As 
the capital of the old Uckermark it was a frequent object of 
dispute between Pomerania and Brandenburg until incorporated 
with the latter about 1480. At Prenzlau Prince Hohenlnhe, with 
his corps of 12,000 men, surrendered to Murat on the retreat 
after the battle of Jena in October 1806. 

See 1 . Ziegler, Prentlau, die ehemalige Hauptstadt der Uckermark 
(Prenzlau, 1886). 

PRERAD (Czech Plermi), a town of Austria, in Moravia, 
56 m. E.N.E. of Briinn by rail. Pop. (1900), 16,738, chiefly 
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Czech, It is one of the oldest towns in Moravia, and possesses 
a Go^c town hall and an old castle, once occupied by Matthias 
Corvinus. It has an important cloth industry, and manufactures 
of sugar, ropes, machinery and agricultural implements. Prerau 
was at one time the chief seat of the Moravian Brethren. 

PREROGATIVE, in law, an exclusive privilege of the Crown. 
The word, original an adjective, is derived from the cenlwia 
praerogativa, or century which voted first on a proposed law 
{rogatio) in the Roman comiiia centuriata. In English law, 
Blackstone says, “ by the word prerogative we are to understand 
the character and power which the sovereign hath over and 
above all other persons, in right of his regal dignity; and which, 
though part of the common law of the country, is out of its 
ordinary course. This is expressed in its very luune, for it 
signifies, in its etymology, something that is required or demanded 
before, or in preference to, all others ” (Stephen’s Comm. vol. ii. 
bk. iv. pt. i. ch. vi.). The prerogative is sometimes called jura 
regalia or regalia, the regalia being either majora, the regal 
dignity and power, or minora, the revenue of the Crown. 

The theory of English law as to the prerogative of the king 
seems to be not quite consistent. On the one hand, he is a 
perfect and irresponsible being, holding his office by divine right; 
George V., by the Graee of God of Great Britain and Ireland 
King,” ^ is still the heading of every writ. On the other hand, 
his powers are defined and limited by law. This is laid down 
as early as the 13th century (Bracton, 5b). A consequence of 
this position is that the prerogative may be confined or extended 
by the supreme legislative authority, and that the courts have 
jurisdiction to decide whether or not any alleged right falls 
within the prerogative. The prerogative of the Crown, still of 
great extent, has been gradually limited by a long series of enact¬ 
ments, the most worthy of notice being Magna carta, Confir- 
matio cartarum, Prerogativa regij!, the Petition of Right, the 
Habeas Corpus Act, the Bill of Rights and the Act of Sett ment. 
The most important of the obsolete prerogatives which have been 
at one time claimed and exercised are the following: (i) the right 
to impose a tax upon the subject without the consent of parba- 
ment. (i) The right to dispense with the obligation of statutes, 
by the insertion in a grant of the clause non obstante statuto (see 
Dispensation). (3) The right of purveyance and pre-emption 
—that is, of buying up provisions at a valuation without the 
consent of the owner—and the right of impressing carriages and 
horses (see Purveyance). (4) The authority to erect tribunals 
not proceeding according to the ordinary course of justice was 
declared illegal by ifi Car. I. c. 10 (the act dissolving the .Star 
Chamber, the court of the marches of Wales, and the court of 
the president and council of the north), (j) The revenue from 
first-fruits and tenths (see Annates). (6) The right of corody— 
that is, of sending one of the royal chaplains to be maintained 
by a bishop until the bishop promotes him to a benefice—has 
become obsolete by disuse. (7) The right by forfeiture to the 
property of a convict upon his conviction for treason or felony 
was abolished by the Felony Act 1870. (8) The immunity of 
the Crown from payment of costs has been taken away in almost 
all cases. (9) The right to alienate crown lands by grant at 
pleasure was taken away by r Anne c. 8. In very few cases has 
the prerogative been extended by statute; the Regulation of 
the Forces Act was an example of such extension. By that act 
the jurisdiction of lords-lieutenant of counties over the auxiliary 
forces was revested in the Crown. 

The prerogative may be exercised in person or by delegation. 
The prerogative of conferring honours is generally (though not 
necessarily) exercised by the king in person, as in the case of 
investment with knighthood and military or civil decorations. 
The delegation of the prerogative often takes place by commis¬ 
sion, issued with or without a joint address from both houses of 
parliament. Parts of the prerogative—generally in the nature of 
profit, and so in derogation of the revenue of the Crown—may be 

' There is no difference in the prerogative as exercistd by a king 
or a queen regnant, so that the word ” king " in its constitutional 
ssnse includes queen. That the queen regnant has the same rights 
as a king was declared by 1 Mary sess. 3,0. i. 


conferred upon subjects by grant in letters patent, which will be 
presumed after enjoyment]_by the subject for a certain time. 
What in the king is a pr^ogative becomes a franchise in the 
subject, e.g. chases, warrens, wrecks, treasure-trove, courts-leet. 

The existing prerogatives may be divided, with Blackstone, into 
such as are direct and such as are by way of exception; or perhaps 
better, with Chief Baron Comyns, into those meeting external 
relations and those affecting internal relations. Under the first 
class would fall the power of making war and concluding peace. 

As incidents to this power the king has the right of sending and 
receiving ambassadors, of concluding treaties, and of granting 
passports, safe-conducts, letters of marque and reprisals. These 
rights may be limited by international agreement; thus the Declara¬ 
tion of Paris, 1856. abolished privateering as far as the assenting 
nations (of whom Great Britain was one) were concerned. 

The prerogatives affecting internal relations may be conveni¬ 
ently, if not scientifically, classified as personal, political, judicial, 
ecclesiastical and fiscal. 

Personal .—In order that there may always be an existing head 
of the state the king is regarded as a corporation. He cannot die; 
there can only be a demise of the Crown—that is, a transfer of the 
royal authority to a different person. On the same principle the 
king cannot be under age, though in cases where the king has been 
of tender years a protector or regent has usually been appointed 
for administrative purposes. The king is personally irresponsible 
for crime or tort, it being an ancient common law maxim that the 
king can do no wrong, and that any injury suffered by a subject at 
the liands of the king is to be attributed to the mistake of his 
advisers. A curious consequence of this irresponsibility is that the 
king is apparently the only person in the realm who cannot under 
any circumstances arrest a suspected felon, for no action for false 
imprisonment would lie against him, and in the event of the arrest 
of an innocent person there would be a wrong without a remedy. 
He cannot be guilty of laches, or negligence. The maxim of the 
common law is '■ Nullum tempus occurrit regi." This is still the 
law in criminal matters. With a very few exceptions, such as 
prosecutions lor treason and offences against the customs, no lapse 
of time will in England (though it is otherwise in Scotland) bar the 
right of the Crown to prosecute. The king is exempt from taxation 
on the ground that, as the revenue of the realm is his prerogative, 
it is useless lor him to tax himself. But lands purchased by the 
privy purse are liable to taxation (39 & 40 Geo. III. c. 88. a. 6). 
He IS also exempt from tolls (which can only exist as a franchise 
granted by him), and from the poor-rate, as he is not mentioned in 
the Poor Law Acts. His person cannot be arrested or his goods 
distrained or taken in execution. The privilege of exemption 
from taxation applies to his palaces and to the public buildings 
of the state. No kind of judicial process can be executed in a 
palace as long as it continues to be a royal residence. The iirivilegc 
does not attach to palaces which the king has ceased to u.se as a 
dwelling, such as Hampton Court. The king has also several 
personal privileges of minor imiiortance, such as the title of 
“majesty, the right to a royal salute, to the use of the royal 
standard and of special liveries, &c. 

Politicat.—The king is the supreme executive and co-ordinate 
legislative authority. As such authority he has the attribute of 
sovereignty” or pre-eminence, and the right to the allegiance of 
his subjects. All land is mediately or immediately held of him. 
Land derelict suddenly by the sea, land newly discovered by sub¬ 
jects .and islands arising in the sea are his. As paramount authority 
in parliament he can dissolve or prorogue it at pleasure, but cannot 
prmong it beyond seven years. In theory parliament only exists 
at his will, for it is summoned by his writ, and the vote for a member 
of parliament is only a franchise, not a right existing independently 
of nis grant. He can refuse his assent to a bill passed by the 
houses of parliament. This right has, however, not oeen exercised 
since 1707, when Queen Anne refused the royal a.ssent to a Scottish 
Militia Bill. The Tung has power to issue proclamations and (with 
the assent of the privy council) orders in council, in some cases as 
part of the ancient prerogative, in others under the provisions 
of an act of parliament. IToclamations arc only binding so far as 
they are founded upon and enforce the laws of the realm. They 
cannot alter the common law or create a new offence. The king 
is the fountain of honour; as such he has the valuable power of 
granting peerages at will, so far as he is not restrained by any 
act of parliament, and so far as he keimR within certain constitu¬ 
tional umits, e.g. he cannot insert a shifting clause in a patent of 
peerage. He also confers all other titles of honour, whether heredi¬ 
tary or not, and grants precedence and armorial bearings. The 
great officers of state are appointed by the king. The only restric¬ 
tion upon the creation of omces is that he cannot create new offices , 
with new fees attached to them, or annex new fees to old offices, 
for this would bo to impose a tax upon the subject without an act 


” The word ” sovereign ” is frequently applied to the king in 
legal works. It should be home in mind at the same time tliat the 
king is not a sovereign in the strict sense in which the term is used 
by Austin. 
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of parliament. The Icing, as head of the state, is in supreme com¬ 
mand of the army and navy for the defence of the realm. This 
right, contested by the Long Parliament, was finally declared by 
13 Cax. II. c. 6 to be in the king alone. The right of command 
carries with it as an incident the right to build forts and defences, 
to impress seamen in case of necessity, and to prohibit the im¬ 
portation of munitions of war (39 & 40 Viet. c. 36, s. 43), also the 
right to the soil of the foreshore and of estuaries of rivers, and the 
jurisdiction over territorial waters. Other rights which fall under 
the political branch of the prerogative may be called the commercial 
rights, including the coimng of money, the regulating of weights 
and measures, the establishing of markets and fairs, imd the erecting 
of beacons, lighthouses and sea-marks. As parens patriot ho is 
ex officio guardian of infants, idiots and lunatics. It is scarcely 
necessary to point out that all these prerogatives (except the 
conferring of honours and such prerogatives as are purely personal) 
are exercised through responsible ministers, practically in these 
days members of the party to which the majority of the House of 
Commons belongs. Thus the jurisdiction over infants, &c., is 
exercised in England by the lord chancellor, and over beacons, &c., 
by the Trinity House, under the general superintendence of the 
Board of Trade. 

Judicial. —The king is the fountain of justice, and the supreme 
conservator of the peace of the realm. As supremo judge the king 
has the appointment of all judicial officers (other than those in 
certain local courts), who act as his deputies. He may constitute 
legal courts for the administration of the general law of the land, 
but he cannot erect tribunals not proceeding according to the 
known and established law of the realm, .such as the Star Chamber 
or the commissions of martial law forbidden by the Petition of 
Eight. Nor can he add to the jurisdiction of courts; thus he cannot 
give a .spiritual court temporal powers. The king was in theory 
supposed to be present in court. Actions in Uie king's bench 
were until modern times said to be coram regc ipso, and the king 
could not be non-suited, for a non-.suit implied the non-appearance | 
of the plaintiff in court. The king enforces judgment by mcams 1 
of the sneriff, who represents the executive authority. As supreme j 
conservator of the peace, the king, through the lord-lieutenant m 1 
counties, and through the lord chancellor in cities and boroughs, I 
appoints justices of the peace. In the same capacity he is the j 
prosecutor of crimes. All indictments still conclude with the 
words " against the peace of our lord the king, his crown and j 
dignity." As it is the king's peace that is broken by the com- I 
mission of a crime, the king has, as the offended party, the power | 
of remission. The king cannot be .sued by ordinary action. Ho , 
may sue by ordinary action, but he has the ailvantage of being able ! 
to use prerogative proces.s (.sec below). He has the right of inter¬ 
vention in all litigation where his rights are concerned, or in the 
interests of public justice, as where collusion is alleg^ between 
the decree nisi and the decree absolute in divorce. Crown debts 
have priority in administration and bankruptcy. 

llcctesiasticttl, —The king is recognized as " supreme governor " 
of the Church by 20 Hen. VIII. c. 1, and i Eliz. c. i. By this preroga¬ 
tive he convenes and dissolves convocation and nominates to vacant 
bishoprics and other ecclesiastical preferments. The dean and 
chapter of a cathedral cannot proceed to the election of a bishop 
without the king’s permission to elect (see CoNofi d'Eliiue). When 
any benefice is vacant bY the promotion of the incumbent to a 
bishopric other than a colonial bishopric the king has the patron^e 
pro hoc vice. The king cannot create new ecclesiastical jurisdiction 
in England or in colonies other than crown colonies. Where a new 
bishopric is created it is under the powers of an act of parliament. 

Fiscal. —The theory of the constitution is that the king, being 
entrusted with the defence of the realm and the administration of 
jiistice, must have sufficient means given him for the purpose. 
The bulk of the revenue of the Norman and Plantagenet kings was 
derived from crown lands and feudal dues. At the present day the 
rents of crown lands form a very small part of the revenue, and the 
feudal dues do not exist except in the pecuniarily unimportant 
cases of escheat, royal fish, wrecks, treasure trove, waifs and strays, 
&c. Of the revenue a comparatively small part (the civil list) 
is paid to the king in person, the rest (the consolidated fund) is 
applied to public purposes. 

Prerogative Process. —This is the name given to certain methods 
of procedure which the Crown alone has the right of using; such 
are inquest of office (an inquiry by jury concerning the right of the 
Crown to land or goods), extent (a mode of execution), scire facias 
(for the resumption of a grant), and information (by which pro¬ 
ceedings are commenced in the name of the attorney-general for 
a public wrong or for injury to crown property). 

Prerogative Writs. —Certain writs are called " prerogative writs," 
as distinguished from writs of right, because it is within the pre¬ 
rogative to issue or reissue them (see Writ). 

Besides the authorities cited, see Allen, Inquiry into the Pise and 
Growth of ihe Royal Prerogative in England', Chi tty. The Prerogative 
of the Crotim; Staunforde, Exposition of the King's Prerogative; 
Comyns, Digest, art. " Praerogatfve"; Broom, ConsHtutionml 
Law ; and the works of W. Bagehot, S. Low, A. V. Dicey and Sir 
W. Anson, on the* Constitution. 


PREHOOATIVB OOURTS, the name gfiven to the English 
provincial courts of Canterbury and York, as far as regarded 
their jurisdiction over the estates of deceas^ persons. 

They had jurisdiction to grant probate or administration where 
the diocesan courts could not entertain the case owing to the de¬ 
ceased having died possessed of goods above the value of £i (berut 
notabilia) in each of two or more dioceses. The jurisdiction of the 
prerogative courts was transferred to the Court of Probate in 1857 
by the Probate Court Act, and is now vested in the Probate, 
Divorce and Admiralty Division of the High Court of Justice by 
tlie Judicature Act 1873. In the state of New Jersey, United 
States, the court having jurisdiction over probate matters is called 
the Prerogative Court. 

PBESBYTER (Gr. wpto’/SiVspoc, elder, the comparative of 
wpetr/Svy, an old man), the title borne from very early times by 
certain officers or ministers of the Chri.stian Church intermediate 
between “ bishops ” and " deacons." The specialised use of 
the word as implying not only age, but consequently wisdom and 
authority, is analogous to that of “ senate ” (from senior), of 
“ gerousia ” (from y^piDv), and of “ elder." It is the original 
form of priest {q.v.). The word is not found in pre-Christian 
writings except in the Septuagint, though as Deissmann has 
shown it is found on the Papyri as an official title for the village 
magistrates of Egypt and the members of the yzpouo-ia, or senate, 
of many towns in Asia Minor. The office is, however, closely 
analogous to, and perhaps founded on, a similar office in the 
Jewish synagogue organization among the officials of which 
were the zekenim, or elders, sometimes identified with the archi- 
synagogues. In the New Testament the Greek word is used both 
for the ancient Jewish official and for the Christian elder. On 
Jewish tombstones of the Hellenistic period the title is frequently 
found, sometimes applied to women. The head official of the 
English Jews prior to their expulsion bore the title of Presbyter 
judaeorum; opinions differ as to whether this officer was eccle¬ 
siastical or had merely the secular duty of supervising the 
exchequer of the Jews (see further The Jewish Ettcyclopedsa, 
1905, X. 190, 191). 

TTie history of presbyjeral government as opposed to episcopacy 
and pure Congregationalism is not known in detail. Alter the 
Reformation, however, it was adopted by Calvin and his followers, 
who created that .system which has ever since been known as 
Prcsbyteriani.sm (q.v.). There are many theories as to the origin of 
the office of presbyter in the Christian Church, (i) Some connect 
it with the appointment of the .seven recorded in Acts vi. This 
is the view taken by Boehmer,' RitschP and Lindsay.’ It is 
urged that the traditional view which regards the seven as deacons 
is untenable because the term “deacon " is never used in the narra¬ 
tive, and there is no reference to the office in the Acts. On the 
other hand the officials of the Jerusalem church are always called 
" elders," and when they are first introduced (Acts xi. 30) appear 
to be discliargingthc functions for which the seven " were specially 
set apart. (2) The view adopted by the majority of English 
scholars Is, while refusing to accept the connexion between the 
presbyters and the seven, to regard the office as distinctiy primitive 
and say that it was taken over by the earliest Christian community 
at Jerusalem from the Jewisli synagogue.^ (3) Hamack and a 
few other modern scholars’ maintain that the office of presbyter 
did not come into existence till the 2nd centuiy. During the last 
quarter of the ist century, a threefold organization is found in 
the Churclii (a) 9 spiritual organization composed of “apostles, 
prophets and teachers who had been awakened by the spirit and by 
the spirit endowed ”; (b) an administrative organization, " For the 
care of the poor, tor worship, for correspondence, the congregation 
needed controlling officials. These were the bishop and the deacons, 
the former for higher, the latter for inferior services (c) a patri¬ 
archal organization based upon the natural deference of the younger 
to the older members of the Church, The senior members of the 
community, by virtue of their age and experience, watched over 
the conduct and guided the action of the younger and less experi¬ 
enced portion of the Church, though they held no official motion 
and were not impointed for any particular work like the bishops 
and deacons. In the 2nd century the patriarchal element in the 
organization was merged in the administrative, and the presbyters 

’ Dies. fur. ecct. p. 373. 

‘ Entslehung der altkatholischen Kirche, 2nd ed. p. 3M. 

• The Church and the Ministry, p. 116; cf. also Brown, Apos¬ 
tolical Succession, p. 144. 

‘ Lightfoot, Ep. to the Philippians, p. 192. 

• E.g. Sohm, Kirchenrecht, 92; WeizsSekor, Apostolic Age (Eng. 
trans. ii. 330); .Allen, Christian Institutions, p. 38; A. C. McGiffert, 
Apostolic Age, p. 003 (1897). 
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b«e»si« definite order in the mudetry. Th« time at-nUeb^the 
nlmqge occurred cannot be definitely fixed, “ In aome congrega¬ 
tion*," as Hamack says. " it may have been long belore the elders 
were chasm, in others this mw Mve come very soon; in some the 
sphere of tlie competency of tne pretbytera and patrons may have 
been quite indefinite and in others more precise." Hamack's 
theory is based upon tire following arguments : (a) The silence 
of the genuine Epistles of St Paul and the Epistle to the Hebrews. 
In 1 Cor. xii. »8 Paul says that God has given to the Church apostles, 
prophets, teachers, miracles, gifts of healing, helps, governments; 
bnt of presbyter.s he has not a word to say. Even from passages 
wliere he is speaking of the jurisdiction of the congregation, as 
for example in i Cor. v.. vi., the presbyters arc absent, while in 
Phii. i. I it is the bi.shops and deacons that ho mentions, (i) The 
documents in wiiich presbyters arc mentioned in an official sense, 
vis. the Episflo of Tames, the first Epistle of Peter, the Acts of the 
Apostles and the Astoral Epistles belong to a later age and reflect 
the customs of their own day rather than those of the primitive 
Church, (c) Even Clement of Rome does not say that the apostles 
had appointed presbyters in the congregation, he speaks only of 
bishops and deacons. For this rea,son the statement in Acts xiv. 

21 is to be looked upon with suspicion. These arguments, however, 
are not absolutely decisive. It is true tliat presbyters are not 
mentioned in the genuine Epistles of St Paul, but there are 
liints that similar officers existed in some of the churclies founded by 
the apostle. There is a reference in i Thess. v. 12 to “those j 
who rule over you " (rpai'<rri/itsai), and the same word occurs in j 
Rom, xii, 8.< The term " governments " (Kiigfoi-fiesu) in i Cor. ; 
xiv. 28 obviously refers to men who discharged the same iunction.s , 
as presbyters. If too, as seems most probable, bishops and pres- j 
byters were practically identical, there is of course a .specific refer- | 
ence to them in Phii, i. i. The " leaders " who are mentioned I 
three times in Hebrews xiit. were also probably “ presbyters ’’ j 
under another name. Hamack’s second argument depends for i 
its validity upon certain conclusions with regard to the date of | 
Janies and 1 Peter, whicli arc not universally accepted, h'ew I 
English scholars, for instance, would accept as late a date as 120- 
140 for James, and i Peter may be as early as 65, as Hamack 
himself admits, though he prefers a date in the reign of Dumitian. 

If this possibility in regard to 1 Peter is granted, it is fatal to the 
theory, because at the time when the epistle was written official 
pre.sbytcrs were so well established that abuse and degener-ation 
had already begun to creep in and some of the elders were already 
guilty of " lording it over their heritage " and making a profit 
out of their office (i Pel. v. 1-4). With regard to the testimony 
of Acts, the only queslion, since Hamack admits the Lucan author¬ 
ship," is whether Luke is de.scribing the organisation of the Church 
as it existed at the time of the events recorded or reflecting the 
arrangements which prevailed at the timewhen the book was written. 

It is difficult to see how Luke can liave been wrong with regard to 
the " Epho.sian elders " who came to meet Paul at Miletus since he 
was present on the occasion (xx. 15-17). The only mistake that 
Bsems possible is that he may liave eunfeired a later title upon the 
emissaries of the Church of Ephesus, This is not likely, but, at 
all events, it woulil only prove lliat tlie office under another name 
existed at Ephesus, for otherwise Luke could nut poasibly have 
put into tlio mouth of Paul the address which follows. Neither 
u there prima facie ground for objecting to the statements with 
regard to the presbyters of Jerusalem. If the Church at Jerusalem 
had any officials. It is liignly probable tliat those officials bore 
the name and took over the functions of the eldcis of Uic synagogue. 
The statement in Acts xiv. 25, that Paul and Barnabus appiiinted 
elders in the churches of South Galatia, i.' more men to objection 1 
perhaps, owing to the sitence of Uic EpisUc to the Galatians. With I 
regard to the evidence of the Epistle of Clement, Hamack seems to 
be incorrect in his conclusions. Scholars of such opposite scluxils 
of thought as Schmiedel * and Lindsay " maintain that tlie qiistlc 
contains the most explicit tcferonces to presbyters of the official 
type. Tile crucial passage (xliv. 4-6) seems to bear out their, 
contention. " It will bo no Ught sin for us if we thrust out of tlie 
oversight (imritar^) those who liave offered the gifts uuiilameably 
and holUy. Blessed are those prtsbytets who have gone before 
... for they have no fear lest any one sdiould remove tbem from 
their appointed place " (Ari rot) itfsiihou rittos). There is an 
equally specific refeiencc in liv. 2 : ' Only let the fiock of Christ 
keep peace with its duly-appointed presbytccs " (^rd rwv Mdurra/ifiw 
vgtrfimgvr). 

The conclusions which we seem to reach are as follows ; (i) In the 
earliest stage (between 30 and 60) there is no uniform organization 

> Hort translates irggio-Ti^aui " those who care for you," but 
I Tim. iii. 12 and v. 17 seem to be against this. In Ju.stm Martyr, 
Apol. i. 67, xpatmis evidently refers to " the president of the 
ehurch," end in « recently discovered papyrus wluch liomsay dates 
303 a certain bishop is described as ^aoti spoI^Tilgswr, Stadias itt 
Roman Provinces, pp. .125-120, 

" Lufais dor Arat (1906), cap. i. 

,• .E»cy. Pib.p, 3134 sm. 

‘ Tl» Church and the Minithy, p. lOo. Cf. also Locuing, Die 
Gtmtindeverjassun^ des UrchrisUmiums, p. 58. 


in the Christian Church. Pre*b3ri:eni aie iound in Jemsaletn 
from primitive times. In the Raultae churches the name .is not 
found except at Ephesus and poseibly in nonth Galatia, though 
there are traces of the ofl&ce, at any rate in .germ, under different 
titles in oither churches. (2) In the second stage (between 60 and 
too) there is an incroasniR tendency towards uniformity. The 
office is found definitely mentioned in connexion with the . churches 
of Asia Minor (i Pot. 1. i), Corinth (Epistle of Clement) and Crete 
(Titus). The officials were called by two names, “ etders " and 
" bishops," the former denoting the office, the latter the function 
(exercising the oversight). The substantia] identity of the two 
titles cannot be doubted in the light of such pass^es as Acts xx. 
17, 28 ; 1 Pet. V. I, 2; I Tim. iii. 1-7, v. 17-19, and Titus i. 5-7, 

There is far less controversy with regard to the later history 
of the presbyters. The third stage of the development of the 
office is marked by the rise of the single episcopus as the head 
of the individual church (see Bishop; Episcopacy). The first 
trace of this is to be found in the Epistles of Imatius, which 
prove tliat by the year 115 “ the three orders,” as they were 
afterwards called—bishop, presbyters and deacons—already 
existed, not indeed universally, but in a large proportion of tlie 
churches. The presbyter.s occupied an intermediate position 
between tlie bishop and the deacons. They constituted “ the 
council of tlie bishop.” It was some time before the threefold 
ministry became universal. The Didacht knows nothing of the 
presbyters; bishops and deacons are mentioned, but there is no 
reference to the second order. The Shephtrd of Hermas knows 
nothing of the single bishop; the churches are tinder the control 
of a body of presbyter-bishops. Before the close of the and 
century, how'ever, the three orders were established almost 
everj'where. The sources of the Apostolic Canons (which date 
between 140-180) lay down the rule that even the smallest 
community of Christians, though it contain only twelve mem¬ 
bers, must have its bishop and its presbyters. The original 
equality of bishop.s and presbytcr.s was still however theoreti¬ 
cally maintained. The Canons of Hippolytus which belong to 
the end of the 2nd century distinctly lay it down that “ at the 
ordination of a presbyter everything is to be done as in the 
oa.se of a bishop, save that he docs not scat himself upon the 
throne, Tlie .same prayer shall also be said as fur a bishop, the 
name of the bishop only being left out. The presbyter shall in 
all things be equal with the bishop, save in the matter of pre¬ 
siding and ordaining, for the power to ordain is not given him.” 
The presbyters formed the governing body of the church. It 
was their duty to maintain order, exerdse di.scipline, and 
superintend the affairs of the Church. At the beginning of 
the 3rd centuij', if we are to believe Tertulliun, they liad no 
spiritual authority of their own, at any rate as far as the sacra¬ 
ments are concerned. The right to baptize and celebrate the 
communion was delegated to them by the bishop.'' 

In the fourth stage we find the presbyters, like the bishops, 
becotniug endowed with special sacerdotal pxiwers and functions. 
Up to the. end of the and century tbe universal priesthood 
of all believers v^as the accepted doctrine ol the Church. It was 
not till the middle of the 3rd century that the priesthood was 
restricted to the clergy. Cyprian is largely responsible for the 
change, though traces of it are found during the previous half 
century. Cyprian bestows the highest sacerdotal terms upon 
the bishops of course, but his references to the priestly character 
of the office of presbyter are also most definite.'’ Hcncefortli pres¬ 
byters arc recognized as the secundum sacerdotium in the Church. 

With tlie rise of the diocesan bishops the position of the 
presbyters became more important. The charge of the indi¬ 
vidual church was entrusted to them and gradualfy they took the 
place of the local bishops of earlier days, so that-in thie 5th and 
6th centuries an organization was reached which approximated 
in general outline to the system which prevails in the Anglican 
(Jiurch to-day. 

See Hatch, Organisation of the Early Christian Churches (2nd ed., 
1882), and Hamack's "excursus" in the Ger man editio n of this 

* TertuU. De bapi. 17: " Baptism! dandi bohot jus sununns 
socerdos qui rat episcopus ; dshinc presbyteii . . . non tamen sine 
episcopi auctoritate.” 

* Cf. Ep. 58: ■* Prtsbyteri cum qiiscopo sacerilolali honora 
conjiinctL'' 
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work (1883); Hdtmdc, Z)«< IMn itrweif AptuM (1884); Ijoeniog, 
M Gtmtutdnurfttssunf 4 »s Ufduritttnitmt (1889); Sohm, Ki»eh$tt- 
nchi (1892); an article by Loofs, in Studim mti -KritHit*, ior 1890 
(pp. 6x9-6 j8); Lindsay, TAe'CAurcA and tIu MinUtry <n Ike Early 
Centimes (iEK>9); Scliffiiedel, article '' Ministry," in Eney. Bib. 

(H, T. A.) 

KIBIBTnBilklASlfillt a hij^hly organized form of church 
government in which presbyters or elders occupy a prominent 
place. As one of the three principal systems of ecclesiastical 
polity known to the Christian Cliurch, Presbyterianism occupies 
an intermediate position between t^iscupacy and cungn^a- 
tionalkm. A brief comparison with these will indicate its 
salient features. In episcopacy the supreme authority is a 
diocesan bishop; in Congregationalism it is the members of the 
congregation assembled in church meeting; in Presbyterianism 
it is a church council composed of representative presbyters. 
In episcopacy the control of church affairs is ulmo.st entirely 
withdrawn from tlie people; in Congregationalism it is almost 
entirely exercised by the people; in Presbyterianism it rests 
with a council composed of duly appointed office-bearers chosen 
by the people. The ecclesiastical unit In episcopacy is a diocese, 
comprising many churches and ruled by a prelate; in Congrega¬ 
tionalism It is a single church, self-governed and entirely inde¬ 
pendent of all others; in Presbyterianism it is a presbytery or 
council composed of ministers and elders representing all the 
churches within a specified district. It may be said broadly, 
therefore, that in episcopacy the government is monarchical; 
in Congregationalism, democratic; and in Presbyterianism, 
aristocratic or representative. 


I.—Tntt System Described 

As compared with the Church of England (Episcopal) in whicli 
there are three orders of clergy—bishops, priests and deacons, 
the Presbyterian Church recognizes but one spiritual 
order, viz. presbyters. These are ecclesiastically of 
equal rank, though differentiated, according to tiieir duties, as 
ministers who preach and administer the sacraments, and as 
elders who are associated with the ministers in the oversight of 
the people. There are deacons in Prc.sbyterianism inferior in 
rank to presbyters, their duties being regarded as non-spiritual. 
The membership of a Presbyterian Church consists of all 
who are enrolled as communicants, together with their children, 
member- Others who worship regularly without becoming 
ebip. communicants are called adherents. Only com¬ 
municants exerci.se the rights of membership. They elect the 
minister and other office-bearers. But, in contrast with Con¬ 
gregationalism, when they elect and “ call ” a minister their 
action has to be sustained by the presbytery, whidi judges of 
his fitness for that particular sphere, of the measure of the 
congregation’s unanimity, and of the adequacy of financial 
support. When satisfied, the presbyteiy proceeds with the 
ordmation and induction. The ordination and induction of 
mmisters is always the act of a presbytery. The ordination 
and induction of elders in some branches of the Church is the 
aot of the kirk-session; in others it is the act of the presbytery. 


Ktrk- 

Seeetoa, 


The klrk-session is the first of a .sfcrles of councils or church 
courts which are an essential feature of Presbyterianism. It 
consists of the ministm and ruling elders. The minister 
is e* officio president or moderator. Without his 
^esence or the presence of his duly-appointed deputy 
the meeting would not be in order nor its proceedings valid. The 
moderator has not a deliberative, but only a casting vote. (This 
is trueof the moderator in aU the church oourts.) Neither the session 
nor the congregation has jurisdiction over the minister. He holds 
his office ad vitam aut culpam; he cannot demit it or be deprived 
Of it without consent of the presbytery. In this way his inde- 
pendenoe among the pecfde to whom'be wnisteisls toaUigc extent 
seonred. The kirk-session has oversight of the congregation in 
regard to such nutters as the hours of public worship, the arrange¬ 
ments for administration of the sacraments, the admission of new 
members and the exercise of churth discipline. New members 
are plther catecfiiamens or members transferred from other churches. 
The former lare received after spedal instruction and profession 
of faith; the latter on presenting a certificate of church membership 
from ’ the dhtirCh wlrich they Have left. Though the adnrission of 
new members is, strictly speaking, the act oi the session, this duty 
vsually devolves upon the minister, who reports his procedure to 


the iSMton ior approvil and eonflemarioa. Marten ibont which 
there is smy doubt or dimculty, or divWoii of opinion is the 
Mssion, may bo carried for settlement to the ncKt (higher court, 
the presbytery. 

The presbytery conslstf of all the mlnlsten and a selection oi 
(he ruling elders from the congregations within a jprescribeJ area. 
The presbytery rtwoees its moderator petiodicatly^nom 
among its ministerial memben. His duty is to see j ,” . 
tint business U transacted according to Presbyterian 
principle and procedure. The moderator has no medal power or 
supremacy over his brethren, bnt is honouied and obeyed as primus 
inter pares. The work of the presbytery is ep^pal. It hs» 
oversight of all the congregations within its bounds; hears refer¬ 
ences from kirk-sessions or appoals from individnal members; 
sanctions the formation of new congregations; superintends the 
education of students ior the ministry; stlmulatee and guides 
pastoral and evangelistic work; and exercises dwcipline over all 
within its bounds, including the ministers Three members, two 
of whom must be ministers, form a quorum; a small number com¬ 
pared with the Important business they may have to transact, 
but the right of ap;>eal to a higher court is perhaps sufficient safe¬ 
guard against abuse. Presbytery meetings are either ordinary 
or occasional. The former are held at prearranhed intervals. 
Occasional meetings are either in kune effectum or pro re nata. 
The presbytery fixes the former for spedfic business; the latter U 
summoned by the moderator, either on his own initiative or on the 
requisition of two or more members of presbytery, for the trans¬ 
action of business which has suddenly emerged. The first question 
considered at a pro re nata meeting is the action of the moderator 
in calling the meeting. If this is approved the meetii^ proceeds; 
if not, tlie meeting is dissolved. Appeals and complaints may be 
taken from the presbytery to the synod. 

The synod is a provindal council which consists of the ministers 
and representative elders from all the congregations within a 

r ified number of presbyteries, in the same way os - - , 

presbytery is representative of a specifieil number ineaynca. 
of conCTCwations. Though higher in rank and larger than most 
presbyteries it is practically of less importance, not being, like the 
presbytery, a court of first instance, nor yet, like the general 
assembly, a court of final appeal. Tno synod at its first meeting 
cboo.sos a minister as its moderator who.se duties, though somewhat 
more restricted, arc similar to those of prusbyterial moderatora 
The synoel hears appeals and rcforcnces from presbyteries; and by 
its discussions and decisions business of various kinds, if not settled, 
is ripened for consideration and final settlement by the general 
assembly, the supreme 'court of the Church. 

The general assembly is representative of the whole Church, 
either, as in the Irish General A8.sembly, by a minister and elder 
sent direct to it from ovc;y congregation, or, as in the _ ntnmrel 
Scotti.sh General Assemblies, by a proportion of dele- 
gates, ministers and elders from every presbytery. 

The general as-scmbly annually at its first meeting chooses one 
of Its ministerial members as moderator. He takes precedence. 
primus inter pares, of all the members, and is recognixed as 
the official of tlie Church during his term of office. His 

position is one of great honour and influence, but he remains a 
simple pre.*yter, without any special rule or jurisdiction. Tlie 
general assembly reviews all the work of the Church; settles con¬ 
troversies; makes administrative laws; directs and stimulates 
missionary and other spiritual work; appoints professors of theology; 
admits to tlie ministry applicants from other churches; hears and 
decides complaints, references and appeals which have come up 
through the inferior courts; and takes cognizance of all matters 
connected with the Church's interests or with the general welfare 
of the people. As a judicatory it is the final court of appeal; and 
by it alone can ^0 graver censures of church discipline be reviewed 
and removed. The general assembly meets once a year at the 
time and place agreetl upon and appointed by its predecessor. 

By moans of this series of conciliar courts the unity of the Church 
is secured and made manifest; the combined, simultaneous efiort 
of the whole is made possible; and disputes, instead of 
being fought out where they arise, arc carried tor settle- 
ment to a larger and higher judicatory, free from local 
feeling and prejudice. As access to the church courto is the right 
of all, and involves but riight expense, the liberty of even the 
humblest member of the Church is safeguarded, and local oppression 
or injustice is rendered difficfilt. 

The weak point in the system is that ^iscopal superintendence 
being exercised in every case by a plurality of individuals there is 
no one, moderator or senior member, whose special duty It is to take 
initial action when the unpleasant work of judicial investigation 
or ecclesiastical discipline becomes necessary. This has led in some 
quarters to a desire that the moderator should be clothed with 
greater responsibility and have his period of office prolonged; 
should be made, in tact, more of a bishop in the Anglican sense of 
the word. 

Though the jus iivinum of presbytery is not now insisted upon 
as in some former times, Presbyterians claim that it is the church 
polity set forth fn the New Testament. _ The case is usuaHy 
stated somewhat as follows. With the sanction and under the 
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guidance oi the Apostles, officers called elders and deacons were 
appointed in every newly-formed church.’ They were elected by 
the people, and ord^ed or set apart for their sacred 
work by the .‘Vpostles." The ciders wore appointed to 
''“1*1 * ti'® deacons to minister to the poor.* 
Aituerity. y/ete elders in the church at Jenisalem,” and in 

the church at Ephesus; ° Paul and Barnabas appointed elders in the 
cities of Lycaoma and Pisidia; ^ Paul left Titus in Crete to appoint 
elders in every city;* the ciders amongst the strangers scattered 
throughout Pontus, Galatia, Cappadocia, Asia and Bithynia re¬ 
ceived a special exhortation by Potcr.^ These ciders were rulers, 
and the only rulers in the New Testament Church. Just as in the 
synagogue there was a plurality of rulers called elders, so there was 
in every Christian church a plurality of elders. The elders were 
different from the deacons, but there is no indication that any one 
elder was of higher rank than the others. The elder was not an 
officer inferior and subordinate to the bishop. The elder was a 
bishop. The two titles arc applied to the same persons. See 
Acts XX. 17,28 he sent and called for the eidm of the church. . . . 
Take heed to all the flock over which the Holy Ghost hath made 
you bishops." See also Titus i. 5, 6 ; " ordain elders ... for a 
bishop must be blameless." This is now admitted W modern 
expositors.'" The elders were chosen by the people. Tliis is not 
expressly stated in the New Testament but is regarded as a necessary 
inierencc. 'Wien an apostle was about to be chosen as successor 
to Judas, the people were invited to take part in the election;'' 
and when deacons were about to be appointed the Apostles 
asked the people to make the choice.'" It is inferred that elders 
were similarly chosen. It is worthy of notice that there is no account 
at all of the first appointment of oldcr.s as there is of deacons. 
Probably the recognition and appointment of elders was simply 
the transfer from the .symigogue to the Church of a usage which was 
regarded as essential among Jews; and the Gentile churches 
naturally followed the example of the Jewish Christians.'" The 
elders thus chosen by the people and inducted to their office by the 
Apostles octal as a church court. Only thus could a plurality 
of rulers of equal rank act in an efficient and orderly way. They 
would discharge their pastoral duties as individuals, but when 
a solemn ecclesiastical act, like ordination, was performed, it 
would be done, as in the case of Timothy, by " the laying on of 
the hands of the presbytery "; " and when an authoritative decision 
had to be reached, as in regard to circumcision, a synod or court 
was called together for the purpose.'" The action of Paul and 
Barnabas at Antioch'“ seems to accord with Presbyterian rather 
than Congregational polity. The latter would have required that 
the question sliould Iiave been settled by the church at Antioch 
instead of being referred to Jerusalem. And the decision of the 
council at Jerusalem was evidently more than advi.sory; it was 
authoritative and meant to bo binding on all the churches." The 
principle of ministerial parity wliich is fundamental in Presbyterian¬ 
ism is founded not merely on apostolic example but on tlie words 
of Christ Himself : “ Ye know that the princes oj the Gentiles 
exercise dominion over them, and they that are great exercise 
authority upon them. But it shall not be so among you." '* 

From the foregoing outline it will be seen that Presbyterianism 
may be said to consist in the government of the Church by 
representative assemblies composed of the two 
DoSaiti^ classes of presbyters, ministers and elders, and so 
' arranged as to manifest and realize the visible unity 
of the whole Church. Or it may be described as denying (i) 
that the apo.stolic office is perpetual and should still exist in the 
Christian Church; (2) that all church power should be vested in 
the clergy; (3) that each congregation should be independent of 
all the rest; and as asserting (i) that the people ought to have 
a substantial part in the government of the Church; (2) that 
presbyters, i.e. elders or bishops, are the highest permanent 
officers in the Church and are of equal rank; (3) that an outward 
and visible Church is one in the sense that a smaller part is 
controlled by a larger and all the ppts by the whole.'^ 

Though Presbyterians are unanimous in adopting the general 
system of church polity as here outlined, and in claiming New 


' Phil i. I. ' Acts XK. 17. 

“ Acts vi. 2-(>. ’ Acts xiv. 23. 

• I Tim. V. 17: Titus i. 9. " Titus i. 5. 

* Acta vi. I, 2. * I Peter v. i. 

" Acts xi. 29, XV. 2, 4, 6. xvi. 4. 

See Bishop Lightfewt a cxliaustive essay in his volume on the 
Epistle to the Phihppians. 
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Proceedings of Seventh General Council of the Alliance of Re¬ 
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: Testament authority for it, there are certain differences of view 
in regard to details which may be noticed. There is no doubt 
that considerable indefiniteness in regard to the 
precise status and rank of the ruling elder is com- 
monly prevalent. When ministers and elders are 
associated in the membership of a church court their equality 
is admitted; no such idea as voting by orders is ever entertained. 
Yet even in a church court inequality, generally speaking, is 
visible to the extent that an elder is not usually eligible for the 
moderator’s chair. In some other respects also a certain 
disparity is apparent between a minister and his elders. Practi¬ 
cally the minister is regarded ns of higher standing. The duty 
of teaching and of administering the sacraments and of always 
presiding in church courts being strictly reserved to him invests 
his office with a dignity and influence greater than that of the 
elder. It was inevitable, therefore, that this question as to the 
; exact status of the ruling elder should claim attention in the 
discussions of the Paii-I^csbytcrian Alliance. At its meeting 
in Belfast in 1884 a report was submitted by a “ committee on 
the eldership ” which had been previously appointed. Accord¬ 
ing to this committee there are prevalent three distinct theories 
in regard to the office and function of ruling elders :— 

I. That wliilo the New Testament recognizes but one order of 

presbyters there arc in this order two degreus or classes, known 
as toacliing clilcrs and ruling ehlers. In teacliing, in . 

dispensing the sacraments, m presiding over public " ® 

worship, and in the private functions by which he bih„ * 
ministers to the comfort,tho instruction and the improve¬ 
ment of the people committed to Ills care, a pastor acts within his 
parish (or conKregafion) according to his own discretion; and for 
the discharge of all the duties of tho pastoral office he is accountable 
only to the presbytery from whom he received the cliarge of the 
parish (or congregation). But in everytliing which concerns what 
is called discipline—the exercise of that jurisdiction over the people 
with which the office-bearers of the church are conecival to be 
invested, he is assisted by lay-elders. They are laymen in that they 
have no right to teach or to dispense the sacraments, and on tlus 
account they fill an office in the Presbyterian Church inferior in 
rank and power to that of the pastors. Their peculiar business 
is expressed by the term " ruling ciders,""" 

II. A second theory is contended for by Principal Campbell 
in his treatise on the eldership, and by others also, that there is 
no warrant in Scripture for the eldership as it exists in the Presby¬ 
terian Church; that the ruling elder is not, and is not designed to 
be, a counterpart of the New Testament elder; in other words, 
that he is not a presbyter, but only a layman chosen to represent 
the laity in the church courts and permitted to assist in the govern¬ 
ment of the church. 

III. A third theory, advanced by Professor Withcrow and others, 
is that the modem elder is intended to be, and should be, recog¬ 
nized as a copy of the scriptural presbyter. Those who take this 
view hold that " in everything except training and the conse¬ 
quences of training the elder is the very same as the minister,” 
and they base their opinion on the fact that the terms " overseer ” 
or " ^ishop," “ presbyter ” and " elder," are used interchangeably 
throughout the New Testament. It is consistent with this view to 
argue the absolute parity of ministers and elders, conceding to all 
presbyters " equal right to teach, to rule, to administer the sacra¬ 
ments, to take part in the ordination of miniaters, and to preside 
in church courts." 

The practice of the Presbyterian churches of the present 
clay is in accord with the first-named theory. Where attempts 
are made to reduce the third theory to practice 
the result is not satisfactory. Nor is the first-named 
theory less in harmony with Scripture teaching than 
the third. In the initial stages of the Apostolic Church it was 
no doubt sufficient to have a plurality of presbyters with abso¬ 
lutely similar duties and powers. At first, indeed, this may 
have been the only possible course. But apparently it soon 
became desirable and perhaps necessary to specialize the work 
of teaching by setting apart for that duty one presbyter who 
should withdraw from secular occupation and devote his whole 
time to the work of the ministry. There seems to be evidence - 
of this in the later writings of the New Testament.*^ It is now 
held by all Presbyterian churches that one presbyter in every 
congregation should have specially committed to him the work 

* Hill’s Vieui of the Constitution of the Church of Scotland, pp. 37, 
38. 

S' I Tim. iv. 15, V. 17; Col. iv. 17. 
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of teaching, administering the sacraments, visiting the flock 
pastorally, and taking oversight, with his fellow-elders, of all 
the inteiiests of the (±urch. To share with the minister such 
general oversight is not regarded by intelligent and influential 
laymen as an incongruous or unworthy office; but to identify 
the duties of the eldership, even in theory, with those of the 
minister is a sure way of deterring from accepting office many 
whose counsel and influence in the eldership would be in¬ 
valuable.' 

Another subject upon which there is a difference of opinion 
in the Presbyterian churches is the ouestion of Church Establish¬ 
ments. The view, originally held by all Presbyterian churches 
in Great Britain and on the Continent, that union with and 
support by the civil government are not only lawful but also 
desirable, is now held only by a minority, and is practically 
exemplified among English-speaking Presbyterians only in 
the Church of Scotland (see Scotland^ Church or). The law¬ 
fulness of Church Establishments with due qualifications is 
perhaps generally recognized in theory, but there is a growing 
tendency to regard connexion with the state as inexpedient, 
if not actually contrary to sound Presbyterian principle. That 
this tendency exists cannot be doubted, and there is reason to 
fear that its influence, by identifying Presbyterianism with 
dissent in England and Scotland, is unfavourable to the general 
tone and character of the Presbyterian Church. 

Those who favour state connexion and those who oppose 
it agree in claiming spiritual independenoe as a fundamental 
principle of Presbyterianism. That principle is 
dtptmdtacV opposed to Erastianism and to Papacy', 

‘ to the civil power dominating the Church, and to 
the ecclesiastical power dominating the .state. All Presby¬ 
terians admit the supremacy of the state in things secular, and 
they claim supremacy for the Church in things .spiritual. Those 
who favour a Church Establishment hold that Church and state 
should each be supreme in its own sphere, and that on these 
terms a union between them is not only lawful but is the highest 
exemplification of Christian statesmanship. So long as these 
two spheres are at all points clearly distinct, and so long as there 
is a ^sire on the part of each to recognize the supremacy of 
the other, there is little danger of friction or collision. But 
when spiritual and secular intere.sts come into unfriendly contact 
and entanglement; when controversy in regard to them becomes 
inevitable; from which sphere, the spiritual or the civil, is the 
final decision to come ? Before the Reformation the Church 
would have had the last word; since that event the right and the 
duty of the civil power have been generally recognized. 

The origin of Presbyterianism is a question of historical 
interest. By some it is said to have begun at the Reformation; 

by some it is traced back to the days of Israel in 
Origin. Egypt; * by most, however, it is regarded as of later 
Jewish origin, and as having come into existence in its present 
form simultaneously with the formation of the Christian Church. 
The last is Bishop Lightfoot’s view. He connects the Christian 
ministry, not with the worship of the Temple, in which were 
priests and sacrificial ritual, but with that of the synagogue, 
which was a local institution providing spiritual edification 
by the reading and exposition of Scripture.® The first Christians 
were regarded, even by themselves, as a Jewish sect. They 
were spoken of as “ the way.”' They took with them, 
into the new communities which they formed, the Jewish 
polity of rule and oversight by elders. The appointment of 
these would be regarded as a matter of course, and would not 
seem to call for any special notice in such a narrative as the 
Arts of the Apostles. 

But Presbyterianism was associated in the and century with a 
kind of episcopacy. This episcopacy was at first rather con¬ 
gregational than diocesan; but the tendency of its growth was 
undoubtedly towards the latter. Hence for proof that their 

‘ Report of Procieditigs, Third General Council of the Alliance 
of Reformed Churches, &c. (1884), pp. 373 soq. and App. p. 131. 

" Exodus iii. 16; iv. 39. 

» St Luke iv. 16 seq. * Acts ix. 2. 


church polity is apostolic Presbyterians are accustomed to 
appeal to the Kew Testament and to the time when the apostles 
were still living; and for proof of the apostolidty 
of prelacy Episcopalians appeal rather to the early 
Church fathers and to a time when the last of the 
Apostles had just passed away.® It is generally admitted that dis¬ 
tinct traces of Presbyterian polity are to be found in unexpected 
quarters (e.g. Ireland, Iona, the Culdees, See.) from the early 
centuries of church history and throughout the medieval 
ages down to the Reformation of the i6th century. Only in 
a very modified sense, therefore, can it be correctly said to date 
from the Reformation. 
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At the Reformation the Bible was for the groat mass of both 
priests and people a new discovery. The study of it shed floods 
of light upon all church questions. The leaders of the _ 
Reformation searched the New Testament not only for 
doctrinal truth but also to ascertain the polity of the 
primitive Church. This was specially true of the Reformers in 
Switzerland, France, Scotland, Holland and in some parts of 
Germany. Luther gave little attention to Now Testament polity, 
though he believed in and clung passionately to the umversal 
priesthood of all true Chrwtian.5, and rejectod the idea of a sacer¬ 
dotal caste. He had no dream or vision of the Church's spiritual 
independence and prerogative. He was content that ecclesiastical 
supremacy should be with the civil power, and ho believed that 
the work of the Reformation would in that way be best preserved 
and furthered. In no sense can his " consistorial ” system of 
church government be regarded as Presbyterian. 

It was difiorent with the Reformers outside Germany. While 
Luther studied the Scriptures in search of true doctrine and 
Christian life and was indifferent to forma of church 
polity, they studied the Now Testament not only in 
search of primitive church doctrine but also of primitive 
church polity. One is struck by the unanimity with 
which, working individually and often in lands far apart, 
they reached the same concluMons. They did not get their ideas 
of church polity from one another, but drew it directly from the 
New Testament. For example, John Row, one of the five commis¬ 
sioners appointed by the Scottish Privy Council to draw up what 
is now known as the First Book of Discipline, distinctly .says that 
" they took not their example from any kirk in the world; no, 
not from Geneva "; but they drew their plan from the sacred Scrip¬ 
tures." This was true of them all. They were unanimous m 
rejecting the episcopacy of the Church of Romo, the sanctity of 
celibacy, the sacerdotal ciiaractor of the ministry, the confessional, 
the propitiatory nature of the mass. They were unanimous in 
adopting the idea of a church in which all the members were priests 
under the Lord Jesus, the One High Priest and Ruler; the officers 
of which were not mediators between men and God, but preachers 
of One Mediator, Christ Jesus; not lords over God's hontage, but 
ensamplos to the flock and ministers to render service. They were 
unanimous in regarding ministerial service as mainly pastoral; 
preaching, administering the sacraments and visiting from house 
to house; and, further, m perceiving that Christian ministers must 
be also spiritual rulers, not in virtue of any magical influence 
transmitted from the Apostles, but in virtue of their election by the 
Church and of their appointment in the name of the Lord Jesus. 
When the conclusions thus reached by many independent investi- 

5 ators were at length reduced to a system by Calvin, in his famous 
nstilutio, it became the definite ideal of church government for 
all the Reformed, in contradistinction to the Lutheran, churches. 

Yet we do not find that the leaders of the Reformed Church 
succeeded in establishing at once a fully-developed Presbyterian 
polity. Powerful influences hindered them from rcalir- „ . 
mg their ideal. We notice two. In the first place, the 
people generally dreaded the recurrence of ecclesiastical 
tyranny. So dreadful had been the yoke of Rome, which they had 
s^ken off, that they feared to .submit to anything similar even 
under Protestant auspices. When their ministers, moved by an 
intense desire to keep the Church pure by means of the exercise 
of scriptural discipline, claimed special spiritual rule over the people, 
it was not wonderful that the latter should have been reluctant to 
submit to a new spiritual despotism. So strong was this feeling 
ill some places that it was contended that the discipline of ex- 
communication, if exercised at all, should be exercised only by the 
secular power. A second powerful influence was of a different 
kind, viz. municipal jealousy of church power. The municipal 
authority in those times claimed the right to exorcise a censorship 
over the citizens’ private life. Any attempt on the part of the Church 
to exercise discipline was resented as an intrusion. It has been 
a common mistake to think of Calvin and contemporary Reformers 


• See Lightfoot’s Essay in Commentar\' on the Epistle to the 
Philippians. 

® Knox, Winian, Spotswood and Douglas—all of them John— 
were the other commissioners. 
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u Introdndng b discipline of stern repression which made the in¬ 
nocent gaieties of lile impossible, and produced a dull uniformity 
of straitlae^ manners and hypocritical morals. The discipline 
was there before the Reformers. There were civil laws which 
regulated clothmB, food and social festivity. Hence friction, at 
times, between the Reformers and civic authorities friendly to the 
Reformation; not as to whether there should be "discipline" 
(tliat was never- doubted) but as to whetlier it should be ecclesi¬ 
astical or municipal. Rr'en, therefore, where people desired the 
Reformation there were powerful influences opposed to the s^ug 
up of church government and to the exercise oi church discipline 
after the maimer of the apostolic Church: and one ceases to wonder 
at the absence of complete Presbyterianism in the countries which 
were forward to embrace and adopt the Reformation. Ind«d 
the more favourable the secular autliorities were to tlio Reformation 
tire less need was tlrore to disenminate between civil and ecclesi¬ 
astical power, and to define strictly how the latter should be exer¬ 
cised. We look in vain, therefore, for much more than the germs 
and principlc-a of Presbyterianism In the churches of the first 
Roforraofs. Its evolution and the thorough application of its 
principles to actual church life came later, not in Saxony or Switzer¬ 
land, but in France and Scotland; and through Scotland it has 
passed to all RngUsh-speakiug lands. 

Tlie doctrines of Presbyterianism are those generally known 
as evangelical and Calvinistic. The supreme standard of 
belief is the Word of God m the original languages. 
ThtoHgy. subordinate standards have been numerous, 

though marked by striking agreement in tlie main body ot 
Christian doctrine which they set forth. Much has been done 
of late years to make these subordinate standards of reformed 
doctrine more generally known. The following list is fairly 
complete:— 

Switzerland .—First Helvetic Confession (153b)* Geneva Con¬ 
fession (1536). G«n«r<i Catechism (1545). 

E^laiKl.—Porfy-fwo Articles (1533). Thirty-eight Articles (1563). 
Thirty-nine Articles (1371). Lambeth Articles (i395)- Articles 

flbiSj. Westminster Confession (1644-1647). Larger and Shorter 
Catechisms (1647). 

Franco. —Confessio gallicana (1359). 

Scotland.—6'co«wA Confession (1560). Westminster Confession 
(1647). Larger and Shorter Catechisms (1647). 

Netherlands.—Frisian Confession (iszfl). Confessio belgica (1561). 
Netherlands Confession (1366), 

Hungary. —Hungarian Confession (1362). 

Bohemia .—Bohemian Confession (1609). 

The form of worship as.sociated with Presbyterianism has 
been marked by extreme simplicity. It consists of reading of 
Pneby Holy Scripture, psalmody, non-liturgicnl prayer 
tertaa and preaching. Tlicre is nothing in'the standards 
Worebip. 4,f the Presbyterian Church against liturgical wor.ship. 
In some of the early bonks of order a few forms of prayer weie 
given, but their use was not compulsory. On the whole, the 
preponderating preference has always been in hivour of so-called 
extemporaneous, or free prayer; and the Westminster Directory 
of Public Worship hits to a large extent stereotyped the form 
and order of the service in mo,st Presbyterian churdies. Within 
certain broad outlines much, jierhaps too much, is left to the 
choice of individual congregations. It used to be customary 
among ftesbyterians to stand during public prayer, and to 
remain seated during the acts of praise, but this peculiarity 
is no longer maintained. The ps.alms rendered into metre 
were formerly the only vehicle of the Church’s public praise, 
but hymns are now also used in most Presbytenan churches.' 
Organs used to be regarded a.s contrary to New Testament 
example, but their use is now all but univer.sal. The public 
praise used to ^ led by an individual called the " precentor,” 
who occupied a box in front of, and a little lower than, the pulpit. 
Choirs of male and female voices now lead the church praise. 

PreBbyterianism has two sacraments, baptism and the Lord's 
Supper, Baptism is administered both to infants and adults by 
pouring or spruikling, but the mode is considered 
SaermmtmtB. [innraterial. The Lord's Supper, ns generally ob¬ 
served tbsot^hout the various Presbyterian churches, is a close 


’ Fdnclpfd Bous’a version is the best known and most widely 
Tjsed. It IS on English work. Somewhat reluctantly it was ac- 
osbtsd by ^ttiah I^byterianism as a substitute for an older 
•versioB with a greater variety of metre and music. "Old 
Hundred." and " Old ):24tb " mean the looth aad. M4th Psalms 
in that old book. 


imitation of the New Testament practice; and where it is not marred 
by undue prolixity commends itself to most' Christian people as 
a solemn and impressive service. 'The old plan ot corning out 
and talcing one's place at the communion taUe la the body of the 
church is unhappily seen no more; communicants now receive the 
sacred elements seiited in their pews. The dispensing of this rite 
is strictly reserved to an ordained minister, who is assisted by elders 
in handing the bread and the cup to the people. The adimnistra- 
tlon oi pnvate communion to the sick ana dying is extremely rare 
in Presbyterian churchec, but ^eue is less objection to it than 
formerly, and in some churches it is even encouraged. 

Presbyterian discipline is now entirely confined to exclusion from 
membership or from office. Though it is the duty of a minister 
to warn against irreverent or profane participation in 
the Lord's Supper, he himsdf has no right to exclude siimeipuaB. 
any one from communion; that can only be done as the act of 
himself and the elders duly assembled in se,ssion. A code of in¬ 
structions for the guidance of church courts when engaged In 
oases of discipline Is in general use, and boars witness to the extreme 
care taken not only to have things done decently and in order, 
but also to prevent Imsty, impulsive and illogical procedure in the 
investigation of cliargcs of heresy or immorality. Cases of dis¬ 
cipline are now comparatively rare, and, when they do occur, 
are not characterized by the bigoted severity which prevailed in 
former times and was rightly denounced aa unchristian. 

The extent to which the Presbyterian form of - church govm- 
ment prevails throughout the world has been made more manifest 
in recent years by the formation of a “ General 
Council of the Alliance of Reformed Churches sutt^Hee, 
holding the Presbyterian Sy.stem.” At a representa¬ 
tive conference in London in 1875 the constitution of the council 
was agreed upon. The first council met in Edinburgh in 18771 
Since tlien it ha.s met in Philadelphia, Belfast, London, 'Toronto, 
Glasgow, Washington and Liverpool. Churches whicli are 
organized on Presbyterian principles and hold doctrines in 
harmony with the reformed confessions are eligible for admis¬ 
sion to the alliance. The object is not to form one great 
R-esbyterian organization, but to promote unity and fellowship 
among the numerous branches of Presbyterianism throughout 
the world. On the roll of the general council held at Wa.shmgton 
in 1899 there were sixty-four churches. The st8ti.stics of 
these and of sixteen others not formally in the alliance 
were 29,476 congregations, 26,251 ministers, 126,607 elders 
and 4,852,096 communicants. Of these eighty liiurches, 
twelve were in the United Kingdom, twenty on the conti¬ 
nent of Europe, sixteen in North America, three in South 
America, ten in A-sia, nine in Africa, six in Australia, two 
in New Zealand, one in Jamaica, and one in Melanesia. 
'Tlie desire for union which led to the formation of the 
alliance has, since 1875, borne remarkable fruit. In England 
in 1876 two churches united to form the Presbyterian 
Church of England; in tlie Netherlands two churches be¬ 
came one in 1892; in South Africa a union of the different 
branches of the Presbyterian Church took place in 1857; 
in Scotland the Free Church and the United Presbytenan 
became one in 1900 under the designation of the United Free 
Church; in Australia end Tasmania six churches united in 
X901 to form the Presbyterian Church of Australia; and a few 
months later the two churches in New Zealand which represented 
respectively the North and South Islands united to form the 
Presbyterian- Church of New Zealand. “ In no portion of the 
empire,” it has been said, “ does the British flag now fly 
•over a divided Presbyterianism, except in the British Isles 
ihomselves.” 

II.— History in Different Countries 

From tliis general outline of Presbyteiianism wc now turn 
to con-sider its evolution and histoty in some of ttie countries 
with which it is or has been .specially associated. We omit, 
however, one of the most important, viz. SccrUand, as the history 
it fully covered under the separate beamings of Scoti.and,, 
^URCS. OF, and allied articles. 

Svdtzerland. 

The Swiss, owing to their peculiar geographical position and 
to certain political dicum.stances, early manifest^ indepen¬ 
dence in ecclesiastical matters, and became accustomed to the 
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management of tiieir church affairs. The woric of Zmngti as 
a Reformer, important and thorough though it was, did not con- 


cantonaf and municipd authorities, and Zwingli was content that 
it should be so, TTje work of Farel, previous to his coming to 
Geneva, was almost entirely evangelistic, and his first work in 
Geneva was of a similar character. It was the town council 
which made arrangements for religious disputations, and pro¬ 
vided for the housing and maintenance of the preachers. I^^en 
c«/we Calvin, at Farel’s invitation, settled in Geneva (1536) 
* ”■ the work of reformation became more constructive. 
“ The need of the hour was organization and familiar instruction, 
and Calvin set himself to work at once." The first reforms he 
wished to see introduced concerned the Lord’s Supper, church 
praise, religious instruction of youth and the reflation of 
marriage. In connexion with the first he desired that the 
discifune dt Vexcommunication should be exercised. His plan 
was partly Presbyterian and partly consistorial. Owing to 
certam circum.stances in its past history, Geneva was notoriously 
immoral, “ TTie rule of dissolute bishops, and the example of 
a turbulent and immoral clergy, had poisoned the morals of 
the city. Even the nuns of Geneva were notorious for their 
conduct,” 1 Calvin suggested that men of known worth should 
be appointed in different quarters of the city to repwrt to the 
ministers those persons in their district who lived in open sin; 
tlmt the ministers should then worn such persons not to come to 
the communion; and that, if their warnings were unheeded, 
discipline should be enforced. It was on this subject of keeping 
pure the Lord’s Table that the controversy arose between the 
ministers and the town councillors which ended in the banish¬ 
ment of Calvin, Farel and Conrad from Geneva. In 1538 the 
ministers took upon themselves to refuse to administer the 
Lord’s Supper in Geneva because the city, as represented by its 
council, declined to submit to church disclipline. The storm 
then broke out, and the ministers were banished (i538).f 

It may bo convenient at this point to consider Calvin’s ideal 
church polity, as set forth in his famous Christianae rel^onis 
inslUutio, the first edition of which was published in 1536. Briefly 
it was as follows :— 

A separate ministry is an ordinance of God {Inst. iv. 3, i. 3). 

Ministers duly called and ordainod may alone preach and ad¬ 
minister the sacraments (iv. 3, to). 

A legitimate ministry is one apjyimied with the consent and 
approbation of the people under the presidency of other 
pastors by whom the final act of ordination (with laying on 
of hands) sliall be performed (iv. 3, 15). 

Governors or persons of, advanced years selected from the people 
and associated with the ministers in admonishing and 
exercising discipline (iv. 3, 8). This discipline is all-important, 
and is the special business of the governors. 

His system, wliile preserving the democratic theory by recognizing 
the congregation as holding the church power, was in practice 
strictly aristocratic inasmuch as the congregation is never allowed 
any direct nso of power, which is invested in the whole body of elders. 
His great o^ct was discipline. With regard to the relations 
between the Church and the civil power, Calvin was opposed to the 
Zwinglian theory whereby all ecclesiastical power was handed 
over to the state. Calvin's refusal to administer the sacrament, 
for which he was banished from Geneva, is important as a matter 
of ecclesiastical history, because it is the essence of the whole 
system which he subsequently introduced. It rests on the prin¬ 
ciples that the Church has the right to exclude thoso who arc un¬ 
worthy, and that she is in no way subject to the civil power in 
^ritual matters. During the three years oi hie banishment 
Qrivln was at Strassburg. where he had been carrying out his ideas. 
His recall was greatly to his honour. The town had become a 
prey to angrehy. One party threatened to return to Romanism; 
another threatened to sacrifice the independence of Geneva and 
submit to Berne. It was felt to be a peltii'col necessity thathoshould 
return, and In 15+1., somewhat reluctantly, he returned on his own 
terms. These were the recognition of the Church’s spiritual inde¬ 
pendence, the division of the town into parishes, and the appoint¬ 
ment (by the munictaal authority) cf a consistory or council of 
elders in each parish for the exereise of discipline. 

These terms were embodied in the famous Ordonnancts tccUsi- 
aetignee dt I’ifliat dt Geftiive (1.341). The four orders mentioned 
in tlie Inslitulto are recognized; p^tors, doctors, elders and deacons. 


Tbe pastors were to preach, administer the aacramente, and in 
conjunction with.the elders to exercise discipline. In their totality 
they form the vMrable comfaput, A newly-made pastor was to 
be settled in a fixed charge by tbe magistmts wite ^ consent oi 
the ooBgregatlon, altar having been approved as to knowledge 
and manner of Uie by tbe pastors already in oOce. By them he 
was to be ordained, after vowing to be true in office, laithfbl to 
the church system, obedient to Hie laws and to the civil govern¬ 
ment, and ready to exerdsc discipline without fear or favour. 
The doctors were to teach the faithful in sound learning, to guard 
parity of doctrine, and to be amenable to discipline. The elders 
(AMCints, eommit, ou dtpuitx par la seigneurtt on consistoire) 
were regarded as the essential part of the system. 'They were the 
bond of union between Church and state. Their, business was to 
supervise daily Uie, to warn the disorderly, and to give notice 
to the consistory of cases requiring discipline. To form the 
consistory aU the ehlers with the ministers were to meet every 
Sunday under the presidency of one of the syndics or magistrates. 
This court could award censures up to exclusion from the 
sacrament. 

Manifestly the arrangement was a compromise. The state 
retained control of tho ecclesiastical organization, and Calvin 
secured his much-needed system of discipline. Fourteen years of 
friction and struggle followed, and if there came after them 
a period of comparative triumph and repose for the great reformer 

I it must still be remembered that be was sever able to have his 
ideal ecclesiastical organization fully realized in tbe city oi his 
ademtion. 

I lAe early Prcsbytoiianiam of Switeeriand was defective in the 

j following respocts: (1) It started from a wrong definition of the 
Church, which, instead of being conceived as an organized 
community of believers In Hie Lord Josus Christ, was imtde to 
dqwnd upon the preaching of the gospel and the adminfstration 
of the sacraments. As these impli^ a duly appointed minister, 
the einstonce of the Church was made to depend upon an organized 
ministry rather than an ormnized membership. It caUs to mind 
the Romish formula: “ Ubi tpiscopus On ecclesia." (z) It did 
not maintain the scriptural right of the people to choose their 
minister and other office-bearers, (3) Its independence of civil 
control was very imperfect. (4) And it did not by means of church 
courts provide for me manifestation of the Church's unity and for 
the concentration of the Church’s influence. 

" Calvin," says Mncipol Lindsay, ’’ did three things for Geneva 
all of which went far beyond its walls. He gave its Church a 
trained ministry, its homes an educated people who could give a 
reason for their faith, and the whole city an heroic soul vihich 
enabled the little town to stand forth as the citadel and city of 
refuge for tho oppressed Protestants of Europe." ” 

France. 

It is pathetic and yet inspiring to study the development 
of Presbyterianism in France; pathetic because it was in a 
time of fierce persecution that the French Protestants organized 
themselves into churches, and inspiring, because it showed the 
power which scriptural organization gave them to withstand 
incessant, unrelenting hostility. It would be difficult to exag- 
gemto the influence of Calvin upon French Protest¬ 
antism. His Christianae religionis institutio liecame 
a standard round which his countrymen rallied in 
the work and battle of the Reformation. Though under thirty 
years of age, he became all over Europe, and in an exceptional 
degree in France, the leader, organizer and consolidator of the 
Rrformation. Tiie work which the young Frenchman did for 
his countrymen was immense.” 

'The year 1533 maybe taken as the date when French Protestant¬ 
ism be^n to be organized. A lew churches had been organined 
earlier, at Meaux in 1346 and at Nlmes in 1347, but 
their members had been dispersed by persecution. 

Prior to 1335 the Protestants of France had been for ewsstenr- 
thc most part solitary Bible students or little companies 
meeting together for worship without any organization. But in 
that year the following incident was the banning of a great 
movement, A small company had been accustomed to meet in 
the lodging of the slour do la Fcrriftre in Paris near the Prfi-aux- 
Clercs. At one of the meetings the faHier of a ncwly-bom child 
explained that he could not go outside Franco to seek a pure baptism 
and that his conscience would not permit his child to bo baptized 
according to the rites of the Roimsh Church. After prayer the 
company constituted tfaemsclvee into a church; chose Jean le 
Macon to be their minister, and others of their number to be eldem 
and deacons. It seemed as if all France had been waiting lor tbia 
event os a signal, for organized churches began to spring up evory- 
where immediately afterwards. Within two years Meaux, Poitiers, 


" Lindsay, Hitt, of tkt Ktform. i . 90. 


Hist, of the Reform, ii. 131. 


’ Ibid. il. 138. 
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An^en, 1 m ties de Saintonge, Agcn, Boarges, Isuoudun, Aubigny, 
Blois, Toun, Lyon.. Oilians and Ronen wore organized. Thirty- 
six more were completely organized by i;6o.‘ According to Beza 
there were about this time ai jo organized churches. A lew years 
later Cardinal St Croix reckoned that the Hugnonota were one 
half of the population. One hundred and twenty-seven pastors 
had been sent to France from Genova before 1367. 

In 1538 a further stage in the development of Presbyterian 
church polity was reached. Some doctrinal dificrences having 
c^sen in the church at Poitiers, Antoine de Chandieu. 
a'mual minister at Paris, went to compose them, and, as the 
3raoif result of a conference, a synod was convened to meet 

' ■ in Paris the following year (1539). It was the first 

general synod of the French Protestant Church, and consisted of 
representatives from, some say sixty-six, others, twelve churches. 
It adopted a confession of faith and a bmk of order or discipline. 
The confession consisted of forty articles. It was based on a short 
confession drafted by Calvin in 1337, and ina;7 still be regarded, 
though once or twice revised, as' the confession of the French 
Protestant Church. The book of order. Discipline ecclesiastsque 
ties (glises rffomUes de France, regulated the organization and pro¬ 
cedure of the churches. It contains this fundamental statement 
of Presbyterian parity, " Aucune tglisc ne pourra pritendre primautc 
ni domination sur I'autre; ni pareillement, les ministrrs d'une 
tglise les uns sur les autres; ni les anciens ou diacres, les uns sui 
Ics autres." The various church courts, familiar to us now as 
Presbyterian, are explained. The ctmsisloire or session consisted 
of the minister, elders and deacons (the latter without a vote), 
and was over the congregation. The collcqw or presbytery was 
composed of representative ministers and edders (anciens) from a 
group of congregations. Next in order was the. provincial sjmod 
which consisted of a minister and an elder or deacon from each 
church in the province. Over all was the general or national 
synod. .Some of the arrangements are worthy of notice. When 
a church was first formed the office bearers were elected ^ the 
people, but there the power of the Congregation ceased. Future 
vacancies in the eldership were filled up by the office-bearers. 
The eldership was not for life, but there was always a tendency to 
make it so. When the ministry of a church became vacant the 
choice of a succcs-sor rested with the collogue or with the provincial 
synod. The people, however, might object, and if their objection 
was considered valid redress wa.s given. Later the, synod of 
Ntmes (157*) decreed that no minister might be imposed upon an 
unwilling people. Deacons, in addition to having charge of the 
poor and sick, might catechize, and occasionally offer public prayer 
or read a written sermon. The president or moderator of each 
church court was primus inter pares. The remarkable ie.T.ture of 
French church polity was its aristocratic nature, which it owed 
to the system of co-optation; and the exclusion of the congregation 
from direct and frequent interference in spiritual nuitlci s pro vented 
many evils which result from too much intermeddling on the 
part of the laity. Up to 15^5 the national synod, consisted of a 
minister with one or two elders or deacons from every church; 
after that date, to avoid overcrowding, its numbers were restricted 
to representatives from each provincial synod. On questions of 
diseijuine elders and deacons might vote; on doctrinal questions 
only as many of these as there were mini.stcrs. 

"It is interesting to see how in a country whose civil rule was 
becoming gradually more absolutist, tills ‘ Church under the cross ’ 
framed for itself a government which reconciled, more thoroughly 
perhaps than has ever been done since, the two principles of popular 
rights and supreme control. Its constitution has spread to Holland, 
Scotland (Ireland, England), and to the great American (and 
Colonial) churches. Their ecclesiastical polity came much more 
from Paris than from Geneva." ‘ 

To trace the history of Presbyterianism in France for the next 
thirty years would be to write the history' of France itself daring 
that period. We should have to tell of the great and rapid 
increase of the Church; of its powerful influence among the noblas. 
and the bourgeosie-, of its direful persecutions; of its St Bartholomew 
massacre with 70,000 victims; of its regrettable though perhaps 
Inevitable entanglements in politics and war; and finally of its 
attaining not only tolerance but also honourable recognition and 
protection when Henry IV. in 1598 signed the famous edict of 
Nantes. This secured complete liberty of conscience everywhere 
within the realm and the free right of public worsliip in all places 
in which it existed during the years 159C and 1597, or where it 
had been granted by the edict of Poitiers (J577Wnterpreted by the 
convention of Nirac (1378) and the treaty of Fleix I15S0) —m all 
some two hundred towns; in two places in every bailUage and 
sintchanssie-, in the castles of Protestant seigneurs hauls iusticiers 
(some three thousand); and in the houses of lesser nobles, pro¬ 
vided the audience did not consist of more than thirty persons 
over and above relations of the family. Protestants were granted 
full civil rights and protection, and were permitted to hold their 
eccleuastic^ assemblies—consistories, colloquies and synods. 


national and provincial. Under the protection of the edict the 
Huguenot Church of France flourished. Theological colleges were 
established at Sedan, Montauban and Saumur, and French theo¬ 
logy became a counterpoise to the narrow Reformed scholastic of 
Switzerland and Holland.’ 

The history of the Church from the passing of the edict of Nantes 
till its revocation in 1683 cannot be given here. That event was 
the climax of a long series of horrors. Under the persecution, a 
large number were killed, and between four and five millions of Pro¬ 
testants left the country. Early in the i8th century Antoine Court 
mado marvellous efforts to restore Presbyterianism. In momentary 
peril of death for fifteen years, he restored in the Vivarais and the 
efivennes Presbyterian church polity in all its integrity. In 1715 
he assembled ms first collogue. Synods were held in 1718. 1723, 
1726 and 1727; and in a remote spot in Bas Languedoc in 1744 a 
national synod assembled—the first since 16O0—which consisted 
of representatives from every province formerly Protestant. 

From 17O0 owing to the gradual spread of the sceptical spirit 
and the teaching of Voltaire more tolerant views previtiled. In 
, 1787 the Edict of Tolerance was published. In 1789 all citizens 
! wore made equal before the law, and the position of Presbyterianism 
improvcil till 1791. In 1801 and 1802 Napoleon took into his own 
hands the indopoiidcnce of both Catholic and Protestant Churches,the 
nation:d synod was abolished, and all active religious propaganda 
was rigorously forbidden, in 1848 an assembly representative 
of the tglises consistoriales met at Paris. When it refused to discuss 
points of doctrine a secession took place under the name of the 
Union des iglises ivangiliques de France. Thi.s society held a synod 
at which a confession of laith and a book of order were drawn up. 
Meanwhile the national Protestant Church set itself to the work 
of reconstruction on the basis of universal suffrage, with restrictions, 
but no result was arrived at. In 1832 a change took place in its 
constitution. The Iglises consistoriales wore abolished, and in each 
imrish a presbyterial council was appointed, the minister being 
i president, with four to seven ciders chosen by the people. In the 
j large toivns there were consistiirics composed of all the ministers 
I and of delegates from the various parishes. Over all was the 
I central provincial council consisting of the two senior ministers 
i and fifteen members nominated by tlie state in the first instance, 
i In 1838 there were 617 pastors and the Union des iglises ivangiliques 
numbered 27 churches. 

I The Netherlands. 

I From the geographiral position of the Netherlands, Pres- 
I byterianism there took its tone from France. In 1562 the 
■ Confessio belgica was publicly acknowledged, and in 1563 
the church order was arranged. In 1574 the first provincitd 
synod of Holland and Zealand was held, but William of Orange 
would not allow any action to be taken independently of the 
state. The Reformed churches had established themselves in 
independence of the state when that state was Catholic; when 
the government became Protestant the Church had protection 
I and at the same time became dependent, It was a state 
church. By the union of Utrecht the communes and provinces 
had each the regulation of its own religion; hence constant 
conflict. In most cases it was insisted on as necessary that 
church discipline should remain with the civil authority. In 
1576 William, with the support of Holland, Zeeland and their 
allies, put forth forty articles, by which doctors, elders and 
deacons were recognized, and church discipline given to the 
elders, subjert to appeal to the magistrate and by which the 
Church was placed in absolute dependence on the state. These 
articles, however, never came into operation; and the decisions 
of the synod of Dort in 1578, which made the (Thurch independent 
were equally fruitless. In 1581 the Middelburg .Synod divided 
the Church, created provincial synods and presbyteries, but 
could not shake off the civil power in connexion with the choice 
of church officers. Thus, although the congregations were 
Presbyterian, the civil government retained overwhelming 
influence. TTie Leiden magistrates said in 1581 : “ If we accept 
everything determined upon in the synod, we shall end by being 
vassals of the synod. We will not open to churchmen a door 
for a new mastership over government and subjects, wife and 
child.” From 1618 a modified Presbyterian polity predomi-, 
nated. M a rule elders held office for only two years. The 
“ kerk-raad ” (kirk-sesskm) met weekly, the magistrate being 
a member ex officio. The collogue consisted of one minister 
and one elder from each congregation. At the annual provincial 
synod,-held by consent of the states, two ministers and one 

’ Ibidi U. »i2, a* 3 . 


‘ Lindsay, Hist, of the Reform, ii. lOO. 
* Ibid, li. ibg. 
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Ider attended from each coJloque, Every congregation was 
isited by miniaters appointed by the provincial synod. In 
795, of course, everything was upset, and it was not until after 
lie restoration of the Netherland States that a new organization 
tas formed in 1816. Its main features were strictly Presby* 
erian, but the minister was giwtly superior to the elder, and 
he state had wide powers especially in the nomination of higher 
fficers. In 1851 uie system now in force was adopted. The 
ongregation chooses aU the officers, and these form a church 
ouncil. 

England. 

Presbyterian principles and ideas were entertained by many 
f the leading ecclesiastics in England during the reign of 
award VI. Even the archbishop of Canterbury favoured a 
lodification of episoopacy, and an approach to Presbyterian 
olity and disciplme; nut attention was mainly directed to the 
ettlement of doctrine and worship. Cranmer wrote that 
ishops and priests were not different but the same in the 
eginning of Christ’s religion. Thirteen bishops subscribed 
his proposition : that in the New Testament there is no mention 
mde of any distinctions or degrees in orders but only deacons 
nd priests or bishops. Cranmer held that the consecration of 
bbhop was an unnecessary rite, and not required by Scripture; 
hat election and appointment to office were sufficient. Tlie 
ishop of St Davids was of the same opinion. Latimer and 
looper maintained that Bishops and presbyters were identical; 
nd Pilkington, bishop of Durham, and Bishop Jewel were of 
he same mind. The latter, about the time of Elizabeth’s 
accession, expressed his hope that the bishops would become 
astors, labourers and watchmen; and that the great riches of 
■ishoprics would be diminished and reduced to mediocrity; that, 
eing delivered from courtly and regal pomp, the bishops might 
like care of the flock of Christ. During the reign of Edward, 
he title of superintendent was often adopted instead of bishop, 
nd it will be recollected that John Knox was an honoured 
/orker in England with the title of superintendent during this 
sign. As an indication of sympathy with Presbyterianism, 
t may be noted that Cranmer favoured a proposal for the 
srmation of a council of presbyters in each diocese, and for 
irovincial synods. 

During 1567 and 1568 the persecutions in France and Holland 
:rovc thousands of Protestants, mostly Presbyterians, to England, 
n 1570 Presbyterian views found a distinguished exponent in 
)r Thomas Cartwright at Cambridge; and the temper of parliament 
/as shown by the act of 1571, for the reform of disorders In the 
Ihurch, in which, while all mention of doctrine is omitted, the 
bctrinal articles alone baing sanctioned, ordination without 
bishop is implicitly recognised. In 1572 a formal manifesto 
/as published, entitled an Admonition to Parliament, the 
jading ideas in which were: parity of ministers, appointment 
,f elders and deacons; election of ministers by the congre- 
:ation; objection to prescribed prayer and antiphonal chant- 
rig; preaching, the chief duty of a minister; and the power 
)f the magistrates to root out superstition and idolatry. On 
the 20th of November 1572 the authors of the "Ad- 
monition" set up at Wandsworth what has been 
^ jl”*** called the first presbytery in England. They adopted 

a purclv Presbyterian system which was published as 
he Orders of Wandsworth. Similar associations or presbyteries 
vere formed in Inndon and in the midland and eastern counties; 
)ut the privy council was hostile. Only in Jersey and Guernsey, 
vlulher Urge numbers of Huguenots had fled after the St Bartholo- 
new massacre, was Presbyterianism fully permitted. Cartwright 
ind Edmund Snape were ministers there; and from 1376 to 1625 
i completely appointed Presbyterian Church existed, under the rule 
if synods, and authoriied by the governor. The action of the 
Commons in 1584, stimuUted by the opposition of the Lords, showed 
hat the principles of Presbyterianism were strongly held. Bills 
/ere introduced to reduce the position of a bishop to wellnigh 
hat of primus inter pares ; to pUce the power of veto in the con- 
pegation; to abolish the canon Uw and to estalilish a presbytery 
n every parish. These proposals were rendered abortive by the 
mflinching use of the queen’s prerogative. 

In 1640 Henderson, BailUe, Blair and Gillespie rome to London 
IS commissioners from the General Assembly in ScotUnd, in 
•esponse to a request from ministers, in Ixmdon who desired to 
lee the Church of EngUnd more closely modelled after the 
Reformed type. They were able men, whose preacUng drew 
{reat crowds, and increased the desire for the establishment of 


Freabyterianism. In (641 the Long FarUament abolished Episcopacy 
(the act to come into force on the 5th of November 1643); and 
summoned an assembly of divines to meet at West- ra ter 4 
minster in June 1643 to advise parUament as to the new , 
form of Church government. The Westminster Assem- ?"***?'. 
bly, through its Confestion, Directory and Catechisms, 
has become so associated with the Presbyterian Church that it is 
difficult to realise that it was not a church court at all, much less 
a creation of Presbyterianism. 

It was a council created by parUament to give advice in church 
matters at a neat crisis in the nation's history; but its acts, though 
from the high character and great learning of its members worthy 
of deepest respect, did not per se bind parliament or indeed any¬ 
one. It was, in a very real sense, representative of the whole 
country, as two members were chosen by parliament from each 
county. The number summoned was 131, vis. ten lords, twenty 
members of the House of Commons, and one hundred and twenty- 
one ministers. The ministers were mostly Puritans; by their 
ordination, &c.. Episcopalian; and for the most part strongly 
impressed with the desirability of nearer agreement with the Church 
of Scotland, and other branches of the Reformed Church on the 
Continent. About one-half of the members attended regularly. 
Those who were out-and-out Episcopalians did not attend at aU, 
Apart from these, there were three well-defined parties : (i) those 
with Presbyterian ideas and sympathies, a great majority- (2) 
Erastians, ably represented and led by Sclden, 1 -ightfoot and Cole¬ 
man; {ii Independents, ten or eleven in number, led by Philip 
Nye, and assured of Cromwell’s support. Then there were the Scot¬ 
tish commissioners who, though without votes, took a leading 
part in the proceedings. Judged by the objects for which it was 
summoned the Westminster Assembly was a failure, a remarkable 
failure. Episcopacy, Erastianism and Independency, though of 
little account in the assembly, were to bulk largely in England's 
future; while the church polity which the assembly favoured and 
recommended was to be almost unkno'wn. Judged in other ways, 
however, the influence of the assembly’s labours has been very 
great. The Confession of paith and the Larger and Shorter Cate¬ 
chisms are recognized and venerated standards in all the lands 
where British ftesbyterianism, with its sturdy characteristics, 
has taken root. And the Directory of Public Worship has shaped 
and coloured, perhaps too thoroughly, the ritual and atmosphere 
of every group of Protestant Anglo-Saxon worshippers throughout 
the world, except Episcopalians. 

In June 1646 the ordinance establishing presbyteries was ratified 
by both houses of parliament, and a few days afterwards it was 
ordered to be put into 'execution. Twelve pre.sbyterics were 
erected in London; Shropshire and Lancashire were organized; 
and Bolton was so vigorous in the cause as to gain the name of the 
Geneva of Lancashire. But the system never took root. Not 
only were there well-known adverse influences, but the soil seems 
to nave been uncongenial. As compared with Scotland, English 
Presbyterianism liad more of the lay element. In every classis 
or presbytery there were two elders to each minister. The Synod 
of London met half-yearly from 1647 till 1655. Synods svmadai 
also were held in the north. But during the Common- rv~|* 
wealth Independency gained ground. Then with the 
Restoration came Episcopacy, and the persecution of all who were 
not Episcopalians; and the dream and vision of a truly Reformed 
English Church practically passed away. 

After the Revolution and during the reign of William and Mary 
the hatred of the Church of England to the Presbyterians and 
other dissenters had been obliged to lie dormant. n^cMOmnem 
With the accession of Anne, however, beran an attempt •mcaaepc*. 
apparently to make up for lost time. From the beginning of the 
i8th century the greater number of the Presibyterian congregations 
became practically independent in polity and Unitarian in doctrine. 
Indigenous Presbyterianism became almost unknown. The 
Presbyterianism now visible in England is of Scottish origin and 
Scottish type, and beyond the fact of embracing a few congregations 
which date from, or before, the Act of Uniformity and the Five 
Mile Act, ^s little in common with the Presbyterianism which was 
for a brief period by law established. 

In 1876 the union of the Presbyterian Church in England with 
the English congregations of the United Presbyterian Church of 
Scotland gathered all English Presbyterians (with 
some exceptions) into one church, " The Presbyterian ■ 

Church of England." "What kept these bodies apart 
was their separate historic origin and development, but especially 
the ^icimtion caused by the ' Voluntary Controversy' which had 
its roots in the difficult problems of civil law in its relation to religion, 
and the stumbling-block of the civil magistrate's authority in 
relation to the Christian conscience.” ' Since the union the growth 
of the Church has been considerable. Presbyterianism is compara¬ 
tively strong in three districts of England, namely Northumberland, 
LancasUre and London. Elsewhere it is either weak or non¬ 
existent. Even where it is comparatively strong it is largely 
exotic. The membership is mainly Scottish, and the xninistert 


' Drysdale, History of the Presbyterians in England, p. 625. 
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have been Imported prlndpaSy {rom Seotland. To English 
people, therefore, the I^esbyterian is stiU the "'Scotch Chttreh," 
an^they arc ns a whole slow to connect thcmseives with it. Efkwts 
have been made to conntenct this feeing by makiikg the Church 
more distinctly English. The dan^r in this dhectim is that when 
rresbylerianism tm been iriodifieo far cnei^ to salt the English 
taste it may be found less acceptable to its more stalwart sum- 
porters from beyend the Tweed. Following the lead of the Iiide* 
pendents, who set up Mansfield College at OxfOTd, the Presby¬ 
terian Church has himided Weetmlaster College art Cambridge 
as a sttbstituto for Us Theological Hall in 1 -ondon, It was-opened 
iit rSg9 wrfh the view of securing a home-bred ministry more 
convorsant with English academic life and thought. 

In common with the general Presbyterianism of tlie British Isles, 
the Presbyterian Church of England' has in recent years been 
readjnsting its relation to the Westminster Confission of Fhith. 
Without setting aside the Confession as the church's standanl, 
twenty-four " Articles of the Faith" have been adopted. In these 
no ehemge, it is alleged', has been made In regard to the sobatance 
of the ‘Westminster doctrine, but there is an attemtion of emphasis 
and proportion. 

There are in England fourteen congregations in eoiinexlon witli 
the Church of Scotland, six of them in liiidon and the remainder 
In Berwick, Northumberland, Carlisle and Lancashire. 

Many Unitarians in England still call themselves Presbyterians. 
This, excert historically, is a misnomer, for, though descended 
from the old English I’resbyterinns, they retain- nothing of their 
distinctive doctrine or polity—natbing of Presbyterianism, indeed, 
but the name. 

Inland. 


Presbyterianism in Ireland, in modem times at Least, dates | 
from the plantation of Ulster in the reign of James I. The 
infusion of a considerable Scottish element into the population 
necessitated the formation of a congenial' church. The immi¬ 
grants from England took with them, in like manner, their 
attachment to the Episcopal Church. But these two sectums 
of Protestantism, in their common exile and in presence of the 
prepwiderating Roman Catholicism of the country, seemed at 
Erst inclined to draw closer together than had been thought I 
possible in Great Britain. A confession of faith, drawn up by 
Archbi.shop Usher at the convocation of 1615, implicitly ad¬ 
mitted the validity of Presbyterian ordination, and denied the 
distketiou between bishop ai^ presby ter. W ithin the Episcopal 
Church and supported by its endowments, Robert Blair, 

K i Livingstone and other ministers maintained a Scottish 
byterian communion. 

From 1625 to i6j8 the history of Irish IVesbyteriana is one of 
hare existence. Their ministers, silenced by 'Wfcntworth, after an 
ineffectual attempt to reach New England, fled to Scotland, and 
there took a Icadiag part in the great movement of 1638. After 
the Irish rebellion of 1641 the Protestant interest for a time was 
ruined. A majority of the Ulster Protestants were Presbyterians, 
and in a great rrtigious revival which took place the ministers 
of the Scottish regiments stationed in Ireland took a leading part. 
Ki^-aeadoas were formed in four regiments, and the ffrst rc^lar 
, presbytery was held at Carrickfergus on the loth of 
' Jww 1642, attended by five ministers and by ruling 
PnMbjrtur. regimental sessions. This presbytery 

supplied ministers to as many connegations as possible; and for 
the remaiuiter ministeis were sent from Scotland. By the end of 
1643 the Ulster Church was fairly established. Notwithstanding 
inrtervenine reverses there were by 1647 nearly thirty ordained 
ministers in fixed charges in Ulster besides the chaplains of the 
ScottiA r^ments. 

At the Restoration, in which they heartily co-operated, there 
were in Ulster seventy miaiaters in fixed charges, with nearly 
eighty pari-shes or congregations containing one hundred t ho usa n d 
persons. ‘There were five presbyteries holding monthly meetings 
and annual visitations oi alf the congregations within their bounds, 
and coming together in general synod four limes a year. Entire 
eonformity with the Scottish Church was maintained, and strict 
discMine was enforced by pastoral visitations, kirk-sessioBs and 
presbyteries. 

After the Restoration the determination of the government to 
put down Presbyterianism was speedily felt in Ireland. In ifibi 
the lords justices forbade all unlawful assemblies, and in these 
thw included meetings of presbytery as exercising ecclesiastical 
jurudictios not warranted by the law. Bishop focemy Taylor 
was forward in this work of persecution. The mmisters refused 
to take the Oath of Supremacy 'without the qualification suggested 
by Usher. Their parishes were dedarad vacant, and e^scopal 
clergy appointed to them. The ejected ministers were forbidden 
to preach or administer the sacraments. In ‘Ulster sixty-one 
min&ters were ejected. Of seventy only seven conformed. Under 
Ormonde, in 1665, ministers were again pennitted to revive 


Presbyteirian wsrship and dlsciidlin, and for several years the Church 
prospered not only in Ulster but also in tlie south and west, la 
1672 she received a yea^ grant from Charles II. of £(ioa Uregiutn 
donum), and under ‘WiHmm III. the amount was considetably 
increa^. It was continued tsQI i^. 

Ib the rising is Scotland which ended in the battle of Botb- 
well Badge brought trouble on the Irish Preabyteriass in spite of 
their loym addresses disowning it. It was not, however, till 16S2 
that fhey again lost the privilege of public niinfstiy, and suffered 
severe oppression. They were o^iosm to- Tames rf., though they 
had benefited' by fail Bcclaratiogs ot Indalgenco, and th^ were 
the first to congratulate the Prince of Orange on his arrival in 
England. The heroic defence of Londonderry owed much to them, 
as they were a majority of the population, and some of their 
ministers rondciedcoDBpicuousservice. Thercwerc then in Ireland 
about a hundred cun^egations,. seventy-five with settled ministers, 
under five presbyteries-. Their preponderance in Ulster and tlieir 
consciousness of their great service to England led them first of 
all to hope that Presbyterianism might be suiwtitutcdfor Episcopacy 
la Ulster, and afterwards, that it might be placed sn aa equal 
foerting with the latter. 

Dunng the i8th century Irish Presbyterianism became infected 
with Arianisra. Under the leadership of Dr Henry Cooke, a minister 
of rare ability and eloquence, the evangelical party triumphed in 
the chuFcb courts, and the Unfrarians seceded and became a separate 
dsnamination. In 1840 the Synod oi Ulster and the Secession 
Synod united to form the General Assembly of the Prcsbylcrian 
Church in Ireland. 

The Presbyterian Church in Ireland is the most conservstivo 
of the great Tbesbyterian churches in the United Kingdom. Her 
attitude b one of sturdy adherence to the old paths of evangelical 
doctrine and I’rcsbylciiian polity. She has been a xcalous supporter 
of Irish national education, which is theoretically " united secular 
and separate religious instruction." The Church Act of 1869 
which diBcstabli.sh^ and disendowed the Irish Episcopal Church 
took away the Presbyterian rcfium donum. The ministers with 
aU but a^olutc unanimity decided to commute their life-intere.st 
and form therewith a groat fund for the support of the Church. 
‘The commutation fund thus formed is a permanent memorial 
of a generous and disinteiostcd act on the pact of her ministry. 
It amounted in 1002 to ^388,028. The interest accruing from it 
is added ta the yearly susteiitation contributions, and forms a 
central fund for ministerial support. Since the state endowment 
ceased- the average income of ministers from their congregations 
has considerably increased. 

The Irish Presbyterian Church has set an example to all her 
sister churches by her forwardness to car© for the poor. Her 
" Presbjricrian Orphan Society " undertakes the support of every 
poor orphan child throughout the Church. No Presbyterian 
orphan child now needs to seek workhouse relief. The orphans 
are boarded in the homes of rcspccUbla poor people, who thus also 
benefit by the society, A scheme of pensioos for hot aged poor 
has been instituted. 

Tliree small communities of Presbyteriimt maintaio a separate 
autonomy in Ireland, viz. the Reformed rresbylerian Church, 
with thirty-six; the Eastern Reformed, with six; and the Secession 
Church, with Itm congregations. 

Wales. 

The Presbyterian ( huruh of Walai, rommonty' known as the 
"'Calvinistic Methodist,” had its origin in the great cvangeiiral 
revival -of tic i&th century. Its polity has been of gradual 
growth, and still retains some features peculiar to itself. In 
1811 its prearbears were first presbyterially ordained and author¬ 
ized to administer the sacraments. In 1823 a Confession of Faith 
was adopted. In 1864 the two associations or synods of North 
and South Wales were united in a general assembly. Great 
attention is given to the education of the ministry, a considerable 
number of whom, in recent years, have taken arts degrees at 
Oxford and Cambridge. As far as Ae difference in langu^e 
will permit, there is cordial fellowship and co-operation with 
the Presbyterian Church of England. The appetite of the 
Welsh people for sermons k enormous, and the preachers are 
characterized by an exceptionally high order of pu^it 

United States, 

Presbyterianism in the United States is a reproduction and 
further development of Presbyterianism in Europe. The hktory 
of th« American Presbyterian churches, exchiding the tw'o 
“ Reformed ” Churches (see Reformed Church m the United 
States for the German body, and Reformed Church in 
AMERica for the Dutch body), may be divided into three 
periods. 



FRESiBYTEKM^IBM 

I, Tht Cobmial PeHod.—The earliett Freab^erlan aod lyatems of'Chriatiatt doolrine." Tbis'lidofMag att attnrad 

consisted of Fteiich: Hngneiiots< imder the sjispioet oi< AdnniQl scranies as to “ articles not essential and nec<maav in doctrine, 
CoUgny, ledi to Port Ro^, Sooth Carolina, bjr Jean Rihaut in worriiip ctr government "—ilha’presbytery beiBg:|tidg»i»'th« case 
1362, and to Florida (near the weaent St Aogustme) by Rend de and net the sufascr&er. In 1730-1732' the stii^r party in the 
Landonniero in 136^4, and by Rlbaht in' 1363. The former enter- presbyteries of New Cntle and Donegid inSisted'od nitl aobser^ 
prise was soon abandoned, and tbe colonists of the latter were tion, and in 1736, in a rauibtity' syniidt tol e rpnet e d tf>e''adhg»ting 
massacred by the Spaniards. Under Pierre de Cuast, siear de act according Iw' their own' viawa^ The Ubenda nut 'ttelasalviS 
Monts, Nugnenott settled in Nova Sootia in 1604 but did not remain on guard against the' plotting of the other aids: Fticiicni! was 
aiter 1607, Huguenot cfaundtes were formed on Staten Island, increased by a contest Ktween Gilbert Teimcnb and' bid' frtendSi 
Now York, in 1S65; in New York City in 1683; at Cbarieston, South who ^-soured VWtefleld and hla revival nac^rcs, and Robert 
Carolina, in 1680: at Botton, Massachusetts, in 1687; at New’ Cross (168^1766), pastor at Jamaica in 1723-1758, and his irlenda,’ 
Rochrile, Now Vone, in 1688; and atother {daoea The Charleston The Tennents erected the Log College (on the Neshaminy,, about 
church atone of these early churches maintalna ita independence aom. north of rhfladelplda') to tdncate eandlifaMs'forthe ministry; 
of any Amerieair dendminaticn. and the 83mod Itt' 17511 passed an act, aimed ad the^ liag College; 

English Puritans emigrated under the auspices of the Virginia providing that aU stodents not edtaeated! in tM cblleges of New 
Company to'the Bermudas in I' 6 i 2 ;and'in idi 7 a Presbyterian Koglaud or Tirimin should be e vflminftit' hy'|; nt 

Church, governed by ministersaiul four elders, wSB established there synod, thus depriving the preslwteries of the right of defermihing 
by Lewis Hughes, wito ns^' ttio liturgy of rile isles of Guernsey in the case. The presb^my of New Brunswick declined to yield 
and Jersey. Beginning With 1620, Nw England was colonized (1739!. The Cross party cnargfd the Tennents wl^'horesy arid 
by EngUsh Presbyterians of the two types wtoch devdoped from disorder; the Xonnento charged tbeir oppbnentti with ungodliness 
the discussions at the Westminster Assembly (1643-1648) into and tyranny. When the synod met in 1741 the modmate men 
Presbyterianism' and Congregationalism, The Plymouth colony remained away-and thus the synod broke m two. The Ne>w York 
was rather of the Congregatianal type, and the Massachosetts presbytery declined at first to unite with cither par^, 'Worked in 
Bay colony rather of the Presbyteriau. These types co-operated vain W reconcihatlon, and finnlly joined' wkh the Tenuents in 
as in Old England in the county associations; and a mixed system establishing the synod of New Yoric (1743) wmoh'was called the 
wasprodncExh callod by HenryM. Dexter "a Congrogatianalized New Side, in contradistinction to'the synod of Philadelphia, the 
Presbyterianism or a Presbyteriarized CongregationaTlsm." Presby- Old Side. 

terianism was stronger in Connecticut than in Massachusetts. During the separation the New Side established the college of 
Thence it crossed into the Dutch settlements on the Hudson and New Jersey at ^Izabcthtown (now Elizabeth) in 1747; and the 
the Delaware, and mingled with other elements in Virginia, Ma^- Log College of the Tennents was merged into it It was removed 
land and the Carolinas. Nine of these Puritan Presbyterian to Princeton in 1735, funds to its aid Ming received fnm England, 
churches were established on Long Island between 1640 and 1670— Ireland and Scotland. The Old Side adopt^ the academy at 
one at .Southampton and one at &uthold (originally of the Conpe- New London, Chester county, Pennsylvania, which had' been organ- 
gational type) in 1640. one at Hempstead about 1644, one at Jamaica ired by Francis Alison in 1741, as their own; but the New London 
in 1662, and churches at Newtown ami Setauket in the next half .school broke up when Alison became a professorin thri PhiUidelphia 
century; and three Puritan Presbyterian churches were established Academy (efterwardi the university of Pennsylvania). Dunng 
in Westchester county, New York, between 1677 and 1683. In tlie separation the synod of Philadelphia decreased from twenty- 
New York City, Francis Doughty preached to Puntan Presbyterians six to riventy-two ministers, but the synod of New York grew from 
in 1643; in 1650 he was succeeded by Richard Denton (158^1662). twenty to seventy-two ministers, and the New Side reaped all the 
Doughty preached in Virginia and Maryland in 1650-1659, and wm fruits of the Great Awakening under Whitefield and Uls successors, 
the father of British Presbyterianism in the middle colonies. His Different views on subscription end disetoine, and the arbitrary 
work in Virginia and Maryland was carried oB twenty-five years act of excision were the bemers to union, but these were removed ; 
later by Francis Makemio (d. 1708). in 1758 the adopting act was re-established in its original breadth, 

Irish Presbyterianism was carried to America by an unknown the ’* Synod of New York and Philadelphia *’ was formed, 3;^ tie 
Irish minister in 1668. Its foremost representative was Francis reunion'was signalized'by the formatian of the presbytery of Hon- 
Makemie, already mentioned, who, in 1683, as an ordained minister over in Virginia, Under John Withen^oon the college of N-ew 
of the presbytery of Laggan, was invited to minister to the Mary- Jersey was the favoured school of the reunited church. The 
land and Virginia Presbyterians. In 1684 he acted as pastor of union was. not perfect; the presbytery of Donegal was for three 
an Irish church at Elizabeth River, Virginia; in 1699 received years in revolt against tW synod; and in 1762 a second presbytery 
permission teom the colonial authorities to preach at Pocomoke of Philadelphia'was formed; but the strength ol the synodilacrea^ 
and Onancock on the eastern shore ol Virginia, and about 1700 rapidly and at the outbreak of the War of Independlenoe it bad 
organized a church at Snow Hill in Worcester county, Maryland; ti presbyteries and 132 ministers. 

in 1704 he returned to America from a trip to Great Bntain in which Resb^eiianism liad an independent development in the 
he had interested the Presbyterians of London, Dublin and Glasgow Carolinas, whither there was'a considorabJe Scotch migration in 
in the American churches, and brouglit back with him two ordained 1684-1687. Wllium Dunlop (it. 1630-1700J' ministered' to' them 
missionaries, John Hampton (d. c. 1721) and George McNlsh untU 1688, when he bcoame prmcipBl of the nnivorsity of Glasgow. 
(1660-1723): in 1707 was, imprisoned in New York City for At Charleston a mixed coogregatiou of Scotch. Presbyterians and 
preaching without licence, but was acquitted in 1708. English Puritans was organizetTin-1690. What is now Dorchester 

To the banks of the Delaware the clergy of New England sent county. South Carolina, was settled in 1693 members of a church 
missionaries: Benjamin Woodbridge went to Philadolpliia in 1698 established in Dorchester, Mbssachusetts. In 1710 there were five 
and was followed almost immediately by Jedediah Andrews (1674- churclieo in tbe Carolinas; in r722-T723 they formed the presbytery 
1746), who was ordained in 1701. and under whom the first Presby- of James Island, which (alter 1727) went through the same struggle 
terlan church in Philadelphia was organized; in 1696 John Wilson as the synod ol Philadelphia in reference to subscription; and in 
(d. 1712) became pMtor of a Pi'esbyterian Church at New Castle, 1731 the parties separate into subscribers and non-subscrlbcrs. 
Delaware; Samuel Davis (d. 1723) seems to have preached'aa early From New England, as has been seen, Puritan settters estab- 
as 1692 at Lewes, Delaware, and Nathaniel Taylor (d. 1710) 'was lished Presbjrterian churches for chnrDbcs which' immediately 
another of the New England missionaries along the Delaware became Presbyterian) in Long Island, in Now Jors^, and in South 
river and bay. About 1O93 Thomas Bridge, with Presbyterians Carolina; but the Puritans who remained in Now England usually 
Irom Fairfield county, Connecticut, settled at Colianscy, m West established Congregational churches. But there were exceptions: 
Jersey. These New England ministers in the Dels.ware valley, Irish Presbyterians from Ulster formed a church at Londonderry, 
with Francis Makcmie as moderator, organized in 1706 the first New Hampshire, which, about 1729, grew into a presbytery; the 
American presbytery, the presbytery of Philadelphia. In 1716 Boston presbytery, organized in X745, became in. 1774 the synod 
this presbytery became a synod by dividing itself into four “sub- of New England- with three presbyteriBS and sixteen nunisters; 
ordinate meetings or presbyteries," after the Irish model. The and there were two independent presbyteries, that of "the Bast- 
synod increased the number of its churches by a largo accession ward " organized at Bootbbay, Maine, in 177,1, and that of Grafton, 
from New York and from Now Jersey, where there had been large in New Hampshire, fonndod by Eleazar Wbeelock and other 
Presbyterian settlements. The synod seems to have remain^ ministers Interested in Dartmouth College, 
without a constfitutlon and without subscription until 1729, when The Prest^erians from the Scotch EstabUUaed Church combined 
it adopted the Westminster standards. In 1732 the presbytery of with the .American Presbyterian Church, but the sqwa'ting churches 
'■ DunagaU " (Donegal) was established in Lancaster county, of Scotland organised independent bodies. The Reformed Presby- 
Pennsylvania'. terlan Church (Covenaotcni) sent jedin Cutbbertson in 1731; ho 

Two parties had developed with the growth of the Church. The was joined in 1773 by- Matthew Lind and Alexander Dobbin from the 
stricter party urged' the adoption of the Westminster standards Reformed ’PretbyieTy of Ireland, and they orjimaizcd in March 
and oontormity thereto; the broader party were unwilling to 1774 the Retomed Presbytery of America. The Anti-Burghei 
sacrifice their liberty. The former followM the model of the Church Syn^ sent Alexander Geilatly and, Andrew Arnot in-1732,, and two 
of Scotland; the Itoral party sympathized with the London and year* later they organised the Associate Presbytery of I>«nn8yl- 
Dublin Presbyterians^ The two jnrtieE united under the act of vasia; they were joined in 1757'by the Scotch Church in-Ntw York 
17291 -rihieh adopted the Westminster symbols " as beUg, in all CiW. which had spirt ofl because of objections to the growing use 
the essential and necessary articles, good forms of sound words of watte's Psalms ;tnisy had grown to'two presbytarieaand thirteien . 
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minliters in 1776. The Burgher Synod In 1764 sent Thomas 
Clarke of Ballybay, Ireland, who settled at Salem, Washington 
county. New York, and in 1776 sent David ToUair, of Montelth, 
Scotland, who preached in Hiiladelphia; they united with the 
Associate Presb^ery of Pennsylvania; in 1771 the Scotch Synod 
ordered the presbytery to annul its union with the Burghers, and 
although Dr Clarke of Salem remained in the Associate Presbyt^, 
the Burgher ministers who immigrated later joined the Associate 
Reformed Church. In 1769-1774 there was a futile attempt to 
secure the union of the Associate Presbytery with the main American 
Church. 

a. From the War of Independence to the Civil War .—During 
the War of Independence the Presbyterian churches suffered 
severely. Ministers and people with few exceptions—the most 
notable being the Scotch Highlanders who had settled in the 
valley of the Mohawk in New York and on Cape Fear River in 
North Carolina—sided with the patriot or Whig party : John 
Witherspoon was the only clergyman in the Continental Congress 
of 1776, and was otherwise a prominent leader; John Murray 
of the Presbytery of the Eastward was an eloquent leader in 
New England; and in the South the Scotcli-Irish were the back¬ 
bone of the American partisan forces, two of whose leaders, 
Daniel Morgan and Andrew Pickens, were Presbyterian elders. 

At the close of the War the Presbyterian bodies began at once 
to reconstruct themselves. In 1783 the presbyteries of the 
Associate and Reformed ehurches united, forming the Associate 
and Reformed Synod of North America; but as tliere were a few 
dissenters in both bodies the older Associate and Reformed 
Presbyteries remained as separate units—the Associate Presby¬ 
tery continued to exist under the same name until 1801, when 
it became the Associate Synod of North America; in 1818 it 
ceased to be subordinate to the Scotch General .Synod. The 
Associate Reformed Synod added in 1794 a fourth presbyteiy, 
that of Londonderry, containing most of the New England 
churches, but in 1801 “ disclaimed ” tliis presbytery because it 
did not take a sufficiently strict view of the question of psalm¬ 
singing. The Reformed Presbytery of North America was 
reconstituted by two ministers from Ireland in 1798; it became 
a synod of three presbyteries in 1809 and a general synod in 
1833; in the first decade of the century the presbytery reejuired 
all members to free their slaves. The synod of New York and 
Philadeiphia, which in 1781 had organized the presbytery of 
Redstone, the first of western Pennsylvania^ in 1788 rcsnlv^ 
itself into a General Assembly, which first met in Philadelphia 
in 1789, and after revising tlie chapters on Church and state, 
adopted the Westminster symbols as to their constitution, "as 
containing the system of doctrine taught in the Holy Scrip¬ 
tures,” and they made them unalterable without the consent 
of two-thirds of the presbyteries and the General Assembly. 
In 180J a “ plan of union ” proposed by the General Association 
(Congregational) of Connecticut was accepted by the General 
Assembly, and ^e work of home missions in the western section 
of the country was prosecuted jointly. The result was mixed 
churches in western New York and the new states w&t of the 
Alleghany Mountains, which grew into presbyteries and synods 
having peculiar features midway between Presbyterianism and 
Congregationalism, 

The general strictness of the church in its requirements for 
ministerial education occasioned it great loss in this ppriod when 
the territory beyond the Appalachians was being settled so largely 
by Sootch-Irish and Presbyterians. The revivals in Kentucky 
brought about difierences which resulted in the liigU-handed ex¬ 
clusion of the revivalists. These formed themselves into the 
presbytery of Cumberland, on the 4th of February 1810. which grew 
in three years into a synod of three presbyteries and became the 
"Cumberland Presbyterian Church.*'^ In 1813 they revised the 
Westminster Confession and excluded, as they claimed, fatalism and 
infant damnation. If they had appealed to the General Assembly 
they might have received justice, or possibly the simaration might 
have been on a larger scale. In 1822, under the innuence of John 
Mitchell Mason (1770-1829), the Associate Reformed Synod com¬ 
bined with the General Assembly of the Presbyterian Church, 
but the majority was too slender to make the union thorough. 
The greater part of the ministers decided to remain separate, 
and Mcordingly organized three independent synods—New York, 
Scioto and the Carolinas. In 1858 the associate synods of the 
north and west united with the Associate Synod as the United 


Presbyterian Church. In 1833 the Reformed Presbyterian Church 
divided into Mew Lights and Old Lights in a dispute as to the 
propriety of Covenanters exercising the rights of dtizaiabip under 
the constitution of the United States, 

A great and widespread revival marked the opening yean of 
the century, resulting in marvellous increase of zeal and numbers. 
Now measures were adopted, doctrines wore adapted to the times, 
and ancient disputes were revived between the conservative and 
progressive forces. Theological seminaries bad been organized: 
the Theological Seminary of the Presbyterian Church at Princeton, 
N.]., founded in 1812 by the General Assembly; the Auburn 
Theological Seminary at Auburn, N.Y., founded in 1819 by the 
synod of Genova, and afterwards associated with the New School; 
a school at Hampden Sidney, Virginia, founded by the synod of 
Virginia in 1824, named Union Theological Seminary in Virginia 
after 1826, supported after 1828 by the synods of Virginia and North 
Carolina, and in 1898 removed to Richmond, Va.; the Western 
Theological Seminary, founded at Allegheny (Pittsburg), Pa., in 
1827 by the General Assembly; the Presbnerian Theological 
Seminary at Columbia, Sooth Carolina, founded m 1828 by the synod 
of South Carolina; Lane Theological Seminary, founded indepen¬ 
dently in 1829 by the New School at Cincinnati, Ohio; and Union 
Theological Seminary, founded in 1836 by independent action of 
New School men, in New York City. Differences in doctrine as 
well as polity and discipline became more and more prominent. 
The doctrinal difierences came to a head in the trials of George 
Duffield (1832), Lyman Beecher (1835) and Albert Barnes (1836) 
which, however, resulted in the acquittal of the accused, but which 
increased friction and ill feeling. The differences developed were 
chiefly between general atonement and atonement for the elect 
only and between mediate imputation and immediate imputation. 

The agitation with reference to African slavery threw the bulk 
of the Southern Presbyterians on the Old Side, which was further 
strengthened by the accession of the Associate Reformed. The 
ancient differences between Old and New Side were revived, and 
once more it was urged that there should be (t) strict subscription, 
(2) exclusion of the Congregationalized churches, Md strict Presby¬ 
terian polity and discipline, and (3) the condemnation and exclusion 
of the new divinity and the maintenance of scholastic orthodoxy. 
In 1834 a convention of the Old Side was held in Philadelphia, 
and the " Act and Testimony ” was adopted charging doctrinal 
uiisoundncss and neglect of discipline upon the New Side, and urging 
tliat these should be excluded from the Church. The modemte 
men on both sides opposed this action and strove for ^ce or an 
anucable separation, Imt in vain, in 1837 the Old Side obtained 
the majority in the General Assembly for the second time only in 
seven years; they seized their opportunity and abrogated the " Plan 
of Union of 1801 with the Connecticut Congregationallsts," cut 
off the synod of Western Reserve and then the .synods of Utica, 
Geneva and Genesee, without a trial, and dissolved the third 
presb>rtery of Philadelphia without providing for the standing 
of its ministers. The New Side men met in convention at Auburn, 
N.Y., in August 1837, and adopted measures fortesisting the wrong, 
but in the General Assembly of 1838 the moderator refused to re¬ 
cognize their commissioners. On an appeal to the assembly the 
moderator’s decision was reversed, a new moderator wM chosen, 
and the assembly adjourned to another place of meeting. The 
Old Side remained after the adjournment and organized them- 
•selves, claiming the historic succession. Having the moderator 
and clerks from the assembly of 1837, tltey retained the books and 
papers. Thus two General Assemblies were organized, the Old and 
the Now School. An appeal was made to the civil courts, whicli 
decided (i839) in favour of the New School; but this decision was 
overruled and a new trial ordered. It was deemed best, however, 
to cease litigation and to leave matters as they were. 

Several years of confusion followed. In 1840 we have the first 
safe basis for comparison of strength. 


1 

Ministers. 

1 Churches. 

Communicants. 

! Old School . . 1 

1308 

1898 ! 

126,583 

1 New School . . 1 

1234 

1375 

lo2,orx) 


The " sides ’’ rentalned separate throughout the remainder of this 
period. The North was especially agitated by the slavery ques¬ 
tion.* In 1847 the synod of the Free Presbyterian Church was 
formed by the anti-.slavcry secession of the presbytery of Ripley, 
O. (New School), and a part of the presbytery of Mahoning, Pa., 
(Old School); this synod, then numbering five presbyteries with 43 
ministers, joined the New School Assembly during the Civil War. 
In 1850 the New School Assembly declared slave-holding, unless 
excusable for some special reason, a cause for discipline; in 1*53 
it asked the southern presbyteries to report what aetjon they had 
taken to put themselves in accord with the resolution of 1850; 


* The separation of the southern part of the Associate Reformed 
Church from the northern in 1821, and the establishment of the 
Associate Reformed Synod of the ^uth had not been due to slavery, 
but was for convenience in administration. 



PRESBYTERIANISM 293 


in 1858, 6 synods, 4i presbyteries and abont ij.ooo commosi- 
canU withdrew and org^eed the United Synod. Just beiore the 
outbreak of the Civil War in 1861 these churches numbered t— 



Synodk. 

Preiby. 

teries. 

Miniitern. 

Churches. 

ComnonlcanU. 

Old School . 

33 

171 

2050 

3531 

292,927 (i860) 

New School . 

22 

104 

I 3 ».l 

1482 

1.14,933 (i860) 

United Synod 
Cumberlsmd 

4 

13 

113 

197 

10,205 (1858) 

Presbyterian 

23 

qG 

S90 

Ii8g 

82,008 (1859) 


3. Since the beginning cj the Civil War .—The southern presby¬ 
teries of the Old School Assembly withdrew in 1861, and dele¬ 
gates from ten southern synods (47 presbyteries) met in Augusta, 
Georgia, in December, and organized as the General Assembly 
of the Presbyterian Church in the Confederate States of America, 
which included 700 ministers, 1000 churches and 75,^0 com¬ 
municants. Its strength was increased by the addition; in 
1863 of the small Independent Presbyterian Church of South 
Carolina; in 1865 of the United Synod (New School), which 
at that time had 120 ministers, 190 churches, and 12,000 com¬ 
municants; in 1867 of the presbytery of Patapsco; in 1869 of 
the synod of Kentucky; and in 1874 of the synod of Missouri. 
At the close of the Civil War this southern Church adopted the 
name of the General Assembly of the Presbyterian Church in the 
United States. 

In 18G7 there was an unsuccessful attempt to combine all the 
Presbyterian bodies of the North. In i 80 g the Old and New Schools 
in the North combined on the basis of the common standards; to 
commemorate the union a memorial fund was raised which amounted 
in 1871 to 47,607,492. Between 1870 and 1881 three presbyteries 
of the Reformed Presbyterian General Synod (New School) joined 
the northern General Assembly. In 1906 the greater part of the 
Cumberland Presbyterian Church (then having 195.770 members) 
united with the northern General Assembly. Although the differ¬ 
ences between the Old School and the New School were much less 
in 1869 than in 1837—during the separation the New School was 
conservative, the Old School liberal, in tendency—^there were serious 
dissensions in the northern church after the union. The first of 
these was due to the adoption by certain teachers in theological 
seminaries of the methods and results of the " higher criticism,** 
and two famous heresy cases followed. Charles Augustus Briggs, 
tried for heresy for his inaugural address in 1891 as professor of 
biblical theology at Union Seminary (in which he attacked the 
inerrancy of the Bible, held the composite character of the Hexa- 
tcuch and of the Book of Isaiah and taught that sanctification is 
not complete at death), was acquitted by the presbyt^ of New 
York, but was declared guilty and was suspended from its ministry 
by the General Assembly of 1893. Henry Preserved Smith, pro¬ 
fessor of Hebrew and Old Testament exegesis in Lane Seminary, 
for a pamphlet published in 1891 denying the hierrancy but affirm¬ 
ing the inspiration of the Sqriptures, was suspended in 1892 by the 
presbytery of Cincinnati, and was unsuccessful in his appeal to the 
synod and to the general assembly. Dr Briggs remained a member 
of the Union Seminary faculty but loft the Presbyterian Church 
to enter the Protestant Episcopal. Dr Smith resigned his chair 
at Lane Seminary, and entered the Congregational ministry. In 
1892-1893 there was an open break between the General Assembly 
and Union Seminary, which repudiated the agreement of 1870 > 
between the seminaries and the assembly; the assembly disclaimed 
responsibility for the Seminary’s teachings and withheld financial 
aid from its students. In 1896 McCormick Theological Seminary 
(which in 1838 as New Albany Theological Seminary had come under 
the control of the assembly) and Auburn Seminary refused to 
make the changes desired by the General Assembly; a satisfactory 
arrangement with McCormick was made. Ijine and Auburn 
remained practically independent. 

But although the conservative party was successful in inducing 
successive genend assemblies to lay repeatedly stronger stress on 
the verbal inerrancy of Holy Scripture and to make belief in such 
inerrancy a requisite of teachers in theological seminaries and of 
candidates for the ministry, there was in other matters an increas¬ 
ing liberal tendency. In 1902 the General Assembly adopted a 
Brief Statement of the Reformed Faith, not as a legal stand^ 
but as an interpretation of the confession; it repudiated the doctrine 
of infant damnation, insisted on the consistency of predestination 
with God's universal love, and incorporated new chapters on the 
Holy Spirit, the love of God, and missions. The Assembly of 
1906 authorised (but did not make mandatory) the use of a book 
ofcommon worship; the question of a liturgy had been opened in 


1 This agreement, proposed to the General Assembly In 1870 
by the directors of pinceton and of Union, gave the assembly 
a veto on the election and removal of professors. 


1855 by C. W. Baiid*s Eutaxiai in 1864 Charles W. Shields (1805- 
1904), who afterwards entered the Protestant Bplsoopal Church, 
republished and urged the adoption of the Boede of Common Prayer 
as amended by the Westminster Divines in the royal commission 
of 1661; and Henry Van Dyke was prominent in ae, tatter stage 
of the movement for a liturgy. 

The northern General Assembly and the Cumberland Church, 
which united with it in 1906, are the only Presbyterian bodies 
in America that have done anything tangible for Christian 
union in the last fifty years: the southern Assembly is much 
more conservative than the northern—in 1866 it suspended 
James Woodrow (1828-1907), professor of natural science in 
connexion with revealed religion, for holding evolutionary 
views, and it declared that Adam’s body was ‘[directly fashioned 
by Almighty God, without any natural animal parentage of 
any kind, out of matter previously created out of nothing”; 
and in 1897 it ordered that women were not to speak in pro¬ 
miscuous meetings—and its attitude toward the negro, insisting 
in separate church organizations for blacks and whites, makes 
union with the northern bodies difficult; the United Presbyterian 
Church in North America in 1890 refused to join the union of 
Presbyterian and Keformed missions in India, and its opposition 
to instrumental music and to the use of any songs but the 
psalms of the old Testament, although this is decreasing in 
strength, are bars to union; the synod of the Reformed Presby¬ 
terian Church of North America in 1888 refused to unite with 
the United Presbyterian Church because the latter did not 
object to the secular character of the constitution of the United 
States; and with the general synod of the Reformed Presby¬ 
terian Church the synod could not unite in 1890 because the 
general synod allowed and the synod did not allow its members 
to “ incorporate ” themselves with the political system of the 
United States. A loose union, called the “Federiil Council of 
the Reformed Churches in America,” was formed in 1894 by 
the churches mentioned (excepting the southern assembly) 
and the Dutch and German Reformed churches. 

More or less closely connected with the northern Church are the 
theological seminaries at Princeton, Auburn, Pittsburg (formerly 
Allegheny—tho Western Seminary), Cincinnati (Lane), New York 
(Union) and Chicago (McCormick), already named, and San Fran¬ 
cisco Seminary (1871) since 1892 at San Anselmo, Cal., a theo¬ 
logical seminary (1891) at Omaha, Nebraska, a German theological 
seminar (1869) at Bloomfield, New Jersey, the German Presby¬ 
terian Theological School of the North-west (1852) at Dubuque, 
Iowa, and tho Presbyterian Theological Seminary of Kentucky, 
which is under the control smd supervision of the northern and 
.southern churches. Seminaries of the southern Church are the 
Union Theological Seminary at Richmond, Virginia, and the 
Columbia Theological Senvinary at Columbia, South Carolina, 
already mentioned, the Austin Presbyterian Theological Seminary 
(1902) at Austin, Texas, the theological department in the South¬ 
western Presbyterian University at Clarksville, Tennessee, and, 
for negroes, Stillman Institute (1877), at Tuscaloosa, Alabama. The 
United Presbyterian Church has two seminaries, one at Xenia, 
Ohio, and one at Allegheny (Pittsburg). Of the Covenanter bodies 
the synod of the Reformed Presbyterian Church has a theological 
seminary in Allegheny (Pittsburg), established in 185O, and the 
general synod in 1887 organized a college at Cedarville, Ohio. 
The Associate Reformed Synod of the South has the Erskine Theo¬ 
logical Seminary (1837) in Due West, South Carolina. 

The foreign missionary work of tho General Assembly had been 
carried on after 1812 through the (Congregational) American Board 
of Commissioners for Foreign Missions (orranized in 1810) until 
the separation of 1837, when the Old School Assembly established 
its own board of foreign missions; the New School continued to 
work through the American board; after the union of 1869 the 
separate board was perpetuated and the American board trans¬ 
ferred to it, with the contributions made to the American board 
by the New School churches, the missions in Africa (1833), in Syria 
(1822), and in Persia (1835). The Church now has, besides these 
missions, others in India (1834), Siam (1840), China (1846), Colombia 
(1856), Brazil (1859). Japan (1859). Laos (1867), Mexico (transferred 
in 1872 by the American and Foreign Christian Union), Chile 
(transferred in 1873 by the same Union; first established in 1845), 
Guatemala (1882), Korea (1884) and the Philippine Islands (18^). 
A board of home missions was organized m 1816; a board of 
education in 1819; a woman*s board of foreign missions in 18O9; 
a women’s executive committee for home mission work (which 
takes particular interest in the work for the freedmen) in 1878; 
a board of publication in 1838 (after 1887 called the board of 
Publication and Sunday School Work); a board, of aid for colleges 




^94 PRESBYTERY—PRESOOTT 


(1883);,a aboard of charcfa eroction in 1844; a board of work for 
iraeomcn; and a bctard oi nlnioterial reliof; after -the union of 
1869 the JSoard of Home MiMione was removed.from PhUadolpbia 
to New York City. 

The soutbetn Cllwoh, unlike the serthecn. Is not working tbrou^ 
" boards," but through executive committees, which ware formerly 
more loosely organized, and which left to the presbjteries the more 
direct control of dheir activities, but which now difier little from 
the boards of the northern ^Church. It .has : an executive com¬ 
mittee on ioioign missions (first definitely organized by the 
Assembly ,JJ1 1877), which lias missions in China (1867), Brazil 
(1869), Mexico (1874), Japan (1885), Congo Free State (T891), 
Korea (^896) and Cuba (rS^); and executive oommitteee of home 
mieeioas (1805I, of laibltcailon and sabbath school work, oi mink- 
terial education sad relief, oi schools and coUegos and oi colored 
evangelization (formed in 1891). Permonent committees on the 
“ sabbath and family religion," the " Bible cause '* and 
" ovangelistic work “ report to the General Assembly annually. 

The United Broshytorian Church has a board of foroign missious 
(reorganized in 1^9) with missions in Egypt (1833), now a synod 
with four presbyteries (in 1909, -ji congregations, 70 ministers 
and 10,341 members), in the Punjab '(i8'i4), now a synod with 
four 'presbyteries (in 1909, 34 congregations, 51 ministers and 
17,331 memdnes), .and <m ^ Sudan (igor); and boards of home 
missions (reorganized, .tSjg), church extension (1859), publica.tion 
(1839), eaucation ^83.9), ministerial relief (16O2], and missious 
to the freedmen '(1863). 

Presbyterians of different churches in the United States in 
1906 numbered 1,830,555; of this total 3*2,54* were in Penn- 
^Ivanm, where there were *48,335 members of the Presbyterian 
Church in the United States of America (the Northern Church), 
being more than one-fifth of its total membership; 56,587 raera- 
bors of 'the United Presbyterian Church of North America, 
being more than two-fifths of its. total membershipj *709 niem- 
bers of the Synod of the Reformed Presbyterian CIhurch of 
North America, three-tenths of its total membership; the 
entire membership of the Reformed Presbyterian Church in 
the United States and Canada (440), 3150 members of the Welsh 
Calvinistic Methodist Church, nearly one-fourth of its total 
membership; and 2065 members of the Reformed Presbyterian 
Church in North America, general synod, about five-ninths 
of its total membership. The strength of the Church in Penn¬ 
sylvania is largely due to the Scotch-lrish settlements in that 
state. .Philadelphia is the home 0/ the boards of publication 
and of Sunday schools of the Northern Church; and in Allegheny 
(Pittsburg) are the principal theological seminary of the United 
Presbyterian body and its publisliing house. In New York state 
there were 199,923 Presbyteriansyof whom 186,378 were members 
of the Northern Church and 10,115 United Presbyterian 

Church of North America. In Ohio there were 138,768 Ihesby- 
terians, 114,77* being of the Northern and 18,336 of the United 
Ihresbyterian Church. The other states with a large Presbyterian 
population were Illinois (\ 15,60*; 86,251 of theNorthern Church; 
17,308 of the Cumberland Church; 9555 of the United Presby- 
larian Church); New Jersey (79,9rej 78,400 of the Northern 
Church); Tennessee (79,3,37; 424^ .being Cumberland Presby¬ 
terians, more than one-fifth of the total membership; 6640 of 
the Colored Cumberland Church, more than one-third of its 
membership; 21,390 of the Southern Church; and 6786 of the 
Northern Churdi); Missouri (71,599; 28,637 of the Cumberland 
Churdi; *5,991 of the Northern Church; 14,713 of the Southern 
Church); Texas (62,090; 31,598 of the Cumberland (Thurch; 
23,034 of the Southern Church; 4118 of the Northern Church; 
and 2091 of the Ciolored Cumberland Church); Iowa (6o,o8i; 
48,326 of the Northern .Church;8890 of the United Presbyterian 
Church); and North Carolina (55,837; 41,322 of the Southern and 
10,696 of the Northern Church). The Northern Church had a 
total memibership of 1,179,566. The Southern Omrch had a 
total membership of 266,345. The Cumberland Presbyterian 
Church had (in 1906, -when it became a part of the Northern 
Church) 195,770 menfbers. The Colored Cumberland Church 
liod a memtersliip ol 184166. The United Presbyterian Church 
of Nortdi lAroecica had a total membership of 130,342. The 
Welsh Calvinistk: Methodist Church had a total membership 
of i3;38e. The Associate Reformed Synod of “fbe South had 
#n»tB(ibec$hip of 13,201. The Synod of the Reformed Presby- 
lerMU'Church in North America had in 1906 a membership of 


912*. The “ Refouned Presbyterian Church in North America 
'^neml Synod,” had a membo'ship of 3620. The Associate 
Presbyterian Church, or Associated Synod of North America 
had a membership of 786. The Reformed Presbyterian Church 
in the United States and Canada liad a membership in the 
United States of 440. 

On American Presbyterianism, see Charles Hodge, ConstUuHonal 
Hiitery .sf tkt Pnsbyttrian Church in the Untied Slates of America, 
ijod-ijSS (2 vols., Philadelphia, 1839-1840) ; Records of ike Presby¬ 
terian'Church in the United States of America from lyob to iyS 3 
(ibid., 1841); Richard Webster, History of the ^esbyterian Church 
*n America (ibid., 1858); E. H, Glllett, Hietory of the Presbyterian 
Church in the Untied Slates of America (and ibid,, 1873); 
C. A. Briggs, American Presbyterianism (New York, 1885). There 
is a good bibliography on pp. xi-xxxl of R. E. Thompson's History 
of the Presbyterian Churches in the United States (ibid., 1895), vol. vi. 
of tbe American Chnich History Series; in the same aeiieB m vol. xi. 
are sketchos of " The United PicsbytcriajM," by J. B. Scouller. 
" The Ctunborland Prosbytexians," by JR. N. Foster, and " The 
Sonthum Presbyterians," by Thomas C. Johnson. Other works 
on the separate churches are : £. B. Crisiram, Origin and Doctrines 
of the Cumberland Presbyterian Church (St I^uis, 1877) nrvi w. M. 
Glasgow, History of the Reformed Presbyterian Church in America 
(Baltimore, 18BB). 

PfiBSBYTEBY, in architecture, that portion of the choir 
of a church in which the high altar is placed, mid which is 
generally raised by a few steps above the rest of the church, 
it is reserved for the priests, and in that re.spcct differs from the 
choir, the stalls in which ate occasionally occupied by the laity. 
In Westminster Abbey the space east of the transept is the 
presbytery, and the same arrangement is found in Canterbury 
Catliedral. In .Son Clemente at Rome the presbytery is enclosed 
with a marble balustrade or screen. Por the use of the word 
in Church government see IhiKSBYTER and Presbyterianism. 

PRESCOT, a market town and urban district in the Ormskirk 
parliamentary division of Lancashire, England, 8 m. E. of 
Liverpool by the London A North Western railway. Pop. 
(1901), 7855. It is of considerable antiquity, and .received a 
grant for a market and fair in the 7th year of Edward III. 
A church existed in the 13th century. The present church of 
St Mary is in various styles, with a lofty tower and spire and 
carved timber roof. The chief industry is themaking Of watches, 
and the town has long been celebrated for the production of watch 
m.jvements and tools. The industry w'as first introduced in 1730 
by John Miller from Yorkshire. There is also a manufacture 
of electric cables. John Philip Kemble, the actor, was bom 
at Prcscot in 1737. To the north of the town is Knowsley Park, 
the demesne Of the carls of Derby, with a mansion of various 
dates from the 15th century onward, containing a fine collection 
of pictures. Prcscot was formerly of greater importance in 
relation to the now populous district of south-west Lan¬ 
cashire; it W'us also a postal centre, and it is curious to notice 
that such addresses as “Liverpool, near Prescot” were 
necessary. 

PRESCOTT, WILLIAM HICKLIRQ (1796-1859), American 
historian, was bom in Salem, Massachusetts, on the 4th of May 
1796. His grandfather was Colonel William Prescott (1726- 
1795), who commanded at the battle of Bunker Hill; and Ills 
father was a well-known lawyer. He received his earlier educa¬ 
tion in liis native city, until the removal of his family in 1808 to 
Boston. He entered Harvard College in the autumn of iSii, 
but almost at the outset his career was interrupted'by an accident 
which affected the subsequeitt course of his life. A hard piece 
of bread, flung at random in the Commons Hall, struck his left 
eye and destroyed the sight. After graduating honourably in 
1814 he entered bis fath^’s oflice as a student of law; but in 
January 1815 the uninjured eye showed dangerous symptoms-of 
inflammation. When at last in the autumn'he was in condition 
to travel, it was determined that he should pass the winter at (St 
Midsoers and in tbe spring obtain medietd advice .m. Europe. 
His visit to tbe Azores, which was constantly br^en by oon- 
'finement to a darkened room, is chiefly noteworthy from -the 
fact that he there began the mental discipline which enabled 
him to compose and retain in memory loi^ passages for subse¬ 
quent dictation; and, apart from the gain in culture, his journey 
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to Endaod, Erancci and Italy i8id to 1817) was suddaidyfciiiidJiimaeliefevatedtDtheiiritiankafoanteiapacaiy 
icarcdy aatiafactary. The veodiot of the physicians was that : historians. 

the injored eye was hopeless^ paralysed, aod that the praerva- After axpiettiof for a short time with the project of a life 
tion of the sight of the other depended upon the majatewance of of Molif re he decided to follow in the trade of his icst wodc 
his genertd heahh. His further puisnit irf the legal profesokin with a Hisiery ef the Cvnpttsi of Mexico. Wasldagton Irving, 
seeing to he out of the question, and on his return to Boston he who had already made prepacationt to occupy the same field, 
remamed quietly at home. _ On 4th May i8so be was married generously withdrew in his favour. The work was completed in 
to Miss Susan Amory. Prior to his marriage he had made a Aagust 1843, the five years^ labour having been broken by the 
few experiments in composition, but he now finally decided to composition of reviews of Lodchart’s 2 i»/r ^<»fi(i838I),K£nyon’$ 
devote his life to ttterahjre. A review of Byron’s l.eitert on Poeme (1839), Chateaubriand (1839), Bancroft’s United States 
Pope in i8ai constitute his first contribution to the hiorih (1841), Mnriotti's Italy (1842), and Madame Calderon’s Lf/« w 
American Keviete, to which he continued for many years to send Mexico (1843), and by the preparation of an abridgment of 
the results of his slighter researches. He next turned to French his Ferdieumi and Isabrila in anticipation ^ its threatened 
literature, and to the early English drama and ballad literature. abri 4 mieat by another band. On the 6lh of rwn^yr (843 
Ot tl« dirertion and quality of his thought at this rime he has the Conquest of Mexico was puMished with a success propor- 
left indications in his papers on Essay-Writing ^1822) and on tkmate to a wide reputation won by his previous work. The 
French oudEn^ish Trage^ (1833). In pursuance of his method carcliil methods of work which he had adopted from the outset 
ef successive Judies be began in 1823 the study of Italian had borne admirable fruit. While c nn««b Ation nf imthnTitwi 
literature, passing over German as demanding more labour than had been no less thorougli, his style had become more free and 
he could afford. In the following year he made his first acquaint- less self-conscious; and me epic qualities of thethemewere such 
ance with the literature of Spam under the mfiuence of his as to call forth in the highest degree his powers of picturesque 
friend and biograplKr, Ticknor; assd, while its attractiveness narration. 

proved greater than he had at the ontset antidpated, the oom- It was cmly a step from the conquest of Mexico to that of 
parative novelty of the subject as a field for research served as Peru, and scarc^ three months elapsed before he began to 
an additional stimulus. break ground on the latter subject. In February 1845 he 

In the meantime his aims had been gradually concentrating, received the auDouDcement of hts election as corresponding 
History had always been a favourite study with him, and Mably’s Jtmmber of the French Institute in p^e of the furnish historian 
Observations sur Vhisloire appears to have had considerable Navarrete, and also of the Royal Society of Berlm. The winter 
mfluenoe in determining him to the choice oi some special period found him arranging hir the publication In England of the 
for historic research. Ihe selection, however, was not finally selection from his articles and reviews which appeared in 1845, 
made without prolonged hesitation. It was not till the rqth under the title of Critical and Uistoried Essays, end was issued 
of January 1826 that he recorded in the private memoranda almost contemporaneously at New York under the title 
begun by him in 1820 his decision “ to embrace the gift of the Biographical and Critical Miscellanies. The Conqaesi of Peru 
Spanish subject.” The choice was certainly a bold one. He was completed in November 1846 and published in Masch 
could only use the eye which remained to him lor brief and following. His misgivings as to its reception were at once set 
intermittent periods, and as travelling affected his sight pre- at rest, and it was speedily issued in translations into French, 
judicially he could ixit anticipate any personal research amongst Spanish, German and Dut<^, in addition to the En^sh editions 
tinpubli^cd records and historic scenes. He was happy, how- of New York, London and Paris. 

ever, in the possession of ample means and admirable friends; He was now over fifty and his siglit showed serious symptoms 
and he sketched with no undue restriction or hesitanry the plan of enfeeblement. Although during the composition of the 
of the History of the reign of Ferdinand and Isctbdla —his first Ferdinand and Isabella it had been of very intermittent iservice 
great work. Mr English, one of his secretaries, has fumi^cd to him, it had so far improved that he could read with a certain 
a picture of him at this period sealed in a study lined on two sides amount of regularity riuring the writing of the Conquest of Mexico, 
with books and darkened by green screens and curtains of blue and also, thougliin a leas (kgree, during the years devoted to the 
muslin, whidi required readjustment with almost every doud Conquest of Peru. Now, however, the use of his remaining eye 
that passed across the sky. His writing apparatus—a nocto- had been reduced to an hour a day, divided into portions at 
p-aph—^lay before him, and he kept his ivory style in his hand to wide intervals, and he was drive® to the conduskm that whatever 
}ot down notes as the reading progressed. In accordance with plans he made must be formed on the same calculations as those 
his general method these notes were in turn read over to him of a blind man. He had been for many years collecting materials 
until he had completely mastered them, when they were worked for a history of Philip 11 ., but he hesitated for some time to 
up in his memory to tlieir final shape. So proficient did he attempt a work of such magnitude, occupying himself in the 
become that he was able to retain the equivalent of sixty pages meantime with the sliglitcr labours of a memoir of John Pkkering 
of printed matter in his memory, turning and returning them as for the Massachusetts Historical Society and the revision of 
he walked or drove. The rate of progress was necessarily d®w, Tkknor's History of Spanish Literature. But in March 1848 he 
apart from any liability to interruptian by other undertakings set himself withchacacteristic courage to the aocoraplishment of 
and failures in bodily health. He still continued his yearly the larger project. He had been fortunate in chaining the 
experimental contributions to tlie North American Review, aid of Don Pascual de Gayangos, then professor of Arabic 
elaborating them with a view as much to ultimate historical literature at Madrid, by whose offioes he was enabled to obtain 
proficiency as to immediate literary effect, the essays on Scottish material not only from the public archives of Spain hut from 
Song (1826), Navel-Writing (1827), MeUere (1828), and Irving’s the muniment rooms of the great Spanirii lamilies. With an 
Granada (1829) belonging to this preparatory period. On ^c exceptional range of information thus afforded him, he wrute the 
6th of October r829 he b^an the actual work of comporition, opening of bis history in July 1849; but, finding himself still 
which was contiKU^ without more serious interruptions than unsettM in his work, he derided in the spring of the ioUowing 
those occasioned by the essays on Asylums for the Blind (1830), year to carry out a long projected visit to Engbmd. The idea 
Poetry and Romarue of the Italians (1831), and English Literature oi writing memoirs was dismissed in favour of themoreelaborate 
of -Ae iplh Century ^1832), until the s5th of June 1836, when the form,and in November 1855 the first two volumeB of bis uncom- 
concktding note was written. Another year, during which bis pleted HiAory of Philip II. were issued iraai the press, their 
essay on Cervantes appeared, was spent in the final revision ef sale edipsing that of any of his earher ibooks. This was >his 
the History for the press. Its success upon its publication in laEt:great undertaking; but as Robertson’s Chaties V., in the 
Boston was immediate. ArrangemeHts were speedffy made for light oi new sources of information, was inadequate to take its 
its publication in Bn^and, and there its success was not less place as a link in the series, he republished it in an improved 
marked. From the position of an dbscure reviewer ftescott and extended form in December 1856. A slight attack of 
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apoplexy on the 4th of February 1858 foretold the end, though he 
pergevered with the preparation of the third volume of Philip 
11 . for the press, and with the emendation and annotation of 
his Conquest of Mexico. On the morning of the a7th of January 
1859 a second attack occurred, and he died in the afternoon of 
the same day in his sixty-third year. 

As an historian Prescott stands in the direct line of literary descent 
IroDi Robertson, whose influence is clearly discernible both in his 
method and style. But, while Robertson was in some measure the 
initiator of a movement, Prescott came to his task when the range 
of information was incomparably wider and when progress m 
sociologic theory hitd thrown innumerable convergent lights upon 
the progress of events. He worked, therefore, upon more assured 

? [round; his sifting of authorities was more thorough and his method 
ess restricted. At the same time he cannot be classed as in the 
highest sense a philosophic historian. His power lies chiefly in the 
clear grasp of fact, in selection and synthesis, in the vivid luirration 
of incident. For extended analysis ho had small liking and faculty; 
his critical insight is limited in range, and he conflnes himself almost 
wholly to the concrete elements of history. When he does venture 
upon more abstract criticism his standards are often commonplace 
and superflcial, and the world scheme to which he relates events 
is less profound thtui the thought of his time altogether warranted. 
Moreover, the authorities on whom he relied have had to be corrected 
since in many points of detail in the light of later archaeological 
research. If these things, however, indicate Prescott’s deficiencies 
from the point of view of ideal history, few historians have had in 
a higher degree that artistic feeling in the broad arrangement of 
materials which ensures popular interest. The course of his narrative 
is unperplexed by doubtful or insoluble problems. The painting 
is filled in with primary colours and with a free hand; and any sense 
of crudity which may tic awakened by close inspection is compensated 
by the vigour and massive effectiveness of the whole. 

Prescott’s works in lO vols. were.edited by J. F. Kirk in 1870-1874. 
His Life was written by George Ticknor (1864 jrevised 1875). There 
arc later lives by R. Ogden (1904) and H. T. Peck (1905). 

PRESCRIPTION, in the broadest sense, the acquisition or 
extinction of rights by lapse of time. The term is derived from 
the praescriptio of Roman law, originally a matter of procedure, 
a clause inserted before the formula on behalf of either the 
plaintiff or, in early times, the defendant, limiting the question 
at issue. It was so called from its preceding the formula.^ One 
of the defendant’s praescriptiones was longi temporis or longae 
possessionis praescriptio (afterwards superseded by the exceplio), 
limiting the question to the fact of possession without interrup¬ 
tion by the defendant for a certain time. It seems to have been 
introduced by the praetor to meet cases affecting aliens or 
lands out of Italy where the usucapio of the civil law (the original 
means of curing a defect of title by lapse of time) could not 
apply. The time of acquisition by usucapio was fixed by the 
Twelve Tables at one year for movables and two years for 
immovables. Praescriptio thus constituted a kind of praetorian 
usucapio. In the time of Justinian usucapio and praescriptio 
(called also longi temporis possessio), as far as they affected the 
acquisition of ownership, differed only in name, usucapio being 
looked at from the point of view of property, praescriptio from 
the point of view of pleading. By the legislation of Justinian 
movables were acquired by three years’ possession, irrimovables 
by ten years’ possession where the parties had their domicile 
in the same province {inter praesentes), twenty years’ possession 
where they were domiciled in different provinces (inter absentes). 
Servitudes could not be acquired by usucapio proper, but were 
said to be acquired by quasi usucapio, probably in the same time 
as sufficed to give a title to immovables. There was also a 
longissimi temporis possessio of thirty years, applicable to both 
movables and immovables, and requiring nothing but bona fides 
on the part of the possessor. Where the right sought to be estab¬ 
lished was claimed against the Church, a still longer period of 
forty years (at one time a hundred) was necessary. Immemorial 
prescription was required in a few cases of a public character, 
as roads.^ Praescriptio was also the term applied to lapse of 
time as barring actions upon contracts or torts under various 
provisions corresponding to the English Statutes of Limitation. 
The prescription of Roman law (and of modem systems based 
upon it) is thus both acquisitive and extinctive. * It looks either 
' “ Praescriptiones autem appellatas esse abeo quod ante formula 
praescribuntur " (Gaius iv. § 132), 

s!’. Vlae vidnales, quarum memoria non extat " {Dig. xUii. 7, 3). 


to the length of time during which the defendant has been in 
possession, or to the leng^th of time during which the plaintiff 
has been out of possession. In English law the latter kind of 
prescription is called limitation. 'The tendency of law is to 
substitute a definite for an indefinite pieriod of prescription. 

In English law prescription is used in a comparatively narrow 
sense. It is acquisitive only, and is very limited in its application. 
A title by prescription can be made only to incorporeal herMitaments 
—that is, in legal language, hereditaments that are or have been 
appendant or appurtenant to corporeal hereditaments—and to 
cert^ exemptions and privileges." The rights claimable by pre¬ 
scription for the most part consist of rights in alieno solo. The 
most important are advowsons, tithes, commons, ways, watercourses, 
lights, offices, dignities, franchi.ses, pensions, annuities and rents. 
Land or movables cannot be claimed oy prescription. The founda¬ 
tion of prescription is the presumption of law that a person found 
in undisturbed enjoyment of a right did not come into possession 
by an unlawful act (see Williams, Rights of Common, 3). In the 
English courts this presumption was, perhaps still is, b^ed upon 
the fiction of a lost grant, viz. that there had been a grant of the 
hereditament by a person capable of granting it to a mrson capable 
of taking it, and tliat the grant had been lost. The jury were 
instruct^ to find the loss of a once existing grant in whose existence 
no one really believed. The enjoyment of the right must have 
been from a time whereof the memory of man runneth not to the 
contrary. The period of legal memory was after a time necessarily 
fixed for purposes of convenience at a certain date. The date 
adopted varied at first with the time during which the demandant 
in a writ of right must have proved seisin in himself or his ancestors. 
After one or two previous enactments the date was finally fixed by 
the Statute of Westminster the First (3 Edw, I. c. 39) at the reign 
of Richard I., which was interpreted to mean the first year of the 
reign of Richard I. (1189). The inconvenience of this remote date, 
as time went on, led to the gradual growth of a rule of evidence that 
proof of enjoyment for twenty years was prima facie evidence of 
enjoyment from time immemorial. But ovitlcnce of the beginning of 
the enjoyment at however remote a date, if subsequent to i Richard 1 ., 
was sufficient to destroy the claim. This is still the law with respect 
to claims not falling within the Prescription Act, mostly rights in 
gross—that is, where there is no dominant or servient tenement, 
e.g. a right to a pew or to a several fishery in gross. The twenty 
years’ rule was of comparatively late introduction; it does not seem 
to have been known in the time of Elizabeth, and was perhaps 
introduced in analogy to the Statute of Limitations, 21 Jac. 1 . c. 16. 
With respect to claims of profits i prendre and easements a change 
was made by the Prescription Act 1832 (extended to Ireland by 
an act of 1858, but not to Scotland). By that act claims to rights 
of common and other profits it prendre are not to be defeated after 
thirty years’ enjoyment by any person claiming right thereto without 
interruption for thirty years by showing only the commencement 
of the right, and after sixty years’ enjoyment the right is absolute 
and indefeasible unless had by consent or agreement by deed or 
writing (§ i). In claims of lights of way or other easements the 
periods arc twenty years and forty years respectively (§ 2). The 
before-mentioned periods are to be deemed those next before suits, 
and nothing is to be deemed to be an interruption unless acquiesced 
in for one year (§ 4). In pleading, the enjoyment as of right may 
be alleged during the period mentioned m the act, and without 
claiming in the name or right of the owner of the fee (§ 5). No 
p-esumption is to be made in favour of a right exercised for a less 
period ft 6). The time during which a person otherwise capable of 
resisting a r.laim is an infant, idiot, non compos mentis, feme covert, 
or tenant for life, or during which an action or suit has been pending 
until abated by the death of a party, is to be excluded in the com¬ 
putation of the periods unless where the right or claim is declarotl 
to be absolute and indefeasible (§ 7). An act to define the period 
of prescription for a modus decimandi, or an exemption froin tithes 
by composition, was passed the same year. The Prescription Act 
is only supplemented to the common law, so that a claim may be 
based upon the act or, in the alternative, upon the common law. 
Nor does the act alter the conditions necessary at common law for 
a good claim by prescription. The claim under the statute must 
be one which may be lawfully made at common law. The principal 
rules upon the subject are these, (i) The title is founded upon 
actual usage. The amount of actual usage and the evidence necessary 
to prove it vary according to the kind of claim, (2) The enjoyment 
must (except in the case of light) be as of right—that is to say, peace¬ 
able, openly used, and not by licence. (3) The prescription must 
be certain and reasonable. Inhabitants cannot, however, claim by 
prescription, as they are an uncertain and fluctuating body, unless 
under a grant from the Crown, which constitutes them a corporation 
for the purposes of the grant. (4) The prescription must be alleged 
in a JIM estate or in a man and his ancestors. Prescription in a 

• Prescription seems at one time to have borne a wider meaning. 
A claim by prescription to land is mentioned in 32 Hen. VIII. c. 2. 
Andlt seems that tenants in common may still make title to land by 
prescription (Littleton’s Tenures, § 310). 
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auf Mtate lien at common law by reason of continuous and Immemorial 
enjoyment by the claimant, a ^raon seised in fee, and all those whose 
estate he had {toux ceux gut tsiaie il ad). The Prescription Act fixes 
a definite period and docs away with the necessity which existed 
at common law of prescribing in the name of the person seis^ in 
fee. description in a man and his ancestors is not of ordinary 
occurrence in practice. Corporations, however, occasionally claim 
by a prescription analogous to this, vis. in the corporation and its 
prede^ssors. Such claims by either a person or a corporation arc 
not within the Prescription Act, which applies only where there 
are dominant and servient tenements. By 31 Hen. VIII. c. 2 
(1540) no person can make any prescription by the seisin or possession 
of his ancestor unless sucli seisen or possession had been within 
threescore years next before such prescription made. (5) A pre¬ 
scription cannot lie for a thing which cannot be granted, as it rests 
upon the presumption of a lost grant. Thus a lord of a manor 
cannot prescribe to raise a tax or toll upon strangers, for such 
a claim could never have been good by any grant. 

Prescription and Custom. —Prescription must be carefully dis¬ 
tinguished from custom. Prescription, as has been said, is either 
in a gue estate or in a man and his ancestors—that is to say, it is a 
personal claim; custom is purely local—that is to say, it is a usage 
obtaining the force of law within a particular district. lu the time 
of Littleton the difference between prescription and custom was not 
fully recognized (.see Littleton's Tenures, § 170), but the law as it 
exists at present had become established by the time of Sir Edward 
Coke. A custom must be certain, reasonable and exercised as of 
right. Like pre.scription at common law, it must have existed from 
time immemorial. On this ground a custom to erect stalls at 
statute sessions lor hiring servants was held to be bad, because such 
sessions were introduced by the Statute of labourers, 23 Edw. III. 
St. I {Simpson v. Wells, L.R., 7 Q.B., 214). Some rights may be 
claimed by custom which cannot be claimed by prescription, c.g. a 
right of inhabitants to dance on a village green, for such a right is 
not connected with the enjoyment of land. On the other hand, 
profits d prendre can be claimed by prescription but not by custom, 
unlc,ss in two or throe exceptional cases, such as rights of copy¬ 
holders to common in the lord's demesne, or to dig sand within their 
tenements, rights to estovers in royal forests, and rights of tin- 
bounders in Oirnwall. 

United States. —The I-aw of the Uni ted States (except in Louisiana) 
is based upon that of England, but the period of enjoyment necessary 
to found a title by prescription varies in the different states. An 
easement or profit d prendre is acquired by twenty years’ enjoyment 
in most states, following the English common law rule. In Louisiana 
the period varies according to the subject from three to thirty years, 
and property other than incorporeal hereditaments may bo claime-d 
by prescription as in Roman law (see Kent's Comm. iii. 442). 

Internaltonal Law uses the term " prescription ” in its wider or 
Roman sense, " 'The general consent of mankind has established 
the principle that long and uninterrupted possession by one nation 
excludes the claim of every other " (Wheaton, Int. Law, § 165). 
Historic instances of rights which were at one time claimed and 
exercised by prescription as against other nations are the sovereignty 
of Venice over the Adriatic and of Great Britain over the Narrow 
Seas, and the right to the Sound dues long exacted by Denmark. 
But such claims were, rejected by the highest authorities on inter¬ 
national law (c.e. Grotius), on the ground that they were defective 
both in justus tttulus and in de facto possession. There is no special 
period fixed, as in municipal law, for the acquirement of international 
rights by lapse of time. In private international law prescription 
is treated as part of the lex fori or law of procedure, (J. W.) 

Scotland. —In the law ol Scotland " prescription " is a term of 
wider meaning than in En^and, being u.sed as including both pre¬ 
scription and limitation of English law. In its most general sense 
it may bo described as the effect which the law attaches to the lapse 
of time, and it mvolves the idea of possession held by one person 
adverse to the rights of another. Though having its basis in the 
common law. its operation was early defined by statute, and it is 
now in all respects statutory. Prescription in Scots law may be 
regarded (i) as a mode of acquiring rights—the positive prescrip¬ 
tion ; (2) asa mode of extinguishing rights—the negative prescription; 
(3) as a mode of limiting rights of action—the shorter prescriptions, 
it must, however, be observed with reference to this division that 
the distinction between (1) and (2) is rather an accidental (due to 
a loose interpretation of the language ol the act of 1O17, c. 12) than a 
logically accurate one. It is. moreover, strictly confined to heritable 
rights, having no application in the case of movable property. But, 
though the distinction luis been complained of by the highest 
authority as tending to create embarrassment in the law (see (minion 
ol Lord Chancellor St Leonards in Dougall v. Dundee Harbour 
Trustees, 1852, 24 Jurist, 385), it is now too well settled to be 
departed from. 

I. Positive Prescription. —^Thc positive prescription was introduced 
by the act ol 1O17, c. 12. After setting forth in the preamble the 
inconvcnienco resulting from the loss of titles and tne danger of 
forgery after the means of Improbation are lost by the lapse of time, 
it enacts that whatever heritages the Ueges, their pretlecessors or 
authors have possessed by themselves or others in their names 
peaceably, in virtue of infeftments for the space of forty years. 


continually and together, from the date of their said Infeftments, 
and without any lairful interruption during the said space, they shrfl 
not bo disturbs therein, provided they produce a written title on 
which their possession has proceeded, buch written title must be 
either a charter and sasine preceding the forty years, or, when no 
charter is extant, instruments of sasine proceeding upon retours or 
precepts of dare constat. Though the statute in its literal construc¬ 
tion only applied to such heritable subjects as had been cemveyed 
by charter and sasine, it was at an early date interpreted so as to 
include other heritable rights, as servitudes, tacks, public rights of 
way, &c., where no charter could bo supposed to exist. The act 
of 1617 was so well framed that it continued to regulate the pre¬ 
scription of land rights till 1874, By the Conveyancing Act of 
that year (37 & 38 Viet, c, 94, § 34) the period of prescription was 
shortened from forty years to twenty. It was provided that posses¬ 
sions for twenty years upon " an ex facie valid irredeemable title 
recorded in the appropriate register of sasincs " should in future 
give the same right as forty years' possessions upon charter and 
sasine under the earlier law. The act of 1874 does not, however, 
apply to all the cases which fell under the act of 1617. Thus it has 
been decided that twenty years' possession on a ctartcr of adjudica¬ 
tion followed by sasine and a ifecUurator of expiry of the legal is 
insufficient to give an unchallengeable right, an adjudication not 
being an " ex facie irrodcomable title " {Hinton v. ConneVs Trustees, 
1883, 10 Kettle's Reports, p. iiio). It is further specially provided 
by the act of 1874 that the twenty years' prescription is not to apply 
to servitudes, rights oi way, and public rights generally. 'The 
following rules apply to the positive prescription. (») The possession 
which is required tor it mu.st be peaceable, continuous (" continually 
and together," as the act of lOi 7 has it), and uninterrupted. (fc)Tho 
prescription runs de momenta in momentum, (e) The person against 
whom the prescription runs must be major and sui juris —a rule 
which, as regards minority, was specially provided for by the act 
of 1617, and as regards other cases of incapacity by the application 
of the principles of the common law. Under the Conveyancing 
Act. however, it is provided that in all cases where the twenty 
years' prescription applies, the lapse of thirty years is to exclude 
any plea on the ground of minority or want of capacity. 

2. Negative Prescription. —^This prescription was introduced by 
the act of 1469, c. 28. and substantially re-enacted by the act of 1474, 
c. 55. At first re.strictcd to personal claims of debt, it was gradually 
extended in practice and ultimately made applicable to heritable 
bonds and other heritable rights by the above-mentioned act of 1617. 
By the act of 1469 it is declared that the person having interest in 
ail obligation must follow the same within the space of forty years 
and take document thereupon, otherwise it shall be, prc.scribed. The 
negative prescription accordingly extinguishes in toto the right to 
demand performance of an obligation after forty years, the years 
Iming reckoned from the day on which fulfilment of the obligation 
can be first demanded. The lapse of this period of time creates a 
conclusive presumption—one incapable of being redargued—that 
the debt or obligation has been paid or fulfilled. But it must be 
kept in view that the negative prescription docs not per se —without 
the operation of the positive—establish a right to heritable property 
(&skine. Inst. b. iii. tit. 7, § 8). As regards the character of the 
prescription, it is requisite, in the same way as in the case of the 
positive, that the years sliall liave run continuously and without 
interruption, i.e. without any act done on the part of the creditor 
which indicates his intention to keep alive the right. Such inter¬ 
ruption may, for instance, take place by the payment of interest 
on the debt, or citation of the debtor in an action for the debt, or 
by a claim being lodged in the debtor's sequestration. In the same 
way as in the positive, the currency of the negative prescription is 
suspended by the debtor being minor or non valens agere. 

3. Shorter Prescriptions. —There arc certain short prescriptions 
recognized by Scots law—corresponding to the limitations of English 
law—which operate not as extinguisliing rights but as excluding 
the ordinary means of proving them. The following require to be 
noticed : {a) Vicennial prescription protecting a person who has been 
served as heir for twenty years against action by any other person 
claiming to be heir. (6) Decennial prescription requiring all actions 
by minors agaiast their tutors and curators, and vice versa, to bci 
prosecuted within ten years from the expiration of the guardianship. 
|c) Septennial prescription providing that no person bind himself, 
under certain exceptions, lor and with another, conjunctly and 
severally, in any txmd or contract for sums of money shall be bound 
for more than seven years after the date of the obligatiou. There 
arc also other shorter prescriptions limiting rights of action in 
different matters as the sexonnial, quinquennial and triennial. 

PRESENT, an adjective, adverb and substantive meaning 
that which is at hand or before one in place or in time. Also 
another substantive meaning a gift, and a verb moaning to bring 
into the presence of, to offer, to deliver. The verb is pronounced 
presint-, the others present. The first group is due to the Latin 
praesens, the present participle of praeesse, to be before wie or 
at hand; from this participle was formed the verb praesentare, to 
bring before one, exhibit, show. The sense of “ gift ’’ is due to 
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theO; fV; phrase mtilre tn frisenti^uelqu’un, to bring sometfaiog 
into the presence of a person, to offer, gwe. _ The legal formal 
l^wase “these presents ” is common, especially in the form " know 
all men by these presents,” as an opening to a deed, more particn- 
larly to a deed-poll which cannot be referred to as an “ indenture.” 
The phrase “ these pre-sent words, documents, writings,” ftc., 
is an adaptation of a .similar phrase in 0 . Fr. ces presentes (sc. 
leUrts\. Aieeclesiastical terras “ to present ” or “ presentation” 
are nsed of the “ presenting ” or nomination by the patron 
to the bishop of the person chosen by him to fill a vacant 
benefice. When the bishop is patron he does not " present,” 
but “.oollates.” “ R-esontiment,” foreboding, the feeling 
of something impending, must be distinguished in ety- 
molngj'; it is derived from the Lat. praesentirc, to perceive 
befurebwd. 

PBESSHTATlOmSH ^from Lat. prae-esse, praesens, present), 
a philosophical term used in various senses deriving from tt 4 
general sense of the term “ presentation.” According to G. F. 
Stout (cf. Manual o] Psychology, i. 57), presentations are “ what¬ 
ever constituents or our total experience at any moment directly 
determine the nature of the object as it is perceived or thought of 
at that moment.” In Bald win’.s Dictionary of Philosophy, vol. ii., 
a presentation is “ an object in the special form under which it 
is cognized at any given moment of pcinieptual or ideational 
process.” This, the widest definition of the term, due largely 
to Profe.s.sor James Ward, thus includes both perceptual and 
ideational processes. The term has, indeed, been narrowed 
so as to include ideation, the correlative “ representation ” 
being utilized for ideal presentation, but in general the wider 
use is preferred. When the mind is cognizing an object, the 
object “ presents ” itself tn the senses or to thought in one 
of a number of different forms (e.g. a picture Ls a work of art, a 
saleable commodity, a representation of a house, &r..). Pre- 
.sentation i.s thus essentially a cognitive proces.s. Hence the 
most important use of the term “ presentationism,” which is 
defined by Ward, in Mind, N.S. (i8y3), ii. 58, as “a doctrine 
the gist of which is tliat ail the elements of psycliical life are 
primarily and ultimately cognitive elements.” This use takes 
precedence of two others: (r) that of Hamilton, for presentative 
as opposed to representative theories of knowledge, and (2) that 
of some later writers who took it as equivalent to phenomenon 
(j.«j.). Ward traces the doctrine in his sense to Hume, to whom 
the mind is a “ kind of theatre ” in which perceptions appear 
and vanish continually (see Green and Grose edition of the 
Troalife, i. 534). The main problem is us to whether psychic 
activity is “ presented ” or not. Ward holds that it is not 
presented or presentable save indirectly. 

For the problems connected with Presentation and Presenta- 
tionimi see especially the article PsYCHOi.oGv and authorities there 
qantod. 

PRESIDEHCY, an administrative unit of the Indian erapbe. 
The word is derived from the title of president or chief of the 
council of a principal factory under the early East India Company 
—a title which lasted until governors were appointed under act 
of parliament in 1784. It thence came to be applied to the three 
original provinces of Bengal, Madras, and Bombay. It is now 
restricted to Madras and Bombay, in distinction to the lieu¬ 
tenant-governorships. In Anglo-Indian usage, “presidency'” 
was also applied to the capital city as opposed to the country 
beyond, termed the “mofussil”} and this usage hirers in such 
phrases as “ presidency town,” “ presidency magistrate,” and 
" presidency college.” 

PRESIDEHT (Fr. president, from LaL praesidens, post- 
Augustan Lat. for praeses, director, ruler, from praesidere, to 
sit m front of, preside), a style or title of various connotation, 
but always conveying the sense of one who presides. In classical 
Latin the title praeses, or president, was pven to all governors 
of provinces, but was confined in the time of Diocletian to the 
procurators who, ms lieutenants of the emperor, governed the 
smalter provinces. In this sense it survived in the middle ages. 
Du Conge gives instances from the caphulartcs of Cbarlona^e 
of the style praeses previnciat as apfdkd tio the count; and later 


examples of pa$m, or pratesuhns, as used of royal seneschals and . 
other officialB having jurisdiction under the Crown, 

In England the *ord survived late in this sense of royal 
lieutenant. Thus, John Cowell, in his Int^preier 0/ Words 
(1607)^ defines " President ” as “used in Conunon law for the 
Kin^s lieutenant in any province or function; as Fresidott of 
Wales, of York, of Berwidc. President of the King’s Council.” 
In some of the British North American colonies (New Hamp¬ 
shire, Ptennsylvania, South Carolina) there was a president of 
the council, usually elected by the council;and when Pennsyl- 
tmnia and New Hampshire became states, one member of the 
Executive Council was called president. The chief (and single) 
executive head in Delaware, &uth Carolina and New Hamp¬ 
shire (1784-1792) was caHed president. 

During the revohitionaiy straggle in America from 1774 
onwards, the presidmg officer of the continental congress was 
styled “ President of the United States in Congress assembled,” 
and on the final constitution of the United States the title of 
President was transferred to the head of the federal government 
“ President ” thus became the accepted style for the elected 
chief of a modem republic, the example of the United States 
being followed by the South American Republics, by France in 
1849, and by Switzerland. 

In the simple .sense of " one who presides " the word *' president " 
preserved its meaning alongside the techincal use implying royal 
delegation. In this sense the New English Dictionary quotes its use 
by Chaucer {Troylus, iv. i8j) in 1374. In ecclesiastical terminology 
praesidens was sometimes used for the head of cathedral chapters, 
instead of dean or provost; and it was sometimes the title given to 
the principal visitor of monasteries, notably in the reformed congre¬ 
gation of Cluny (Du Cange). la the United Kingdom the heads 
of many colleges are styled '' president," the title being of consider¬ 
able antiquity in the case of one college at Cambridge (Queens’, 
founded in 1448) and four at Oxford (St John’s, Magdalen, Corpus 
Christi, Trini^). At five Cambridge colleges (Pembroke, Gonville 
and Caius, St Catherine’s, St John’s, Magdalene) the title "jircsident” 
is borne by the second in authority, being the equivalent of " vice- 
master.’’ In the United States ‘'president ’’ is the usual stjde of 
the head of a college and also of a university wherever this has 
developed out oi a single college, " President " is also the stjde of 
petsons elected to preside over the meetings of learned, scientific, 
literary and artistic academies and societies, ea. the president of the 
Royal Academy (P.R.A.) in London; the title of the president of 
the Royal Society fP.R.S.) dates from Its foundation in 16G0. In 
the United States the style ” president ’’ is also given to the person 
who pro.sidei over the proceedings of financial, commercial and 
industrial corporations (banks, railways, Ac.), in Great Britain usually 
styled " chairman,’’ but in the case of the Bank of England and 
certain other bank.s " governor." 

In Great Britain the title " president" is also borne by certain 
ministers of the Crown and certain judges, and preserves some of 
the ancient connotation of a royal Uoutenancy explained above. 
Thus the style of “ president " applied to the heads of the board of 
agriculture, local government board, board of education, board of 
tiade, Ac., which are all committees of the privy council, is derived 
from that of the lord president of the council, the representative 
of the king. The presidents of the court of session in Scotland, and 
of the proWte and divorce division, Ac., In England, also bear this 
style ultimately as repi'escntatives of the Crown. 

In France, besides the president of the republic, there are presi¬ 
dents of the senate and of the chamber of deputies. In Germany 
file word Prdsiient is used in most of the EngKsh senses of 
’’ president," c.g. 0! a corporation, society, assembly or political body. 
As a judicii title Prdriaexl is confined to the head cf any one of the 
corporations (Koltegien) on the basis of which the judicial system 
of the empire is organized (Landeericht, Obtrlandesgericht, Reichs- 
gericktj, and must be distinguished from that of VorsiUender (literally 
also praesidens ), i.e. the judge (who may or may not be the Pntsidenl) 
selected to preside over a division of the court appointed to try 
particular cases. 

In Prusaa Prdsident also retains its old sense of " governor,’* 
Oberprisident being the title of the chief of the administration of a 
provinoe, Prdsident that oi the head of a government district 
^gierungsbeziri). The consistories of the estabHshed FTotestMt 
Church are also presided over by a Prdsident, who is a royal official. 

PRESS (through Ft. presse from Lat,- prtssare, frequentative 
of premere, to crash, squeeze, press), a word which appears in 
English in the 13th and T4th centuries with three particular 
• The style “ president ’’ was in every case excl^ged for that 
of ’"governor ’’ within a few years of the proclamation of the inde- 
pendtence of the United States. The title’’ president ’’ is no longer 
used for any governor under the British Crown, hut relics ot past 
usage survive in the " presidencies " pi Madras and Bombay, 
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meanings, vi*. 1[i) crowd or throng, often nBed of the inSlit 5 h 
a battle, (a) a shelved cnpboard for books ofdotlies, a'nd ^3) 
an apparatus for exerting presstm on various eubsttmees, arid 
for various purposes. The first meaiiing is stiB current, though 
usually it has a literary air; a specific use is the nautic^ one of 
“ press of sail,” j.e. as muCh sail as the wind will allow; cfi the 
similar use of “ crowd.” The second use has given way to other 
words, hut is still the technical term in use in libraries, where the 
books bear ■“ press-marks ” specifying the case or shelf where 
they may be found. As a term for a machine or apparatus for 
exerting presstire, there are mnumeraWe examples, usually with 
a qualifying word giving the purpose for which the pressure is 
applied, either for attaining compression into a smatl opaee, 
or a required shape, or for extracting juices or liquids, or the 
methods adopted for exerting the pressure, The printing-press 
has given rise to obvious transferrrf uses of the word “pcess ”: 
thus it is applied to an establishment for ptintiM, *.f. the 
Clarendon Press, at Oxford, or the Pitt Press, at Gamboge, 
to a printing-house and to the staff which conduct the business, 
to the issue of printed matter and especially to its daily or 
periodical issue, hence newspapers and periodicals generaHy. 
According to the Netv Engltih Dictionary this use originated in 
phrases such as " the liberty of the press,” ” to write for the 
press,” &c. The earliest quotation given is from the first 
number of the Dublin Press, 1797. For the history of the liberty 
nr freedom of the prc.ss see PSESS Laws; also Nkwspafkxs and 
Periodicals. For the punishment of “ pressing ” see Peine 
Forte et Duse. It is now recognized that “ press ” in “ press 
gang,” “ to press,” i.e. to force or compulsorily enlist men for 
naval or military service, is a word distinct from the above. It 
stands for the earlier “ prest,” and is ultimately due to French 
priter, to lend (see Impressment). 

PREBSBURG (Hung. Pozsony, Lat. Posonium), a town of 
Hungary, capital of the county of the same name, 133 m. 
N.W. of Budapest by rail. Pop. (1900), 61,537, about half of 
whom are Germans. Pressburg is picturesquely situated on 
the left bank of the Danube, at the base of the outlying spurs 
of the Little Carpathians, in a position of strategical importance 
near the Porta H-ungarica. Pressburg was the capital of 
Hungar)' from 1541 until 1784, while the Hungarian parliament 
held its sittings nere till 1848. One of the most conspicuous 
buildings of the town is the royal palace, situated on the Schloss- 
berg, a plateau 270 ft. above the Danube, which was destroyed 
by fire in 1811 and has since been in ruins. Other noteworthy 
buildings are the cathedral, a Gothic edifice of the 13th century, 
restored in i86i-t8.8o, itt which many of the Hungarian kings 
were crowned; the town hall, also a 13th-century building, 
several times restored, and containing an interesting museum; 
the Franciscan church, dating from 1272; and the law-courts, 
erected in 1783, where the sittings of parliament were held from 
1802 to 1848. The Grassalkowitch palace is now the residence 
of an archtluke, and there is an archiepiscopal palace. Educa¬ 
tional establishments include an academy of jurisprudence, a 
militarc’ academy, a Roman fatholic and a Protestant seminary, 
a training school for female teachers, and several secondary and 
technical schools. A large business is carried on in wooden 
furniture, tobacco and cigars, paper, ribbons, leather wares, 
chemicals, liqueurs, conf«i.ionery and biscuits. There is, 
besides, a dynamite factory, which produces over 2.000,000 lb 
of explosives annually, a large cloth factory and several flour¬ 
mills. Trade in grain and wine is active. Besides the extensive 
traffic on the Danube, the town is also an important railway 
junction. The first railway line in Hungary was that from 
ftessburg to Tyrnau through the valley of the Waag. The 
town has many points of interest in its environs. About 
twenty-five minutes by steamer down the Danube, the exten¬ 
sive ruins of the castle of Theben (Hung. Diveny), the former 
gate of Hungary, are situated at the point where the Mardi, 
which forms the boundary between Austria and Hungary, 
falls into the Danube. Opposite on the left bank is Hamburg, 
the gateway of Hungary from the Austrian side. Eastward 
and .southward of Pressburg stretches a long and fertile plain, 


399 

knwm a flieUpoier Littlefiongarkn plain. It hacan area 
of s8b 5 oq. of which twa-durds lay on the right,bank of the 
Danube, and the whole is bounded by the rivers Neutra and 
Raab. In the eMtreme mth'west of this pfaun is eitaated the 
lake of Ferto-Tava (Ger. Neusieiler See), which has an area 
of about too eq. m., but it is of varying siae, ami sometiaes 
dries up in part. Eastward it is united with the extensive 
marsh i^led the Hans&g, through which it is in communicarion 
with the Ttver Raab and with the Danube. In the Rocnan 
period it was known as Poiso or Ptlu. In Kvenil places of 
the dry bed braces of prehistoric lake-dwellings have bem 
discovered. In conjunction with the regulation of the river 
Raab, and the drainage of the Hansig marsh, plans for the 
drain^ of the lake have been proposed. 

Little is known of the early history of Pressburg, whidi was 
founded about looe. It was soon strongly fortified, though it 
was raptured by the king of Bobemia, Ottahar II., in t37i. 
It received many privileges from the Hirngorian kings, es^ 
dally from the emperor Sigismund, and its strategic situation 
made it an importuit fortress. Sigismund held Imperial diets 
in the town. Alter the battle ofMohacsini5s6 and the capture 
of Buda by the Turks, Pressburg became the capital of Hungary. 
Herein 1608 the Austrian and Hungarian malcontents concluded 
a treaty with the archduke Matthias, afterwards emperor, 
against their lawful sovereign, the emperor Rudolf II. In 1619 
the town was taken by BetlUen Gabor, but it was recovered 
by the Imperialists in 1621. In 1687 it was the scene of the 
session of the estates of Hungary during which the Hungarians 
renounced their right of choosing their own king and accepted 
the hereditary succession of the Habsburgs. Here also was 
held the diet of 1741 when the members swore to assist their 
sovereign, Maria Theresa, against Frederick the Great. In 
T 784 Buda took the place of Presstarg as the capital of Hungary, 
but the latter town continued to lie the seat of the parliament 
until 1848. On the 26th of December 1805 peace was signed 
here between Napoleon and the emperor Francis I., and in 1809 
the town was bombarded by the French. 

See 3. Kiraly, Gesekichte dee Donau-Matifh- tend Vriakr-Reehte 
der FreistadI Pressburg (Pressburg, 1890); T. Ortway, Gesekichte 
tier Stadt Pressburg (Pressburg. 1892), and Ptessburgs Straiseu und 
PkUee (I^ossburg, i^j). 

PBESSEHSE, EDHOND DGHAULT DE (1824-1891), French 
Protestant divine, was bom at Paris on the 7th of January 
1824. He studied at Lau.sanne under Alexander Vinet, and at 
Halle and Berlin under F. A. G. T'holuck and J. A. W, Neander, 
and in 1847 became pastor in the Evangelical Free Church at 
the chiqiel of Taitbout in Paris. He was a powerful preacher 
and a good political speaker; from 1871 he was a member of the 
National Assembly, and from 1883 a senator. In 1890 be wa,s 
elected a member of the Academy of .Sciences. Pressens6 
laboured for the revival of biblical studies. He contended 
that the Evangelical Church ought to be independent uf the 
power of the state. He died on the 8th of April 1891. 

He founded in 1854 the Revue ckritienne, and in iSfiO the BulleHn 
ihitslogique. lliii wniks include; Histoire dee trvis premiers socles 
de VlgHte chfitunua ((> vols.. i85(>-i877; now cd. 1887-1889), L'Pglise 
el larivolutioH fraxfaise (1864; ,srd cd. 1889), Jisus-Christ, son temps, 
same, son oeuvre (against E. Renan, i8f>0; 7th ed. 1884), Les Origines, 
le problime de la connaissance ; le problime eosmelogique (1885: 2nd 
ed. 1887). SecT. Roussel, Notiee sur tavie etleasewretd*Pretsensi 
(1894)- 

PRESS GANG, the popular name for the companies of officers 
and men who were commissioned to execute the warrants for 
tile impressment of seamen in Great Britain (see Impressment). 
These bodies consisted of a captain, one or more lieutenants, 
and a band of trustworthy men. They were sent to seaports, 
or occasionally to inland towns where sailors were likely to be 
met when going from one coast to another. A “ rendezvous ” 
wae opened, volunteers were enlisteci, deserters arrested, and 
sudi “ aUe bodied persons ” as were liable to be press^ for 
service in the fleet were reized, and sent to the guard ships (q.v.). 

PRESS LAWS, the laws concerning the licensing of ^oks 
and the liberty of expression in all products of the printing-press. 
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especially newspapers. The liberty of the press has always 
regarded by modem political writers as of supreme impor¬ 
tance. “ Give me liberty to know, to utter, and to argue freely 
according to conscience, above all other liberties,” says Milton 
in the Areopagitica. 

At the present day the liberty of the press in English-.speaking 
countries is a matter of merely historical importance. Hut this 
liberty was a plant of slow growth. Before the invention of 
printing the Church assumed the right to control the expression 
of all opinion distasteful to her. When the printing-press was 
invented German printers established themselves at various 
important centres of western Europe, where already numbers 
of copyists were employed in multiplying manuscripts. In 
1473 1 ,ouIs X1. granted letters patent (giving the right of printing 
and selling books) to “ Uldaric Quiring ” (Ulrich Gering), 
who throe years earlier had set up a press in the Sorbonne (the 
theological faculty of the university at Paris), and before long 
Paris had more than fifty presses at work. The Church and 
universities soon foi.nd the output of books beyond their 
control. In 140^ Pope Alexander VI. began to be restive, 
and in 1501 he issued a bull against unliccn.sed printing, which 
introduced the principle of censorship.' Between J524 and 
1548 the Imperial Diet in Germany drew up various stringent 
regulations; and in 1535 Francis I., in France, prohiiiited by 
edirt, under penalty of death, the printing of books. This 
was too severe, however, and shortly afterwards the Sorbonne 
was given the right of deciding, a system which lasted to the 
Revolution. 

In England the authority of parliament was invoked to aid 
the ecclesiastical authority. There is an ordinance as early 
as 1382, 5 Ric. 11 . st. 2, c. 5 (not assented to by the Commons, 
but appearing upon the parliament roll), directed against 
unlicensed preachers. After the invention of printing the 
ecclesiastical censorship was still asserted, but only as collateral 
with the censorial rights of the Crown, claimed by virtue of its 
general prerogative. After tlie Reformation the greater part 
of the rights of censorship passed to the Crown, which at the 
same time assumed the power of granting by letters patent the 
right of printing or selling books as a monopoly. The grant, 
if made to the author himself, was an equivalent of copyright; 
if made to a person other than the author, it seems to have 
always been subject to the author’s copyright as it existed at 
common law. 

Censorship was either restrictive or corrective, i.e. it interfered 
to restrict or prevent publication, or it enforced penalties after 
publication. Repression of free discu.ssion was regarded as so 
necessary a part of government that Sir Thomas More in his 
Utopia makes it punishable with death for a private individual 
to criticize the conduct of the ruling power. Under Mary print¬ 
ing was confined to members of the Stationers’ Company, 
founded by royal charter in 1556. Under Elizabeth the Star 
Chamber assumed the right to confine printing to 'London,, 
Oxford and Cambridge, to limit the number of printers and 
presses, to prohibit all publications issued without proper 
licence, and to enter houses to search for unlicensed presses 
and publications (Order of 1585, Strype’s Whitgijl, app. 94). 
The search for unlicensed presses or publications was entrusted 
to an officer called the “ messenger of the press.” In 1637 
was issued an order of the Star Chamber forbidding the importa¬ 
tion of books printed abroad to the .scandal of religion or the 

> The principle of the censorship is still uncomproraiaingly main- 
tamed by the Roman Catholic Church; and this, though in general 
binding only in /oro conscientiac, has necessarily had considerable 
importance in states which recognize the papacy as an independent 
power relations With which are established by concordat. Thus 
111 Italy, under the Sardinian constitution of 1848, Bibles, catechisms 
and liturgical words had to be licensed by the bishop. The principle 
of the censors!^, consecrated anew in Pope Pius IX.’s Syllabus of 
1804, was reamrmed in tiic apostolic constitution Officiorum of 
T.co XITI. and in 1907 in the encyclical Pascendi of Pius X. This 
last expresses " the highest esteem for this institution of censors ” 
and orders censors to be appointed in all episcopal curias for the 
revision of books intended tor publication, at the same time direct¬ 
ing that their names shall not be made known to the authors of 
the books condemned. (See also Index Lidrokum Prohibitorum.) 


Church or the government, and the printing of any book not 
first lawfully licensed. Iaw books were to be licensed by one 
of the chief justices or the chief baron, books of history and 
state affairs by one of the secretaries of state, of heraldry by the 
earl marshal, of divinity, philosophy, poetry and other .subjects 
by the archbishop of Canterbury or the bishop of London, 

I or the chancellors or vice-chancellors of the universities. 

I There were to be only twenty master printers and four letter- 
founders. The punishment was at the discretion of the court 
(Rushworth, Historical Collections, vol. iii. app. 306). The 
same principle of press restriction was carried out hy the Long 
Parliament after the abolition of the Star Chamber, and it was 
an ordinance of that body issued in 1643 that called forth 
Milton’s Areopagitica, a Speech for the Liberty of Unlicensed 
Printing, itself an unlicensed book. The parliament appointed 
committees for printing, who appointed licensers, but the licens¬ 
ing was really left in a great measure to the wardens of the 
Stationers’ Company. At the Restoration Sir John Birkenhead 
acted a.s licenser, appointed apparently under the general 
prerogative. It was, no doubt, too, under the general pre¬ 
rogative that Charles II., by a proclamation in 1660, called in 
and suppressed Milton’s Dejmsio pro populo anglicano. Then 
followed the Licensing Act of 1662 (13 & 14 Car. II. c. 33), 
limited to two years. The provisions as to importation of books, 
the appointment of licensers, and the number of printers and 
founders were practically re-enactments of the similar pro¬ 
visions in the Star Chamber order of 1(137. Printing presses 
were not to be set up without notice to the Stationers’ Company. 
A king’s messenger had power by warrant of the king or a 
secretary of state to enter and search for unlicensed presses 
and printing. Severe penalties bj’’ fine and imprisonment were 
denounced against offenders. The act was successively renewed 
up to 1679. Under the powers of the act Sir Roger L'Estrange 
was appointed licenser, and the effect of the supervision was that 
practically the newspaper press was reduced to the London 
Gazette. The objections made to lines 594-599 of the first book 
of Paradise Lost by the archbishop of Canterbury’s chaplain, 
acting as licenser, are well known. The act expired in 1679, 
and for the remainder of the reign of Charles II., as in the reign 
of George 111 ., the restrictions on the press took the form of 
prosecutions for libel. In 1685 the Licensing Act was renewed 
for seven years (i Jac. II, c. 8, § 15). No mention of the liberty 
of the press was made in the Bill of Rights. On the expiration 
of the Licensing Act in 1692 it was continued till the end of the 
existing session of parliament (4 & 5 Will, and Mary, c. 24, § 14). 
In 1695 the Commons refusro to renew it. The immediate 
effect of this was to lay authors open to the attacks of literary 
piracy, and in 1709 first Copyright Act (8 Anne, c. 19) 
was enacted for their protection. The power of a secretary 
of state, to issue a warrant, whether general or special, for the 
purpose of searching for and seizing the author of a libel or the 
libellous papers tltcmselves—a power exercised by the Star 
Chamber and confinned by the Licensing Act—was still asserted, 
and was not finally declared illegal until the case of Eniick v. 
Carrington in 1765 (St. Tr. xix. 1030). In 1776 the House of 
Commons came to a resolution in accordance with this decision. 
The compulsory stamp duty on newspapers was abandoned in 
1855 (18 Viet. c. 27), the duty on paper m 1861 (24 Viet. c. 20), 
the optional duty on newspapers in 1870 (33 & 34 Viet. c. 38). 
From that time the English press may be said to date its complete 
freedom, which rests rather upon a constitutional than a legal 
foundation. It is not confirmed by any provision of the supreme 
legislative authority, as is the case in many countries. A 
declaration in favour of the liberty of the press is usually a 
prominent feature in the written constitutions of foreign states. 

The few existing restrictions on the liberty of the press arc pre¬ 
sumed to be imposed for the public benefit. They arc in some cases 
of great histoncal interest. The rights of private persons are in 
general sufficiently protected in one direction by the law of Libel 
{q.o.), in another by the law of Copyright (q.v.), while the criminal 
law provides for the case.s of press offences against morality, public 
justice, &c. Thus the courts have power to punish summarily as 
a contempt the publication of comments upon proceedings sub judice 
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er reflectione wn the conduct of judicial oSoers. (See Contempt 
OP Court.) "nie last relic of the censorship before publication is 
to be found in the licensing of stage plays. By 6 & 7 Viet. c. 68 no 
new plays or additions to old plays can be acted for hire at any 
theatre in Great Britain until they have been submitted to the lord 
chamberlain, who may forbid any play or any part of a play. The 
penalty for acting a play before it has been allowed or after it has 
been disallowed is a sum not exceeding £yi for every oficnce and the 
forfeiture of the licence of the theatre in which the ofience occurred. 
This jurisdiction is exercised by an official of the lord chamberlain's 
department called the " examiner of stage plays." The last relic 
of the monopoly of printing formerly granted to licensees of the 
Crown is found in the exclusive right of the king’s printer and the 
universities of Oxford and Cambridge to print the Bible > and 
the Book of Common Prayer, and of the king’s printer to print acts 
of parliament and other state documents. The privileges of 
the universities are confirmed by 13 Eli*, c. 29. The rights of the 
king's printer are protected by severe penalties. A maximum term 
of seven years’ penal servitude is incurred by any person who prints 
any act of parliament or other government document, falsely pur- 
poiting to be printed by the king’s printer or under the authority 
of His Majesty's stationeiy office (8 & 9 Viet. c. 113; 45 Viet. c. 9). 
The rights of the printers of the j oumals of either house of parliament 
are protected by 8 & 9 Viet. c. 113. The publication of parliamentary 
debates in any form by any other persons than the printers of the 
journals of the two houses is still m theory a breach of privilege, 
but in practice they have been fully reported since 1771. The other 
restrictions upon the press arc to a great extent those imposed for 
police purposes. By 3a & 33 Viet. c. 34 (confirming in part previous 
enactments applying to Great Britain) the printer of any paper or 
book for profit is required under penalties to print thereon his name 
and address or the name of a university press, and is to keep a copy 
of everything printed, with a few exceptions. Penalties must tc 
sued for within tlirec months, and no proceeding for penalties can 
be begun unless in the name of the attorney-general or solicitor- 
general of England or the lord advocate of Gotland. By the News¬ 
paper Libel and Registration Act 1881 (44 & 45 Viet. c. 60), which 
applies to England and Ireland, but not to Scotland, newspaper 
proprietors are, except in the case of joint-stock companies, to be 
registered and to make annual returns of the title of the newspaper 
and the names of all the proprietors, with their occupations, places 
of business and places of residence. By the Corrupt Practices 
Ihevention Acts 1883 and 1884 (46 & 47 Viet. c. 51, § 18. and 
& 48 Viet. c. 70, 8 14), the name and address of the printer must 
lie printed on all bills, placards, &c., referring to a parliamentary or 
municipal election. By 0 & 7 Viet. c. 68, § 7, the name and place 
of abocle of a manager of a theatre are to be printed on every play-bill 
announcing a representation at such theatre. Ofieuces a^inst 
decency by the press are provided for by 30 & 21 Viet. c. 83; 35 & 36 
Viet. c. loi, g 251 (for Scotland), and 2 & 3 Viet. c. 47, g 34 (for the 
metropolis). The importation of obscene literature into (he United 
Kingdom is forbidden by 39 & 40 Viet. c. 36, § 42. By the larceny 
Act 1861, any person who pnnts or publishes an advertisement 
oflering a reward for the return of stolen goods without questions 
asked is subject to a penalty (24 & 25 Viet. c. 96, g 102), This penalty 
cannot, however, be sued for without the sanction of the attorney- 
general or solicitor-general of England or Ireland (33 & 34 Viet. c. 65). 
The advertisement in the' United Kingdom of foreign or illegal 
lotteries is prohibited by 6 & 7 Will. IV. c. 66. betting advertisements 
by 16 & 17 Viet, c. 119, S 7 , and 37 Viet. c. 15. 

The right of an author or publisher to the full profits of his under¬ 
taking was at one time restricted by the Copyright Act of Anne 
(8 Anne, c. 19, § 4), by which the archbishop of Canterbury and other 
authorities were empowered to lower the price of a book upon com¬ 
plaint that the price was unreasonable. The only restriction of 
the kind now existing is the obligation of delivering (without request) 
to the British Museum a copy of any work published within the 
United Kingdom, and of delivering (on request) copies for the use 
of the university libraries at Oxford and Cambridge, the library of 
the faculty of advocates at Edinburgh, and the library of Trinity 
College, Dublin (5 & 6 Viet. c. 4.4, ^ 6-10) 

Scofland.—Printing became, as m England, a royal monopoly. 
The exclusive right of printing was granted by James IV. to Walter 
Chepman, who printed the first book in Scotland. The monopoly 
of printing acts of the Scottish parliament was granted by James V. 
to the printer chosen by the clerk register and specially licensed by 
the king (1540; c. 137). Printers are forbidden by 1551, c. 27. to 
print whether in Latin or English, without licence from ordinaries 
deputed in that behalf by the Crovra. No Iwok treating of religion 
or of the kirk was to be printed without a licence from the general 
assembly (1646, c. 164), or of the kingdom without a licence from 
one of the judges or the secretary (c. 165). The council were 
empowered to prohibit presses at their discretion by the order of 
the 30th of March 1655. The importation of ’’ famous ’’ books and 
libeb in defence of the pope was prohibited by 1581, c. loO. Press 


' The monopoly of the king’s printer does net extend to any 
translation other than the Authorized Version, and not to that if 
it he accompanied by new notes or marginal readings. 


offences were treated with the utmost severity. By tfSf, c. i, the 
author of a UbeUous writing against the king was punishable with 
dea^. It is scarcely necessary to say ttot since the union the press 
of Scotland has enjoyed no less liberty than that of England, 

In the case of Bibles, Old and New Testaments, Psalm Books, 
the Book of Common Prayer, the Confession of Faith, and the Lamer 
and Shorter Catechisms a licence for printing is still required. Ine 
licmiaing authority is the lord advocate, but all proposed publications 
are submitted for approval to the body officially known aa '' His 
Majesty’s sole and only htoter Printers in Scotland," consisting 
of the lord advocate, the solicitor-general, the moderator of the 
general assembly, and four other members. A licence is also r^uired 
(or printing acts of parliament; but a general licence granted in 1848 
to a firm of printers in Edinburgh is still operative, and their publica¬ 
tions are not submitted for approval. As its work is practically 
confined to Bibles and the other religious publications enumerated, 
the above-mentioned body commonly receives the name of the Bible 
Board. 

Ireland .—By the Prevention of Crime Act 1882 (45 & 46 Viet, 
c. 25), the lord-lieutenant was empowered to order the seizure of 
any newspaper appearing to contain matter incifing to the commis¬ 
sion of treason or of any act of violence or intimidation (g 13). He 
may also by warrant direct the search for and seizure of any papers 
or documents suspected to be used or to be intended to be used for 
the purpose of or in connexion with any secret society existing lor 
criminal purposes (§ 14). 

The British Dominions .—In the British colonies the press is as 
free aa it is in England. Each colony has its special legislation on 
the subject for police and revenue purposes. Where there is a 
government printer, his monopoly is protected by the Documentary 
Evidence Act 1868 (31 it 32 Viet. c. 37), which imposes a maximum 
penalty of five years’ penal servitude upon any person printing a 
copy of any proclamation, order, or regulation which falsely purports 
to have been printirf by the government printer, or to be pnnted 
under the authority of the legislature of any British colony or 
possession. The act is. however, subject to any law made by the 
colonial legislature. 

India .—During the governor-generalship of Lord Lytton was 
passed the ’’ Act for the better control of publications in Oriental 
uuiguagcB," Act ix. of 1878. (i) By this act copies of newspapers 

published out of British India were liable to forfeiture and seizure 
by warrant throughout the whole of British India if the papers 
contained any words, signs or visible representations likely to excite 
disaffection to the government established by law in British India, 
or antipathy between any persons of different races, castes, religions 
or sects in British India. 'The governor-general might by notifica¬ 
tion in the Gazette of India, exclude newspapers, books, &c., from 
British India. (2) In places to which the act was extended by order 
of the governor-general in council a magistrate might reouire the 
printer and publisher of a newspaper to enter into a bona, wit h a 
deposit, not to publish a newspaper containing ’’ any words, signs," 
&c. (as in i), or to use or attempt to use it for the purpose of extortion 
or threat. The consequences of offending were forfeiture of the 
deposit, papers, press, &c. Books used for the illegal purposes above 
mentioned were subject to forfeiture, but no bond or deposit was 
required previous to publication of books, as in the case of news¬ 


papers. 

This act, wliich remained in force until 1910, was found, owing 
principally to the restriction of its operation to newspapers published 
m the vernacular, to be ineffective in coping with the spread of news 
sheets exciting disaffection amongst the natives towards the govern¬ 
ment of India. It was consequently repealed and replaced by an 
act of February igio, which applies to all newspapers published after 
the act. The deposit requiring to be mode is now obligatory on all 
new printing-presses, whether is.suing a newspaper or not, and 
independently of the deposit on the newsMper. The requirement 
of a formal bond has been abolLshed. There arc provisions for 
forfeiture of the deposit and confiscation of the press on repetition 
of the offence. The 1910 act gives power to the authorities to open 
postal packets, other tlian letters, suspected of containing seditious 
matter, and requires the printer of a newspaper to deposit with the 
government two copies of each issue at the time of publication. It 
includes a long list of offences incitement to which is punisliable 
under the act, and in giving power to stop a seditious newspaper 
after conviction, and in fixing responsibility on the actual printers 
of seditious matter, has considerably strengthened the power of 
the law. 

Egypt .—The press is subject to a special law (The Press Law of 
1881) and to certain articles of the penal code which define press 
offences and prescribe penalties (both fine and imprisonment) for 
them. Owing to the capitulations, which are in force in Egypt as 
part of the Ottoman Empire, the penal code cannot be applied to 
foreign subjects, and its application had not (up to iptu) been found 
sufficient to repress abuses. The probable result of strengthening 
the law would be that conductors of native papers desirous of 
indulging in violent language or sedition would engage a foreigD 
subject as nominal proprietor or editor and thereby escape local 
jurisdiction. The Press Law of i88i is a more powerful instrument 
t han the penal code, inasmuch as there are decisions of the mixed 
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tribonala that that lew ii, iil ptiocqde, amlicable to faedgaen. 
By thM law rq^iistiation of neir«papen is oblatory, and tbe govCcn- 
ment haa power of contid, de6ned in art. 13 aa iottewa: " In tha 
interciita of public order, oireligiofl or of morality; every: newapaper 
or periodioal can be suspoltled or snpprwaed by order of the minuter 
of the interior after two warninga, or, without previona warning, 
by a deolaicn of the council of ministers. Each warning may be 
accompanied by a fine of from ^£3 to /Eio." If a newspaper or 
periodical whiu has been snppreased continnes td appear, the 
responsible pfvties can be fined, and the pridtiBg-pieBa which isaues 
the enppiMsed publication can be closed by order of the minister 
of the Werior. The closure or seiinre of t^ printtng-<preBS would, 
however. In the case of a foreigner require the co-operation of hit 
conanl. 

This law was from about igoo allowed to fall into disnsc. Owii^ 
to the cKceuee of the Arabic newspapers the law was revived in the 
early part of tqoq, but was applied with groat moderation. During 
the year two native papers were warned and one was suppressed. 
The tribunals remained alone competent to inflict any penalty (apart 
from euppvession and seiture of the printing-press) more severe than 
a fine or i(Eau. and in lyog under the penal code the editor of one 
native paper was sentenced to u year's imprisonment and the eilitor 
of anotW to three months' impnsonmont. ffiee Sir Eldon Gorst's 
reports on Egypt for 1908 and 1909, specially Egypt So. 1, igog, 
PP- 3 - 5 -) 

The United States. —The first constitutions of Pennsylvania, Dela¬ 
ware, Maryland and North Carolina, enacted in 1776, ate interesting 
as containing the earliest declarations of any legislative authority 
in favour of tbe liberty of the press. The same principle was after¬ 
wards adopted in the constitution of the Uniton States. The acts 
of Congress dealing with the press are not numerous, as each state 
has for the most part its own legislatlan on the subject, dealing 
generally with, among other matters, the registration of newspapers, 
the monopoly of the state printer, and the right of giving the truth 
in ovidenee in defence to proceedings ior Hbel. The act of the rSth 
of August 1856 forbids diplomatic or consular officeis of the United 
States to correspond with any foreign new.spaper in regard to the 
affairs of a foreign state. The act of the 3rd of March 1873 prohibits 
the printing and circulation of obscene Eterature. Legislation by 
Congress has provided that aU printing (unless otherwise ordeied 
by law) for the Senate and House of Representatives end the 
executive aild judicial departnmnts, .shaU be done by the govern¬ 
ment printer. 

Anstria-Hungary. —In the Austrian Empire, which from 1804 to 
1867 em'oraced Hungary also, the press laws under Metternich's 
regime were extremely severe. By the penal code of 1808 all 
printing had to be licensed, under heavy penalties, and in 1810 two 
censors were appointed, In short, the press had no shadow of Uberty. 
During the revolution of 1848-1849 the principle of the freedom of 
the press was established, but the censorship was restored in 1833 and 
not abolished until 1863. The actual press laws of Austria are tatsed 
on the press law of the ryth of December 1863 as modified by later 
supplementary enactments. In principle the freedom of the press 
Was secured by art. 13 of the constitution of the 3ist of December 
1867, In practice, however, it was still restrictfri by the obligation 
on newspaper proprietors to deposit " catition money " {Kautions- 
twang) with the authorities, and the retention of the government 
stamp on ncwspiroers, The caution money was abolished by a press 
law of the gth of July 1894, and the stamp by that of the 27th of 
December 1899. The police, however, still have the right, either 
on their own initiative or under the instructions of the pnbUc 
prosecutor (Staatsanwali^ . " provisionally " to confiscate printed 
matter which in their opinion offends against the terms of the pnss 
jaw or is contrary to the public interest. The public pros);cutor hah, 
within eight days, to justify this action in court, either by proceeding 
tgainst those responsible for the pnbliea,tion, or by proving the 

E iblished matter is offensive and ought to be suppressed. This 
tter " objective " procedure (objektioes Verfahreitj is peculiar to 
Austria and obviously places vast powers of control in tile hfinds 
of the authorities. In 1903 the government introduced a bill 
greatly modifying these and other provisions of the press law In a 
Uberal sense, hut the bill was postponed to more urgent matters. 

In Hungary the liberty of the pre.sa was secured by art. rS of 
the constitution of 1848, which was restored in 18(17, Under this 
the censorship was abolished; but, in addition to provision for the 
cases of libel, incitement to violence and crime, Ac., the law also 
provided penalties for certain political pre.ss offences (§§ 0-8), ».«. 
attaeVs on the king or members of his family, incitements to (a) the 
dissolution of the territorial unity of the state or of the dynalrtlc 
Bnk with Austria; (fi) the forcible alteration of the constitution; 
fc) di^bedience to lawful authorities; (d) commission of crime. 
Press bflences are tried by imecml juiy courts. Under the Criminal 
Code of 1878 (51 i7o-iy4) further ofienoes were made subject to 
penalty, ineltitling " direct incitement of one class of the popu¬ 
lation, one natlohality or religious denomination to hatred of 
another," insti^tlon agaiast the cohstitution knd'partinment, and 
{gjbrification Of any one who has suffered punishment fbr sucli, 
ofWlces., "Direct incitement" (5 lysf was subsequently intor- 
prrtAfby the curia to mean " any spoken or written word . . . 


which is eambla of. producing ia oaotbes hatred against . a 
nationality; Ac." 

The Tosw oi these provisions baa been that lUierty of the press 
has existed in practice ccly fog the Magyars, constant prosecutioiui 
having been directed againat the editors and proprietors of pufaUca- 
tions giving voice to the grievances of the other Hungarian races, 
conviction being all but inevitable owing to the special juries (due 
to the high property qualificatioa.). being amaoat exclusively composed 
of membas of the dominant race. 

In Transylvania, where the old stringent Austrian {iress law oi 
1832 is still in force, the public prosecutor has discretionary powers 
to confiscate obnoxious literature, powers freedy used agunst the 
Rumanian press. (See R. w. Setou Watson, kacial Problems in 
Hungary, Inndon, tgo8, pp. 293 sqq.) 

Bsigiim .—It was the prosecution of political writers by the IHitch 
government that directly led to the independence of Belgium in 
1830. By the Belgian constitution of the 7th of Felxuary 1831, art. 
16, it is declared tliat the press is free, that censorship shall never 
again be established, that sureties cannot be exacted from writers, 
editors or printers, and that when the author is known and domiciled 
in Belgium the printer or bookstdler cannot be prosecuted, By 
art, 98 press oficnces are to be tried by jury. The penal law of the 
press is contained in the decree of the solh ot July 1831, made 
perpetual in 1833. By this law it is made an oSencs, apart from 
the penal code, (I) to incite to the commission oi a crime by placards 
or printed writings in a public meeting; (2) to attack the obligatory 
force of the laws, or to incite to disob^ience of them; (3) to attack 
the con.stitutionBl authority or inviolability of the king, the con¬ 
stitutional authoriW of tho dynasty, or the authority and ri^ts 
of tho chambers. Every copy of a journal must bear the name of 
the printer and the indication of his domicile in Belgium. Proceed¬ 
ings lor offenetTB against the law must be taken in some oases within 
three months, in others within a year. 

Denmark .—Press oficnces were at one time pimished with great 
severity. By the code of Christian V. (1683) libel was punished with 
infamy and hard labour for Efe, and, if against a magistrate, with 
death. Censorship was abolished and the press declared free by 
art. 86 of tile constitution granted by Frederick VII. on the 5th of 
June 1849 and confirmed by Christian IX. in i866. Art. 81 
forbids the search for or sciture of printed matter in a dwelling-house, 
unless after judicial proceedings. 

Franec .—The government began early to impose stringent restric¬ 
tions Upon printing. An cilict of Henry 11 . in 1559 made it punish¬ 
able with death to print without authority. The university of Paris 
originally claimed tho right of licensing new theological works, a 
jurisiUction vested in the Crown by an ordinance of 13(10. 
Oficnces against religion were severely punished by the secular 
authorities. Thus the parliament oi Toulouse sent Vanini to 
the stake in tbig lor the crime of publishing a heretical work. 
A few years later, in 162O, Cardinal Richeheu deolared it a 
capital ollenco to publish a work against reEgion or the state. 
In 1723 appeared a regulation forbidding any bat Eceusod 
bookseliers to deal in books. Many later regulations were 
directed against unlicensed pre-sses, tho employment of more 
than a certain number of workmen, Itc. At the Revolution aU 
these restrictions were aboUshed, and the Assembly dcclarod it 
to be the right of every citizen to print and publish his opinions. 
This new liberty quickly needed a check, which was attempted as 
early as 1791, Imt no cficctuai restraint was impos(xl until the law 
of tho 3lh of February r8io estabUshed a direction of the press. 
The charter of Louis xVlll. in 18I4 gave liberty to the press in 
express terms, but restrictions Soon followed, lu 1819 a system 
of sutctlcB (MKh'onwefiMMii) replaced the censorship. The Revolu¬ 
tion of 1830 was caused by, inter alia, one of the ordinances of St 
Cloud (July 23, 1830) for suspension of the Uberty of tho press. 
Rcstiictioris on the li^rty were removed for the time in 1830 and 
1B52, only to be succeeded os usual by tho press laws of 1833 aud 
7852. During the Second Emjnre government prosecutions for libel 
were irserl as a powerful engine against the press. The proceedings 
against Montalembert in 1858 are a weU-knoWn instance. Between 
1858 and i8b(> many newspapers were suppressed by proolamation. 
With the republic liborW of the press was completely re-established. 
A decree of the 27th of (Jetober 1870 submlttcif press offences to trial 
by jury.* The law of the zgth of July 1881, by which the French 
press is now regulated, begins by asserting the liberty of the press 
and of bookselling. 'The principal limitations oi tins Uberty are 
the prohibition to pubUsh criminal proceedings before hearing in 
public, or li.sts of suuscriptions for indemnifying an accused person, 
and the power of forbidding the entrance of foreign newspapers under 
certain circnmstancos. The order of reeponsibihty for printed 
malfter is (>) the manager or editor, (z) the author, (3) the jointer, 
(4) the vender or distributor. The raintet and the vender, however, 
can only be punished for acts not failing within their proper functions. 
Proceedings for breaches of the law fnust be taken within three 
months. As to taxation, the decree of the gth of Soptembcr iSyc, 
abolished the stamp duty ujion newspapers, but it is still imposed 


**306 Dalloz, Juris^vdence gintraie, s.v. " Presse "; ibid. Titles 
alphabdtiques (1843-1877), sAi. ‘ Fiesse." 
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«mon trnbUc aatieM {oflieiBs) othcs tlian tiMse erf paUto sai&orititt. ' 
l^no Wt the Dotioes of pubUc vithontiee may be “o- AVhite 

—^nsorridp -was IntitKltited by file diet at Spires {n 
1599. Pnmt-that time till t848 tbere trere numeroae Testnetions 
•on the l^rty of ttie pres*. <^e ef tbe most .Important was a 
resolution of the diet of tbe Gormaa coafederation,, passed on the 
20th of ^ptembei 1819 as a seqnel to the Carlsbwl decrees (o.v.)- 
by "^eh newspapers were subject to Hconce and police supervision 
in eaoh state. Ubwty dates, as in Austria and Italy, from 1848. 
Soon after tdnet year, however, it became necessa^ to establish press 
laws in most of the German states, as in Bavaria in 1890, Prussia and 
Bc^en in 1851. Stace the establishment of the new empire censorship 
has disappeared. By art. 74 of the constitution oi the empire {tiji) 
every one attacking the empire or its officers thtcugh the press is 
liable to .punishment in his own state. By art. 4 tbe laws relating 
to the press are under imperial and lut local control. Thu prsss 
law oftne 7th of May 1874 is therefore in force throughout the whole 
empire. At its beginning It affirms the liberty oi the press. Its 
mam provisions we these : The name and address of the printer 
must appear on all printed matter. New^pers and periodici^ 
must in addition bear the name oi some one person, domiciled in 
the empire, as reqionsible editor, and a copy of every number must 
be deposited with the police authorities of the district In which it 
is published, ^reign periodicals may be excluded by proclamation 
of the Imperial chancellor for two years, if twice within the year 
they have been guilty of certain ofienccs against the penal code. 
Criminal proceeduigs are not to be reported while still subjudict. 
Tbe order of responsibility for ofleiices is the same n.s in France, 
proceedirtgs must be taken within six months. In certain cases 
printed matter may be seiaed without the order of a court. This 
may take piaco where (il the publication does not bear the name of 
printer or editor, (2) iniUtary secrets arc revealed in time of war, 
(3) justice would be defeated by the publication not being immedi¬ 
ately seiied. A judicial tribunal Is to decide at once upon the legality 
of the seizure. The press law is not to aiiect regulations made in 
tune of war or internal disturbance. A temporary law passed in 
1878 gave the police large powers in the case,of socialistic publica¬ 
tions. Only ounces involving heavy penalties are tried by jury'. 
The proposal of the Reichstag that all press offences should be so 
tried was rojected by the governments, except as regards those states 
(Bavaria, Wtettemberg, Baden, Oldenburg) where this principle 
was already in force. 

Greece .—-Under King Otto censorship was exercised up to 1844. 
By the constitution oi the i8th of March 1844 every one may 
publish his thoughts by means of the press, observing the laws of 
the state. The press is free, and cenorship (xcyospiefa) is not 
permitted. Responsible editors, publishers and printers of news¬ 
papers are not required to depo.sit money on the ground of surety. 
KbUshCrs Oi newspapers must be Greek citizens (art. 10). The 
legislature may exclude reporters from its sittings in certain cases 
(.art. 48). Press oiiences are to bo tried by jury, except when they 
deal only with private life (art. 93). 

Holland. —The press has been free since the existence of the 
present kingdom oi the Netherlands, which dates from 1815. 
Liberty of the press is expressly socuretl by art. 8 of the constitu¬ 
tion oi 1848. By art. 2B6„oi the penal code seditious books and 
newspapers may be seized.' By art. 283 of the same code and by a 
royal decree of the 2jth of Januaty 1814 the name of the printer 
must appear upon newopapers. Press offences are not tned by 


juty. 

ifai 


Italy.—By art. 27 of the political code of Sardinia, granted by 
Charles Albert on the 4th of March 1848, and still in force, the 
press is tree, but abuses of the liberty are restrained by law. The 
present press law of Italv is contained in the law of the 26th of 
March 1848, as altered by later enactments. Everything printed 
in typographical characters, or by lithography or any similic means, 
must indicate tbe place and the date of printing and the name of 
the printer. A copy of cveiything printed must be deposited with 
certain officials and at certain libraries. Before the publication of 
any newspaper or periodical, notice of the intends publication 
must be gtvon at the office of the secretary of state for internal 
affairs. Thn notice must contain (i) a declaration oi the legal 
quaUffcation 0/ the person intending to publish, whether as pro¬ 
prietor or editor, (2) the nature of the puWicatlon, and (3) the name 
and residence of the responsibie editor. Every newspaper is bound 
to insert grataftonsly a cantra(lictf.an or explanation of any charge 
made against a person in its columns. For contravention of these 
and other regulations there is a statutory penalty not exceeding 
1000 lire (;{40). The publication oi a newspaper may be suspended 
until the payment of a fine. The publication of parliamentary 
deltas is permitted. Bress offences ore tried by a jury of twelve. 
By a law of the tith of May 1877 it is forbidden to publish any 
indication of the way in whicli individual judges or jurors voted in 
their deliberations. 

Norway .—^The liberty of the press is secured by art. too of the 
constitutlma of 1814. No one can be punished for any writiag 
unless be, or some one by his instigation, offend against tbe state, 
law, teligion or decency, or make infamous accusations against 
any one. Criticism of the government is expressly permitted. 


_^ .ar*. M of-thn consiltntipB. of thn «gtd of 
Bneeznber 1876 tin press wss zeoogniaed. as free, subject te the 
Kante impaBcd by law. The conatifatiaa was, bowsvoe, -" sae- 
pended," and a rigaratu-oensorship was enforced, asdo: thCidinKiian 
of Sutism Abd-ul-Haaikl 11., nntal the levelatbm of isrS, 

Portugal.—It is stated by Braga and others'that <a'free,'pcera 
eadsM no te tbe eetaMiafament of the Inquisition, and-that G^ 
Viei^e ^ 1536) was the last writer who dared to express his 
thoaghts ffiealy. At a later pertod Botage was uaprlsMiBd for 
virrtings displeasing to the authorities. Boards of- consership 
onto tbe names of the " Real mesa ceasoria," or the “ Mtta, do 
desembazgo do pafo," assnmed to license pubbcatioiis. Liberty 
of the press was, however, ffnrdiy aeciizod, and censorship Umited, 
by art, 7 of the coBStitution granted by John- VI. in 18m. By 
art. 8 a special triboBal wss constituted in both Fortugal and 
Brazil to pJ^t the liberty of printing. The oensoraWp was con¬ 
fined to that exercised by thebsshops over theological or dogmatic 
works. The detwtes in the legidatuce and proceeduigs in the courts 
of justice are not generally reported. 

Rumama. —By tfao constitutioB of the 30th ef }«ie 1866, oat. 3, 
Rutnaniaiis enjoy liberty oi tbe press. By art. 24 the eonstitatkm 
guarantees to all the liberty oi cammunicaiing and pahlishing ideas 
thxuogh tbe press, every one being liable for abuse in cates- doter- 
mined by the penal code. Press offences are to bo tried by juty. 
Censoisbip is abolished, and is never to be re-established. No 
previous autfaoTiaation is necessary for the puUicatioa of newspnieis. 
No sureties are to be demaniied from joninaUMs. writers, editors 
or printers. The press it not to be sobjwted to regulation of ad- 
vertisemeats. No newspaper or publication is to be snspendad or 
suppressed. Every author is responsible for his writings; in-default 
of the author, the manager or editor is rreponsible. Every news¬ 
paper must have a responsible manager in tlic possession of civil 
and political rights. 

Rvetia. —Tbeposition of tbsRuesian press gcnciBiiy was, previouriy 
to the revolution of 1903, regulated by a law of the 6th of April 1865. 

effect of that law was to exempt from preventive censorship (if 
published in St Peter.sb>*g or Moscow) all newspapers, periodicals 
and original works and translations not exceeding a certain number 
of pages, and (wherever published) all government pit b iinn timis , 
matter printed by academies, universities and scieutifio bodies, 
and maps, plans, and charts. Everything printed and published 
tliat dicl not fall within any of these categories had, before issue 
to the public, to be submitted for the approval of government 
censors stationed in different parts of the empire. The minister 
of the interior had power to dispense with the preventive censorship 
in the case oi provmcial rfewspapers and periodicals, in St Peters¬ 
burg and Moscow the periodical press was subject to corrective 
censorship for infringement of the numerous restrictive regulatjons 
contained in the oodc, and supplemented at times by secret instruc¬ 
tions from the minister of tnc interior to editors and publtshers. 
Apart from the code, the sustained display of a spirit hostile to the 
government rendered the publisher of a periodical liable to punish¬ 
ment. The penalties established by the law of 1863 foi ofienccs 
against the press regulations consisted in the mffiction of a series 
of warnings published in the O^ial GaetUt. A first -warning 
merely enjoined more care for the fu-ture; a second was followed by 
suspension for a certain period, sometimes by a prohibition to insert 
advertisements; a third by suppression, and pethaps prosecution of 
the offending conductor. By Imptyial ukaz of the znd of June 1872 
the jurisdiction oi the judicial tribunals over press offices was 
practicMly transferred to the minister oi the interior, except in the 
caae of violation of private rights, as by libel. The law of 1863 was 
modified in 1874 by a regulation to the effect that all publications 
appearing at longer intervals than one week should be submitted 
to the central board oi censors. This applied to all periodicals that 
had been iormcriy published without preventive censorship. By a 
ukaz issued in 1881 a committee of four members was entrusted with 
the decision of all matters relating to the press submitted to it by 
the minister of the interior. The strictest supervision was exercised 
over the foreign press, periodical and othcrwie. None but a few 
privileged individuals, such as members of the royal faa^, foreign 
diplomatists, and editors of newspapers in the capital, n^ht receive 
foreign publications free of censorship. The censorship consisted 
In blackening out, and sometimes in the cxelalon, of whole colunrns 
and sheets of pnbt^tious that might be deemed peniicious. Only 
such periodicals as were placed on a list approved by the board of 
censors were allowed to be received through the post office by non- 
privileged persons. Tolograpliic messages to newspapers were 
subject to strict censorship. The Russian telegraphic pr^ agency 
is under official management. 

Foil liberty of the press was guaranteed by the Imperial ukaz oi 
the 17th of October 1903, and though no special Iwislation followed 
the censorship was for a time de faelo abolished. With the progress 
of the reaction, however, tlie old conditions were to a certain extent 
re-established. In St Petersburg, for instance, the newspapers were 
in 1909 again under the absolute jurisdiction of chief of police and 
were forbidden to publish any reference to members of the Imperial 
family or to the affairs of Poland (except official notices). In iac8 
as many as 73 newspapers and periodicals were suppressed, of which 
28 were in St Petersburg alone. 
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PRESTEIGN—PRESTER JOHN 


There wa* probably no country where restrictions on the 
liberty of the press wore at one time more stringent than in Spain. 
From the first use of printing up to 1521 censorship was exercised 
by the Crown; after that date the Inquisition began to assume the 
right, and continued to do so up to its suppression in 1808. In 
1558 Philip II. denounced the penalty of death against even the 
possessor of a book upon the Index expurgatorius of the Inquisition. 
Some of the greatest names in Spani.sh literature were sufferers; 
Castillejo, Mondoxa, Mariana and yuevodo incurred the displeasure 
of the Inquisition; Luis Ponce de Leon was imprisoned for his 
translation of the Song of Solomon. The last /wdex appeared in 
1790.' In 1812 the constitution promulgated by the regency in 
the name of Ferdinand VII. provided by art. 371 that all Spaniards 
should have liberty to write, print and publish their political ideas 
without any necessity for licence, exammation or approbation pre¬ 
vious to publication, subject to the restrictions imposed by law. 
Art. It of the constitution of the 30th of June 187O. promul¬ 
gated on the accession of Alphonso XII., practically re-enacts this 
provision. 

Sweden .—The press law of the l6th of July 1812 is one of the 
fundamental laws of Sweden. It is an expansion of art. 80 of the 
constitution of the 6th of June l8og. Liberty of the press is declared 
to be the privilege of every Swede, subject to prosecution for libellous 
writing. Privileges of individuals as to publication are abolished. 
The title and place of publication of every newspaper or periodical 
must be registered, and every publication must bear the name of 
the printer and the place of printing. Press offences are tried by 
a jury of nine, chosen respectively by the prosecutor, the prisoner, 
and the court. The verdict of two-thirds of the jury is final. 

Switeerland ,—Liberty of the press is securc-d by art. 45 of the 
constitution of 1848, re-enacted by art. 55 of the oonstitution of 
the 29th of May 1874. Each canton has it's own laws for the repres¬ 
sion of abuse of the liberty, subject to the approbation of the federal 
council. The confederation can impose penalties on libels directed 
against itself or its officers. 

PBESTEIGH, a market town, urban district, and assize and 
county town of Radnorshire, Woles, situated on the Lug amid.st 
beautiful scenery. Pop. (1901), 1245. Presteign is the terminus 
of a branch of the Great Western railway running north from 
Titley Junction in Herefordshire. The old-fashioned town 
contains the fine parish church of St Andrew, dating chiefly 
from the 15th century, and an interesting old inn, the “ Radnor¬ 
shire Arms,” once the residence of the Hrad.shaw family in the 
17th century. To the west rises the Warden, a wooded hill laid 
out as a public park. Presteign is the most easterly spot on 
the Welsh border, a circumstance that is noted in the Cymric 
expression to mark the extreme breadth of the Principality— 
0 Tyddewi i Uanandras (“ from St Davids to Presteign”). 

Although the Welsh name of Llanaiidras is' said to denote a 
foundation by St Andras ap Rhun ap Brychun in the 5th 
century, the place seems to have been an obscure hamlet in the 
lordship of Moelynaidd until the 14th century, when Bishop 
David Martyn of St Davids (1290-1328) conferred valuable 
market privileges upon this his native place, which on doubtful 
authority is said to derive its English name from this priest. 
In 1542 Presteign was named as tlie meeting-place of the 
county sessions for Radnorshire in conjunction with New 
Radnor, and it has ever since ranked as the county town. 
Although an ancient borough by prescription, Presteign was 
not included in the Radnor parliamentary district until tKc 
19th century, and of this privilege it was deprived by the 
Redistribution Act of 1885. 

PRESTER JOHN, a fabulous medieval Christian monarch of 
Asia. The history of Prester John no doubt originally gathered 
round some nucleus of fact, though what that was is extremely 
difficult to determine. But the name and the figure which it 
suggested occupied so prominent a place in the mind of Europe 
for two or three centuries that a real history could hardly have a 
stronger claim to exposition. Before Prester John appears upon 
the scene we find the way prepared for his appearance by a 
kindred fable, which entwined itself with the legends about him. 
This is the story of the appearance at Rome (1.122), in the 
pontificate of Calixtus II., of a certain Oriental ecdesiastic, 
whom one account styles “ John, the patriarch of the Indians,” 
and another “ an archbishop of India.” This ecclesiastic related 
wonderful stories of the shrine of St Thomas in' India, and of 
the miracles wrought there by the body of the apostle, including 

> See Ticknor, Hist. 0) Span. Lif. i. 422 seq., iii. 366. 


the distribution of the sacramental wafer by his hand. We 
caimot regard the appearance at Rome of the personage who 
related these marvels in presence of the pope as a mere popular 
fiction; it rests on two authorities apparently independent (one 
of them a letter from Odo of Reims, abbot of St Remy from 
tii8 to 1151), for their discrepancies show that one was not 
copied from the other, though in the principal facts they agree. 

Nearly a quarter of a century later Prester John appears 
upon the scene, in the character of a Christian conqueror and 
potentate who combined the characters of priest and king, and 
ruled over vast dominions in the Far East. This idea was uni¬ 
versal in Europe from about the middle of the lath century 
to the end of the 13th or beginning of the 14th. The Asiatic 
story then died away, but the name remained, and the royal 
presbyter was now assigned a locus in Ethiopia. Indeed, it 
is not improbable that from a very early date the title was 
assigned to the Abyssinian king, though for a time this identifi¬ 
cation was overshadowed by the prevalence of the Asiatic 
legend. At the bottom of the double allocation there was, no 
doubt, that confusion of Ethiopia with India which is as old as 
Viigil and perhaps older. 

The first mention of Prester John occurs in the chronicle of 
Otto, bishop of Freisingen. This writer states that when at 
the papal court in 1145 he met with the bishop of Gabala (Jibal 
in Syria), who related how “ not many years before one John, 
king and priest {rex el sacerdos), who dwelt in the extreme 
Orient beyond Persia and Armenia, and was, with his people, 
a Christian but a Nestorian, had made war against the brother 
kings of the Persians and Medes, who were called Sumiards 
(or Sanjards), and captured Ecbatana their capital. After 
this victory Presbyter John - for so he was wont to be styled— 
advanced to fight for the Church at Jerusalem; but when he 
arrived at the Tigris and found no means of transport for his 
army, he turned northward, as he had heard that the river in 
that quarter was frozen over in winter-time. After halting on 
its bunks for some years in expectation of a frost he was obliged 
to return home. I'liis personage was said to be of the ancient 
race of the Magi mentioned in the Gospel, to rule the same 
nations that they nilcd, and to have such wealth that he used 
a sceptre of solid emerald. Whatever impression was made by 
this report, or by other rumours of the event on which it was 
founded, was far exceeded, about 1165, by the circulation of a 
letter purporting to be addressed by IVester John to the 
emperor Manuel. This letter, professing to come from 
“ Presbyter Joannes, by the power and virtue of God and of the 
Lord Jesus Christ, 1 -ord of Lords,” claimed that he was the 
greatest monarch under heaven, as well as a devout Christian. 
The letter dealt at length with the wonders of his empire. It 
was his desire to visit the Holy Sepulchre with a great host, 
and to subdue the enemies of the Cross. Seventy-two kings, 
reigning ot'cr as many kingdoms, were his tributaries. His em¬ 
pire extended over the three Indies, including that Farther India, 
where lay the body of St Thomas, to the sun-rising, and back 
again down the slope to the ruins of Babylon and the tower of 
Babel. All the wild beasts and monstrous creatures commemo¬ 
rated in current legend were to be found in his dominions, as 
well as all the wild and eccentric races of men of whom strange 
stories were told, including those unclean nations whom Alex¬ 
ander Magnus walled up among the mountains of the north, 
and who were to come forth at the latter day—and so were the 
Amazons and the Bragmans. His dominions contained the 
monstrous ants that dug gold and the fish that gave the purple; 
they produced all manner of precious stones and all the famous 
aromatics. Within them was found the Fountain of Youth; the 
pebbles which give light, restore sight, and render the possessor 
invisible; the Sea Of Sand was there, stored with fish of wondrous 
savour; and the River of Stones was there also; besides a 
subterranean stream whose sands were of gems. His territory 
produced tlie worm called “ salamander,” which lived in fire, 
and which wrought itself an incombustible envelope from which 
weri manufactured robes for the presbyter, which were w'ashecl 
in Anting fire. When the king went forth to war thirteen 
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gttAt crosses made of gold and jewels were carried in wagons 
before him as his standards, and each was followed by 10,000 
knights and 100,000 footmen. There were no poor in his 
dominions, no thief or robber, iio flatterer or raiser, no dissen¬ 
sions, no lies, and no vices. His palace was built after the plan 
of that which St Thomas erected for the Indian king Gondo- 
pharus. Of the splendour of this details are given. Before 
it was a marvellous mirror erected on a many-storeyed pedestal 
(described in detail); in this speculum he could discern every¬ 
thing that went on throughout his dominions, and detect 

conspiracies. He was waited on by 7 kings at a time, by 

60 dukes and 365 counts; la archbishops sat on his right 
hand, and so bishops on his left, besides the patriarch of 
St Thomas’s, the protopope of the Saimagantians (Samarkand ?), 
and the archprotopope of Susa, where Ae royal residence was. 
There was another palace of still more wonderful character, 
built by the presbyter’s father in obedience to a heavenly 

command, in the city of Bribric. Should it be asked why, 

with all this power and splendour, he calls himself merely 
“ presbyter,” this is because of his humility, and because it 
was not fitting for one whose sewer was a primate and king, 
whose butler an archbishop and king, whose chamberlain a 
bi.shop and king, whose master of the horse an archimandrite 
and king, whose chief cook an abbot and king, to be called by 
such titles as these. 

How great was the popularity and diffusion of this letter 
may be judged in some de^ee from the fact that Zamcke in his 
treatise on Prester John gives a list of dose on 100 MS.S. 
of it. Of these there are 8 in the British Museum, 10 at 
Vienna, 13 in the great Paris library, 15 at Munich. There 
are also several renderings in old German verse. Many 
circumstances of the time tended to render such a letter accept¬ 
able. Christendom would welcome gladly the intelligence 
of a counterpoise arising so unexpectedly to the Mahommedan 
power; while the statements of the letter itself combined a 
reference to and corroboration of all the romantic figments con¬ 
cerning Asia which already fed the curiosity of Europe, which 
figured in the world-maps, and filled that fabulous history of 
Alexander which for nearly a thousand years supplanted the real 
history of the Macedonian throughout Europe and western Asia. 

The only other surviving document ot the 12th century bearing 
on this subject is a letter of which MS. copies are preserved in the 
Cambridge and Paris libraries, and which i.s also embedded in the 
chronicles of several English annalists, including Benedict of Peter¬ 
borough, Roger Hovedon and Matthew Paris. It purports to have 
been indited from the Rialto at Venice by Pope Alexander III. on 
the 5th day before the calends of October (Sept. 27), data which 
fix the year as 1177. The pope addresses it, captssimo in Christo 
)tlto Johanni, illustro et magmfico indorum regi [Hovedon’s copy here 
inserts sacerdoti sanctissimo]. He recitas how he had heard of the 
nonarch’s Christian profession, diligence in good work.s and piety, 
by manifold narrators and common report, but also more particularly 
from his (the pope’s) physician and confidant {medicus et familians 
nosier), Master Philip, who had received information from honourable 
persons of the monarch's kingdom, with whom he had intercourse in 
those (Ea.stem) parts. Philip had also reported the king's anxiety for 
instruction in Catholic discipline and tor reconciliation with the 
apostolic see in regard to all discrepancies, and his desire to have a 
church in Rome and an altar at Jerusalem. The pope goes on to say 
that he found it too difficult, on account of the length and obstructions 
of the way, to send any one (of ecclesiastical position ?) a latere, 
but he would despatch Philip to communicate instruction to him. 
And on accepting Philip's communications the king should send back 
honourable persons bearing letters sealed with his seal, in which 
his wishes should be fully sot forth. " The more nobly and 
magnanimously thou conductest thyself, and the less thou vauntest 
of thy wealth and power, the mure readily sIiuU we regard thy wishes 
both as to the concession of a church iu the city and of altars in the 
churoh of SS, Peter and Paul, and in the church of the Lord's 
Sepulchre at Jerusalem, and os to other reasonable requests.” 

There is no express mentioti of tho title “ Prester John " in whot 
seem the more genuine copies of this letter. But the address and 
the expression in the italicized passage just quoted (which evidently 
alludes to the vaunting epistle of nbj) hardly leave room for doubt 
that the pope supposed himself to bo addressing the author of that 
letter. We do not know how far the imaginations about Prester 
John retained their vitality in 1221, forty-four years after the letter 
of Pope Alexander, for we know of no mention'of Prester John in 
the intervi. But in that year again a rumour came out of tho East 
that a great Christian conqueror was taking the hated Moslems in 


reverse and sweeping away their power. Prophecies current among 
the Christians in of the destruction of Mahomet's sect after 
six centuries of duration added to the excitement attending these 
rumours. The name ascribed to tho conqueror was David, and 
some called him the son or the grandson of Prester John of India. 
He whose conquests and slaughters now revived the legend was in 
fact no Christian or King David but the famous Tenghiz Khan. 
The delusion was dissipated slowly, and even after the great Tatar 
invasion and devastation of eastern Europe its effects stiU influenced 
the mind of Christendom and caused popes and kings to send 
missions to the Tatar hordes with a lingering feeling that their 
khans, if not already Christians, were at least always on the verge 
of conversion. 

Before proceeding further we must go back to the bishop of 
Gabala's story. M. d'Avezac first showed to whom the srary 
must apply. The only conqueror whose career suits in time and 
approximates in circumstances is tho founder of Kaia-Khitai, 
which existed as a great empire in Central Asia during the latter 
two-thirds of the l.tth centuiy. This personage was a prince of the 
Khitai or Khitaian dynasty of Liao, which had reigned over northern 
China and the regions beyond the Wall during a great part of the 
loth and nth centuries, and from wliich came tho name Khitu 
(Cathay), by which China was once known in Europe and still b 
known iu Russia. On the overthrow of the dynasty about H25 
this prince, who is called by the Chinese Yeliu Tashi, and had gone 
through a complete Chinese education, escaped westward wi& a 
body of followers. Being well roceived by the Uighurs and other 
tribes west of the desert, subjects of his family, he gathered an 
army and commenced a course of conquest which eventually 
extended over eastern and western Turkestan. He took the title 
of Cur Khan or Kor Khan, said to mean " universal ” or'' supreme " 
khan, and fixed at Balasaghun, north of the T'ian Shan range, the 
capital of his empire, which became known as that of Kara-Khitai 
(Block Cathay). In 1141 the assistance of this Khitaian prince 
was invoked by the shah of Kharezm against Sanjar, the Seljuk 
sovor^n of Persia, who had expelled the shah from his kingdom 
and killed his son. The Gur Khan came with a vast army of Turks, 
Khitaians, and others, and defeated Sanjar near Samarkand (Sept. 
1141) iu a battle which the historian Ibn al-Athir calls the neatest 
defeat that Islam had ever undergone in those regions. Though 
the Gur Khan himself is not describe as having extended his con¬ 
quests into Persia, the shah of Kharezm followed up tho victory by 
invading Khorasan and plundering the cities and treasuries of 
Sanjar. In this event—tho defeat of Sanjar, whose brother's son, 
Mas'ud, reigned over western Persia—occurring four years before 
the story of the Eastern conqueror was told at Rome to Bishop Otto, 
we seem to have tho destruction of the Samiardi fratres or Sanjar 
brothers, which was the germ of the story of Prester John. 

There is no evidence of any profession of Christianity on the part 
of the Gur Khan, though the daughter of the last of his race is 
recorded to have been a Christian. The hosts of the Gur Khan ore 
called by Moslem historians Al-Turk-al-Kwffar, the kafir or infidel 
Turks; and in later days the use of this term " kafir ” led to mis¬ 
apprehensions, as when Vasco da Gama's people were led to take 
for Christians the Banyan traders on tho African coast, and to 
describe as Christian sovereigns so many princes of the Farther East 
of whom they heard at Calicut. How the name John arose is one 
of the obscure points. Oppert supposes the title " Gur Khan " 
to have been confounded with Yukluman or Johannes; and it is 
probable that oven in the Levant the stories of ‘‘ John the patriarch 
of the Indies,” repeated iu the early part of tliis article, may have 
already mingled with the rumours from the East, 

'The failure in the history of the Gur Khan to meet all points in 
the story of the bishop of Gabala led Professor Bruun of Odessa 
to bring forward another candidate for identity with the original 
Prester John, in the person of the Georgian prince John Orbelian, 
the “ sbas^ar,” or generalissimo under several kings of Georgia in 
that age. He shows instances, in documents of the 15th century, 
of the association of Prester John with the Caucasus. In one at 
least of these the title is applied to the king of Abassia, i.e. of the 
Abhasians of Caucasus. Some confusion between Abash (Abyssinia) 
and Abhas seems to be possibly at the bottom of the imbroglio. 
An abstract of Professor Bruun’s argument will be found in the 
2nd edition of Sir H. Yule's Marco Polo, ii. 339-54*• As regards any 
real foundation for the title of '' Presbyter ” we may observe 
that nothing worth mentioning has been alleged on behalf of any 
candidate. 

When the Mongol conquests threw Asia open to Frank travellers 
in the middle of the 13th century their minds were full of Prester 
John; they sought in vain for an adequate representative, nor was 
Jt in the nature of tilings that they should not find some repre¬ 
sentative. In fact they found several. Apparently no real tradition 
existed among the Eastern Christians of such a personage; the 
myth had taken shape from the clouds of rumour as they rolled 
westward from Asia. But the persistent demand produced a supjfiy; 
and the honour of identification with Prester John, after hovering 
over one bead and another, settled for a long time upon that of 
the king of tho Nestorian tribe of Keiait, famous in the histories 
of Jenghiz under the name of Ung or Awang Khan. 

In Caiqiini's (1248) single mention of Prester John as the king 
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of t 3 »e Ciittetfeiu of India the Gretiter, Tiiio defeats the Tatars by' 
an elaborate stratagem, Oppert veeagnizes Jalahiddin of Khaream 
and his brief snccen over the Mon^s in A^hanistan. In tiw 
Aimsnian prince Semped'e account on t&e other hand, this 

Qu^tlan of India is aidnd by the Tatars to defeat and harass 
the Saracens, smd becomes the vassal of the Mongols. In the na^ 
rativc of William Biriiniquis (1253), though distinct reference is 
made to the conquering Gur Khan nnder the name of Coir Cham of 
Caracatay, the title of " King John " is assigned to Knshlnk, king 
of the Naimant, who had married the daughter of the last lin^ 
representative of the gur khans.^ And from the remarks which 
Rubrudnia makes in connexion with this King John, on the habit 
of the Nestorians to spin wonderful stories out of nothi^, and of 
the great tales that went forth about King John, it is evident that 
the uitelligont traveller supposed this king of the Nalmans to be 
the original of the widely spread legend. He mentions, however, 
a brotlior of this John called Unc who ruled over the Crit and 
Merkit (or Kerait and Mekrit, two of the great tribes of Mongolia), 
whoso history he associates with that of Jenghis Khan. Unc Khan 
reappears in Marco Polo, who tells much about him as " a great 
prince, the same that we call Prestor John, him in fact about whose 
groat dominion aU the world talks.' This Unc was in fact the 
prince of the Kerait, called by the Chinese Tuli, and by the Persian 
historians of the Mongols Toghral, on whom the Kin emperor of 
north China had conferred the tide of " wang " or king, whence 
his coming to be known as Awang or Ung Khan. He was long 
the ally of Jenghiz, but a breach occurred between them, and they 
were mortal enemies till the death of Ung Khan in 1203. In the 
narrative of Marco Polo " Unc Can," alias Prestor John, is the liege 
lord of the Tatars, to whom they paid tribute until Jenghiz arose. 
And this is substantially the story repeated by other European 
writers of the end of the 13th century, such as Rioold of Monte- 
croce and the sieur de JohrvUlc, as well a.s by one Asiaiic, the 
famous Christian writer, Gregory Abuliaraj. We can find no 
Oriental corroboration of the olaims of Ung Khan to supromacy 
over the Mongols. But that his power and dignity were consider¬ 
able appeora trom the term “ I'adshah,” which is applied to him 
by the hlatorian Kasbiduddin. 

We find Prestcr John in one more pliase before he vanishes from 
Asiatic hietory, real or mythical. Marco Polo in the latter part 
of the 13th century, and Briar John of Montecorvino, afterwards 
archbish^ of Cambaluc, in the beginning of the 14th, speak of the 
descendants of Preater John as liolding territory under the great 
khan in a locality which can bo identified with the plain ol Kuku- 
Kliotan, north o£ the groat bend of the Yellow River and about 
ago m. north-west of Peking. The prince reigning in the time of 
these two writers was named King George, and was the " oth in 
descent from Prester John," i.e. no doubt from Awang Khan. 
Friar Oi^lc, about 1326, visited the country still ruled by the 
rince whom ho calls lYcster John; " but," hr says, " as regards 
ira, not one-hundradth part is true that is told of him." With 
this mention Prerter John ceases to have any pretension to liistori- 
cal existence in Asia (for we need not turn aside to Mandoville's 
fabulous revival of old stories or to the barefaced fictions of his 
contemporary, Jo^ of Heso, which bring in the old tales of the 
miraculous body of St Thomas), and his connexion with that quarter 
of the world gradually died out of the memory of Europe.® 

When next we begin to bear his name it is as an African, nnt 
as an Asiatic prince; and the personage so styled is in fact the 
Christian king of Abyssinia. Ludolf has asserted that this applica¬ 
tion was an invention of the Portuguese and arose only in tlie 13th 
century. But tliis is a mistake; tor in fact the application had 
begun mucli earlier, and probably long before the name had ceased 
tobeattached by wnteis on Asia to the descendants of,,the king 
ol the Kerait. It is true that the Florentine Simone Sigoli, who 
visited Cairo in 1384, in his Viaggio al MotUe Stne^i still sneaks df 
" Presto Giovanni " as a monarch dwelling in India; but it is the 
India which is conterminous with the dominioas of the soldan of 
Egypt, and whoso lord is master of the Nile, to close or open its 
du^orge upon Egypt. Thirty years earlier (c. 135a) the Franciscan 
Uiovanni <fo' Maiignolli, apostolic legate in Asia, speaks in bis 
Chronica of Ethiopia where the Negroes are, and which is called the 
land of Preater John.” Going back Still further. Friar jotdanus 


» It has been pointed out by Alexander Wylie that Kustiluk was 
son of a powerful king of the Nalmans, whose name Th-Yang-Khaii 
is precisely " Great King John " as nearly as that could be expressed 
In Chinese. 

• The stories of Khitai as a Christian empire, which led the Jesuits 
at the court of Akbar to despatch Benedict Goes in search of it 
(ifior), did, however, suggest to Jcrome Xavier, their chief, that the 
country in question " was the Cathay of Marco Polo, and its Christian 
king tte representative of the famous Prester John "—a jumble of 
inaccuracy. 

• In a Spanish work of about the same date, by an anonymous 
Franciscan, we ore told that the emperor called " Abdeselib, whicli 
means ' servant of the Cross,’ is a protector of Preslt Juan, who is 
the patriarch of Nubia and Ethiopia, amd is lord of many great 
lands, and many cities of Christians, though they be black ae 


“Catalaqi," who rotur^ from the But before t3aS> seeaka of 
the emposoi of the Ethiopians " quom voi vocatis Prtstre Johan." 

But, indeed, we shall nave strong probability on our side if wo 
go back moth further stfll, and say that, however vagoe may have 
been the ld«« of Pope Alexander Ill. mspecting the ^ognphlcal 
position: of potentate whom he addresM fem Vemce in iiyy, 
the only real person to whom the letter can have been sent was the 
king of Abyssinia. Let it be observed that the " honourable per¬ 
sons of the monarch’s kingdom ’’ whom the leech PhilTO had met 
with in the Eut most have been the represeiitativss ox some real 
power, and not of a phantom. It must have been a real king who 
professed to desire reconciliation with the Catholic Church and the 
assignation of a church at Rome and of an altar at Jerusalem. 
Moreover, we know that the Ethlopic Church did long possess a 
chapel and altar in tim Church of the Holy Sepulchre, uia, though 
we Stave been unable to find travellers’ testimony to this older tb^ 
about 1497, it b quite possible that the appropriation may have 
originate much earlier.* Wo know from Marco Polo that about a 
century after the date of Pope Alexander’s cpbtle a mission was 
sent by the king of Abyssinia to Jerusalem to make ofierings on 
his part at the Church of the Sepulchre. It must bo remembered 
that at the time of the pope's letter Jerusalem, which had been taken 
from the Moslem in 1099, was still in Christian possession. Abys¬ 
sinia had been going through a long period of vicissitude and dis¬ 
traction. In the loth century the royal line had been superseded 
by a dynasty of Falasha Jews, followed by other Cbiistisn families; 
but weakness and disorder continued till the restoration of the 
'■ House of Solomon ” (c. izfiS). Notliing is more likely than that 
the princes of the " Christian families " who had got possession oi 
the tluone of norllicm Abyssinia should have wished to strengthen 
thomselvcs by a connexion with European Christendom, and to 
establish relations with Jerusalem^ then in Christian hands. Wc 
do not know wlicthcr the leech Philip ever reached hb destination, 
or whether a reply ever came back to the Lateron.” 

Baronins, who takc.s the view for which we have been arguing, sup- 
po.W8 it possible that the church in Home possesaed in his own 
time by the Abyssinians (St Stephen's in the Vatican) might have 
been granted on this occasion. But we may be sure that this was 
a modem conce.ssion during the attempts to master the Ethiopian 
Church early in the i6th century. Ludolf intimates that its oocu- 

ancy had been taken from them in his own time after it had been 

eld " for more tluiu a century." 

In the legendary history of the Translation of the three Blessed 
Kings by John of Hildesheim (c. 1370), of which an account and 
oxtracts ore given by Zarncko {Abhiendl. ii. 134 sen.), wc have an 
evident jumble in the writer's mind between the Asiatic and the 
African location of Prester John; among other matters it is stated 
that I^ter John and the Nubians dug a chapel out of the rock 
under Calvary in honour of the three kings: “ et vocatur ilia 
capella in portibus llUs capella Nubiyanorum ad reges in praesentom 
diem, sed Sarracini . . . ob invidiam obstruxerunt" (p. 158). 

From tlie J4th century onwards Prestor Jolin had found hi.s 
seat in Abyssinia. It is there that Fra Mauro’s great map (1459) 
presents a fine city with the rubric, " Qui il Presto Janui fa residentia 
principal.’’ When, nearer the end ol the century (1481-1495), King 


pitch, and brand themselves with the sign ol the cross in token of 
their baptism " (Libro dtl oenoeimimh at todos reynos, 6ft., printed 
At Madrid, 3 & 77 )* 

* Indeed, we can carry the date bock half a century further by the 
evidence of a letter translated in Ludolf {Comment, p. 303). Thb 
is addressed trom Shoa by the king Zara Jacob in the eighth year of 
his reign (144a) to tha Abyssinian monks, dwellers at Jerusalem. 
The king deinres thorn to light certain lamps in the Church of the 
Smulchre, iaclnding " three in our chapel.' In the Pilgerfahrt des 
SMers Arnold von Harff (I49C>-1«99; Cologne, i860, p. 175), we 
find it stated that the Abyssinians had their chaptd, &c., to the 
left ol the Holy Sepulchre, between two pillars of the Temple, whilst 
the Armenian chapel was o'’er theirs, reached by a stone staircase 
alongside of the Indians (or Abyssinians). This exactly corresponds 
with the plan uid references given in Sandys's Travels (1615), 1&2. 

which show the diSereot chapels. The first on the south, tj. the 
left looking from the body ol the church, is " No. 35-—The chappoll 
of the Abisinca, over which the Chappell of the Armemans. A 
reference to Jenisaiem, which we procured through the kmdnesK 
of Mr Walter Besant, shows that the Abyssinisais no longer have 
A cJsApel or privileges in the Church of the Seculchro. Between tlu; 
Armenians and the Copts they have beeeo deprived of tb^, and 
oven of the keys of their convent. The resentment ol King Theodore 
at the lose of thoae privileges wis one of the taUireot causes which 

led to the war between him and England in 1867-68. 

» Matthew Paris gives a letter from Philip, prior of the Domuncons 
in Palestine, which reiched the pope in 1237, and v/hitdi speaks of 
a prelate from whom he had received several letters, ' qiu praeest 
oi^bUB quos Nostoriana haerelis ab ccclesia sepwavit (ou]us 
praelatio per Indiam Majorem, et per regnura saoerdotis Johannu, 
et per regna magis proxima Orienti dilatatur). We have Uttie 
douCt that Abysroiia was the " regnum " hero indicated, though it 
was a mist^e to identify the Abysemisn Church with the Nesteriaas. 



PRE^TIilWGITOTIO^^^--PREST(»^ )3®7 


Iota U> of JHirtn^ «m pnM(»tiac 'iw)tata'«(tadfci|t aoeM tb 
itaui Ills first ob)«ct was to open eomutuacUioa wMb “ Mtaar 
Jeta of tlM ludits," vrho was uiiaaNtood to ta • Cbristita .potcnWie 
!• Africa, Aed wlwn Vosoo da Ooma went on hii vojdiga fnos 
Hosombl^ae northwards he began to’ hear of "'Presto loham " os 
reigaieg in the tatorior—or rathert pmbably, by the fight of- his 
pceoon«eptioft8 of the exietance ^ that personon in East A&ioa he 
thils interpreted what woa toM hisn. More then twenty yeott 
kter, when the first book on Abyssinia was composed-^that of 
Alvares—the titte dositaating the king of Abysshala is " Prester 
John," or aim^y " tilt Preetc." 

On the whole M^eet in its older aspeots^ see Xstdolf's Hitkiria 
AfAiopiea and iti CdmmtHtary, passim. The excellent nmorks of' 

M. d'Avezac, comprising a conspectus of almost the whole essenoe 

of the subject, are in the Rec.ueit de vovages ei de mfmoirts, pub- 
hahed by the Socittt da GAographie, Iv. 54^*564 (Ibdu, 18)9). 
Two Cemaa works of importance which nave been used in tiii« 
article are the interesting and suggestive Der Prtibyttr Johtnnts in 
Sage und Gesehielite, by Dt Gustav Opbert (2nd cd., Berlin, 1870), 
and, most important of all in its leamea, careful and critical eolW 
tion and discussion of all the paasoges bearing on the subject, Dtr 
Priesier Johannes, by Friedrich Zamcke of Leipzig (1876-1879). 
Sec also Sir H. Yule’s Cathay and the Way Thither, p. 173 scq., and 
In Marco Polo (2nd ed.), 1 . 229-233, li. 539-543. (H. Y.) 

prestidigitation (from Lat. praesto, ready, and digitus, 
finger), the art of conjuring by nimble-fin^er^ dexterity, 
particularly as opposed to the use of mechanical devices (see 
CoNjURiNo). The Latin praesligium, illusion, praesiigiae, 
triclu, and pratstigialor, juggler (from prae, before, and sUngere, 
to prick), cover the same meaning though differently derivrf. 

PEESTIGE, influence and authority exercised by reason of 
high reputation. It is one of the few words which have gained 
a meaning superior to that of original usage. The word in 
French, from which it has been borrowed by English, as in 
Latin praestigium or praesiigiae, meant jugglers’ tricks, deceit, 
imposture, and so is found in the 16th century. The Latin 
stands for praeslrigium, from praeslringere, to bind or fasten 
tight, hence to blindfold; others derive from praestinguere, to 
darken, obscure, deceive. The word was at first gener^y used 
as foreign and italicized; thus the New English LHctiunary 
quotes Sir Walter Scott {Paul’s Letters to his Kinsfolk, 1815) 
for the earliest example in English of the modern usage, 
‘‘ Napoleon needed the dazzling blaze of derisive victory to 
renew the charm or prestige . . . once attached to his name 
and fortunes.” Other words derived from praestigium through 
the French retain the original meaning of juggling or conjuring 
(see Prestidigitation). 

PRESTON, JOHN (1587-1628), English Puritan divine, was 
bom at Heyford in Northamptonshire and was educated at 
Queens’ College, Cambridge (fellow 1609). He took orders, 
and on becoming dean of liis college drew large crowds to hear 
his preaching. On the duke of Buckingham’s advice be was 
appointed rhaplain to Prince Charles in 1620; in 1622 he became 
preacher at Lincoln’s Inn and master of Emmanuel College, 
Cambridge. After the accession of Charles I. he worked hid 
OP behalf of the Puritan cause, but could accomplish little or 
nothing against Archbishop Laud. In thcologj’ he was a stanch 
Calvinist and his writings had considerable popularity. 

PRESTON, a municipal, county, and parliamentary borough 
and port, of Lancashire, England, on the river Ribble, 209 m. 

N. W. by N. from London by the London & North-Western 
railway, served also by the Lanca.shirc & Yorkshire railway. 
Pop. (1891), 107,573; (1901), 112,989; at the beginning of the 
t9th centu^ it was about 17,000. 'The nucleus of its site consists 
of a ridge rising sharply from the north bank of the river, while 
the surrounding country, especiollyto the west about the estuary, 
is flat. Among the numerous parish churches that of St John, 
built in Decorated style in 18^5, occupies a site which has 
carried a church from early times. Among several Roman 
Catholic churches, that of St Walpurgis (1854) is a handsome 
building of Early Decorated character. Of public buildings 
the most noteworthy is the large town hall, with lofty tower 
and spire, in Early English style, built in 1867 from designs by 
Sir Gilbert Scott. 

The iiOB public library and museum were e-stablished in 1879 
by the trustees of £. R, Hairis, a prominent citioen. A new 


buUdtet wM (N>«iiad la 1893, Here to plMod De ^epher^’eiWmrtr. 
toundeo in 17M, of neaily 9000 volumes^ as wel) as a OoUeetton ol 
^etures, &c., valued at /40,ooo, bequeatiiMby’tiielathR.^eWali^. 
The Harris i M t i tuto, mewed by the abeveintaiOd' t rtW fiee s totth 
isestabltohed In a biJtldtof of otoMlsid irtyle«NeMtl fk 1849, 
wherein ore held sefenoe and art (doswa, and a ehelnio^ laboratory 
is maintained.. For the grammar school, founded in 1530, a bhUding 
In the Tudor style was erected in 1841 by private stallholders, 
but to 1880 they sold it to the corpemtion, who now tave 'the 
manageauinttif the school. The bfate-coat school, toandeddn i;oi, 
was to iSar amai|8oaated with the hatioBid schools, A Viototia 
Jubilee tecnnical school was established under a grant ftom the 
Harris trustees in 1B97. ’There is also a deaf and dumb school. 
Preston is weB supplied with public recreation grounds, inclodtos 
Avenham Park, tta Miller Park, with a statue of the 14th earl 
of Derby (d. 1869), the Moor Park, the Marsh, and the Deflpdide 
grounds, with an observatory, Preston is one of the principal scats 
of the cotton manufacture in Lancashire. There are also iron and 
bra» foundries, engineering works, cotton taachtoery Worits, and 
boiler works, and some shjphuilding to oatried on. In f 8a6 Preston 
became a creek of Lancaster, in 1839 it was included in the new 
p^ of Fleetwood, and in 1B43 it was created an independent port. 
The trade of the port was insignificant until the construction of 
spacfcms docks, to conjunction with the deepening of tile river 
from the quays of Preston to its outfall ih the Irish Sea, a dlstono* 
of 16 m., wan begun in 1884, and was carried out at a cost of ever 
onemillion sterling. The main wot dock, opened in iSqt, is 3240 ft. 
long and 600 ft. wide. The total quayage la over 8500 lin^ feet 
The channel of the river has been made straighter, and froln docks 
to sea deepened, so that the dock is accessible tor venels «f ly ft 
draught on ordinary spring tides. A canal connects Pteston with 
Lancaster. 

The parliamentary borough, which returns two members, falls 
between the Blackpool and Darwen divisions of the county. The 
corporation consists of a nuyor, 12 aldermen and 3O oouneillora 
Area of munioipil borough, 3971 acres. 


Preston, otherwise Prestuire, was near the minor Roman 
station at Wahon-le-Dale and the great Roman road running 
from Warrington pa.«ed throu^ it. It is mentioned in Domes¬ 
day Book as one of Eari Tostig’s possessions which had faHen 
to Roger of Poictou, and on his defection it was forfeited to the 
Crown.’ Henry II. about the year 1179 granted the burgesses 
a charter by which he confirmed to them the privileges he had 
granted to Newcastle-under-Lyme, the chief of which were a 
free borough and a gild merchant. ’This is the first of fourteen 
royal charters which have been granted to Preston, the chief of 
which are as follows: John in T199 confirmed to PteStOn all 
the rights granted by Henry II.’s charter and also “ their fair 
of eight days ” from the Assumption (Aug, 15) and a three 
days’ fair from the eve of Saints Simon and Jude (Oct. 28). 
Henry III. in 1217 confirmed the summer fair, but for five days 
only, and granted a weekly market on Wednesday. Edward III. 
(1328), Richard 11. (1379), Henry IV. (1401), Henry V. (1414), 
Henry VI. (1425) and Philip and Mary (1557) confirmed the 
previous charters. The weekly market, though granted for 
Wednesday, was Iield as early as 1292 on Saturday. Elizabeth 
in 1566 grmited the town its great charter which ratified and 
extended all previous grants, including the gild merchant, the 
weekly market on Saturday and the two annual fairs, m August 
for eight days and in October for seven days. Charles H. in 
1662 and 1685 granted charters, by the latter of which an 
additional weekly market on Wednesday was conceded and a 
three days’ fair beginning on the i6th of March. The most 
important industry used to be woollen weaving;. Elizabeth’s 
charter granted to the corporation all fees received frwn the 
sealing of cloth within the borough, and in 1571 the mayor 
reported that the cloths usually made near Preston were " narrow 
white kearses.” Other early industries were gloVe-moking 
and linen doth. The first ootton-spinning mill was built in 1777 
in Moor Lane, and in 1791 John Horroeks built the Yellow 
Faxrtory. In 1835 there wore forty factories, chiefly spinning, 
yielding 70,000 ft of cotton yam w«eekly. A gild existed 
perhaps in Saxon times, but the grant of a gild merchant dates 
from Henry II.’s charter, about 1179. The fi«t gild of which 
there was any record was celebrated in 1328, at which it was 
decided to bold a gild every twenty years. Up to 1542, howwer, 
they do not appear to have been very regularly celebrated, but 


’ The Coun leet was held twice a year up to 1835. 
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of t 3 »e Ciittetfeiu of India the Gretiter, Tiiio defeats the Tatars by' 
an elaborate stratagem, Oppert veeagnizes Jalahiddin of Khaream 
and his brief snccen over the Mon^s in A^hanistan. In tiw 
Aimsnian prince Semped'e account on t&e other hand, this 

Qu^tlan of India is aidnd by the Tatars to defeat and harass 
the Saracens, smd becomes the vassal of the Mongols. In the na^ 
rativc of William Biriiniquis (1253), though distinct reference is 
made to the conquering Gur Khan nnder the name of Coir Cham of 
Caracatay, the title of " King John " is assigned to Knshlnk, king 
of the Naimant, who had married the daughter of the last lin^ 
representative of the gur khans.^ And from the remarks which 
Rubrudnia makes in connexion with this King John, on the habit 
of the Nestorians to spin wonderful stories out of nothi^, and of 
the great tales that went forth about King John, it is evident that 
the uitelligont traveller supposed this king of the Nalmans to be 
the original of the widely spread legend. He mentions, however, 
a brotlior of this John called Unc who ruled over the Crit and 
Merkit (or Kerait and Mekrit, two of the great tribes of Mongolia), 
whoso history he associates with that of Jenghis Khan. Unc Khan 
reappears in Marco Polo, who tells much about him as " a great 
prince, the same that we call Prestor John, him in fact about whose 
groat dominion aU the world talks.' This Unc was in fact the 
prince of the Kerait, called by the Chinese Tuli, and by the Persian 
historians of the Mongols Toghral, on whom the Kin emperor of 
north China had conferred the tide of " wang " or king, whence 
his coming to be known as Awang or Ung Khan. He was long 
the ally of Jenghiz, but a breach occurred between them, and they 
were mortal enemies till the death of Ung Khan in 1203. In the 
narrative of Marco Polo " Unc Can," alias Prestor John, is the liege 
lord of the Tatars, to whom they paid tribute until Jenghiz arose. 
And this is substantially the story repeated by other European 
writers of the end of the 13th century, such as Rioold of Monte- 
croce and the sieur de JohrvUlc, as well a.s by one Asiaiic, the 
famous Christian writer, Gregory Abuliaraj. We can find no 
Oriental corroboration of the olaims of Ung Khan to supromacy 
over the Mongols. But that his power and dignity were consider¬ 
able appeora trom the term “ I'adshah,” which is applied to him 
by the hlatorian Kasbiduddin. 

We find Prestcr John in one more pliase before he vanishes from 
Asiatic hietory, real or mythical. Marco Polo in the latter part 
of the 13th century, and Briar John of Montecorvino, afterwards 
archbish^ of Cambaluc, in the beginning of the 14th, speak of the 
descendants of Preater John as liolding territory under the great 
khan in a locality which can bo identified with the plain ol Kuku- 
Kliotan, north o£ the groat bend of the Yellow River and about 
ago m. north-west of Peking. The prince reigning in the time of 
these two writers was named King George, and was the " oth in 
descent from Prester John," i.e. no doubt from Awang Khan. 
Friar Oi^lc, about 1326, visited the country still ruled by the 
rince whom ho calls lYcster John; " but," hr says, " as regards 
ira, not one-hundradth part is true that is told of him." With 
this mention Prerter John ceases to have any pretension to liistori- 
cal existence in Asia (for we need not turn aside to Mandoville's 
fabulous revival of old stories or to the barefaced fictions of his 
contemporary, Jo^ of Heso, which bring in the old tales of the 
miraculous body of St Thomas), and his connexion with that quarter 
of the world gradually died out of the memory of Europe.® 

When next we begin to bear his name it is as an African, nnt 
as an Asiatic prince; and the personage so styled is in fact the 
Christian king of Abyssinia. Ludolf has asserted that this applica¬ 
tion was an invention of the Portuguese and arose only in tlie 13th 
century. But tliis is a mistake; tor in fact the application had 
begun mucli earlier, and probably long before the name had ceased 
tobeattached by wnteis on Asia to the descendants of,,the king 
ol the Kerait. It is true that the Florentine Simone Sigoli, who 
visited Cairo in 1384, in his Viaggio al MotUe Stne^i still sneaks df 
" Presto Giovanni " as a monarch dwelling in India; but it is the 
India which is conterminous with the dominioas of the soldan of 
Egypt, and whoso lord is master of the Nile, to close or open its 
du^orge upon Egypt. Thirty years earlier (c. 135a) the Franciscan 
Uiovanni <fo' Maiignolli, apostolic legate in Asia, speaks in bis 
Chronica of Ethiopia where the Negroes are, and which is called the 
land of Preater John.” Going back Still further. Friar jotdanus 


» It has been pointed out by Alexander Wylie that Kustiluk was 
son of a powerful king of the Nalmans, whose name Th-Yang-Khaii 
is precisely " Great King John " as nearly as that could be expressed 
In Chinese. 

• The stories of Khitai as a Christian empire, which led the Jesuits 
at the court of Akbar to despatch Benedict Goes in search of it 
(ifior), did, however, suggest to Jcrome Xavier, their chief, that the 
country in question " was the Cathay of Marco Polo, and its Christian 
king tte representative of the famous Prester John "—a jumble of 
inaccuracy. 

• In a Spanish work of about the same date, by an anonymous 
Franciscan, we ore told that the emperor called " Abdeselib, whicli 
means ' servant of the Cross,’ is a protector of Preslt Juan, who is 
the patriarch of Nubia and Ethiopia, amd is lord of many great 
lands, and many cities of Christians, though they be black ae 


“Catalaqi," who rotur^ from the But before t3aS> seeaka of 
the emposoi of the Ethiopians " quom voi vocatis Prtstre Johan." 

But, indeed, we shall nave strong probability on our side if wo 
go back moth further stfll, and say that, however vagoe may have 
been the ld«« of Pope Alexander Ill. mspecting the ^ognphlcal 
position: of potentate whom he addresM fem Vemce in iiyy, 
the only real person to whom the letter can have been sent was the 
king of Abyssinia. Let it be observed that the " honourable per¬ 
sons of the monarch’s kingdom ’’ whom the leech PhilTO had met 
with in the Eut most have been the represeiitativss ox some real 
power, and not of a phantom. It must have been a real king who 
professed to desire reconciliation with the Catholic Church and the 
assignation of a church at Rome and of an altar at Jerusalem. 
Moreover, we know that the Ethlopic Church did long possess a 
chapel and altar in tim Church of the Holy Sepulchre, uia, though 
we Stave been unable to find travellers’ testimony to this older tb^ 
about 1497, it b quite possible that the appropriation may have 
originate much earlier.* Wo know from Marco Polo that about a 
century after the date of Pope Alexander’s cpbtle a mission was 
sent by the king of Abyssinia to Jerusalem to make ofierings on 
his part at the Church of the Sepulchre. It must bo remembered 
that at the time of the pope's letter Jerusalem, which had been taken 
from the Moslem in 1099, was still in Christian possession. Abys¬ 
sinia had been going through a long period of vicissitude and dis¬ 
traction. In the loth century the royal line had been superseded 
by a dynasty of Falasha Jews, followed by other Cbiistisn families; 
but weakness and disorder continued till the restoration of the 
'■ House of Solomon ” (c. izfiS). Notliing is more likely than that 
the princes of the " Christian families " who had got possession oi 
the tluone of norllicm Abyssinia should have wished to strengthen 
thomselvcs by a connexion with European Christendom, and to 
establish relations with Jerusalem^ then in Christian hands. Wc 
do not know wlicthcr the leech Philip ever reached hb destination, 
or whether a reply ever came back to the Lateron.” 

Baronins, who takc.s the view for which we have been arguing, sup- 
po.W8 it possible that the church in Home possesaed in his own 
time by the Abyssinians (St Stephen's in the Vatican) might have 
been granted on this occasion. But we may be sure that this was 
a modem conce.ssion during the attempts to master the Ethiopian 
Church early in the i6th century. Ludolf intimates that its oocu- 

ancy had been taken from them in his own time after it had been 

eld " for more tluiu a century." 

In the legendary history of the Translation of the three Blessed 
Kings by John of Hildesheim (c. 1370), of which an account and 
oxtracts ore given by Zarncko {Abhiendl. ii. 134 sen.), wc have an 
evident jumble in the writer's mind between the Asiatic and the 
African location of Prester John; among other matters it is stated 
that I^ter John and the Nubians dug a chapel out of the rock 
under Calvary in honour of the three kings: “ et vocatur ilia 
capella in portibus llUs capella Nubiyanorum ad reges in praesentom 
diem, sed Sarracini . . . ob invidiam obstruxerunt" (p. 158). 

From tlie J4th century onwards Prestor Jolin had found hi.s 
seat in Abyssinia. It is there that Fra Mauro’s great map (1459) 
presents a fine city with the rubric, " Qui il Presto Janui fa residentia 
principal.’’ When, nearer the end ol the century (1481-1495), King 


pitch, and brand themselves with the sign ol the cross in token of 
their baptism " (Libro dtl oenoeimimh at todos reynos, 6ft., printed 
At Madrid, 3 & 77 )* 

* Indeed, we can carry the date bock half a century further by the 
evidence of a letter translated in Ludolf {Comment, p. 303). Thb 
is addressed trom Shoa by the king Zara Jacob in the eighth year of 
his reign (144a) to tha Abyssinian monks, dwellers at Jerusalem. 
The king deinres thorn to light certain lamps in the Church of the 
Smulchre, iaclnding " three in our chapel.' In the Pilgerfahrt des 
SMers Arnold von Harff (I49C>-1«99; Cologne, i860, p. 175), we 
find it stated that the Abyssinians had their chaptd, &c., to the 
left ol the Holy Sepulchre, between two pillars of the Temple, whilst 
the Armenian chapel was o'’er theirs, reached by a stone staircase 
alongside of the Indians (or Abyssinians). This exactly corresponds 
with the plan uid references given in Sandys's Travels (1615), 1&2. 

which show the diSereot chapels. The first on the south, tj. the 
left looking from the body ol the church, is " No. 35-—The chappoll 
of the Abisinca, over which the Chappell of the Armemans. A 
reference to Jenisaiem, which we procured through the kmdnesK 
of Mr Walter Besant, shows that the Abyssinisais no longer have 
A cJsApel or privileges in the Church of the Seculchro. Between tlu; 
Armenians and the Copts they have beeeo deprived of tb^, and 
oven of the keys of their convent. The resentment ol King Theodore 
at the lose of thoae privileges wis one of the taUireot causes which 

led to the war between him and England in 1867-68. 

» Matthew Paris gives a letter from Philip, prior of the Domuncons 
in Palestine, which reiched the pope in 1237, and v/hitdi speaks of 
a prelate from whom he had received several letters, ' qiu praeest 
oi^bUB quos Nostoriana haerelis ab ccclesia sepwavit (ou]us 
praelatio per Indiam Majorem, et per regnura saoerdotis Johannu, 
et per regna magis proxima Orienti dilatatur). We have Uttie 
douCt that Abysroiia was the " regnum " hero indicated, though it 
was a mist^e to identify the Abysemisn Church with the Nesteriaas. 
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Prestwich; edited by L. E. Milne, 1901). Prestwich retired 
from business in 1873, and two years later he was invited to 
take the chair of geol(^ at Oxford, vacant through the death 
of John FhilU[». This post he occupied until 1887. During 
his professorship he wrote his great work entitled Geology: 
Chemical, Physical and Stratigraphical (vol. i., 1886; vol. ii., 
1888). 

On leaving Oxford Prestwich spent his remaining years in 
his country house, Dorent-Hulme, Shoreham, Kent, erected by 
him in 1869. There, although seventy-six years of age, he 
maintained marvellous activity in geological research, devoting 
bis attention to the superficial deposits of the Darcnt valley, to 
the occurrence of palaeolithic flint implements in the valleys 
and of an earlier type since called eolithic, on the chalk 
lateau of Kent; he likewise dealt generally with the raised 
eaclies and rubble-drift of the south of England and their 
relation to recent changes of level. His latest publications were 
Collected Papers on some Controverted Questions of Geology, and 
On Certain Phenomena belonging to the Close of the Last Geological 
Period and on their Bearing ttpon the Tradition of the Flood (1895). 
He was knighted in 1896, and died on the 33rd of June in the 
same year, at Shoreham in Kent. 

See Life and Letters of Sir Joseph Prestwich, edited by his wife 
(1899). 

PRESTWICH, an urban district in the Prestwich parlia¬ 
mentary division of Lancashire, England, 5 m. N.N.W. of Man¬ 
chester on the Lancashire & Yorkshire railway. Pop. (1901), 
13,839. It possesses cotton manufactures, but consists chiefly 
of handsome mansions and villas inhabited by Manchester 
merchants. 

PRETORIA, the administrative capital of the Union of South 
Africa and of the province of the Transvaal, 46 m. by rail N. by 
E. of Johannesburg. Pop. (1904) 36,839, of whom 31,114 were 
whites. Pretoria is situated on the banken veld or northern 
.slopes of the high veld, on both banks of the Aapies tributary 
of the Limpopo, and is 4470 ft. above the sea, being 1300 ft. 
lower than Johannesburg. Built in a hollow surrounded by 
hills, the aspect of the town with the river flowing through it and 
its broad streets lined with willows is picturesque. In summer 
the heat and moisture are excessive, and the Aapies (which is 
.spanned by four bridges) is liable to floods. 

The town is regularly laid out in rectangular blocks of uniform 
width. The older part lies on the west side of the Aapies River 
and between it and a smaller stream known as the Spruit. In 
the centre of this part of Pretoria is Church Square, so named 
from the Dutch Reformed Church which stood in it, but was 
demolished in 1905. Government buildings on the south side 
of the square contain the chambers, of the Provincial Council 
and other public oflSces. They were erected in 1893 and are a 
handsome block in Renaissance style, three-storeyed, with a cen¬ 
tral tower surmounted by a statue of Liberty. On the north 
side of the square are the law courts, on the west side the Post 
OflSce. The chief banking offices are also in the square. 

Running east and west from Church Square is Church Street, 
the chief business thoroughfare. A little east of Church Square 
this street opens on to Market Square, with commodiou.s market 
buildings. The former Presidency, the residence of Paul Kruger, 
is at the western end of the street near the Spruit. Opposite it 
is the Doppor Church, in which Kruger used occasionally to preach. 
Other churches in the heart of the town include the Anglican cathe¬ 
dral, dedicated to St Alban, and the Presbyterian Church, both 
in Schoemans Street, the Roman Catholic Church in Koch Street 
with schools, convent buildings and extensive grounds, and the 
new Dutch Reformed Church in Vermeulen Street. In the north 
of the town is the National Museum and adjacent are the Zoological 
Gardens. Other public buildings are the government libr^y, the 
University College and the opera house. East of the Aapies and 
on the slopes of the hills are the residential districts of Arcadia, 
Sunnyside and Muckleneuk. Bryntirion, a suburb on the northern 
slopes of the hills, contains the re.sidenccs of the chief officials, 
including Government House. Here is Meintjes Kop, with a broad 
natural shelf midway below the summit. This shelf was chosen 
in 1909 as the site of the public offices of the Union. The designs 
of Mr Herbert Baker were accepted for two large blocks of identical 
design connected by a semicircular colonnade (passing behind the 
narrow kloof which bisects the shelf). Besides other open spaces 


309 

there is Burger's park, originally planned, duriiu the first Brltlah 
occupation, aS a botanical garden. It is beautifully wooded and 
through it runs the Spruit A park and sports ground at the western 
end or the town contains the pedestal for a statne of President 
Kruger. The statue itself remamed for years at Louren90 Morquc.s 
and appears to have been lost Adjoining this park on the nprth 
is the cemetery. Among those buned there are Kruger and many 
of the British who fell during the war of 1699-1903. Signal Hill, 
which rises 400 ft. above the ^ain, is west of the park. The plateau 
at its foot was the site of the English laager during the war of 
1880-S1, and is now occupied by the centrid railway station and 
workshops. North of the cemetery is the prison, a building 
which replaces a notoriously insanitary gaol used during the 
republican regime. 

The water supply of Pretoria is drawn from the source of the 
Aapies River, where rise magnificent springs. The Fountains, as 
they are called, are 3 m. west of Pretoria. Some 3 m. north of 
the town is the Wonderboom, an enormous wild fig-tree, the only 
one of its kind in the district At West Fort, 7 m. from the town, 
is a leper asylum; at Waterval, 15 m. north, the British prisoners 
captured by the Boers up to the fall of Pretoria were confined. 
Thirty miles oast by north of Pretoria is the Premier Diamond mine. 
Bronkhorst Spruit, where in December 1880 a detachment of 
British soldiers was ambushed by the Boers, lies about 30 m. east by 
south of the town. 

History .—Pretoria was founded in 1855, the ground on which 
it stands being purchased by the Boer government from Mar- 
thinus Pretorius. It was made the centre of a new district 
created at the same time, both town and district being named in 
honour of Andries Pretorius. By treaty between the South 
African Republic (then comprising the districts of Potchef- 
stroom, Rustenburg, Pretoria and Zoutpansberg) and the re¬ 
public of Lydenburg, concluded at Pretoria in i860, the two 
republics were united and Pretoria chosen as the capital of the 
whole state, and in September of that year the Volksroad held 
its first meeting in the new capital. Until 1864, however, when 
the civil war in the Transvaal ended, Potchefstroom remained 
the virtual capital of the country. From that year the seat 
of government has always been at Pretoria. There in 1877 Sir 
Theophilus Shepstone proclaimed the annexation of the 'Trans¬ 
vaal to Great Britian. -In December 1880 it was invested by 
the Boers, but held out until the conclusion of peace. In 1881 
the convention restoring self-government to the Transvaal was 
signed at Pretoria. From that time until 1900 the dominating 
figure in the town was that of the president—Paul Kruger. As 
revenue flowed in from the gold-mines on the Rand many fine 
buildings were erected in the capital, which was placed in rail¬ 
way communication with Cape Town in 1893 and with Louren^o 
Marques and Durban in 1895. To Pretoria Dr Jameson and his 
troopers were brought prisoners (January 1896) ^ter the fight at 
Doornkop (to be handed over in a few days to the British govern¬ 
ment), and thither also were brought the Reform Committee 
prisoners from Johannesburg. In May 1900 Kruger fled from 
the town, which on the 5th of June surrendered without re¬ 
sistance to Lord Roberts, despite its formidable encircling forts, 
which however were never effectively armed. On the 31 st of 
May 1902 the articles of peace whereby the Boer leaders re¬ 
cognized Briti.sh sovereignty were signed at Pretoria, and five 
years later there assembled in the capital the first parliament 
of the Transvaal as a self-governing state of the British Empire. 
On the establishment of the Union of South Africa in 1910 
Pretoria became its administrative capital, the seat of the legis¬ 
lature being however at Cape Town. The Transvaal parlia¬ 
ment was replaced by a Provincial Council (see Transvaal: 
§ History). 

The town is governed by a municipality, which since 1903 
has acquired control of the sanitary service, water supply, 
electric lighting and tramways. In 1909 the proportional 
representation system was adopted for the election of town 
councillors. 

PRETORIUS, the family name of two of the early leaders of 
the “Trek” Boers—Andries Wilhelmus Jacobus Pretorius 
and Marthinus Wcssels Pretorius, father and son. 

I. Andries Pretorius (1799-1853), a Dutch farmer of 
Graaff-Reinct, Cape Colony, and a descendant froin one of the 
earliest Dutch settlers in South Africa, left his home in the Great 
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Trdt,' and by way of what is now the Orange Free State crossed 
the Drakensberg into Natal, where he arrived in November 
tSgS, at a tunc when the emigrants there were without a re¬ 
cognized leader. Pretorius was at once chosen commandant- 
general and speedily collected a force to avenge the massacre 
of Piet Ketief and his party, who had been treacherously kUied 
by the Zulu king Dingoan the previous February. Pretorius’s 
force was attacked on the 16th of December (“ Dingaan’s Day ”) 
by over ro,ooo Zulus, who were beaten ofi with a loss of 3000 
men. In January 1840 Pretorius with a commando of 400 
burghers helped Mpande in his revolt against his brother Dingaan 
and was the leader of the Natal Boers in their opposition to 
the British. In 184* he besieged the small British sarrison 
at Durban, but retreated to Maritzbutg on the arrival of re¬ 
inforcements under Colonel (subsequently Sir) Josias Qoete 
and afterwards exerted his influence with the Boers in favour 
of coming to terms with the British. He remained in Natal as 
a British subject, and in 1847 was cJiosen by the Dutch fanners 
there to lay before the governor of Cape Colony the grievances 
under which they laboured owing to the constant immigration 
of natives, to whom locations were assigned to the detriment 
of Boer daims. Pretorius went to Grahams Town, where Sir 
Henry Pottinger (the governor) then was; but Sir Henry re¬ 
fused to see nim or receive any communication from him. 
Pretorius returned to Natal determined to abandon his farm and 
once more trek beyond the British dominions. With a con¬ 
siderable following he was preparing to cross the Drokensb 
when Sir Harry Smith, newly appointed governor of the Cape, 
reached the emigrants’ camp oh the Tugela (Jan. 1848). Sir 
Hairy promised the farmers protection from the natives and 
persuaded many of the party to remain, but Pretorius departed, 
and on the proclamation of British sovereignty up to the Vaal 
fixed his residence in the Magalisbrrg, north of that river. He 
was chosen by the burghers living on both banks of the Vaal 
os their coramandant-gcncral. At the request of the Boers at 
Winburg Pretorius crossed the Vaal in July and led the anti- 
British party in their “ war of freedom,” occupying Bloem¬ 
fontein on the »oth of the same month. In August he was 
defeated at Boomplaats by Sir Harry Smith and thereupon 
retreated north of the Vaal, where he became leader of one of 
the largest of the parties into which the trans-Vaal Boers were 
divided, and commandant-general of PotchefStroom and Rust- 
enburg, his principal rival being Commandant-General A. II. 
Potgietcr. In 1851 he was asked by the Boer malcontents in 
the Orange River Sovereignty and by the Basuto chief Moshesh 
to come to their aid, and he announced his intention of crossing 
the Vaal to ‘‘ restore order ” in the Sovereignty. His object, 
however, was rather to obtain from the British an acknowledg¬ 
ment of the independence of the Transvaal Boers. The British 
cabinet having decided on a policy of ubandomnent, the pro¬ 
posal of Pretorius was entertained. A reward of £2000 which 
had been offered for liis apprehension after the Bobmplaats 
fight, was withdrawn, Pretorius met the British commissionefs 
at a farm near the Sand River, and with them concluded the 
convention (Jan. 17, 1852) by which the independence of the 
Transvaal Boers was recognized by Great Britain. Pretorius 
recrossed the Vaal and at Ruslenburg on the idlh of March was 
reconciled to Potgieter, the followeis of both leaders approving 
the convention^ though the Potgietcr party was not represented 
at the Sand River. In the same year I'retorius paid u visit to 
Durban with the object of opening up trade between Natal and 
the new republic. He also in 1852 attempted to close the road 
to the interior through Bechuanaland and sent a commando to 
the western border against Sechcle. During this expedition 
David Livingstone’s house at Kolobeng was looted. Pretorius 
died at his home at Magalisberg on the 23rd of July 1853. He 
is described by Theal as ” the ablest leader and most perfect 
representative of the Emigrant Farmers.” In 1835 a new dis¬ 
trict and a new town were formed out of the Potchefstroom and 
Rustenburg districts and named Pretoria in honour of the late 
commandant-general. 

2. Marthinius Pretorius (1819-1901), the eldest son of 


Andries, wm a^inted in Augnst 1853 to smeoeed his father as 
eommandane-genct'al of Potchefstroom and Ru.stenburg, two 
of the districts into which the Transvaal was then divided. In 
1854 he led his buighert against a chief named Makapan, who 
had murdered a party of twenty-three Boeis, including ten 
women and children. The natives were blockaded in a great 
cave in the Zoutpansberg and about 3000 were starved to death 
or shot as they att»npted to escape. Having thus chastised 
Makapan’s clan, Pretorius turned his energies to the creation of a 
strong central government, and from 1856 onwand his dominatiiig 
idea appears to have been the formation of one Boer state to 
include the Orange River burghers. In December 1856 repre- 
sentativei of the districts of Potchefstroom, Rusten^rg and 
Pretoria met and drew up a constitution and on the 6th of 
January the “ South African Republic” was formally cemstituted, 
Pretorius having been elected president on the previous day. 
Dvough the Boers of the Lydenburg, Utrecht and Zoutpans- 
beig districts refused to acknowledge the new republic, Pretorius, 
with the active co-operation of Commandant Paul Kruger (after¬ 
wards President Kruger), endeavoured (1857) to bring about 
the union of the Orange Free State and the Transvaal, and a 
commando crossed the Vaal to support Pretorius. The attempt 
at coercion failed, but in December 1859 the partisans of Pm- 
torius in the Free State secured his election as president of that 
republic. Pretorius had just effected a reconciliation of the 
Lydenburg Boers with those of the other districts of the Trans- 
vaid, end hoping to complete his work of unification he accepted 
the presidency of the Free State, assuming office at Bloemfon¬ 
tein in February i86o. But the condition of anarchy into 
which the Transvaal fell shortly afterwards effectually weaned 
the Free State burghers from any thought of imraediate amal¬ 
gamation with their northern neighbours. Pretorius however 
continued to intervene in the afiairs of the Transvaal and at 
length (April 15, 1863) resigned his Free State presidency. 
Acting as mediator between the various Transvaal parties Pre¬ 
torius in January 1864 succeeded in putting an end to the civil 
strife and in May following once more became president of the 
South African Kepubbe—now for the first time a united com¬ 
munity. Conediation was a marked feature of his character 
and to Pretorius more than any other man was due the welding 
of the 'I'ransvaal Boers into one nation. Pretorius shared the 
ideas of his father and the Emigrant Farmers generally con¬ 
cerning the title of the state to indefinite expansion north, east 
and west. Although he had much difficulty in maintaining 
the authority of the republic over tlie natives within its recog¬ 
nized borders, yet in Ajnil r868, on the report of gold discoveries 
at Tati, he issued a proclamation annexing to the Transvaal on 
the west the whole of Bechuanaland and on the east territory 
up to and including part of Delagoa Kay. As to Delagoa Bay 
Portugal at once protested and in 1869 its right to the bay was 
acknowledged by Pretorius, who in the some year was re-elected 
president. The right of the Boas to the whole of Bechuana- 
lund was not pressed by Pretorius in the face of British op- 
posirion, but in 1870, when the discovery of diamonds along the 
lower Vaal had led to the establishment of many diggers’ camps, 
an attempt was made to enforce the claims of the Transvaal to 
that district. Pretorius aroused the hostility of the diggers by 
granting an exclusive concession to one firm. Realizing his 
mistake, the concession was cancelled and in September 1870 
he issued a proclamation notable as offei^ to the diggers very 
large powers of self-government. Pretorius went to the western 
frontier and in repeated conferences with the Bechuana chiefs 
attempted to get them to acknowledge the Boer contention and 
by joining the Transvaal to “ save ” their territory from the 
British. His diplomacy failed, and finally, without consulting his 
coHeagucs, he agreed to refer the question of the boundary -to 
the arbitration of Mr R. W. Keate, then lieutenant-governor 
of Natal. The award, given on the 17th of October 1871, 
was against the Boer claims. Pretorius loyally accepted the 
decision, but it aroused a storm of indignation in the Transvaal. 
The* Voiesraad refused to ratify the award and Rretorius 
resigned the presidency (November 1871). 
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fVan tiub time Awtorhis took liilitie fixrther port ia pubfio i 
aSain 'until after the first aonoxi^tioa of the itate by {vnat' 
Britain^ In 1873 haactwi as ttlimnwan of the committee of Boer 
leaden who were seddng tin nstonttm of the mdependenoe of 
their ceuotty, and for his actiao in that capacity he wai arrested 
in January 1680 by order of Sir Gantet Wolseley on a chame 
of treason. (See the Blvk Book {C. 1564] of 1880 for details 
of this charge.) He'was admitted to bad and shortly afterwards 
urged by Wdseley to accept a seat on the executive council. 
This ofier Pretorius declined, but he oonsented to tour the 
country 'wkh a proclamation by Wolseley counselling tbe Boers 
to submit, and promising them self-government. In DeoeDaher ! 
of the same year he was appointed, with Paul Kruger and P. 
Joubert, to cany on the government on the part of the insurgent 
Boers. He was one of the signatories to the Pretoria Conven¬ 
tion and continued to act as a member of the Triumvirate until 
the election of Kruger as president in May 168 He then -with¬ 
drew from public hfe; but lived to see the country re-annexed 
to Great Britain, dying at Fotchefstroom on the ipth of Hay 
1901. He is stated to have disapproved the later developments 
of Krugerism, and within four months of his death -visited Louis 
Botha and SchaUc Burger, on behalf of Lord Khdiener, with 
the object of bringing the war -to on end. 

For the elder Pretorius see G. M. Thcal, Compendium of the 
History and Geography of South Africa, 3rd ed. (London, 1878), 
and History of South Africa, vol. iv. [1834-1834] (London, 1893). 
For the younger Protoiius see vul. v. oi the same aerk's. 

PBETTV, a word usually applied in the sense of ptee-sing in 
appearance, without connoting those qualities which are 
described as beautiful or handsome. In Old English prarttig 
meant tricky, cunning or wily, and is thus used to translate 
the Latin sagax, astutus, eaUidus, in a vocabulary of about 1000. 
Praetl meant a trick, and this word is seen in many forms in 
Dutch, cf. tbe words prettig, sportive, part, trick. A connexion 
lias been suggested with the Greek vpuKTutot, wparruv, to do, 
make, through Latin praciica, practice,performance; but the New 
English Dictionary rejects these, as also Celtic sources, as un¬ 
founded. From “ cunning ” to “ skilful,” and thence to its use as 
a term of general appreciation as is so often used by Pepys, 
the development is easy. 

PREVARICATION, a divergence from the truth, equi-voca- 
tion, quibbling, a want of plain-dealing or straightforwardness, 
especially a deliberate misrepresentation by evasive answers, 
often used as a less offensive synonym for a lie. The Latin 
praevaricatio was specifieally applied to the conduct in an 
action at law in which arr advocate (praevaricator) in collusion 
with his opponent put up a bad case of defence. Praevari- 
care meant literally to walk with the legs very wide apart, to 
straddle, hence to walk crookedly, to stray from the direct road, 
varicus, straddling, being derived from vtrrus, bow-legged, a 
word which has been connected etymologically with German 
quer, transverse, across, and English “ queer.” 

PREVEZA, or Prevesa, a seaport of Albania, European 
Turkey, in the vilayet of lannina; at the entrance to the Gulf 
of Arta, an inlet of the Ionian Sea. Pop. (1905), 6.500, of whom 
about four-fifths are Chri.stian Albanians or Greeks, and one- 
fifth Moslems. The town is surrounded by dense olive groves, 
and most of its houses stand in their own gardens. The har¬ 
bour is small, and closed to large vessels by a bar of sand; but 
it is a port of call for the Austrian Lloyd steamers, and 
annually accommodates about 1500 small vessels, the majority 
of which are engaged in the coasting trade. Preveza exports 
dairy produce, valonia, hides and wool, olives and olive oil. 
The yearly value of its trade -varies from about £70,000 to £80,000. 
About_3 m. north are the ruins of Nicopolis (9.0.). 

PREVOST, ANTOINE FRANCOIS (1697-1763), French author 
and novelist, -was born at Hesdin, Artois, on the ist of April 
1697. He first appears with the full name of Provost d’Exiles 
in a letter to the booksellers of Amsterdam in 1731. His father, 
Lidvin Prdvost, was a la-wyer, and several members of the family 
had embraced the ecclesiastical estate. Prdvost was educated 
at the Jerijit school of Hesdin, and in 1713 became a novice of 


the order fin.’ Parity pnnR^ his-studies at tbe some time at the 
cbH^e of La F 14 ^. At the end of 1716 he left the Jesuits to 
join the army, but he soon tired of life in barradrs, and returned 
to Paris ia 1719 with the idea, apparently, of resuming his 
novitiate. He is said to hove travelled in Holland about this 
time; in any ease he returned to the army, thb time with a 
commission. Some of his biographers have assumed tb^ he 
Bufiered some of the misfortunes assigned to his hero Des Gneux. 
However that may be, be joined in 1719-17^0 the Isamad com¬ 
munity of the Benedictines of St Maur, with whom he found 
refuse, he himself says, after the unlucky termination of a love 
affau*. He took the vows at Junudges in ij-at after a year’s 
novitiate, and received in 1736 priest’s orders at St Cietmer 
de Flaix. He resided for seven years in various houses of the 
order, teaching, preadiir^ and studying. In 1738 be was at the 
abbey of St (knnain-des-Pris, Paris, where be was engaged on 
the Gallia Christiana, the learnt work undertaken by the monks 
in continuation of the works of Denys de Sainte-Marthe, who 
had been a member of their order. His restless spirit made 
him seek from the Pope a transfer to the easier rule of Quny; 
but without waiting for the brief, he left the abbey without 
leave (17*8), and, learning that his superiors had obtained a 
lettre de cachet against him, fled to England. 

In London be acquired considerable knowledge of English hurtory 
and literature, traceable throughout his writings. B^ore leaving 
the Benedictines PrCvost had begun his most famous romance. 
Mimoires et avanlures d'un Homme de qualiti qui s'est rrtiri du rmude, 
tbe first four volumes of which were pubbsbed in Fans in 1728, 
and two years later at Amsterdam. In 1729 he left England for 
Holland, where he began to publish (Utrecht, 17.10) a romance, 
the material of which, at least, had been gathered in Ixindon —Le 
Philosophe anglois, ou Hisioire de Monsieur Cleveland, fUs uatueel 
de Cromwell, icrite par lui-mesme, el traduile de 1‘anglois (Paris, 
1731-1739, 8 vols., out most of the existing sets are partly Paris 
anil partly Utrecht). A curious fifth volume (Utrecht, 17.14) 
contained attacks on the Jesuits, and an English translation'of 
the whole appeared in 1734. Meanwhile, during his residence at 
the Hague, he engaged on a translation of the Historia of De Thou, 
and, relying on the popularity of his first book, published at Amster¬ 
dam a Suite in three volumes, forming volumes v., vi., and vii. of 
the original Mimoires et avantures d'un Homme de qualiti. The 
seventh volume contained the famous Manon Ijscaut, separately 
published in Paris in 1731 as Les Aventures du chevalier des Grieuu 
et de Manon Lescaut, par Monsieur IJ. . . . The book was eagerly 
read, chiefly in pirated copies, as it was forbidden in France. In 
1733 he left the Hague for London in company with a lady whose 
character, as given by Pr6vost’« enemies, svas far from desirable. 
In London he edited a weekly gazette on the model of Addison's 
Spectator, Le Pour et contre, which he continued to produce, with 
short intervals, until 1740. 

I In the autumn of 1734 Provost was reconciled with tbe Bene¬ 
dictines, and, returning to France, was received in the Bene¬ 
dictine monastery of La Croix-Saint-Leufroy in the diocese of 
Evreux to pass through a new, though brief, novitiate. In 
1735 he was dispensed from residence in a monastery by 
Ifecoming almoner to the prince de Conti, and in 1754 obtained 
the priory of St Georges de Gesnes. He continued to pro¬ 
duce novels and translations from the English, and, with the 
exception of a brief exile (1741-1742) spent in Brussels and 
Frankfort, he resided for the most part at Chantilly until his 
death, which took place suddenly while lie was waMig in the 
neighbouring woods on the 23rd of December 1763. Hideous 
■|)articulars have been added, but the cause of his death, the 
rupture of an aneurism, has been definitely established. Stories 
of crime and disaster were related of Provost by his enemies, and 
diligently repeated, but they have proved to be as ^ociyphal 
as the details given of his death. 

Manon Lescaut, one of the greatest novels of the century, is very 
short; it is entirely free from improbable incident, it ia penetrated 
by the truest and most cunningly managed feeling; and almost 
every one of its characters is a triumpli of that analytic portraiture 
which is the secret of the modern novel. The chevalier des Crieux, 
the hero, Is probably the most perfect example of the carrying 
out of the sentiment " All for love and the -world well lost '* that 
exists in fiction, at least where the circumstances are those of ordinary 
and probable life. Tiberge, his friend, is hardly inferior in tho 
difficult part of mentor and reasonable man. Lescaut, the heroine's 
brother, has vigorous touches as a bully and Bohemian; but the 
triumph oi the book is Manon herself. Ammafed by a real afiection 



PREVOST, C.--PRIAM 


312 

for her lover, and false to him only because her love of splendour, 
comfort and luxury prevents her from welcoming privation with 
him or for him, though in cficct she prefers him to all others, perfectly 
natural and even amiable in her degradation, and yet showing the 
moral of that degradation most vividly, Manon is one of the most 
remarkable heroines in all fiction. She had no literary ancestress; 
she seems to have sprung entirely from the imagination, or perhaps 
the sympathetic observation, of the wandering scholar who drew 
her. Only the Princcsse de Clives can challenge comparison with 
her before or near to her own date, and in Manon Lescaut the 
plot is much more complete and interesting, the sentiments less 
artificial, and the whole story nearer to actual life than in 
Madame do la Fayette's masterpiece. Provost’s other wor]u 
include: Le Doyen dc Killirine, hisioire morale, composi; sur iis 
mhnoires d'une illustre famille d'Ireland (Paris, 1735; 2nd part, 
the Hague, 1739; 3rd, 4th and 5th parts, 1740); Tout pour I’amour 
(1735), u translation of Dryden's tragedy; Htsloire d'une Grecque 
moderne (Amsterdam [Paris], avols,, 1740); Hisioire de Marguerite 
d'Anjou (Amsterdam [Paris], 2 vols., 1740); Mimoires pour servir a 
Vhistoire de Mn/ic (Amsterdam, 174T); Campagnes philosophiques, 
ou rtUmoires . . . contenant Vhistoire de la guerre d'lrelande 
(Amsterdam, 1741]; Histoire de Guillaume le CanquiranI (Paris, 
1742); Histoire genirale dcs voyages (15 vols., Paris. 1746-2759, 
continued by other writers); translations from Samuel Kichardson, 
Pamela (4 vols,, 1742), Lettres anglaises ou Histoire de MissClarisse 
Harlowe (6 vols., Ijondon, 1741); Nouvelles lettres anglaises, ou Histoire 
du chevalier Grandisson {AmsteTdim, 3 vols., 1755); Mimoires pour 
servir a Vhistoire de la vertu (Cologne, 4 vols., 1762), from Mrs 
Sheridan's Mimoires of Miss Sidney Bidulph ; Histoire de la maisan 
de Stuart (y vols,, 1740) from Hume's History of lingland to i6SS\ 
Le Monde moral, ou Mimoires pour servir a Vhistoire du cceur 
humain (2 vols., fieneva, i7f>o), &c. 

For the bibliography of Provost's works, whirh presents many 
contplications, and for documentary evidence of the facts of his 
life, see H. Harrissc, L’Abbi Privost (1896); ahso a thesis (i8g8) by 
V. Schroeder, 

PRtiVOST, CONSTANT (1787-1856), French geoIogi.st, was 
bom in Paris on tlie 4th of June 1787, and was son of Louis 
Pr6vost, receiver of the rentes of that city. He was educated 
at the Central Schools, where, inspired by the lectures of G. 
Cuvier, Alexandre Brongniart and A. Dum6ril, he determined 
to devote himself to natural science. He took his degree in 
Letters and Sciences in i8ii, and for a time pursued the study 
of medicine and anatomy. Mainly through the influence of 
Brongniart he turned his attention to geology, and during the 
years 1816-1819 made a special study of the Vienna Basin where 
he pointed out for the first time the presence of Tertiary 
strata like those of the Paris Basin, but including a series of 
later date. His next work (1821) was an essay on the geology 
of parts of Normandy, with special reference to the Secondary 
strata, which he compared with those of England. From 1821- 
1829 he was profes.sor of geology at the Athenaeum at Paris, 
and he took a leading part with Ami Bou6, G. P. Deshayes and 
Jules Desnoyers in the founding of the Geological Society of 
France (1850). In 1851 he became assistant professor and after¬ 
wards honorary professor of geolog)' to the facultv of .sciences. 
Having .studied the volcanoes of Italy and Auvergne, he 
opposed the views of von Buch regarding craters of alevation, 
maintaining that the cones were due to the material succes¬ 
sively errupted. Like Lyell he advocated a study of the causes 
or forces now in action in order to illustrate the past. One of 
his more important memoirs was De la Chronohgie des lerrMns 
et du synchronisme des formations (1845). He died in Paris 
on the 17th of August 1856. 

Memoir with portrait, by J. Gosselet, Ann, soc. giol. du nord, 
tome XXV. 1896. 

PB^VOST, EUGfilNE HAROEL (1862- ), French novelist, 

was born in Paris on the 1st of May 1862. He was educated 
at Jesuit schools in Bordeaux and Paris, entering the ^cole 
Polytechnique in 1882. He published a story in the Clairon 
as early as 1881, but for some years after the completion of 
his studies he applied his technical knowledge to the manu¬ 
facture of tobacco. He published in succession, Le Scorpion 
(1887), Chonchette (1888), Mademoiselle Jau^re (1889), Cousine 
Laura (1890), La Confession d’un amant (1891), Lettres de femmes 
(1892), L’Auiomne d'une femme (1893), in 1894 he made a 
great sensation by on exaggerated and rcvoltinp study of the 
results of Parisian education and Parisian society on young 


girls, les Demi-n'erges, which was dramatized and produced 
with great success at the Gymnase on the atst of May 1895. 
Le Jardin secret appeared in 1897; and in 1900 Les Vierges 
fortes, and a study of the question of women’s education and 
independence in two novels Friderique and Lea. L’Heureux 
minage (1901), Les Lettres i Frangoise (1902), La Princesse 
d'Erminge (1904), and L’Accordeur aveugle (1905) are among his 
later novels. An amusing picture of modem German manners 
is given in his Monsieur et Madame Moloch (1906). He had a 
great success in 1904 with a four-act play La Plus faille, produced 
at the ComMie Franfaise. In 1909 he was elected to the 
Academy. 

PREVOST, PIERRE (1751-1839), Swiss philosopher and 
physicist, son of a Protestant clergyman in Geneva, was born 
in that city on the 3rd of March 1751, and was educated for a 
clerical career. But he forsook it for law, and this too he quickly 
deserted to devote himself to education and to travelling. He 
became intimate with J. J. Rous-seau, and, a little later, with 
Dugald Stewart, having previously distinguished himself as a 
translator of and commentator on Euripides. Frederick II. 
of Pru.ssia secured him in 1780 as professor of philosophy, and 
made him member of the Akad^mie der Wissenschaften in Ber¬ 
lin. lie there became acquainted with Lagrange, and was thus 
led to turn his attention to physical science. After some years 
spent on political economy and on the principles of the fine 
arts (in connexion with which he wrote, for the Berlin Memoirs, 
a remarkable dissertation on poetry) he returned to Geneva and 
began his work on magnetism and on heat. InteiTupted 
occasionally in his studies by political duties, in which he was 
often called to the front, he remained professor of philosophy 
at Geneva till he was called in 1810 to the chair of physics. 
He died at Geneva on the 8th of April 1839. 

Prfivost published much on philoloRy, philosophy, and political 
economy; but he will be remembered mainly for having published, 
with additions of liis own, the Traiti de physique of G. L. Le Sage, 
and for his enunciation of the law of exchange in radiation. His 
scientific publications included De VOrigine des forces magnitiques 
(1788), Recherches physico-mteaniques sur la chaleur (1792), and 
Essai sur le calortque rayonnant (1809), 

PREVOST.PARAOOL, LUCIEN ANATOLE (1829-1870), 
French man of letters, was bom in Paris on the 8th of August 
1829. He was educated at the College Bourbon and entered the 
Ecole Normale. In 1855 he was appointed professor of French 
literature at Aix. He held the post, however, barely a year, re¬ 
signing it to become a leader-writer on the Journal des debats. He 
also wrote in the Courtier du dimanche, and for a very short 
time in the Presse. His chief works are Essais de politique et de 
liUerature (three series, 1859-1866) and Essais sur les nioralisies 
frangais 11864). He was, however, rather a journalist than a 
itnriter of books, and was one of the chief opponents of the empire 
on the side of moderate liberalism. He underwent the usual 
difficulties of a journalist under that rigime, and was once im¬ 
prisoned. In 1865 he was elected an Academician. The ac¬ 
cession of Emile Ollivier to power was fatal to Pr6vost-Paradol, 
who apparently believed in the possibility of a liberal empire, 
and consequently accepted the appointment of envoy to the 
United States. This was the signal for the most unmeasured 
attacks on him from the republican party. He had scarcely 
installed himself in his post before the outbreak of war between 
France and Prussia occurred. He shot himself at Washington 
on the Tith of July 1870, and died on the 20th. 

PREY ( 0 . Fr. preie, mod. proie, Lat, praeda, booty, from 
prae and the root hed—sten in prehendere, prendere, to grasp), 
booty, spoil, plunder taken in war, by robbery, or other violent 
means; particularly the quarry, the animal killed for food by a 
cumivoroiis animal; a beast or bird of prey. A particular usage 
for that which is saved from any trial 'of strength or battlfc is 
familiar from the Bible (Jer. xxi. 9), “ his life shall be unto him 
for a prey.” 

PRIAM (Gr. np/a/ios), in Greek legend, the last king of Troy, 
son, of Laomedon and brother of Tithonus. little is known of 
him before the Trojan War, which broke out when he was ad¬ 
vanced in years. According to Homer (Iliad, iii. 184) in his 
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youth he fought on the side of the Phrygians against the Ama- 
aons. He had fifty sons and fifty daughters, and possessed im¬ 
mense wmlth. He appears only twice on the scene of action 
during the war—to nudce arrangements for the duel between 
Paris and Menelaus, and to beg the body of Hector for burial 
from Achilles, whom he visits in his tent by nisht. He was said to 
have been slain by Neoptolemus, son of AchiSes, during the sack 
of Troy (Virgil, Amtid, li. 51a). See under Troy, on the l^fends. 

PHIAPEIA, a collection of poems (about eighty in number) 
in various metres on the subject of l^iApus. It was compiled 
from literary works and inscriptions on images of the god by 
an unknown editor, who com^sed the introductory digram. 
From their style and versification it is evident that the poems 
belong to the best period of Latin literature. &me, however, 
may be interpolations of a later period. They will be found in 
F. Bficheler’s Petronius (1904), L. Muller’s Catullus (1870), and 
E. Bahrens, Poetat latiniminorts, i. (1879). 

PRIAPULOIDSA, a small group of vermiform marine crea¬ 
tures; they have been usually placed in the neighbourhood of 
the Gephyrea, but their position is uncertain and it is doubtful 
if they are to be regarded as coelomate animals. They are 
cylindrical worm-like animals,with a median anterior mouth quite 
devoid of any armature or tentacles. The body is ringed, and 
often hM circles of spines, which are continued into the slightly 
protrusible pharynx. The alimentary canal is straight, the 
anus terminal, though in Priapulus one or two hollow ventral 
diverticula of the body-wall stretch out behind it. The nervous 
system, composed of a ring and a ventral cord, retains its 
primitive connexion with the ectoderm. 
There are no specialized sense-organs or 
vascular or respiratory systems. There is 
a wide body-cavity, but as this has no 
connexion with the renal or reproductive 
organs it cannot be regarded as a coelom, 
but probably is a blood-space or haemo- 
coel. 

The Friapuloidea are dioecious, and 
their male and female organs, which are 
one with the excretory organs, consist of a 
pair of branchingtuf ts, each of which opens 
to the exterior on one side of the anus. 
The tips of these tufts enclose a flame¬ 
cell similar to those found in Platyhel- 
minths, &c., and these probably function 
as excretory organs. As the animals 
become adult, diverticula arise on the 
tubes of these organs, which develop 
either spermatozoa or ova. These pass 
out through the ducts. Nothing is 
known of the development. There are 

Priapulus caudaius, three genera: (i.) Priapulus, with the 
I.ara. {Nat. size.) a, species P. caudaius, Lam., of the Arctic 
Mouth, surrounded by Antarctic and neighbouring cold 

°^*"**' seas, and P. bicaudatus, Dan., of the 

north Atlantic and Arctic seas; (ii.) Priaptdoides australis, 
de Gueme, of the southern circumpolar waters; and (iii.) 
Halicryptus, with the species H, spinulosus, v. Sieb., of 
northern seas. They live in the mud, which they eat, in 
comparatively shallow waters up to 50 fathoms. 

Authorities. —Apel, Zeitschr. wiss. Zool. (1885), vol. xlii.; Scharfi, 
Quart, Jourrt. Mic. Set. (1885), vol. xxv.; Ehlcrs, Zeitschr. wiss. 
Zool. (tSOi), vol. xi.; Schauinsland, Zool, Am. (tSSO), vol. ix.; De 
Gueme, Mission scientifique du Cap Horn (1891), vol. vi.; Michael- 
sen, Jahrb. Hamburg-Aust. (1888). vol. vi. (A. E. S.) 

PRIAPUS, in Greek mythology, son of Dionysus (or Adonis 
or Hermes) and Aphrodite (or Chione). He is unknown to Homer 
and Hesiod. The chief seat of his worship was the coast of the 
Hellespont, especially at Lampsacus, which claimed to be his 
birthplace. Thence his cult extended to Lydia, and by way of 
the islands of Lesbos and Thasos to the whole of Greece (espe¬ 
cially Argolis), whence it made its way to Italy, together with 
that of Aphrodite. Priapus is the personification of the fruit¬ 



fulness of nature. Sailors invoked him in distress and fishermen 
prayed to him for success. He gradually come to be regarded 
as ue god of sensuality. His syinbol was the phallus, an em¬ 
blem of productivity and a protection against the evil eye. The 
first fruits of the gardens and fields, goats, milk and honey, 
and occasionally asses, were offered to him. He was sometimes 
represented as an old man, with a long beard and large genitals, 
wearing a long Oriental robe and a turban or garland of vine- 
leaves, with fruit and bunches of grapes m his lap. Amongst 
the Romans, rough wooden im^es, after the manner of the 
hermae, with phallus stained with vermilion, were set up in 
gardens. His image was placed on tombs, as symbolizing the 
doctrine of regeneration and a future life, and his name occurs 
on sepulchral inscriptions. In his hand he carried a bill-hook or 
club, while a reed on his head, shaking backwards and forwards 
in the wind, acted as a scarecrow, 

PRIBILOF ISLANDS (often called the Fur Seal Islands, 
Russian equivalent, “ Kotovi ” ), a group of four islands, part 
of Alaska, lying in Bering Sea in about 56* 50' N. and 170® W., 
about zoo m. N. of Unalaska and zoo m. S. of Cape Newenham, 
the nearest point on the mainland. The principal islands are 
St Paul (abwt 35 sq. m.; 13 m. long, from N.E. to S.W.; max¬ 
imum width about 6 m.; named from St Peter and St Paul’s 
Day, on which it was discovered) and St George (about 27 sq. m.; 
10 m. long, maximum width, 4 m.; probably named after Pri- 
bilof’s ship), about 30 m. S.E.; Otter and Walrus islets, the former 
covering about 4 sq. m., and the latter merely a reef covering 
about 64 acres, are near St Paul. In 1907 the native popula¬ 
tion was Z63—170 on St Paul and 93 on St George. Only agents 
of the United States or employes of the lessees are permitted 
as residents on the islands. The islands are hilly and vol¬ 
canic—Bogoslof, a crater on St Paul, is 600 ft. high—without 
harbours, and have a mean annual temperature of about 357° F., 
and a rainfall of about 35 in. There are only two seasons— 
rainy summers lasting from May to October, and dry winters 
from November to April. The flora is restricted to ferns, 
mosses and grasses, though there are some creeping willows and 
small shrubs. The largest seal rookery, containing about 80 % 
of the seals in the Pribilofs, is on St Paul. The seals found here 
are a distinct variety {Callorhinus alascanus), with much better 
fur than that of any other variety. Besides the fur seal there 
are blue and grey foxes (more on St George than on St Paul), 
and on St George Island and on the Walrus reef there are great 
bird rookeries—^the breeding places of immense numbers of 
gulls, sea-parrots, auks, cormorants and arries (Lomvia arra). 

The islands were first sighted in 1767 by Joan Synd, and were 
visited in 1786 by Gerasim Pribilof, who discovered the fur seal 
rookeries for wluch they became famous. From Russia the 
islands passed with Alaska to the United States in 1867. From 
1870 to 1890 the United States government leased the islands 
to the Alaska Commercial Company. In 1890 the monopoly 
passed to the North American Commercial Company. But 
the industry shrank considerably owing to pelagic sealing. The 
season during which land hunting is allowed on the islands 
includes June, July, September and October. (See also Seal 
and Bering Sea : Arbitration.) 

PRIBRAM, a town of Bohemia, Austria, 39 m. S.W. of Prague 
by rail. Pop. (1900), 13,576, together with the adjoining town¬ 
ship of Birkenberg, 19,119, almost exclusively Czech. It lies 
in a valley between the hiUs of Birkenberg and Heiliger Berg, 
and in its neighbourhood are the lead and silver mines which 
belong to the Austrian government and are worked in nine shafts, 
two of which, the Adalbert shaft (3637 ft.) and the Maria shaft 
(3575 ft.), are the deepest in the world. The mines have been 
worked for several centuries, but their actual prosperity dates 
from 1770, when the sinking of the Adalbert shaft began. They 
yield yearly an average of 80,000 Ib of silver and 1900 tons of 
lead. At the top of the Heiliger Berg (1889 ft.) is a church 
with a wonder-working image of the Virgin, which is the chief 
place of pilgrimage in Bohemia. 

PRICE, BARTHOLOMEW (181S-1898), English mathematic^ 
and educationist, was bom at Coin St Dems, Gloucestershire, 



PRICE, BONAMY—PRICE, R, 


in iStS. He was educated at Pembroke Odiege, Oxford, of 
whkjh college (after taking a first class in matkematics in 
(S40 and gakiiag the university mathematical scholarship 
in 1841) he became feKow in 1844 and tutor and matfaematicid 
lecturer in 1845. ^ leaning position in Che 

mathematical teacluug of the uttiversity, and pubKshed trea¬ 
tises on the THfftrmtial c«dcul'us(m 1848) and the Iwfiniiesimd 
ealculxft (4 vola, 1851-1860), wh>ch (or l^g were the reoogBMed 
textbooks iStere. This latter work incSuded the differential 
and integral cniculus, the calculus of variations, the theory off 
attractions, and analytical mechanics. In 1853 he was ap¬ 
pointed Sedlcian professor of natural philosophy, Tc.sig«ii)g it 
in June 1898. His chief public activity at Oxford was in con¬ 
nexion with the hebdomadal council, and with the Clarendon 
Press, of which he was for many yearrs secretary. He was 
also a curator of the Bodleian Library, an honorary feltow of 
Queen’s College, a gm-erwor of Winotiester College ond a visitor 
of Greenwich Observatory. In 1891 he was elected Master of 
Pembroke CoHege, which dignity carried with it a cauonty of 
Gloucester Cathedral. He dial on tllie a9th 'of December 1S98. 
See Monthly Notices of the Royal Astronomical Society (*899). 

PRICE, BONANY (1807-1888), English political economist, 
WHS bom at St Peter Port, Guernsey, on the sand of May 1807. 
He entered at WoroestieT College, Oxford, in 1835, where he took 
a double first in i8»9. From 1830 to 1850 he was an assistant 
master at Rugby school. He then lived for some years in 
London, being engaged in business and literary work, amd was 
appointed lo serve on various royal commisaons. He married 
in 1864. In 1868 he was elected Drummond professor of pditi- 
cal economy at Oxford, and was thrire re-elected to tlic post, 
which he held till his death. In 1883 he was elected an honorary 
fefiow of his college. In addition to his professorial work, he 
was in much request as a popular lecturer on political economy. 
He died in London on the 8th of January 1888. His principal 
publications, exclusive of pamphlets, were: The Principles 
of Currency (1869), Currency and Banking (1876), Chapters on 
Practical Political Economy (1878). 

PRICE, RICHARD (1723-1791), English wiorat and political 
philosopher, son of a dissenting minister, was bom on the a3rd 
of February 1723, at Tyntoa, Glamorganshire. He was educated 
privately and at a di-ssenting academy in London, and became 
chaplain and companion to a Mr Streatfieid afStoke Newington. 
By the death of Mr Streatfield and of an uncle in 1756 his cir¬ 
cumstances were corwiderably improved, and in 1757 he nwiTied 
a Miss Sarah Blundell, originally of Belgrave in Leicestershire. 

In 1767 he published a vefume of sernaons, which gained him 
die acquaintance of Lord Shelburne, an event wiiich had much 
influence in raking his reputation and determining the char¬ 
acter of hk subsequent pursuits. It was, howevei',as a writer on 
financial and political questions that Price became widely known. 
In 1760, in a letter to Dr Franklin, he wrote some observations 
on the expectation of lives, the increase of mankind, and the 
population of Ixindon, which were published in the. Philosophical 
Transactions of that year; in May 1770 he communicated to 
the Royal Society a paper on the proper method of calculating 
the \ allies of contingent reversions. The publication of these 
papers is said to have exercised a beneficial inffuence in draw¬ 
ing attention to the inadeepate calculations on which many 
insurance and betiefit societies had recently been {omed. In 
1769 Price received the degree erf D.D. from the university of 
Glasgow. In 1771 he pwblishod his Appeal io the Public an 
the Subject of the Natiotied Debt (ed. 1772 Mid 1774)- This 
pamphlet excited cansidenible controversy, and is supposed to 
have mfhienced Pitt in re-estabikhing the Mnking fwid for the 
extinction of the national ddbt, which had been created by 
Walpole in 1716 and abolished in 1733. The means, however, 
which Price proposed for the extinction of the debt are described 
by Lord Overstone' as “ a sort of hocus-pocus machinery,” sup¬ 
posed to work "without loss to any one,” and ownseqoently 
unsound. 

1 LoedOventene reprinted in tSjy. for private circulation, Price's 
and other rare tracts on the national debt and the sinking fund. 


IVice then turned his attentien to the question of the Americaii 
-colonies. He had from .the first been strongly reposed to the 
war, and in 1776 he published a pamphlet entitled ObsermHons 
onCnnl Liberty and the ^metieeamd PoHeyiif the War with Awteriia. 
Beveral thousand copies of this work were sold within a few 
(hqrt; a cheap edition was soon issued; the 'pampihlet was ex- 
toUed by one set «f politicians and abus^ by another; amongst 
its critics were Dr Markham, archbishop of York, John Wesley, 
and Edmund Btiike; and Price rapidly became one of the best- 
known mem in England. He was presented with the freedom of 
the ciiy <tf London, and it is said that his pamphlet had no in¬ 
considerable share in determining the Americans to derhire their 
ind^ndence. A second pamphlet on the war with America, 
the debts of Great Britain, and kindred topics followed in the 
spring of 1777. His name thus became identified withthecause 
of American independence. He was the intimate friend 
of Franklin; he cotresponded with Turgot; and in the winter 
of 1776 he was invited by Cangness to go to America and assist 
in the financial administration of the states. This offer lie 
refused from nnwiUiagness to quit his own country and his 
family connexions. I* 1783 be received the degreeof D.D. from 
Yale College. 

One of Price's most intimate friends was Dr Priestley, in spite 
of the fact that they took the most apposite views on morals 
and metopliysics. In 1778 appeared a published -correspon¬ 
dence between these two kbetal theologians on the sobjects 
of materialism and necessity, wiierein Price maintains, in opposi¬ 
tion to Priestley, the free agency of man aind the unity and 
immateriality of the human soul. Both Price and Priestley were 
what would now vaguely I'C called ” Unitarians,” though they 
■occupied respectively the extreme right and the extreme left 
position of that sclioOl. Indeed, Price’s opinions would seem 
to have been rather Arian than Socinian. 

The pamiihlets on the American War made Price famous. 
He preached to crowded congregations, and, when loird Shel¬ 
burne acceded to power, not only was he offered the post of 
private secretary to the premier, but it is said that one of the 
paragraphs in the king’.s speech was suggested by him and even 
inserted in his words. In 1786 Mrs Price died. There were no 
children by the marriage, his own health was failing, and the 
remaindw of his life appears to have been clouded by solitude 
and dejection. The progress of the French Revolution alone 
cheered him. On the 19th of April 1791 he died, worn out 
with suffering and disease. 

The philosophical importance of Price is entirely in the region 
of ■ethics. The Review oj the Principal Questions in Morals {sjsy; 
3rd ed. revised, 1787) contains his whole theory. It 
is divided into ten chaplci s, the first oi which, though t* ■ 

a smill part of the whole, completes liis dcnionstratios taeory. 

Of ethical theory. The remaining chapters investigate details 
of minor importance, and are csjrecially Interesting as showing his 
relation to Butler and Kant (cb. iii. and eh. vii.). The work is pro¬ 
fessedly a refutation of Hutcheson, hut is rather constructive than 
polemical. The theory he propounds is closely allied to that of 
Cudworth, but is interesting mainly in comparison with the sub¬ 
sequent theories of Kant. 

I. Higlit asid wrong belong to actions t'n Rtemselves, By this 
he meaus, not that the cthic^ value of actions is indepcndnit oi 
their motive and end (soc di. vi), but rather that it is unaffected by 
consequences, and that it is more or less invariable for intelfigcirt 
beiogs. n. 'This ethical value is perceived toy reason or under¬ 
standing (which, unlike Kant, he doesnot distaoinrkh). which intui¬ 
tively recogniies fitness or congruity between actions, agents and 
total circnmstances. Arguing that ethical judgment k an act of 
discriiTrination, he endeavours to invalidate the doctrine of the 
mors! sense (see Shaftesbutct and Hutcheson). Yet, in denying 
the importance of the emotions in nmral jttdgmetrt, he is driven 
back to the admission that right actions must be " gratefni " to 
us; that, in fact, moral approbation includes bath an act of the under¬ 
standing and an emotion of tho heart. Still it remains true that 
reaaeai alone, in its highest development, would be a suificieat guiSe. 
In this oonidnsion he is in close agreement with Kant; reason is 
the aibiter, and right is (1) not a matter of the emotions and (2) not 
relative to imperfect human nature. Price's main point of differ¬ 
ence wirii Cudworth is that while Cudworth regards the moral 
criterion as a r/vt" vr raodiftcation of the rmnd, oxisting in gem 
and'deveSoped by clecumstoacea. Price r^rds it as a^mrad ineas 
the contemplation oi actions, but acquired necessarily, immediately, 
intuitivclv. In his view of disinterested action (cn. iu.) he adds 
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oottJimg to 9utkr, HI. Hoj^Maess he regard* i« ihe oaiy en4> 
conceivable by ua, q{ divine Providence, bqt it is a happiness 
wholly dqpenaetrt -upon re cti t u de. Virtue tends always to happi¬ 
ness, and u the end must produoe it'in Its wrfect dona. 

fPsTAti—Besides the above-mestianed.iniee wrote am £«wy en 
.iis Peculation .of Pmland (and cd., d78c0 i Fast-day Sermons, 
published respcctivcfy in 1779 and 1781: and Obsenaiions on (he 
importance of the American ilevolution and the means of rendering it 
a benefit to the World A. complete ^Hst of his works is given as 

an «;mndix to .Dr Westley's Fimr^ .Sermon. Bis views on the 
French devolution ore denounced hy Burke in his Refkotiotu on (he 
Revolution in France. Notices o! Price's ethical system occur in 
Mackintosh's Prwess of Ethical Philosophy, JouSroy's fntroduetion 
to EAtice, Vhewsn’s Bietory of MoreS Philosophy in Fnglani, 'Badn's 
Mantal and Moral Soiences. See also Ethjos, and T- Fowdar*s 
monograph on Shaitesbury and Hutcheson. For Price's life see 
memoir by his nephew, william Morgan. (J. M. M.) 

PRICE, the equivHlent in num^ for which a conunodity is 
sold or purchased, die valueanything expressed in terms of 
a mediuRi of exchm^e (see Vai-Us and WtuLTH). The word 
is aidwblet of “ praise,” commendaiion, eulogy, .tot. iosri, and 
“ pirize,” a reward of victory, the <ultiinate source of wiwh is 
the Lat. pretitm ; the Aryan root far-, to buy, is seen k 
Skr. pana, wages, reward, Gr, irmpdoKov, to ^ 1 , .&r. The 
0 . Fr. pris, a^d. fritt, was taken from a Late I.atin form, 
prtfrti(m,.and:had the variousrneaningsof the English “.price,” 
“ prize,” and “ praise it was adapted in Fmgliiili as fms «r 
prite end was.gradual^ difienentiated in form for the different 
meanings; thus “praise ” was developed from an earlier verbal 
form preise or prtyse in .the 15th century; the originai.nuanmg 
survives in “ appraise,” to set a value to anything, of. the cur¬ 
rent meaning lof “ to prize,” to value higbiy. “ Prize,” re¬ 
ward, does not appear as a separate form till the idth century. 
In “ prize-fight,” a boxing contest for money, the idea of reward 
seems dear, but the word appears earlier than the form “ prize ” 
in this sense and means a contest or match, and may be .a differ¬ 
ent word altogether.; the New Kngli&h Dictionary compares the 
Greek use of dShov, ilherally reward, hence contest. “ Prize ■" 
in the sense of that which is captured in war, especially at 
sea, is a distinct word. It comes through the Fr. ^ise, 
early Romanic presa for prensa, from Lat. praekendete, to 
seize, capture. For the int^national law on the subject see 
PjlIZE. 

PRICHARD, JAMES COWLES (1786-1848), English phy¬ 
sician and ethnologist, was bom on the nth of February 1786 
at Ross in Ilereford.shire. His parents were of the Society of 
Friends, and he was educated at home, especially in modern 
languages and general literature. He adopted medicine as a 
profession mainly because of the facilities it offered for anthro¬ 
pological mvestigalion.s. He took Ids M.D. at Kdmbutsh. 
afterwards reading for a year .at Trinity College, Cambridge, 
whence, joining the Church of England, he imigiated to St John's 
College, Oxford, afterwards entering as a gentleman commoner 
at Trinity Collie, Oxford, but taking no degree in either uni¬ 
versity. In 1810 he settled at Biistol as a physician, and in 
1813 published his Researches into the Physical History of Man, 
in 2 vols., afterwards extended to 5 vols. The central principle 
of the book is the primitive unity of the human species, acted 
upon by causes wnich have since divided it into permanent 
varieties or races. The work is dedicated to Blumenbach, whose 
five races of man are adopted. But where Prichard exceDed 
Blumenbach and all his other predecessors was in his ^asp 
of the principle that people should be studied by combining 
all available characters. One investigation begun in this work 
requires .giedal mention, the bringing into view of the fact, 
neglected or contradicted bvphilologists, that the Celtic nations 
arc dllied by language with the Slavonian, German and Pelas- 
gian (Greek and Latin), thus forming a fourth European branch 
of the Asiatic stock (which would now be called Indo-European 
or Aryan). His special treatise containing Celtic compared with 
Sanskrit words appeared in 1831 under the title Easlern Origin 
«/ the Cdlic nations. It is remarkable that the essay by Adolphe 
Pictet, De i'Apniti Ses tangues cetliques avec le Sanscrit, which 
was crowned by the French Academy and made hs author’s 
reputation, should have been published in 1837 in evident 


ignormee «f the earlier and m some mpacie stricter invesr 
tigetions of Prichard. 

In 1843 Prichard |)ublished h» NalimU Jlislory of JUanf in 
which he ^reiterated his belief ia the specific unity d man, pomt- 
ipg out that “ the same inward ,and mental nature is to be re¬ 
cognized .in all the races.” Prichard may fairly be fiopoured 
wuh the .title of the founder of the English branch of the sciences 
of .acthrcpolngy and ethnolqgy. In 18x1 be was appointed 
jkjrsiciim .to St Peter’s hospital, Bristol, and in 1814 to the 
Bristol infirmaty', In 1822 .he published Treatise an.Diseases of 
the Nermus .System (pt i.), and in 1835 a Treatise .on Insanity 
and other Disorders afftcimg lie Mind, in which he advanced the 
themy of the existence of a distinct mental disease, “ moral 
insanity.” In 184a, following up this suggestion, he published 
On the difftr.tnl forms of Insanity in reiaJion to Jurisprudenet 
designed for the use lOf Persons concerned in Legal Questions 
regarding Vnsoundness of Mind. In 1845 he was made .a com¬ 
missioner in lunacy, and removed to London. He died there 
three years later, on the 23rd of December, of rheumatic fever. 
At the time of his death be was president of the Ethnological 
Society and a fellow of the Royal Society. Among his less 
important works were; A Revieio of the Doctrine af a Vital 
Principle (1829); On the Trealmenl of Hemiplegia (183*); On 
the Extinction of some Varieties af the Human Rjoce (1839); 
Analysis of Egyptian Mythology (1819). 

See Memoir by Dr Thomas Hodgkin (1708-1866) fn the Journal 
of the Ethnological Society (Feb. 1849); Memoir read before the 
Bath and Bristol branch of the ProrHneial Medical and Surgical 
Association (March 1840) by Dr ]. A. Symonds {Jaum. Eth. Soc.. 
1850); Prichard and Symonds in Spccicd Relation to Mental Science, 
by Dr Hack Tuke (1891). 

PRiCK POSTS, an old architectural name given sometimes 
to the queen posts of a roof, and sometimes to the filling in 
quarten in framing. (See Post and Pane.) 

PRIDE, TBCHNAS (d r(58), parliamentarian general in the 
English Civil War, is .stated to have been 'bsought up by the 
parish of St Bride’s, London. Subsequently he was a drayman 
and a brewer. At the beginning of the Civil War he served as 
a captain under the earl of Essex, and was gradually promoted 
to the rank of colonel. He distinguished himself at the battle 
:o{ IVoston, and with his regiment took part in the military 
occupation of London in Deoember 1648, which was the first 
stq> towards bringing the king to trial. The second was the 
expulsion of the Presbyterian and Royalist elements in the 
House of Commons, for which Pride is chiefly remembered. 
This, resolved by the army council and ordered by the lord 
general, Fairfax, was carried out by Colonei Pride’s regiment. 
'Taking his stand at the entrance of the House of Commons with 
a written list in his hand, he caused the arrest or exclusion of 
the obnoxious members, who were pointed out to hhn. After 
about a hundred memb^s had been thus dealt with (“ Pride’s 
Purge ”), the mutilated House of Commons proceeded to bring 
the king to trial. Pride was one of the judges of the king and 
signed his death-warrant, appending to his signature a seal 
showing a coat of arms. He commanded on infantry brigade 
under Cromwell at Dunbar and Worcester. He took no con¬ 
spicuous part in Commonwealth politics, except in opposing the 
proposal to confer the kingly dignity on Cromwell. He was 
knighted by the Protector in 1656, and was also chosen a mem¬ 
ber of the new House of Lords. He died at Nonsuch House, 
an estate which he had bought in Surrey, on the 23rd of October 
1658. After the Restoration his body was ordered to be dug 
.up and suspended on the gallows at Tyburn along with those 
of Cromwell, Ireton and Bradshaw, though it is said that the 
execution of this sentence was evaded. 

Noble, Lives of the Itmioide$\ Bate, Lives of the Prime Actors and 
Principal Contrivers of the Murder of Charles 7 .; Cartyle, Cromwell's 
Letters and Speeches. 

PRHKBAUX, HUMPHREY (1648-1724), EngHsh divine and 
Oriental scholar, was bom of good family at H&ee, in Cornwall, 
j on the 3id of May 1648, and received Ws early education at the 
grammar schools of Liskeard and Bodmin. In 1665 he was 
placed at Westminster under Busby, and k 1668 -went on to 
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Oirist Church, Oxford, where he took his degrees in the following 
order: B.A., 1672; M.A., 1675; B.D., 1682; and D.D., 1686. 
His account of the famous Arandel marbles just gjiven to the 
university appeared in 1676. In 1679 he was appointed to the 
rectory of St Clement’s, Oxford, and Hebrew lecturer at Christ 
Church, where he continued until February 1686, holding for 
the last three years the rectory of Bladon with Woodstock. 
In 1686 he exchanged for the benefice of Saham in Norfolk. 
The sympathies of Prideaux inclined to Low Churchism in 
religion and to Whiggism in politics, and he took an active part 
in Uie controversies of the day, publishing the following pam¬ 
phlets : “ The Validity of the Orders of the Church of England ” 
(1688), “Letter to a Friend on the Present Convocation” 
(rdyo), “The Case of Clandestine Marriages stated” (rdpi). 
Prideaux was promoted to the archdeaconry of Suffolk in I^em- 
Irer 1688, and to the deanery of Norwich (he had long been one 
of the canons) in June r702. In 1694 he was obliged, through 
ill health, to resign the rectory of Saham, and after having 
held the vicarage of Trowse for fourteen years (1696-1710) 
he found himself incapacitated from further parochial duty. 
He died at Norwich on the 1st of November 1724. 

Many of the dean’s writings were of considerable value. His 
Life of Mahomet (1697) was really a polemical tract against the 
deists and has now no biographical value. Both it and his Directions 
to Churchwardens (1701) passed tlirough several editions. Even 
greater success attended The Old and New Testament connected in 
the History of the Jews (171(1), a work which not only displayed 
but stimulated research. Biographical details of his numerous 
publications and of liis manuscripts are given in the Bibliotheca 
Cornubiensis, ii. 527-533, and iii. 1319. A volume of his letters to 
John Ellis, some time under secretary of state, was edited by 
E. M. Thompson for the Camden Society in 1875; they contain a 
vivid picture of Oxford life after the Kestoration. An anonymous 
life (probably by Thomas Birch) appeared in 17.18; it was mainly 
compiled from information furnished by Prideaux's son Edmund. 

PRIE, JEANNE AGNES BERTHELOT DE FLENEOF, 

Marquise de (1698-1727), French adventures.s, was the 
daughter of a rich but unscrupulous father and an immoral 
mother. At the age of fifteen she was married to Louis, marquis 
de Prie, and went with him to the court of Savoy at Turin, 
where he was ambassador. She was twenty-one when she 
returned to France, and was soon the declared mistress of Louis 
Henri, due de Bourbon. During his ministry (1723-1725) she 
was in several respects the real ruler of France, her most notable 
triumph being the marriage of Louis XV. to Marie Leszczynska 
instead of to Mile de Vermandois. But when, in 1725, she 
sought to have Bourbon’s rival Fleur>' exiled, her ascendancy 
came to an end. After Fleury’s recall and the banishment of 
Bourbon to Chantilly Mme de Prie was exiled to Courbipine, 
where she committed suicide the next year. 

See M. H. Thirion, Madame de Prie (Paris, 1905). 

PIRDB-DIEU, literally “pray God,” strictly a prayer desk, 
primarily intended for private use, but often found in, churches 
of the European continent. It is a small ornamental wooden 
desk furnished with a sloping shelf for books, and a cushioned 
kneeling piece. It appears not to have received its present 
name until the early part of the 17th century. At that period 
in France a small room or oratory was sometimes known by 
the same name. A similar form of chair, in domestic furniture, 
is called prie-dieu by analogy. 

PRIEGO DE CORDOBA, a town of southern Spain in the 
extreme S.E. of the province of Cordova, near the headwaters 
of the river Guadajoz, and on the northern slope of the Sierra de 
Priego. Pop. (1900), 16,902. The district abounds in cattle and 
mules and agricultural products, especially wine and oil. The 
local industries also include tanning and manufactures of esparto 
fabrics, rugs and cotton goods. The oldest church was built 
in the 13th century and subsequently restored; it has a fine 
chapel. There are ruins of an old castle—Priego having ^en a 
fortified city of the Moors which was captured by the Christians 
in 1226; lost again, and finally retaken in 1407. 

PKIENE (mod. Samsun kale), an ancient city of Ionia on the 
foot-hills of Mycale, about 6 m. N. of the Maeander. It was 


formerly on the sea coast, but no'w lies some miles inland. It is 
said to have been founded by lonians under Aegyptus, a son of 
Neleus. Sacked by Ardys of Lydia, it revived and attained 
great prosperity under its “ sage,” Bias, in the middle of the 6th 
century. Cyrus captured it in 545; but it was able to send 
twelve ships to join the Ionian revolt (500-494). Disputes 
with Samos, and the troubles after Alexander’s death, brought 
Priene low, and Rome had to save it from the kings of Pergamum 
and Cappadocia in 155. Orophemes, the rebellious brother of 
the Cappadocian king, who had deposited a treasure there and 
recovered it by Roman intervention, restored the temple of 
Athena as a thankoffering. Under Roman and Byzantine 
dominion Priene had a prosperous history. It passed into 
Moslem hands late in the 13th century. The ruins, which lie 
on successive terraces,-were the object of missions sent out 
by the English Society of Dilettanti in 1765 and 1868, and have 
bwn thoroughly laid open by Dr Th. Wiegand (1895-1899) for 
the Berlin Museum. The city, as rebuilt in the 4th and 3rd 
centuries, was laid out on a rectangular scheme. It faced south, 
its acropolis rising nearly 700 ft. behind it. The whole area was 
enclosed by a wall 7 ft. thick with towers at intervals and three 
principal gates. On the lower slopes of the acropolis was a shrine 
of Demeter. The town had six main streets, about 20 ft. wide, 
running east and we.sl and fifteen streets about 10 ft. wide 
crossing at right angles, all being evenly spaced; and it was thus 
divided into about bo insulae. Private houses were apportioned 
four to an insula. The systems of water-supply and drainage 
can easily be discerned. The houses present many analogies 
with the earliest Pompeian. In the western half of the city, on a 
high terrace north of the main street and approached by a fine 
stairway, was the temple of Athena Polias, a hexastyle peripterial 
Ionic structure built by Pythias, the architect of the Mausoleum. 
Under the basis of the statue of Athena were found in 1870 
silver tetradrachms of Orophemes, and some jewelry, probably 
deposited at the time of the Cappadocian restoration. Fronting 
the main street is a series of halls, and on the other side is the fine 
market place. The municipal buildings, Roman gymnasium, 
and well preserved theatre lie to the north, but, like all the other 
public structures, in the centre of the plan. Temples of 
Isis and Asclepius have been laid bare. At the lowest point 
on the south, v/ithin the walls, was the large stadium, con¬ 
nected with a gymnasium of Hellenistic times. 

See Society ol Dilettanti, Ionian Antiquities (1821), vol. ii.; Th. 
WieRand and H. Schrader, Priene (1904); on inscriptions (3O0) 
see Hiller von G 4 rtringcn, Inschriften von Priene (Berlin, 1907), with 
collection of ancient references to the city. (D. G. H.) 

PRIEST (Ger. Priester, Fr. pretre), the contracted form of 
“ presbyter *’ {rrpterP^epos, “ elder see Presbyter), a name 
of office in the early Christian Church, already mentioned in the 
New Testament. But in the English Bible the presbyters of 
the New Testament are called “ elders,” not “ priests ”; the latter 
name is reserved for ministers of pre-Christian religions, the 
Semitic {kohdntm, sing. ^uWn) and (kemdrim), 

or the Greek UpiXs. The reason of this will appear more clearly 
in the sequel; it i.s enough to observe at present that, before our 
English word was formed, the original idea of a presbyter had 
been overlaid with others derived from pre-Christian priest¬ 
hoods, so that it is from these and not from the etymological 
force of the word that we must sUrt in considering historically 
what a priest is. The theologians of the Greek Md Latin 
churches expressly found the conception of a Christian priest¬ 
hood on the hierarchy of the Jewish temple, while the names 
by which the sacerdotal character is expressed— Upevt, sacerdos 
—originally designated the ministers of sacred thmgs in Greek 
and Roman heathenism, and then came to be used as tranjla- 
tions into Greek and Latin of the Hebrew kohen. Kokin, ItpeiJs, 
sacerdos, are, in fact, fair translations of one another; they all 
denote a minister whose stated business was to perform, on 
behalf of the community, certain public ritual acts, particularly 
sacrifices, directed godwards. Such ministers or priests existed 
in all the great religions of ancient civilization. The term 
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“priest” is sonMtimes taken to include “sorcerer,” but this 
use is open to criticism and may produce confusion. 

The close inter-relation which existed in primitive society 
between m^ic, priesthood and kingshij} has been indicated by 
Fraser in his Early History of th* Kingskip, His remarks throw 
some li^t on the early charter of priesthood as well as king- 
slup, “ When once a special cIslss of sorcerers has been segre¬ 
gated from the community and entrusted it with ^e 
discharge of duties on which the public safety and welfare 
ore believed to depend, these men gradually rise to wealth 
and power till their leaders blossom out into sacred kings.” 
According to Frazer’s view, “ as time goes on the fallacy of magic 
becomes more and more (^parent and is slowly displaced by 
religion; in other words the magician gives way to the priest. 
Hence the king starting os a magician tends gradually to 
exchange the practice of magic for the functions of prayer and 
sacrifice.” We are not concerned here with the debatable 
question whether mape preceded religion. Probably magic 
was always accompamed by some primitive form of animism 
whether the Melanesian mana or fetishism (see Dr Haddon’s 
Magic and Fetishism, pp. 58-64, 64-90). 

The investigations which have been carried on in recent years 
by King, Tallquist and Zimmem, os well as by Priimiow and 
Craig, on the magic and ritual of Babylonia and Assyria have 
been fruitful of results. The question, however, remains to 
be settled how for the officials and their functions, which in the 
much more highly developed civilization of Babylonia came to 
be differentiated and specialized, can be strictly included 
under the functions of priesthood. The answer to this question 
will be in many coses negative or affirmative according to 
our strict adherence or the reverse to the definition of the 
priest set forth above as “ a minister whose stated business it 
was to perform on behalf of the community certam ritual acts, 
in some cases sacrifices (or the recitation of prayers), directed 
Godwards.” On the other hand the seer, diviner and prophet 
is a minister whose function it is to communicate God’s will 
or word to man. This is not a distinction which governs 
Zimmern and other writers. Our chief source of information 
Is Zimmern’s Beitrdge lur Kenntniss der Babylon: Religion, 
pp. 81-95, from which Lagrange in his Etudes sur Us religions 
semitiques ^ lias chiefly derived his materials (ch. vi. p. 222 sqq.) 
respecting Babylonia and Assyria. Zimmem’s results are 
•summarized in K.A.T.’^ p. 589 sqq. Here we find magic and 
soothsaying closely intertwined with priestly functions as, we 
shall see, was the case in early Hebrew pre-exilian days with 
the KOhen. It must be borne in mmd that primitive humanity 
is not governed by logical distinctions. Among the Babylonians 
and Adrians the baru (from baru to see, inspect) was a sooth- 
.saying priest who was consulted whenever any important 
undertaking was proposed, and addres.sed his inquiries to Sama^ 
the sun god (or Adad) as bit biri or lord of the oracle (accompanied 
by the sacrifice of lambs). The signs were usually obtained 
from the inspection of the liver (according to Johns, that of the 
lamb that was sacrificed); or it took place through birds; hence 
the name in this case given to the barH of dagil issure “ bird in- 
.spcctor.” Johns, however, is disposed to regard him as a distinct 
functionary. Sometimes divination took place through vessels 
filled with water and oil (see Ombn and Divination). 

As contrasted with the baru or soothsaying priest, as he is 
called by Zimmem, we have the oMpu, who was the priest- 
magician who dealt in conjurations (Uptu), whereby diseases 
were removed,' spells broken, or in expiations whereby sins were 
expiated. Tallquist’s edition of the MaUii series of incantations 
and his explanation^ of the ritual, and also the publications 
by Zimmem of the Surpu series of tablets in his Beitrdge have 
rendered us familiar with the functions of the diipu. See article 
“ Magic ” in Hastings’s EFct. Bible, where examples are given of 
incantations with magical by-play. Also compare Jastrow’s 
Religion of Babylonia (1898), ch. xvi., “ The Magical Texts,” 
where a fuller treatment wiU be found. Now, as the conjura¬ 
tions were addressed to the deity, aiipu, according to the 
definition given above, comes more reasonably under the category 
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of priests But the priest belongs to the realm of religion 
proper, which involves a relation of dependence on the superior 
power, whereas the aiipu belongs to the realm of magic, whidi is 
coercive and seeks “ to constrain the hostile power to give way ” 
(Lapmge). 

There was also a third kind of priest called the SMmmaru, 
whose function it was to sing hymns. 

In the earlier period of the Assyrian monarchy we find the king 
holding the office of porte-si or iiakkn or (mote definitely) the 
iangu, i.e. priest of ASur, the patron-deity of Assyria. This 
high-priestly office towards the tutelaiy deity of the nation 
appears to have belonged to the king by virtue of his royal 
rank. In Babylonia unde the last empire (except in the case 
of NebuchadrezzM, who calls himself paUsi firi, "exalted 
priest,” K, 1 .B, iii. p. 6 oj no such high-priestly function 
attached to the king, for in Babylonia the priesthoods were 
endowed with great wealth and power, and even the king stood 
in awe of them (see Johns, Babylonian and Assyrian Laws, 
Contracts and Letters, p. 212 sqq.). These powerfully-organized 
priesthoods, as well as the elaborate nature of their ritual and 
apparatus of worship, must have deeply and permanently 
impressed the exiled Jewish community. Thus arose the more 
developed system of Ezekiel’s scheme (xl.-xlviii.) and of the 
Friestercodex and the high dignity which became attached to the 
person of the High Priest (reflected in the narrative of Uzziah’s 
leprosy in 2 Chron. xxvi. 16-20). Other parallels to the sacer¬ 
dotal system of the Priestercodex may here be noted, (i) 
According to Zimmem the barH and the asipu formed close 
gilds and the office passed from father to son. This is certainly 
true of the iang&tu or priesthood, which was connected with a 
special family attached to a particular temple and its worship. 
(2) Johns also points out the existence of the rab-baru, chief 
soothsayer, and the rab-ma'imaJlu or chief magician. (3) Ilodily 
defects (as squinting, lack of teeth, maimed finger) were disquali¬ 
fications for priesthood (cf. Lev. xxi. 17 sqq.). (4) In the ritual 
tablets for the asipu published in Zimmera’s Beitrdge, No. 26, 
col. iii, 19 sqq., we read “ that the maSmaiu (priest’s magician) 
is to pass forth to the gateway, sacrifice a sheep in the palace 
portal, and to smear the threshold and posts of the palace 
gateway right and left with the blood of the lamb.” 'We 
are reminded of Exod. xii. 7 (P). (5) The Babylonian term 
Jtuppuru (infin. Pael) is used of the magician-priest or aiipu and 
means “ wipe out.” This confirms the view that the Hebrew 
kipper, which appews to be a late word (specially employed 
in Ezek. and P.), originally had the meaning which belongs to 
the Aramaic, viz. “ wipe off ” and not “ cover ” as in Arabic. 
Zimmem thinks that the meaning “ atone,” “ expiate,” which 
belongs to the Pael form of the root k-p-r in both Aramaic 
and Arabic, was borrowed from the Babylonian (cf. Driver’s 
note in “ Deuteronomy,” Int. Commentary, p. 425 sqq., and 
especially his article “ Propitiation ” in Hastings’s Diet. Bible). 

The Rev. C. II. W. Johns, to whom reference has already been 
made, demurs (in a communication to the writer) to the fusion of 
the priest and the magician, and to the custom of " calling every 
unknown official a pnest or a eunuch." “ If a Babylonian said 
Sangu he meant one thing, by iitipu another, and by ramku another. 
I do not deny that the same man might unite all tnree functions in 
one person. Thus a Sangu had a definite share in the ofierings, a 
maSfflalua different share. It seems to me that the priests belonged 
to the old families who were descended from the oriraal tribe or 
clan, &c., that founded the city, and they could not admit outsiders 
save by adoption into the family. If a new god had a temple set 
up he had a new set of priests, but this priesthood descended in 
its line, e.g. a Sam:^ priest did not begot a man who became a priest 
of Nabfl. Further ‘ priest' implied a peculiar relation to the god. 
A soothsayer was a general practitioner in his art, not attached to 
any one god or tem^e. Anyone could be a ramku who actually 
poured out libations; that a prie.st usually did it was no exception 
to that rule. The priest was only a sort of specialist in the practice. 
The priest also offered prayer, interceded, &c. I caimot see that 
he taught. An oracle of the god came throngh him. If the modus 
operandi was akin to soothsaying it was only because that imecial 
form of soothsaying was peculiar to the particular cult of t^t god. 
and even this as a secondary development. I do not think that 
early priests received oracles save in dreams, &c. That magic 
early invaded religion is possible, but there are many traces of its 
being a foreign element. This is not usually pointed out." 
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Among the amirnt Egyptians the local god was the protector 
and lord of the district. Conaoquently it was the interest and 
duty of the inhabitants t» nvarathin the eultus of the pttron- 
deity of their city who dwelt in^their midst. Iforeoveri in the 
earlier times we find the prince of the nome acting os the High 
Priest of the local- god, but in course of time the state, repre¬ 
sented by the king, began to an ever-increasing degree to take 
oversight over the more important local cults; Thus we find 
that the Egyptian monarch was empowered to exercise priestly 
functione before all the gods. We constantly tee him- m the 
w^-painting.s portrayed as a priest in the conventional attitades 
before the images of the gods. In the chief sanctuaries the chief 
priests possessed special privileges, and it is probable that those 
ui the immediate entourage of the king were elected to these 
positions. The highest nobility in the nome sought the honour 
of priesthood^in the service of the local deity. One special class 
called hksr tub were charged with reciting the divine formulae, 
which were popularly held to possess magical virtue. In the 
middle empire (^Vllth to Xllth Dynasties) the lay element main¬ 
tains its position in religious eultus despite its complexity. But 
under the new empire (Dynasties XVJ Ilth and following) the pro¬ 
fessional priest had attained to ominous power. Thf temples 
possessed larger estates and became more wealthy. Priests 
increased in number and were divided into ranks, and we fod 
diem occupying state offices, just as in Babylonia the prie.st 
acts as judge or inspector of canals (Johns, Baiyl. and Assyr. 
Lasss, &c., p. at3). _ _ . 

We now turn to the priesthood as we find it in ancient Greece 
and Italy. Homer knows special priests who preside over ritual 
acts in the temples to which they are attached; but his kings 
also do sacrifice on behalf of their people. The king, in fact, 
both in Greece and in Rome, was the acting head of the state 
religion, and when the regal power came to an end his sacred 
functions were not transferred to the ordinary prie.sts, but either 
they were distributed among high officers of state, as archons 
and prytanes, or the tide of “ king ” was still preserved as that 
of a religions functicnary, as in the case of the rex sacrorum at 
Rome and the arcAsw iMiiUus at Athens. In the domestic 
circle the union of priesthood and natural'headship was never 
disturbed; the Roman paterfamilias sacrificed for the whole 
family. On the other hand, gentes and phratrias, which had no 
natural head, had special priests chosen from their members; 
for every circle of ancient society, from the family up to the 
state, was a religious os well asa civil unity, and had its own gods 
and sacred rites. The lines of relipous and civil society were 
identical, and, so long as they remained so, noantogonism could 
arise between the spiritual and the temporal power. In point 
of fact, in Greece and Rome the priest never attained to any 
considerable independent importance; we cannot speak of 
priestly power and hardly even of a distinct priestly class. 
In Greece the priest, so far as he is an independent functionary 
and not one of the magistrates, is simply the elected or hereditary 
minister of a temple charged with “ those things which are 
ordained to be done towards the gods ” (sec Aristotle, Pol. 
vi. 8), and remunerated from the revenues of the temple, or by 
the gifts of worshippoTB and sacrificial dues. The position 
was often lucrative and always honourable, and the priests 
were under the special protection of the gods they served. 
But their purely ritual functions gave them no means of estab¬ 
lishing a considerable influence on the minds of men, and the 
technical knowledge which they possessed as to the "way in which 
the gods could acceptably upproached was neither so intricate 
nor so mysteriouB-as to gi've the class a special importance. The 
funds of the temples were not in their control, but were tr»ted 
as public moneys. Above all, where, as at Athens, the decision 
of questions of sacred law fell not to the priests bnt to the collera 
of tiwiiTuC, one great source of priestly power was wholly 
lacking. There remains, indeed, one other sacred functwa 
of great importance in the ancient world in which the Greek 
tnicsts had a share. At man approached the gods in sacrifice 
and pjayers, so too the gods declared themselves to men by 
divers si^ and tokens, which it was pcssiblo to read by the; 


art of Dlvfnirtion (q.v.). In nations dhrination and priest¬ 
hood have always gone hand in hand; at Rome, for example, 
the augurs and the XF vki sacsorum^ who interpreted the 
Sbyltirre books, were priestly ooBeges. ha Grace, on the odler 
hand, divination was- not cttreralTy a priestly function; but it 
did belong to the priests of tBe Oracles (see Oa aclb). The great 
oracles, however, were of Panhcllenic celebrity wd did not 
serve each a particular state, mhI sO' in this dkectiCB also the 
risk of an independent priestly power within the state was 
avoided.' 

In Rome, again, where the functions of the priestfiood'were 
poiiticjly much more weighty, where the'ttchnkalitieB otreilgion 
were more compHcated, where pritsts itrte^retod die will of the 
gods, and where the pontiffs had a most important joritdiction 
in sacred things, die sute was much too strong to suffer these 
powers to escape from its own immediate control; the oW mon¬ 
archy of the king in sacred things desi ewted to; the inheritors of 
his temporal power; the highest civil and; religious functions' 
met in the same persons (cf; Cic, De dom. i. and every priest 
wa* subject to the state exactly as the magistrates were, referring 
all weighty matters to state decision and then efficuting what 
the one supreme power decreed. And it is instructive to 
observe that when the plebeians extorted their fuH shwe of 
political power they also demanded and obtained admission to 
every priestly college of political importance, to those, namely, 
of the pontiffs, the augurs, and the XF viri sacrorum. 
The Romans, it need hardily be said, had no hereditary priests.'' 

We can only glance briefly at the ancient religions of India 
(Aryan). “In historical times the priesthood is ngidly confined 
to members of the Brahman caste, who are regarded as the repre¬ 
sentatives of God on earth. But there are indications that at an 
earlier date the Kshatriya or warrior caste often became priests. 
The power of the priesthood began with the delegation by the 
king of bis sacrificial duties to a ‘ president ’ (purohita). This 
power grew with the growing importance ofl the sacrifice wd 
the complication of its ceremoni^ In the post-Vedic period 
‘ ri^t ’ or ‘ wrong ’ simpty means the exact performance or 
the neglect, whether intentional or unintontional—of all the 
details of a prescribed ritual, the centre of which was the sacri¬ 
fice. At thw period the priestly caste gained its unbounded 
power over the minds of men ” (ftofessorRapson). For further 
details as to the development of the priestly caste and 
wisdom in India the reader must refer to Brahminism; here it 
is enou^ to observe that among a religious people a priMthood 
whkh forms a close and still more an hereditary corporation, and 
the assistance of which is indispensable in all religious acts, 
must rise to practical supremacy in society «cept under the 
strongest form of despotism, where the severe^ is head of the 
Qiurch as well as of the state. 

Among the Zoroastrian Iranians, as among the Indian Aryans, 
the aid of a pfest to recite the sacrificial liturgy was necessary 
at every offering (Herod, i. 132), and the Iranian pricste (athra- 
vans, later Magi) claimed, like the Brahmans, to be the highest 
order of society; but a variety of conditions wwc lacking to 
give them the full place of their Indian teethren. Zoroas¬ 
trianism is not a nature religion, but the result of a reform 
which never, under the old empire, thoroughly penetrated the 
masses; and the priesthood, as it was not based on family tradi¬ 
tion, did not form a strict hereditaty caste. It was open to 
any one to obtain entrance into the priesthood, while on the other 
hand it was only as a priest thiM; he could exercise sacerdotal 
functions, for these were strictly reserved to priests. A«ord- 
ingly the clergy formed a compact hierarchy not inferior in 
influence to the clergy of the Christian middle ages, had great 
power in the state, and were often irksome even to the great king. 


' For the Greek priests, sec, besides SchOmann and other works on 
ireek antiquities, Newton, Essays on Art and Arehaeohgy, p. 136 se^l- 
from epigranliic materiaJ). See also for Greek as weU m Romm 
meet, ifft. ’ Sacerdoa " (Saeerdotium} in Warre Oonush s Concise 
Diet, of Greei and Roman Antiquities. . 

• On the Roman priests, see in general Marqnardt, Rimische 
^Hatsverwaltune, vrA. lii., and forthepoirtffii in partiailAr the art 
‘ Sacerdos" in wanre'Coraiah’s Coneise Diet., aJso Pontifex. 
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But the best estahnshedl hierarchy k not sO’ powerful as a easte^ 
anti the monarchs had' one stroi^ bold on the clergy by retaining 
the pataronage of great ecclesiastical places, and another ia the 
fact that the Smiticppenriaces ob the Tigris, i^cre the capital 
lay, were mamfy inhabited by men of other faith.* 

The duties of the priests were not restricted, to the services 
of' the temple, but they a^ took pact in the household cults. 
The ritual Itad a imchanical character and was by no means 
attractive. It is impossiUe to enter into the manifold details 
of the fire cultus which forms the main part of the worship in 
the Aveita. They belong to an earlier p^iod than the Zoicas- 
trian, nor was this fire cultus restricted to the templss. Portable 
fire altars were carried about and the worship coow be celebrated 
in any spot It may be notesd that in all the ceremonies in 
the rcligioa of the Avesta, incantations, prayers and confessioiK 
p^lay a very farge part. The prevailing dement in the incanU- 
rions consists in the exorcism of devils. In fact, the Persiaa 
religion throughout all its multitude of purifications, observances 
and expiatians was a constant warfare against in^urity, death 
and the devil. Amid all the ceremonialism of its priesthood 
there were also high ideris s:t forth in Zoroastrian religion of 
what a priest should be. Thus we read in 'VcndidSd xviii., 
“ Many there be, noble Zarathustra, who bear the mouth 
bandage, who have yet not girded their loins with the law. 
If such a one says ‘ I am an Athravan ’ he Kes, call him not 
Athravan, noble Zarathustra, said Ahura Maada, but thou 
shouldst call him priest, noble Zmathustra, who sits awake the 
whole night through and yearns for holy wisdom that enables 
man to stand on Path’s bridge feariess and with happy heart, 
the wisdom whereby he attains the holy and glorious world of 
paradise.” 

In this riqiid glance at some of the chief priesthoods of anti¬ 
quity we have hitherto passed over the pure Semites, whose 
priesthoods cal] for closer examination because of the profound 
influence which one of them—that of the Jews—has exercised 
on Cbi'istianity, and so on the whole history of the modem 
world. Hut before we proceed to this it may be well to note 
one or two things that come out by comparison of the systems 
already before u.s. Priestly acts—that is, acts done by one and 
accepted by the gods on behalf of many—^are common to all 
antique religions, and cannot be lacking where the primary 
subject of religion is not the mdividual but the natural com¬ 
munity. But the origin of a separate priestly class, distinct from 
the natural heads of the community, cannot be explained by any 
such brood general principle; in some cases, as in Greece, it ia 
tittle more than a matter cf convenience that part of the religious 
dut ies of the state should be confided to special ministers charged 
uith the care of particular temples, wt^e in others the inter¬ 
vention of a sperial priesthood is indispensable to the validity 
of every religious act, so that the priest ultimately becomes a 
mediator and the vehicle of all divine grace. This position, 
we see, can be reached by various paths : the priest may became 
indispensable through the growth of ritual observances and 
precautions too complicated for a layman to master, or he may 
lay claim to special nearness to the gods on the ground, it may 
be, of his race, or, it may be, of habitual practices of purity and 
asceticism which cannot be combined with the duties of ordinary 
life, as, for example, celibacy was required of priestesses of 
■Vesta at Rome. But the highest developments of priestly 
influence are hardly separable from something of magical 
superstition, the opus operaium of the priest has the power of a 
sorcerer's spell. The strength of the priesthood in Chaldaea 
and in Egypt stands plainly in the closest connexion with the 
survival of a m^ical element in the state religion, and Rome, 
in like manner, is more priestly than. Greece, because it is more 
superstitious. In most cases, however, where an ancient 
civilization shows us a strong priestly system we are unable to 
make out in any detail the steps by which that system was 
elaboiated; the clearest case perhaps is the priesthood of the 
Jews, which is not less interesting from its origin and growth 

. * Cf. aspadally Ndldeke'r TsAati, p. 430 aoq. 


than fvoiA the ii^ueace exerted by the syttm lo^ tire 
priests were dispersed ssid'their sanctnaiy Ian} in rains. 

Among the BomadiG. Secsitea to whom the. Hebrews 'bHoaged 
before they settled, in Canaan, there has never been any dsvel^ed 
piiestheod. The acta of reUgian partake of the Baaerw shnpUcity 
of desert life; apart fmin tbie private worship boasehOla gods 
and the ohlatiena and aalntatione ofiered at me graves of deptuted 
kinsman, the ntuel obsarvances of the ancient Arabs ware rmi» to 
the tribal sanctuary to salute the gpd with a gift of milk.firfa-fruits 
or the like, ,tbe sacrifice of firatU^s and vows (see Nazabsis and 
PAsscivaiq, and an occasional pilgtimaga to duchatge a vow at 
the annual feast and fair of one of the more distant holy places 
(ses Mecca), These acts roquiied no piiestly aid; each man slew 
Bis own victim and divided toe sactificB in hie own circle; the share 
of the god waa> the blood whidi was smeared upon er poured out 
beside stone (noth, ghahfhaHy sat up as an altat or p^aps as a 
symbol of the d^y. It doea not appear that any portioB of the 
sacrifice was bumiu on the altar, or that any part oi the victim 
was the due of the sanctuary. We find tberstors no trace of a 
sacrificial priesthood, but each temple bad one or more doorkeepers 
(tidin, hSfib), whose office was usnaUy hereditary ia a esetain family 
and who had the charge of the temple and its treaaurca The 
sacrifices and offerings wore acknowledgments of divine bounty and 
meaM used to ensure its continuance; the Arab was the " slave " 
of his god and paid him tribute, as staves need to do to theirmaaters, 
or subjects to their lords; and the free Bedouin, trained in the 
solitude of the desert to habits of absolute self-reliance, knew no 
master except his god, and acknowledged no other will before which 
bis own simuld bend. The voice of the god might be uttered in 
omens which the skilled could read, or conveyra in the inB;>ired 
thymes of soothsayers, but frequently it was sought in the oracle 
of the sanetuari^ whore the sacred lot was admlmstcrri for a fee 
by the Min. The sanctuary thas became a seat of iudgment, and 
here,too, compacts were sealed by oatlu and sacrifiefat ceremonies. 
These institutions, though known to ns only from sources belonging 
to an age when the old faith was falling to pieces, are eartmnly 
very ancient. The fundemcntal type of the Arabic sanctuary can 
bo traced through all the Semitic lands, and so appears to be older 
than the Semitic dispersion; oven the technical terms ere mainly the 
some, so that we may justly assume that the more developed ntual 
and priesthoods oi the settled Somites sprang from a state oi things 
not very remote what wt find among thn heathen Araba 
Now among the Arabs, as we have seen, ritual service is the aifiair 
of the individual, or of a mass of indlvidirals gathered in a great femt, 
but still doing worship each (or himself and his own pri-vate circle; 
the only public aspect of religion is found in connexion wito divina¬ 
tion and the oracle to which Idle affairs oi the community ore sub¬ 
mitted. In Groocfr and Rome the public saciificeB were tbs chief 
function oi religbn, and in them the priesthood represented the 
ancient kings. But in the desert there is no kuig and no sovereignty 
save that ofthe divine oracle, and therefore it is from the soothsayers 
or ministeis of the oeaele that a public ministry of religion can 
most naturally spring. With the fiegianlng of a settled state the 
sanctuaric.c must rise in importance and all the functions of revela¬ 
tion will gather lound them. A sacrificial priesthood will arise os 
the worship becomes more complex (especially as sacrifice in 
antiquity is a common preliminary to the consultatioa of an oracle), 
but tne pnbtic ritual wiu still remain closely associated with ora(^ or 
divination, and the priest will still be, above all things, a revcaler. 
That this was what actually happen^ may be inferred from tlie 
fact that the Canaanite and Phoenician name for a priest (tdAte) 
is identical with the Arabic /tSMn, a “ soothsayer." Sootl^ying 
was no modern importation in Arabia; its characteristic form—a 
monotonous croon of short rhyming clauses—is the same as was 
practised by the Hebrew " wizards who peeped and muttered" 
in the days of Isaiah, and that this form was native in Aisfiia is 
clear from its having a technical name which in Hebrew 

survives only in derivative words with modified sense.* The 
iahiti, therefore, is not a degraded priest but such a soothsayer as 
is found in most primitive societiua and the Canaanite priests 
grew out of these early rovcalors. In point of fact some form of 
revelation or oracle appears to have existed in every great shrine of 
Canaan and Syria,* and the importance of this element in the 
cultus may be measured from the fact that at Hierapolis it was the 
charge of the chief priest, just as in the Levrtical legislation. But 
the use of " kahin ’’ for " priest " in the Canaanite area points to 
more than this; it is connected with the orgiastic character of 
Canaanite religion. The soothsayer dlfTers from the priest oi an 
oracle by giving his revriatlon under excitement and often in a frenzy 
allied to madness. In natural soothsaying this frenzy is the neces¬ 
sary physical accompaniment of an amatos which, though it seems 
supernatural to a rude people, is realiy akin to poetic mspiration. 

* MdshaggS.', 2'Kings ix. ii, Jei. xxix. 16—a tonn of contempt 
applied to prophets. (Sec Hraxxw Hkxgion.) 

> For examples, sea Pauivea and Phiustimbs; see further, 
Lucian, De iea tyria, 36, tor Hierapolis; Zosimna i. 58, for Apbaca; 
PUny, H. N. xxxvii. jS (compared with Lucian, id zu^, and 
Movers, PHotnititr, i. 6jj), for the temple of Melkart at Tyre. 
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But it it soon learned that a similar physical state can be pro¬ 
duced artificially, and at the Canaonito sanctuaries this was done 
on a largo scale. We see from i Kin^s xviii., a Kings x., that 
mat Baal temples had two classes of ministers, kdhinim and nlbhitm, 
” priests " and " prophets," and as the former bear a name which 
primarily denotes a soothsayer, so the latter are ^so a kind of 
priests who do sacrificial service with a wild ritual of their own. 
Hdw deeply the orgiastic character was stamped on the priesthoods 
of north Semitic nature-worship is clear from Greek and lioman 
accounts, such as that of Appuleius {Metam. bk. viii.). 

The Hebrews, who made the lan^age of Canaan their own, took 
also the Canaanite name for a pnost. But the earliest forms of 
Hebrew priesthood are not Canaanite in character; the priest, as 
he appears in the older records of the time of the Judgosi, Eli at 
Shilon, Jonathan in the private temple of Micah and at Dan, is 
much liker the sidtn than the kShtn.' The whole structure of 
Hebrew society at the time of the conquest was almost precisely 
that of a federation of Arab tribes, and the religious ordinances are 
scarcely distinguishable from those of Arabia, save only that the 
great deliverance of the Exodus and the period when Moses, sitting 
in judgment at the sanctuary of Kadesh,had for a whole generation 
impressed the sovereignty of Jehovah on all the tribes, had created 
an idea of unity betvroon the scattered settlements in Canaan 
such as the Arabs before Mahomet never had. But neither 
in civil nor in religious life was this ideal unity' expressed 
in fixed institutions, the old individualism of the Semitic 
nomad still held its ground. Thus the firstlings, first-fruits and 
vows are still the free gift of the individual which no human 
authority exacts, and which every householder presents and 
consumes with his circle in a sacrificial feast without priestly aid. 
As in Arabia, the ordinary sanctuary is still a sacred stone (n 3 ^Q 

^5= nofb) set up under the open heaven, and here the blood of the 
victim is poured out as an offering to God (see especially i Sam. 
xiv. 34, and cf. 2 Sam. xxiii. 16, 17). The priest has no place 
in this ritual; he is not the minister of an altar,“ but the guardian 
of a temple, such as was already found here and there in the laud 
lor the custody of sacred images and palladia or other consecrated 
things (the ark at Shiloh, 1 &m. iii. 3; images in Micah’s temple, 
judges xvii. 3.; Goliath's sword lying bcliind the " ephod " or plated 
image at Nob, i Sam. xxi, qj no doubt also money, as in the Canaanite 
temple at Shechem, Judges IX. 4). Such treasures required a guardian; 
but, above all, wherever there was a temple there was an oracle, a 
kind of sacred lot, just as in Arabia (i Sam. xiv. 41, Sept.), which 
could only be drawn where there was an " ephod " and a priest 
(l Sam. xiv. 18, Sept., and xxiii. 6 seq.). The Hebrews had already 
possessed a tent-temple and oracle of this kind in the wilderness 
(Exod. xxxiii. 7 seq.), of which Moses was the priest and Joshua 
the aedituus, and ever since that time the judgment of God through 
the priest at the sanctuary had a greater weight than the word of 
a seer, and was the ultimate solution of every controversy and claim 
(1 Sam. ii. 23; Exod. xxi. 6, xxii. 8, 9, where for ".judge,’'' " judges," 
of A.V. read " God " with R.V.). The temple at Shiloh, whore the 
ark was preserved, was the lineal descendant of the Mosaic sanctuary 
—ior it was not the place but the palladium and its oracle that were 
the essential thing—and its priests claimed kin with Moses himself. 
In the divided stale of the nation, indeed, this sanctuary was hardly 
visited from beyond Mt Ephraim; and every man or tribe that 
cared to provide the necessary apparatus (ephod, teraphim. Ac.) 
and hire a priest might have a temple and oracle of his own at 
which to consult Jehovah (Judges xvii.. xviii.); but there was 
hardly another sanctuary of equaf dignity. The priest of Shiloh is 
a much greater person than Micah's priest Jonathan; at the great 


' This appears oven in the words used as synonyms for “priest.” 
nX'O, non nOE', which exactly oorres[ionds to sidin and hdjib. 
That the name of IHO was borrowed from the Canaanites appears 
certain, for that out of the multiplicity of words for soothsayers 
and the like common to Hebrew and Arabic (either formed from a 
common root or expressing exactly the same idea—'jSinj, 'arr&f; 
nj’n, Ijablr; njh, n(jn, h&o; Dpp, cf. istiksim) the two nations 
should have chosen the same one independently to mean a priest is, 
in view of the great dificronce in cliaracter between old Hebrew and 
Canaanite priesthoods, inconceivable. Besides jn 3 Hebrew has 
the word 103 (pi. 0 * 303 ), which, however, is not appjied to priests 
of the national religion. This, in fact, is the old Aramaic word for 
a priest (with suffixed article, ftumrS). Its origin is obscure. In 
the Aramaic papyri discovered near Assouan (Syenc) 303 is priest 
of the gods (Cowley and Sayce, Piy. E. line 15), presumably Knnum 
and Set; and in sachau's Pap. 1. line 5, (<'303 definitely mean 
the priests of the god Hnfib. This coincides with the Hebrew use of 
the term as idolatrous priests, Hos. x. 3; Zoph. i. 4; 2 Kings xxiii. 5. 

“ It is not clear from i Sam. ii. 15 whether even at Shiloh the 
priest had anything to do with sacrifice, whether those who burned 
the fat were the worshippers themselves or some subordinate 
ministers of the Temple. Certainly it was not the " priest" who did 
so, for he in this narrative is always in the singular. Hophni and 
Pfamehas arc not called priests, though they tore the ark and so 
were priests in the sense of ifosh. iii. 


feasts he sits enthroned by the doorway, preserving decorum artiong 
the worshippers; he has certain legal dues, and, if he is disposed 
to exact more, no one ventures to resist (i Sam. ii. 12 seq., where 
the text needs a slight correction). The priestly position of the 
family survived the tall of Shiloh and the capture of the ark, and 
it was members of this bouse who consulted Jehovah ior the early 
longs until Solomon deposed Abiathar. Indeed, though miesthood 
was not yet tied to one family, so that Micah's son, or ffleasar of 
Kiriath-jearim (r Sam. vii. r), or David's sons (2 Sam. viii. 18) 
could all be priests, a Levite—that is, a man of Moses’ tribe—^was 
already preferred for the office elsewhere than at Shiloh (Judges 
xvii. 13), and such a priest naturally handed down his place to his 
posterity (Judge.s xvih. 30). 

Ultimately, indeed, as sanctuaries were multiplied and the priests 
all over the land came to form one well-marked class, " Levite " 
and legitimate priest became equivalent expressions, as is explained 
in the article lsvitss. But between the priesthood of Eli at 
Shiloh or of Jonathan at Dan and the priesthood of the Levites as 
described in Deut. xxxiii. 8 seq. there lies a period of the inner 
history of which we know almost nothing. It is plain that the 
various priestly colleges regarded themselves as one order, tliat 
they had common traditions of law and ritual which were traced 
back to Moses, and common interests which had not been vindicated 
without a struggle (Deut., ut supra). The kingship had not deprived 
them of their functions as fountains of divine judgment (cf. Deut. 
xvii. 8 seq.); on the contrary, the decisions of the sanctuary liad 
grown up into a body of sacred law, which the priests administered 
according to a traditional precedent. According to ^mitic ideas 
the declaration nf law is quite a distinct function from the enforcing 
of it, and the royal executive came into no collision with the purely 
declaratory functions of the priests. The latter, on the contraiy, 
must have grown in importance with the unification and progress of 
the nation, and in all probability the consolidation of the priesthood 
into one class went hand in hand with a consolidation of legal 
tradition. And this work must have been well done, for, though 
the general corruption of society at the beginning of the Assyrian 
period wa-s nowhere more conspicuous than at the sanctuaries and 
among the priesthood, the invective of Hos. iv, equally with the 
ciilogium of Deut. xxxiii. proves that the position which the later 
priests abused had been won by ancestors who earned the respect of 
the nation as worthy representatives of a divine Torah. 

The ritual functions of the priesthood still appear in Deut. xxxiii. 
a.s secondary to that of declaring the sentence of God, but they 
were no longer insignificant. With the prosperity of the nation, 
and especially through the absorption of the Canaanites and of 
their holy places, ritual had become much more elaborate, and in 
royal sanctuaries at least there were regular public offerings main¬ 
tained by the king and presented by the priests (cf. 2 Kings xvi. 13). 
Private sacrifices, too, could hardly be oncred without some prie.stly 
aid now that ritual was more complex; the provision of Deut. 
xviii. as to the priestly dues is certainly ancient, and shows that 
besides the tribute of first-fruits and the like the priests had a fee in 
kind for each sacrifice, as we find to have been the case among 
the Phoenicians according to the sacrificial tablet of Marseilles. 
Their judicial functions also brought profit to the priests, fines 
being exacted for certain offences and paid to them (2 Kings xii. lO; 
Hos. iv. 8; Amos ii. 8). The greater priestly offices were therefore 
in every respect very important places, and the priests of the royal 
sanctuaries were among the grandees of the realm (x Sam. viii. 18; 

2 Kings X. 11, xii. 2); minor offices in the sanctuaries were in the 
patronage of the great priests and were often miserable enough,* 
the petW priest depending largely on what " customers " he could 
find (2 Kings xii. 7 [8]; Deut. xviii. 8). That at least the greater 
offices were hereditary—as in the case of the sons of Zadok, who 
succeeded to the royal priesthood in Jcmsalem after the fall of 
Abiathar—was almost a matter of course as society was then con¬ 
stituted. but there is not the slightest trace of an hereditary hierarchy 
officiating by divine right, such as existed after the exile. The 
sons of Zadok, the priests of the royal chapel, were the king's 
servants as absolutely as any other great officers of state; they owed 
their place to the fiat of iGng Solomon, and the royal will was 
supreme in all matters of cultus (2 Kings xii.. xvi. 10 seq.); indeed 
the monarchs of Judah, like those of other nations, did sacrifice iu 
person when they chose down to the time of the captivity (1 IGngs 
IX. 23; 2 Kings xvi. 12 seq.; Jer. xxx. 21). And as the sons of 
Zadok had no divine right as against the kings, so too they had no 
claim to be move legitimate than the priests of the local sanctuaries, 
who also were reckoned to the tribe which in the 7th century b.c. 
was recognized as having been divinely set apart as Jehovah's 
ministers in the days nf Moses (Deut. x. 8, xviii. i seq.). 

'The steps which prepared the way for the post-exile hierarchy, 
the destruction of the northern sanctuaries and priesthoods by tiic 
Assyrians, the polemic of the spiritual prophets against the corrup¬ 
tions of popular worship, which issued in the reformation of Josiah, 
the suppre-.sion of the provincial shrines of Judah and the transference 
of their ministers to Jerusalem, the successful resistance of the sons 


* See r Sam. ii. 36, a passage written after the hereditary dignity 
of the sons of Zadok at Jerusalem was well established. 
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of Zadok to the proposal to share the sanctuary on equal terms witii 
these new-comers, and the theoretical justilication of tne degradation 
of the latter to the position of mere servants in the Temple 
supplied by Esekiel soon after the captivity, need not here^ 
dealt with. Further details respecting pnestly offices and hereditary 
priesthoods and the relation of Aarosias to Zadokids will be found 
briefly discussed in Ency. Bib. vol. lii. cols. .3843-3845. Cf. Hastings’s 
Diet. Bible, iv. 72-75; Camb. Bib. Essays (1909), pp.'iooscq., iia seq. 

It is instructive to observe how difierently the prophets of the 
8th century speak of the judicial or ” teaching ” functions of the 
priests and of the ritual of the great sanctuanes. For the latter 
the)' have nothing but condemnation, but the former they acknow¬ 
ledge as part of the divine order of the state, while they complain 
that the priests have prostituted their office for lucre. In point of 
fact the one rested on old Hebrew tradition, the other had taken 
aliape mainly under Canaanito influence, and in most of its features 
was little more than the crassest nature-worship. In this respect 
there was no distinction between the Temple of Zion and other 
shrines, or rather it was just in the greatest sanctuary with the 
most stately ritual that foreign influences had most play, as we sec 
alike in the original institutions of Solomon and in the innovations 
of Ahaz (i Kings xvi. 10 5ec^., xxiii. ii seq,). The Canaanitc 
influence on the later organization of the Teinple is clearly seen in 
the association of Temple prophets with the Temple priests under 
the control of the chief priest, which is often referred to by Jeremiah; 
even the viler ministers of sen-sual worship, the male and female 
prostitutes of the TTioenician temple.s, had found a place on Mt 
Zion and were only removed by Josiah’s vefonnation.' All this 
necessarily tended to make the ritual ministry of the priests more 
important than it had been in old times; but it was in the reign of 
Manassch, when the sense of divine wrath lay heavy on the people, 
when the old ways of seeking Jehovah’s favour liad failed and new 
and more powerful means of atonement were eagerly .sought for 
(Micah vi. (> seq.; 2 Kings xxi.; and cf. Moloch), tliat sacrificial 
lunctions reached their full importance. In the time of Josiah 
altar .service and not the function of “ teacliing ” has become the 
essential thing in priesthood (Dent.8, xviii. 7); the latter, indeed, 
is not forgotten (Jer. ii. 8, xviii, 18), but by the time of Ezekiel it 
also has mainly to do with ritual, with the distinction between holy 
and profane, clean and unclean, with the statutory observances 
at festivals and the hke (Ezek. xliv. 2.1 seq.). What the priestly 
’roruh WJLS at the time of the exile can be seen from the collection 
of l.nws in la-v. xvii.-xxvi., which includes maiiv moral precepts, 
but regards them equally with ritual precepts from the point of 
view of the maintenance of national holiness. Tlie holiness of 
Israel centres in the sanctuary, and round the sanctuary stand 
the priests, who alone can approach the most holy thing's without 
profanation, and who are the guardians of Israel’s sanctity, partly 
In' protecting the one meeting-place of God and man from profane 
i nntact, and partly as the mediators of the continual atoning rites 
by which breaches of holiness are expiated. 

The bases of priestly power under this system are the unity of 
the altar, its inaccessibility to laymen and to the inferior minisleis 
of the .sanctuary, and the specific atonin.g functions of the blood of 
priestly sacrifices. All fhc.se thuigs were unknown in old Israel. 
So fundamental a change as. lies between Hosea and the Priestly 
Code was only possible in the general dissolution of the old life of 
Israel produced by the As.syrians and by the prophets; and indeed 
the new order did not take shape ns a system till the exile had made a 
great change in old institutions. 11 wa,s meant also to give expression 
to the demands of the prophets for spiritual service and national 
holiness, but this it did not accomplish so successfully; the ideas of 
the prophets could not be realized under .any ritual system, but only 
in a new dispensation (Jer. xxxi. 31 seq.). when prie.stly Torah and 
pric.stly atonement should he no longer required. Nevertheless, 
the concentration of all ritual at a single point, and the practical 
exclusion of laymen from active participation in it—for the old 
.sacrificial feast had now shrunk into entire insignificance in compari¬ 
son with the stated priestly holocausts and atoning rites ®—lent 
powerful assistance to the growth of a new and higher type of personal 
religion, the religion which found its social expression not in material 
acts of oblation, but in the language of the Psalms. In the best 
times of the old kingdom the priests had shared the place of the 
prophets as the religious leaders of the nation; under the second 
fcmple they rcprcscjited the unprogTf*»aive traditional side of rcUtfion, 
and the leaders of thought were the psalmists and the senbes, 
who spoke much more directly to the piety of the nation. 

But, on the other hand, the material influence of the priests 
was CToatcr than it had ever been before; the Temple was the only 
visible centre of national life in the ages of servitude to foreign 
power, and the priests were the only great national functionaries, 
who drew to themselves all the sacred dues as a matter of right and 
even appropriated the tithes paid of old to the king. M^cn the 
High Priest stood at the altar in all his princely state, when he poured 


' dogs ’ 
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’ 2 Kings xxiii. 7; cf. Deut. xxiii. 18, where 
Gallri cf, Corp. insc. sent. i. 93 seq. 

^ Cf. the impression which the ritual produced on the Greeks, 
Bernays’s Theophrastus, pp. 85, m seq. 


out the liba^n amidst the blare of trumpets, and the singers lifted 
up their voice and all the people fell prostrate in prayer till he 
descended and raised his hands In Uessing, the slaves of the Greek 
or the Persian iorgot for a moment their bondage and knew that 
the day of their redemption was near (Ecclus, 1.). The High Priest 
at such a moment seemed to embody all the glory of the natlom as 
: the kings had done of old, and when the time came to strike a 
suCMssful blow for freedom it was a priestly house that led the 
nation to the victoiy which united in one person the functions of 
High Priest and prince. From the foundation of the Hasmonean 
state to the time of Herod the history of the high-priesthood merges 
in the political histoy of the nation; from Herod onward the priestly 
aristocracy of the Sadducees lost its chief hold over the nation 
and expired in vain controversy with the Ph^sees. 

The influence of the Hebrew priesthood on the thought 
and organization of Christendom was the influence not of a 
living institution, for it hardly began till after the fall of the 
Temple, but of the theory embodied in the later parts of the 
Pentateuch. Two points in this theory were ^d hold of— 
the doctrine of priestly mediation and the system of priestly 
hierarchy. The first forms the text of the principal argument 
in the Epistle to the Hebrews, in which the author easily demon¬ 
strates the inadequacy of the mediation and atoning rites of 
the Old Testament, and builds upon this demonstration the 
doctrine of the effectual high-priesthood of Christ, who, in his 
sacrifice of himself, truly “ led His people to God,” not lea^'inR 
them outside as He entered the heavenly sanctuary, but taking 
them with Him into spiritual nearness to the throne of grace. 
'ITiis itfgument leaves no room for a special priesthood in the 
Christian Church, and in fact nothing of the kind i,s found in the 
oldest organization of the new communities of faith. The idea 
that presbyters and bishops are priests and the successors of 
the Old Testament priesthood first appears in full force in the 
writmgs of Cyprian, and here it is not the notion of priestly 
mediation but that of priestly power wliich is insisted on. 
Church office is a copy of the old hierarchy. Now among the 
Jews, as we have seen, the hierarchy proper has for its necessary 
condition the destruction of the state and the bondage of Israel 
to a foreign prince, so that spiritual power is the only basis 
left for a national aristocracy. The same conditions have 
produwd .similar spiritual aristocracies again and again in 
the East in more modern times, and even in antiquity more 
than one Oriental priesthood took a line of development similar 
to tliat which we have traced in Judaea. 'J'hus the hereditary 
priests of Kozal) were the chief dignitaries in Idumaea 

at the time of the Jewish conquest of the country (Jos. AnI. 
XV. 7, 9), and the High Priest of Hierapolis wore the princely 
purple and cTown like the High Priest of the Jews (De dea syria, 
42). The kingly insignia of the High Priest of the sun at Emesu 
are described by Herodian (v. 3, 3), in conne.\iun with the 
history of Elagabalus, whose elevation to the Roman purple 
was mainly due to the extraordinary local influence of his sacer¬ 
dotal place. Other examples of priestly princes are given 
by Strabo in speaking of Pessinus (p. 567) and Olbe (p. 672). 
As no such hierarchy existed in the West, it is plain that if the 
idea of Christian priesthood was influenced by lii-ing institu¬ 
tions as well as by tlie Old Testament that influence must 
be sought in the East (cf. Lightfoot, Philippitms, p. 261). The 
further development of the notion of (Christian priesthood 
WAS connected with the view that the Euclmrist {q.v.) is a pro¬ 
pitiatory sacrifice which only a consecrated priest can perform. 
It is sufficient to remark here that the presentation of the 
sacrifice of the mass came to be viewed as the essential priestly 
office, so that the Christian presbyter really was a sacerdos in 
the antique sense. Protestants, in rejecting the sacrifice of 
the mass, deny also that there is a Christian priesthood “ like 
the Levilical,” and have either dropped the name of “ priest ” 
or use it in a quite emasculated sense. For further details 
as to the history and doctrine of priesthood in Christendom the 
reader is referred to the article, “ Prieslertum: Priesterweihe in 
der Christlichen Kirche,” in P.R.E., 3rd cd., Bd. xvi. p. 47 sqq. 

There b probably no nature religion among races above mere 
savagery which has not had a priesthood; but*an examination 
of other examples would scarcely bring out any important 
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like ^tesitant 
) and an important 
tsadMTs ('ttlema). But a distinction 
^ined’by ascetic life has never been entirely 
Eastern mind, and in the popular faith of Mahom- 
aaedan peoples something very like priesthood .has crept in by 
this channel. For where holiness is associated with ascetic 


practices the masses can never attain to a perfect life, and 
naturally tend to lean on the professors of special sanctity os 
the mediators of their religious welfare. The best example, how- 
wcr, of a full-blown priestly sy.stem with a monastic hierarchy 
p-afted in this way on a religion originally not priestly is found 
m Tibetan Buddhism (see I.amaism), and similar cause.s undoubt¬ 
edly luid their Share in the development of sacerdotalism in the 
Christian Church. The idea of priestly asceticism expressed in the 
celibacy of the clergy belongs also to certain typc.s of heathen 
and especially Semitic priesthood, to those above all in which 
the priestly service is held to have a magical or theurgic quality. 

(W. U. S.; O. C. W.) 


PRIESTLEY, JOSEPH (1733-7804), English chemist and 
Nonconformist mini.ster, was bom on the 13th of March 1733 
at Fieldhead, a hamlet near Birstal in the West Riding of York¬ 
shire. He was the eldest of a family of six. His father, Jonas 
Priestley, a woollen-cloth dresser of moderate means, was the 
son of a member of the Established Church, but both he and his 
wife, the only daughter of a farmer named Swift, were Non¬ 
conformists. Three years after the, death of Mrs Priestley 
in 1739, Joseph’s father’s sister, Mrs Keighley, took him to live 
with her, and sent him at the age of twelve to a neighbouring 
grammar school. In his holidays he learned Hebrew from Mr 
Kirkby, a dissenting minister at Heckmondwike, who subse¬ 
quently took entire charge of his education. From the age of 
sixteen to nearly twenty his health was so unsatisfactory that 
he attended neither school nor college, but worked at Chaldee 
and Syriac, began to read Arabic, and mastered ’S Gravesandc’s 
Natural Philosophy, together with various textbooks of logic 
and metaphysics. An uncle having promised him a place in 
a counting-house at Lisbon, he also learned French, German and 
Italian to fit himself for the post. But his aunt was anxious 
for him to be a minister, as he himself desired, and therefore 
in 1752, when his health had improved, he went to Daventry 
to attend the Nonconformist academy formerly carried on by 
Dr P. Doddridge at Northampton. There he stayed three 
years, exchanging his early Calvinism for a system of “ neces- 
sarianism ” under the influence of D. Hartley’s Observations 
on Man and A. Collins’s Philosophical Enquiry comerning Human 
Liberty. In 1755 he was appointed to a small congregation at 
Needham Market, in Suffolk, where he was not very successful. 
In 1758 he obtained a more congenial congregation at Nant- 
wich, where he opened a school at which the elementary lessons 
were varied with experiments in natural philosophy. Three 
years later he removed to Warrington as classical tutor in a 
new academy, and there he attended lectures on chemistry by 
Dr Matthew Turner of Liverpool and pursued those studies 
in electricity which gained him the fellowship of the Royal 
Society in 1766 and supplied him with material for his History 
of Electricity. In 1762 he had married the daughter of Isaac 
Wlkinson, a Wrexham ironmaster. In 1767 he was appointed 
to the charge of Mill Hill Chapel at Leeds, where he again changed 
his religious opinions from a loose Arianism to definite Socinian- 
ism and wrote many political tracts hostile to the attitude of 
the government towards the American colonies. He also began 
his researches into “ different kinds of airs,” getting a plentiful 
supply of “ fixed air ” from a brewfery next door to his house. 
By the .end'Of 1771 his scientific reputation was such that he 
was suggested for the post of “ astronomer ” to Captain Godk’-s 
second expedition to the South Seas, but his unorthodox opinions 
were objoctionable to certain members of thc'boardof longitude 
and'the-appointment was not ratified. In 1772, the year in which 
he was chosen a foreign associate of the French Academy of 


’IScielfiaij %il;iie«ipt*id‘ the tof .Ubiwian 

.'lord Shelburne (afterwards, ist ’UarqiiiMs. of 
.Looidowne) at Caine, with a sala^ of £250 a^ear and aifaouse. 
With that nobleman he travelled on the Consent; the month 
‘Of'October 1774,he spent in Paris, and meeting livoisier and 
his friends, gave them an account of the experiment which on 
the previous ist of .August he had prepared “ dephlc^isticttted 
air ” (oxygen). In 1780 he parted company with his patron, 
who allowed him an annuity of £150 for life, and settling at 
Birmingham was appointed junior minister of the New Meeting 
Society. There he continued his literary and scientific labours, 
enjoying congenial intercourse with such men as Matthew 
Boulton, James Keir, James Watt and Erasmus Darwin at 
the periodical dinners of the Lunar Society. On the 14th of 
July 1791 the Constitutional Society of Birmingham arranged a 
dinner to celebrate the anniversary of the fall of the Bastille. 
Priestley, according to his own account, “ had little to do with 
it.” But his predilections in favour of the revolutionists were 
notorious, and the mob seized the occasion to bum his chapel 
and sack his house at FairhiD. He and his family escaped, but 
his material possessions were destroyed and the labour of years 
annihilated. He retreated to London, where he felt safe, 
though he continued to be an object of “ troublesome attention,” 
and even the fellows of the Royal Society shunned him. But 
he received an invitation to become morning preacher at Gravel 
Pit Chapel, Hackney. This he accepted, and performed the 
duties of the charge till 1794, when he determined to follow hi.s 
three sons, who had emigrated to America in the previous year. 
On the 7th of April he embarked with his wife at Gravesend 
and reached New York on the 4th of June. FinaDy settling 
at Northumberland, Pennsylvania, he lived there for nearly 
ten years, until ou the 6th of February 1804, after clearly and 
audibly dictating a few changes he wished made in some of his 
writings, he quietly expired. 

Priestley was a most voluminous writer, and Ids works (excluding 
his scientific writings) as collected and edited by Ids iriend j. T. 
Rutt in 1817-1832 fill 25 octavo volumes, (Tlio first volume, con¬ 
taining his life and correspondence, was issued separately in two 
parts, 1831-1832.) His first appearance as an author was in I7()t, 
when he puhlislied the Scripture Doctrine of Remission and the 
Rudiments of English Grammar. His chiei theological and philo¬ 
sophical works were Institutes of Natural and Revealed Religion 
(j vols., 1772-1774); History of the Corruption of Christianity 
(2 vols., iqiiz) ■General History of the Christian Church to the Fait 
of the Western Empire, vols. i. and ii. (1790), vols. ill. and iv. (1802- 
1803); Disquisitions relating to Matter and .Spirit (1777), and variou.s 
essays and letters on ncccs.sarianism. Hut his theological writings 
are forgotten, and he is chiefty remembered as a scientific investi¬ 
gator who contributed especially to the chemistry of gases. Vet 
judged by modern standards lie had an inadequate conception of 
the meaning of ordered research. In reference to his preparation 
of oxygen he says, " It provides a striking illustration of a remark 1 
liave more than once made in my philosophical writings and which 
can hardly be too often repeated, viz. that more is owing to what 
we coil cliance—that is, philosophically speaking, to llie observation 
of events arising from unknown causes- -than to any propiT .design 
or precuncoived theory in this business." If in this sentence he 
scarcely does justice to the powers of logical inference and inductive 
reasoning displayed in much of his work, it remains true tliat 
blind experiment—heating a substance, or treating it with some 
reagent, to see what would happen—was his characteristic method 
of mquiry. Thus by heating spirits of salt he obtained " niariuo 
acid air ’’ (hydrocldoric acid gas), and he was able to collect it 
because he happened to use mercury, instead of water, in his 
pneumatic trough. Then he treated oil of vitriol in the same way, 
but got nothing until by accident he dropped .some mercury into 
Uieilajuid, when " vitriolic acid air ” (sulphur dioxide) was evolved. 
Again he heated fluorspar with oil of vitriol, as K. W. Scheole Iiad 
done, and because he was employing a glass vessel he got " fluor acid 
air" (sUicon fluuridc). Heating spirits oi hartshorn, ho was .able 
to collect " alkaline air ” (ga.sei>us ammonia), again because he was 
uklng mercury in his pneumatic trough; then, trying wltat jeould 
happen if he passed electric sparks through the gas,,ho decomposed 
itiuito nitrogen and hydrogen, and " lia,ving amotion " that mixed 
with hydrochloric acid gas it would produce a " neutral air,” 
perhaps much the same as common air, he synthc-sized sal ammoniac. 
Dcphiogisticated air,(oxygen) lie prepared in August 1774 by heating 
red oxide of mercury with a burnmg^glaas, and he 'round that in 
it a candle burnt with a remarkaWy vjgotouB flame and mice lived 
well. He eoneluded that it was not common air, 'but the substance, 
" in much greater perfection," that rendered common air rcBpirahle 
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of Zadok to the proposal to share the sanctuary on equal terms witii 
these new-comers, and the theoretical justilication of tne degradation 
of the latter to the position of mere servants in the Temple 
supplied by Esekiel soon after the captivity, need not here^ 
dealt with. Further details respecting pnestly offices and hereditary 
priesthoods and the relation of Aarosias to Zadokids will be found 
briefly discussed in Ency. Bib. vol. lii. cols. .3843-3845. Cf. Hastings’s 
Diet. Bible, iv. 72-75; Camb. Bib. Essays (1909), pp.'iooscq., iia seq. 

It is instructive to observe how difierently the prophets of the 
8th century speak of the judicial or ” teaching ” functions of the 
priests and of the ritual of the great sanctuanes. For the latter 
the)' have nothing but condemnation, but the former they acknow¬ 
ledge as part of the divine order of the state, while they complain 
that the priests have prostituted their office for lucre. In point of 
fact the one rested on old Hebrew tradition, the other had taken 
aliape mainly under Canaanito influence, and in most of its features 
was little more than the crassest nature-worship. In this respect 
there was no distinction between the Temple of Zion and other 
shrines, or rather it was just in the greatest sanctuary with the 
most stately ritual that foreign influences had most play, as we sec 
alike in the original institutions of Solomon and in the innovations 
of Ahaz (i Kings xvi. 10 5ec^., xxiii. ii seq,). The Canaanitc 
influence on the later organization of the Teinple is clearly seen in 
the association of Temple prophets with the Temple priests under 
the control of the chief priest, which is often referred to by Jeremiah; 
even the viler ministers of sen-sual worship, the male and female 
prostitutes of the TTioenician temple.s, had found a place on Mt 
Zion and were only removed by Josiah’s vefonnation.' All this 
necessarily tended to make the ritual ministry of the priests more 
important than it had been in old times; but it was in the reign of 
Manassch, when the sense of divine wrath lay heavy on the people, 
when the old ways of seeking Jehovah’s favour liad failed and new 
and more powerful means of atonement were eagerly .sought for 
(Micah vi. (> seq.; 2 Kings xxi.; and cf. Moloch), tliat sacrificial 
lunctions reached their full importance. In the time of Josiah 
altar .service and not the function of “ teacliing ” has become the 
essential thing in priesthood (Dent.8, xviii. 7); the latter, indeed, 
is not forgotten (Jer. ii. 8, xviii, 18), but by the time of Ezekiel it 
also has mainly to do with ritual, with the distinction between holy 
and profane, clean and unclean, with the statutory observances 
at festivals and the hke (Ezek. xliv. 2.1 seq.). What the priestly 
’roruh WJLS at the time of the exile can be seen from the collection 
of l.nws in la-v. xvii.-xxvi., which includes maiiv moral precepts, 
but regards them equally with ritual precepts from the point of 
view of the maintenance of national holiness. Tlie holiness of 
Israel centres in the sanctuary, and round the sanctuary stand 
the priests, who alone can approach the most holy thing's without 
profanation, and who are the guardians of Israel’s sanctity, partly 
In' protecting the one meeting-place of God and man from profane 
i nntact, and partly as the mediators of the continual atoning rites 
by which breaches of holiness are expiated. 

The bases of priestly power under this system are the unity of 
the altar, its inaccessibility to laymen and to the inferior minisleis 
of the .sanctuary, and the specific atonin.g functions of the blood of 
priestly sacrifices. All fhc.se thuigs were unknown in old Israel. 
So fundamental a change as. lies between Hosea and the Priestly 
Code was only possible in the general dissolution of the old life of 
Israel produced by the As.syrians and by the prophets; and indeed 
the new order did not take shape ns a system till the exile had made a 
great change in old institutions. 11 wa,s meant also to give expression 
to the demands of the prophets for spiritual service and national 
holiness, but this it did not accomplish so successfully; the ideas of 
the prophets could not be realized under .any ritual system, but only 
in a new dispensation (Jer. xxxi. 31 seq.). when prie.stly Torah and 
pric.stly atonement should he no longer required. Nevertheless, 
the concentration of all ritual at a single point, and the practical 
exclusion of laymen from active participation in it—for the old 
.sacrificial feast had now shrunk into entire insignificance in compari¬ 
son with the stated priestly holocausts and atoning rites ®—lent 
powerful assistance to the growth of a new and higher type of personal 
religion, the religion which found its social expression not in material 
acts of oblation, but in the language of the Psalms. In the best 
times of the old kingdom the priests had shared the place of the 
prophets as the religious leaders of the nation; under the second 
fcmple they rcprcscjited the unprogTf*»aive traditional side of rcUtfion, 
and the leaders of thought were the psalmists and the senbes, 
who spoke much more directly to the piety of the nation. 

But, on the other hand, the material influence of the priests 
was CToatcr than it had ever been before; the Temple was the only 
visible centre of national life in the ages of servitude to foreign 
power, and the priests were the only great national functionaries, 
who drew to themselves all the sacred dues as a matter of right and 
even appropriated the tithes paid of old to the king. M^cn the 
High Priest stood at the altar in all his princely state, when he poured 
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’ 2 Kings xxiii. 7; cf. Deut. xxiii. 18, where 
Gallri cf, Corp. insc. sent. i. 93 seq. 

^ Cf. the impression which the ritual produced on the Greeks, 
Bernays’s Theophrastus, pp. 85, m seq. 


out the liba^n amidst the blare of trumpets, and the singers lifted 
up their voice and all the people fell prostrate in prayer till he 
descended and raised his hands In Uessing, the slaves of the Greek 
or the Persian iorgot for a moment their bondage and knew that 
the day of their redemption was near (Ecclus, 1.). The High Priest 
at such a moment seemed to embody all the glory of the natlom as 
: the kings had done of old, and when the time came to strike a 
suCMssful blow for freedom it was a priestly house that led the 
nation to the victoiy which united in one person the functions of 
High Priest and prince. From the foundation of the Hasmonean 
state to the time of Herod the history of the high-priesthood merges 
in the political histoy of the nation; from Herod onward the priestly 
aristocracy of the Sadducees lost its chief hold over the nation 
and expired in vain controversy with the Ph^sees. 

The influence of the Hebrew priesthood on the thought 
and organization of Christendom was the influence not of a 
living institution, for it hardly began till after the fall of the 
Temple, but of the theory embodied in the later parts of the 
Pentateuch. Two points in this theory were ^d hold of— 
the doctrine of priestly mediation and the system of priestly 
hierarchy. The first forms the text of the principal argument 
in the Epistle to the Hebrews, in which the author easily demon¬ 
strates the inadequacy of the mediation and atoning rites of 
the Old Testament, and builds upon this demonstration the 
doctrine of the effectual high-priesthood of Christ, who, in his 
sacrifice of himself, truly “ led His people to God,” not lea^'inR 
them outside as He entered the heavenly sanctuary, but taking 
them with Him into spiritual nearness to the throne of grace. 
'ITiis itfgument leaves no room for a special priesthood in the 
Christian Church, and in fact nothing of the kind i,s found in the 
oldest organization of the new communities of faith. The idea 
that presbyters and bishops are priests and the successors of 
the Old Testament priesthood first appears in full force in the 
writmgs of Cyprian, and here it is not the notion of priestly 
mediation but that of priestly power wliich is insisted on. 
Church office is a copy of the old hierarchy. Now among the 
Jews, as we have seen, the hierarchy proper has for its necessary 
condition the destruction of the state and the bondage of Israel 
to a foreign prince, so that spiritual power is the only basis 
left for a national aristocracy. The same conditions have 
produwd .similar spiritual aristocracies again and again in 
the East in more modern times, and even in antiquity more 
than one Oriental priesthood took a line of development similar 
to tliat which we have traced in Judaea. 'J'hus the hereditary 
priests of Kozal) were the chief dignitaries in Idumaea 

at the time of the Jewish conquest of the country (Jos. AnI. 
XV. 7, 9), and the High Priest of Hierapolis wore the princely 
purple and cTown like the High Priest of the Jews (De dea syria, 
42). The kingly insignia of the High Priest of the sun at Emesu 
are described by Herodian (v. 3, 3), in conne.\iun with the 
history of Elagabalus, whose elevation to the Roman purple 
was mainly due to the extraordinary local influence of his sacer¬ 
dotal place. Other examples of priestly princes are given 
by Strabo in speaking of Pessinus (p. 567) and Olbe (p. 672). 
As no such hierarchy existed in the West, it is plain that if the 
idea of Christian priesthood was influenced by lii-ing institu¬ 
tions as well as by tlie Old Testament that influence must 
be sought in the East (cf. Lightfoot, Philippitms, p. 261). The 
further development of the notion of (Christian priesthood 
WAS connected with the view that the Euclmrist {q.v.) is a pro¬ 
pitiatory sacrifice which only a consecrated priest can perform. 
It is sufficient to remark here that the presentation of the 
sacrifice of the mass came to be viewed as the essential priestly 
office, so that the Christian presbyter really was a sacerdos in 
the antique sense. Protestants, in rejecting the sacrifice of 
the mass, deny also that there is a Christian priesthood “ like 
the Levilical,” and have either dropped the name of “ priest ” 
or use it in a quite emasculated sense. For further details 
as to the history and doctrine of priesthood in Christendom the 
reader is referred to the article, “ Prieslertum: Priesterweihe in 
der Christlichen Kirche,” in P.R.E., 3rd cd., Bd. xvi. p. 47 sqq. 

There b probably no nature religion among races above mere 
savagery which has not had a priesthood; but*an examination 
of other examples would scarcely bring out any important 
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signifying originally a small customary payment over and above 
the freight made to the master of the ship for his care and trouble. 
It is now generally included in the freight, as an additional 
percentage. It varies according to the usages of different ports 
and particular trades. 

PUnATE (from ]x)w Lat. primes = one who held the first 
place, primus paries). During the 4th and 5th centuries a.d. 
the title was applied to both secular and ecclesiastical officials. 
The Theodosian Code mentions primates of towns, districts and 
fortified places (^Primates urbium, vicorum, castellorum). The 
Pragmatic Sanction of Ju.stinian also mentions primates govern- 
ing a district, primates re^ionis; and in this sense the title sur¬ 
vived, under Turkish rule, in Greece until the 19th century. 
An official called “ primate of the palace ” i.s mentioned in the 
laws of the Visigoths. Primas also seems to have been used 
loosely during the middle ages fur “ head ” or “ chief.” Du Cange 
cites primas castri. The title, however, has been more generally 
used to denote a bi.shop witli special privileges and powers. 
It was first employed almost synonymously with metropolitan 
to denote the cliicf bishop of a province having his see in the 
capital and certain rights of superintendence over the whole pro¬ 
vince. At the Council of Niraea ( a.i>. 325) the metropolitan con¬ 
stitution was assumed as universal, and aftci- this the terms 
“ metropolitan,” and “ primate,” to denote tlic chief bishop of a 
province, came into general use. The title of primate was used 
more generally in Africa, while elsewhere metropolitan was more 
generally employed. The primates in Africa differed from those 
elsewhere in that the title always belonged to the longest 
ordained bishop in a province, who had not necessarily his set- 
in the capital, except in the case of the bishop of Carthage, who 
was head also of the other five African provinces. Tliere were 
also three sorts of honorary primates; (r) primates aevo. the oldest 
bishop in a province next to the primate, on whom power de¬ 
volved when the primate was disaliled or disqualified; (2) titular 
metropolitans, the bishojis of certain cities which had the name 
and title of civil metropoles bestowed on them by some emperor; 
(3! ihe bishops of some mother-churches which were honoured 
by ancient custom but were subject to the ordinary metropolitan, 
e.g. the bishop of Jerusalem, who was .subject to his metropolitan 
at Caesarea. 

At a later date “ primate ” became the official title of certain 
metropolitans who obtained from the pope a position of episcnp.al 
authority over several other metropolitans and who were, at the 
same time, appointed vicars of the Holy See. Tliis was done in 
the case of the bishops of Arle.s and Thcssalonlca us early as 
the sth century. Such primates were sometimes also called 
patriarchs, primates diocesearum (political,not episcopal dioceses), 
primates provinciae, summi primates, praesules omnium sacer- 
dotum in partibus suis. in this sense, the Western primate 
was considered the equivalent of the Eastern patriarch. The 
archbishop of Reims received the title of primns inter primates. 
By the False Decretals an attempt was made to establish such 
a primacy as a penn.anent institution, but the attempt was not 
succe.ssful and the dignity of primate became more or less 
honorary. The overlapping of the title is illustrated by the oa.se 
of England, where the archbishop of York .still bears the title 
of primate of England and the archbishop of Canterbury that 
of primate of all England. A less general use of the title is its 
application in medieval usage to the head of a catliedral school 
or college {primas scholarum) and to the dignitaries of a cathedral 
church. The abbot of Fulda received from the pope the title of 
primas inter abbates. In the Episcopal Church of Scotland the 
senior bishop is styled the primas. 

Du Cange, Glossarium; Hiuschius, Kirchenrecht (Berlin, 18G9); 
Moeller, History of the Christian Church, translated from the German 
by Andrew Rutherford, B.D. (London, 1902); Bingham, Origines 
ecclesiasticae (1840). 

PRIMAIIBS (Lat. primus, first), the name given by Linnaeus 
to the highest order of mammals (see Mammaua), which was 
taken bj' him to include not only map, apes, monkeys and lemurs) 
but likewise bats. The latter group is now separated as a 
distinct order (see ChiroWtra). It tms also been proposed 


to remove from the Primates the lemurs, constituting the group 
Prosimiae, or Lemuroidea, to form an order by themselves; 
but general opinion w now against this view, and they are accord¬ 
ingly here regarded as representing a sub-order of Primates, 
all tire other members of which are included in a second sub¬ 
ordinal group—^the Anthropoidea, or Simiae, Support to the 
view that lemurs should be included in the order is afforded 
by the discovery in Madagascar of an extinct species {Neso- 
pithecus) presenting certain characters connecting it with 
monkeys on the one hand and with lemurs on the other. 

In this broader sense the Primates may briefly be defined 
as follows. All the members of the order arc plantigrade 
mammals, normally with five fingers and five toes, which are 
generally armed with broad flattened nails, although these arc 
rarely replaced on single digits, or on all the digits, by claws or 
claw-like nails. The dental formula is i. c, c. d. | (|), m, |j ( 5 ); 
all the teeth in advance of the molars being normally preceded 
by milk-teeth. The molars are three-, four- or five-cusped, 
but the cusps may in some cases coalesce into transverse 
ridges. The thumb and great toe are, as a rule, oppo.sable 
to the other digits. The clavicles (collar-bones) are complete; 
there is nearly always a free centralc bone in the wrist, or 
carpus, in which the scaphoid and lunar are likewise generally 
separate. The orbits (and the eyes) are directed more or less 
forwards, and generally 
surrounded by bone (fig. r), 
while the lower jaw has 
a vertical movement on 
the upper. With a few 
exception.s the stomach is 
simple; and a dundeno- 
jejuiul flexure of the in¬ 
testine and a caecum are 
present. The diet is gener¬ 
ally vegetable, but may be 
mixed,or, rarely, cxinsisting 
of insee-ts. 'I'he uterus may 
be cither l)icornuate or 
simple; and the placenta 
either discoidal and de¬ 
ciduate, or diffuse and 
iion-deciduate, with a great 
development of the allan- 
iui:,. The diluris may or 
may not be perforate; ihc 
penis is pendent; and the 
testes are extra-abdominal, 
situate cither in a scrotum 
behind the penis or in a 
similarly situated fold of 
the integument. At most 
the te-ats are four in num¬ 
ber, but generally only 

two situated cm the breast, 1 ti • t 

,, , • u elG. 3 .—Lateral anil lower views nf 

although occasionally ab- the skull of a LaiiRur Monkey .SVwire- 
dominal or even inguinal. /)i(/icc«s), to show the forward direction 
As a rule only a single •’'“‘f coiupk-tc closure of the orbits, 

offsnrinir is nroflnced at a characters of the dentition of 

on.sprmg k proameu at a t-^i.,jfj,ini. 

birth, such offspring being 

always bom in a completely helpless condition. 

With the exception of man, who has adapted him.scU to exist 
in all climates, the Primates are essentially a tropical and sub¬ 
tropical group, although some of the monkeys inhabit districts 
where the winter climate is severe. The great majority—in fact 
nearly all—of the members of the order are arboreal, in their 
habits. In size there is great variation, the erctremes in this 
respect being represented by man and the gorilla on the one side, 
and the marmosets and tarsiers,which are no larger than squirrels, 
on the other. 

As regards the proper meaning of the popular names 
“ monkey," *' baboon ” and “ ape,” it appears that these are in 
the main general terms which, with the exception of the second, 
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of Zadok to the proposal to share the sanctuary on equal terms witii 
these new-comers, and the theoretical justilication of tne degradation 
of the latter to the position of mere servants in the Temple 
supplied by Esekiel soon after the captivity, need not here^ 
dealt with. Further details respecting pnestly offices and hereditary 
priesthoods and the relation of Aarosias to Zadokids will be found 
briefly discussed in Ency. Bib. vol. lii. cols. .3843-3845. Cf. Hastings’s 
Diet. Bible, iv. 72-75; Camb. Bib. Essays (1909), pp.'iooscq., iia seq. 

It is instructive to observe how difierently the prophets of the 
8th century speak of the judicial or ” teaching ” functions of the 
priests and of the ritual of the great sanctuanes. For the latter 
the)' have nothing but condemnation, but the former they acknow¬ 
ledge as part of the divine order of the state, while they complain 
that the priests have prostituted their office for lucre. In point of 
fact the one rested on old Hebrew tradition, the other had taken 
aliape mainly under Canaanito influence, and in most of its features 
was little more than the crassest nature-worship. In this respect 
there was no distinction between the Temple of Zion and other 
shrines, or rather it was just in the greatest sanctuary with the 
most stately ritual that foreign influences had most play, as we sec 
alike in the original institutions of Solomon and in the innovations 
of Ahaz (i Kings xvi. 10 5ec^., xxiii. ii seq,). The Canaanitc 
influence on the later organization of the Teinple is clearly seen in 
the association of Temple prophets with the Temple priests under 
the control of the chief priest, which is often referred to by Jeremiah; 
even the viler ministers of sen-sual worship, the male and female 
prostitutes of the TTioenician temple.s, had found a place on Mt 
Zion and were only removed by Josiah’s vefonnation.' All this 
necessarily tended to make the ritual ministry of the priests more 
important than it had been in old times; but it was in the reign of 
Manassch, when the sense of divine wrath lay heavy on the people, 
when the old ways of seeking Jehovah’s favour liad failed and new 
and more powerful means of atonement were eagerly .sought for 
(Micah vi. (> seq.; 2 Kings xxi.; and cf. Moloch), tliat sacrificial 
lunctions reached their full importance. In the time of Josiah 
altar .service and not the function of “ teacliing ” has become the 
essential thing in priesthood (Dent.8, xviii. 7); the latter, indeed, 
is not forgotten (Jer. ii. 8, xviii, 18), but by the time of Ezekiel it 
also has mainly to do with ritual, with the distinction between holy 
and profane, clean and unclean, with the statutory observances 
at festivals and the hke (Ezek. xliv. 2.1 seq.). What the priestly 
’roruh WJLS at the time of the exile can be seen from the collection 
of l.nws in la-v. xvii.-xxvi., which includes maiiv moral precepts, 
but regards them equally with ritual precepts from the point of 
view of the maintenance of national holiness. Tlie holiness of 
Israel centres in the sanctuary, and round the sanctuary stand 
the priests, who alone can approach the most holy thing's without 
profanation, and who are the guardians of Israel’s sanctity, partly 
In' protecting the one meeting-place of God and man from profane 
i nntact, and partly as the mediators of the continual atoning rites 
by which breaches of holiness are expiated. 

The bases of priestly power under this system are the unity of 
the altar, its inaccessibility to laymen and to the inferior minisleis 
of the .sanctuary, and the specific atonin.g functions of the blood of 
priestly sacrifices. All fhc.se thuigs were unknown in old Israel. 
So fundamental a change as. lies between Hosea and the Priestly 
Code was only possible in the general dissolution of the old life of 
Israel produced by the As.syrians and by the prophets; and indeed 
the new order did not take shape ns a system till the exile had made a 
great change in old institutions. 11 wa,s meant also to give expression 
to the demands of the prophets for spiritual service and national 
holiness, but this it did not accomplish so successfully; the ideas of 
the prophets could not be realized under .any ritual system, but only 
in a new dispensation (Jer. xxxi. 31 seq.). when prie.stly Torah and 
pric.stly atonement should he no longer required. Nevertheless, 
the concentration of all ritual at a single point, and the practical 
exclusion of laymen from active participation in it—for the old 
.sacrificial feast had now shrunk into entire insignificance in compari¬ 
son with the stated priestly holocausts and atoning rites ®—lent 
powerful assistance to the growth of a new and higher type of personal 
religion, the religion which found its social expression not in material 
acts of oblation, but in the language of the Psalms. In the best 
times of the old kingdom the priests had shared the place of the 
prophets as the religious leaders of the nation; under the second 
fcmple they rcprcscjited the unprogTf*»aive traditional side of rcUtfion, 
and the leaders of thought were the psalmists and the senbes, 
who spoke much more directly to the piety of the nation. 

But, on the other hand, the material influence of the priests 
was CToatcr than it had ever been before; the Temple was the only 
visible centre of national life in the ages of servitude to foreign 
power, and the priests were the only great national functionaries, 
who drew to themselves all the sacred dues as a matter of right and 
even appropriated the tithes paid of old to the king. M^cn the 
High Priest stood at the altar in all his princely state, when he poured 
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out the liba^n amidst the blare of trumpets, and the singers lifted 
up their voice and all the people fell prostrate in prayer till he 
descended and raised his hands In Uessing, the slaves of the Greek 
or the Persian iorgot for a moment their bondage and knew that 
the day of their redemption was near (Ecclus, 1.). The High Priest 
at such a moment seemed to embody all the glory of the natlom as 
: the kings had done of old, and when the time came to strike a 
suCMssful blow for freedom it was a priestly house that led the 
nation to the victoiy which united in one person the functions of 
High Priest and prince. From the foundation of the Hasmonean 
state to the time of Herod the history of the high-priesthood merges 
in the political histoy of the nation; from Herod onward the priestly 
aristocracy of the Sadducees lost its chief hold over the nation 
and expired in vain controversy with the Ph^sees. 

The influence of the Hebrew priesthood on the thought 
and organization of Christendom was the influence not of a 
living institution, for it hardly began till after the fall of the 
Temple, but of the theory embodied in the later parts of the 
Pentateuch. Two points in this theory were ^d hold of— 
the doctrine of priestly mediation and the system of priestly 
hierarchy. The first forms the text of the principal argument 
in the Epistle to the Hebrews, in which the author easily demon¬ 
strates the inadequacy of the mediation and atoning rites of 
the Old Testament, and builds upon this demonstration the 
doctrine of the effectual high-priesthood of Christ, who, in his 
sacrifice of himself, truly “ led His people to God,” not lea^'inR 
them outside as He entered the heavenly sanctuary, but taking 
them with Him into spiritual nearness to the throne of grace. 
'ITiis itfgument leaves no room for a special priesthood in the 
Christian Church, and in fact nothing of the kind i,s found in the 
oldest organization of the new communities of faith. The idea 
that presbyters and bishops are priests and the successors of 
the Old Testament priesthood first appears in full force in the 
writmgs of Cyprian, and here it is not the notion of priestly 
mediation but that of priestly power wliich is insisted on. 
Church office is a copy of the old hierarchy. Now among the 
Jews, as we have seen, the hierarchy proper has for its necessary 
condition the destruction of the state and the bondage of Israel 
to a foreign prince, so that spiritual power is the only basis 
left for a national aristocracy. The same conditions have 
produwd .similar spiritual aristocracies again and again in 
the East in more modern times, and even in antiquity more 
than one Oriental priesthood took a line of development similar 
to tliat which we have traced in Judaea. 'J'hus the hereditary 
priests of Kozal) were the chief dignitaries in Idumaea 

at the time of the Jewish conquest of the country (Jos. AnI. 
XV. 7, 9), and the High Priest of Hierapolis wore the princely 
purple and cTown like the High Priest of the Jews (De dea syria, 
42). The kingly insignia of the High Priest of the sun at Emesu 
are described by Herodian (v. 3, 3), in conne.\iun with the 
history of Elagabalus, whose elevation to the Roman purple 
was mainly due to the extraordinary local influence of his sacer¬ 
dotal place. Other examples of priestly princes are given 
by Strabo in speaking of Pessinus (p. 567) and Olbe (p. 672). 
As no such hierarchy existed in the West, it is plain that if the 
idea of Christian priesthood was influenced by lii-ing institu¬ 
tions as well as by tlie Old Testament that influence must 
be sought in the East (cf. Lightfoot, Philippitms, p. 261). The 
further development of the notion of (Christian priesthood 
WAS connected with the view that the Euclmrist {q.v.) is a pro¬ 
pitiatory sacrifice which only a consecrated priest can perform. 
It is sufficient to remark here that the presentation of the 
sacrifice of the mass came to be viewed as the essential priestly 
office, so that the Christian presbyter really was a sacerdos in 
the antique sense. Protestants, in rejecting the sacrifice of 
the mass, deny also that there is a Christian priesthood “ like 
the Levilical,” and have either dropped the name of “ priest ” 
or use it in a quite emasculated sense. For further details 
as to the history and doctrine of priesthood in Christendom the 
reader is referred to the article, “ Prieslertum: Priesterweihe in 
der Christlichen Kirche,” in P.R.E., 3rd cd., Bd. xvi. p. 47 sqq. 

There b probably no nature religion among races above mere 
savagery which has not had a priesthood; but*an examination 
of other examples would scarcely bring out any important 
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areater in the orang-utan and chimpanzee than in some of the 
langurs (Semtu^ithecus, fig. i); the maximum development of this 
feature occurs in the dog-faced baboons ( 1 ‘apio, fig. a). In American 
monkeys, with the exception of the howlers {AlnwUa, fig. 3), the 
facial part is relatively smaller than in Old World monkeys and 



Fic. 3.—Skull ajid Hyoid-bone of a Howler-Monkey {Alouala). 
In nature the hyoid-bonc, which is bl.\d(Jer-like, is placed between 
the two Isanches of the lower jaw, 

apes; while in the squirrel-monkeys (Chrysothrix) it is even smaller 
than in man himself. In none of the Old World group does the 
forehead present that rounded and elevated contour characteristic 
of man, afihongh the height of this region is great in the orang-utan 
(fig. 4). Curiously enough, American monkeys, especially those 
iimluded in Pithecia, ore the mo.st man-like in this respect. The 
skull of the male gorilla is charactcrizid by the great development 
of the crests for muscular attachnrrnt, one of these (superciliary) 
overhanging the orbits, a second (sagittal) traversing the middle 
line of the upper surface, while a third (lambdoid) forms an inverted 
V on Ihe occiput, and affords attachment for the muscles of the neck. 



Fig. 4.—Skull of adult male Orang-utan (Sima satyrus). 

In the gorilla the orbits are much as in man, but in the orang-utan 
they arc more rounded. They become very large in Hylobales, 
but attain an enormous size in the American NyciipUhecu. The 
•xtent to which each orbit opens into the adjacent temporal fossa, 
f'.i*. the size and shape of the sphenomaxillary fissure, varies con¬ 
siderably' this is narrow and much elongated in the gorilla and the 
halmons. hut short in the langurs and spider-monkeys. It is most 
closed in the howlers, where it sometimes all but disappears entirely. 
The mastoid process never attains the large relative size it has 
in man; but k is prominciit in the baboons and larger macaques, 
as well as in the chimpanzee and gorilla, its development bear¬ 
ing relation to the size and weight of the head. As the mastoid 


diminishes, the under surface of the petrosal assumes a swtJlen or 
bladder-likc condition. 

The plane of the foramen magnum, as compared with the basi- 
emnud axis, varies with the projection of the occiput; it generally 
forms a less open angle witli that axis than in man, but in CAzyso- 
ihrix the angle is yet more open than in the human .skull. The 
cheek, or zygomatic, arches bend outwards and upwards in the 
gorilla and some baboons, but decrease in relative as well as absolute 
size in the smaller forms—notably In ChrysuthHx. No long slander 
styloid process is normally attached to the skull, though such may 
be the case in the baboons. An external bony auditory meatus 
(or tubo) is present in Old World but absent in New World 
monkeys. In all apes and monkej’S the premaxillae have a distinct¬ 
ness of development and a relative size not found iii man; the 
.sutures separating them from the maxillae remaining visible, except 
in the chimpanzee, after the adult dentition has been attained. 
TTie maxillae develop great swollen tuberosities in the baboons 
and the black ape of Celebes. Thu nasal bonus are small, and 
gcnctally flatter than in man; being in the orang-utan quite flat. 
They are convex in some langurs and all baboons; but the prolvoeois* 
monkey has its nasals no more devdopod than those of other species. 
The nasals seem to attain their maximum of relative size in the 
howlers. Tlic lower jaw, or mandible, is always in one piece in 
adults: and is most man-like in the siamang, which alone has 
a slight chin. On the other hand, in other gibbons the angle is 
produced downwards and backwards, as also in marmosets. Ita 



Fig. 5.— Skeleton of South American Spider-Monkey (Afclts), 
to illustrate the length ol the limbs and tail, and the aeadcrncss 
of the former. 

maximum of relative size is attained in the howlers (fig. 3), where 
the broad ascending jiart serve.? to protect and shelter the enormously 
developed body of the hyoid. Air-cells may be developed, as m 
th'U gorilla, in the parts adjacent to the mastoid. FVontal sinuses 
are generally absent in the Old World group, being replaced by 
coarse cellular bone. In old age the sutures of the skull become 
obliterated, the one between the two nasals disappearing at an 
early age in Old World monkey.?. In the spider-monkeys and 
howlers the tentorium, or membrane dividing the hemispheres 
of thebrain from the cerebellum, becomes bony. 

The spinal column of apes and monkeys sdways lacks the S-like 
curvature of that of man, the nearest approach to this occurring 
in the baboons (fig. 2). The number of dorsal vertebrae varies 
from eleven in some species of Cercnpiihecus and Macacus to fourteen 
in certain gibbons or fifteen in the American night-apes (Nyctt- 
pilhecus'. In the American Celidat the number s^dom falls 
Ddow thirteen; in the orang-utan it is twelve, as in man, but thirteen 
in the chimpanzee and gorilla. In most cases tho dorsal and 
lumbar regions are about equal in length, but tho lumbar region is 
the shorter in the man-like group, and loss than half tho length 
of the dor.sal in the gorilla. The lumbar spinous proa-stos are 
vertical, or project backwards in the man-like apes, gibbons and 
spider-monkeys; in the others they project forwards, especially 
in Cebidae. The lumbar transverse processes project ourivards, 
more or less at right angles to the axis of the spine, or else forwards. 
The sacrum attains its greatest absolute length in the gorilla, but 
is relatively longer than in man in all the man-like jpnupi Hytobates 
has the relatively longest sacrum. Tho number of vertebrae 
includeil in the .sacrum varies more or les? with age; with the excep¬ 
tion of the Simiidar. and Hylobatidat, there are generally only two 
or three; but in Aleles, Hylohates, and Uaearia there may be four; 
while in the Simiidae there are always five, and sometimes six. In 
most apes the sacrum and lumbar verl ebrae lie in one slightly curved 
line, the gorilla and chimpanzee presenting in this rospoct a great 
contrast to the human structure. In the orang-utan the saezo- 
verteliral angle is rather more marked; but in some baboons it is 
so much so as almost to rival that of man. 
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With the excetition of the tnan-llke apes and gibbona and the 
Barbary ape {Macacus inuus), the caudal vertebrae of monkeys 
exceed four in number; but the mandril, Papto (Mgimeti) nuumcM, 
has sometimes only five. The short-tailed macaques and nakaris 
have from about fifteen to seventeen, the shortness of the tail 
being occasionod rather by a diminution in the size of the component 
vertebrae than by a decrease in number. In the other forma 
the number varie.a between twenty and thirty-three, the latter being 
the number attaint in the spider-monkeys (fig. j). The jiroportion 
borne by this region of the spine to the more anterior parts is greatest 
in the spider-monkey a of the genus AttJts, almost three to one; in the 
other longest-tailed genera it is rarely so large as two to one. The 
absolute length of the tail is greatest in the langurs and gucrezas, 
where also the individual caudal vertebrae attain their greatest 
length, namely two inches. The oaudhl vertebrae generally mcreasc 
in length from the sacrum tiU abeut the sevaath, eighth or ninth, 
which, with the tenth andl sftventt, ore the longest in must long- 
taUed forms. In Aleiet tUe etbventh). twetlHi, tliirteenth and 
fourteenth vertebrae are-the limgest In most members of the 
sub-order the breasbbone, or steramn, is narrow, and consists of a 
more or less enlarxed upper osttion, or manubrium,, followed by a 
chain of sub-c^tuU'elongated bones ftom thEne tO six in number. 
In man, man-llks apes and gibbons then is, however,, a broad 
sternum; or one consjetiiy of^atmsnnbiuiin, followed by one bone 
only, ns in Hyloiattt, m the atBngmtan ttie breast-bone long 
remains msde up' at ossifications nnanged in pairs, side by side, 
successively. The trne ribs, an seven m number on each side in 
the highest forms, but in Hy/oMu then an sometimes eight; in 
Aleles then are sometimssoine pairs ; in BaMt the number varies 
from six to eight, and ftom aeven to eii^t in the other genera. 
Tim '‘angles" of'tbe-tibs’an never so marked as in man ; must so 
in HylobaU$, Ptiimm is- distinguished by the grsater> relative 
breadth of the libs. In no ifte or monkey is-the thonx half as 
broad again as it is dew from back to breast. Nevertheless, in 
the Simiidae sad- its transverse diameter exceeds 

its depth by fTODt-abratone-fourth to a little under one-third oi 
the latter. In (and sometimes also in Alomta) the thorax is 

w iiler than deep, but in tbenst it i.s deeper tiian wide. 

The greatest- absolute length of the fore-limb occurs in the gorilla 
(lig. 0) and the orang-utan. The humetns never has a perforation 

(entepicondylar) on the inner side 
of its lower extremity. Except in 
the man like apes, the ulna articu¬ 
lates with the wri.st (carpus). The 
hand is capable of pronation and 
supination on the fore-arm ; and 
except in man, the chimpanzee and 
the gorilla there is a centrale in tlic 
carpus. The phalango,s arc the same 
in number m apes and monkcy,s 
as in man, except that in Aleles 
and ColvOus tlie timmh may have 
but one .small nodular phalange or 
none. The yihalanges arc generally 
more curved than in man, imd, 
except in the Hapalidae, the 
terminal ones are fiatteued from 
back to front. In the Hapalidae 
they are laterally compressed, 
curved, and ix)int«l to support the 
claws characteristic of that family. 
The length of the thumb with its 
mctaeurpel bears a much greater 
proportion to that of the spine in 
flylobales and Simla tlian in man. 
With the exception of Aleles and 
Colobus, the shortest thumb, thus 
estimated, is found in Nyclipiihetus 
and Chrysothrix. 

Tlio hind-limb, measured from 
the summit of the femur to the, tip 
of the longest digit, is absolutely 
greatest in the gorilla, and then in 
the orang-utan and the chimpanzee. 
If the foot be removed, the leg of 
the chimpanzee is longer than that 
Fie,. 6. — Skeleton ol the of the orang-utan. The ankle, or 
Corilla {Anlhropopithecus got- tarsus, consists of tlio same seven 
ilia), to exhibit the flattened bones as in man, and these bones 
sternum, the broad and sliallow are so arranged, or bound together 
tiwiTOX, and the groat length of by ligaments, as to form a trans- 
thc foro-lirabs. verse and an antero-poslerior arch. 

In no ape or monkey, however, 
do the lower ends of the inner metatarsals form the anterior 
point of support of the antoro-posterior arch, as in man. The 
oalcaneum, except in the gorilla, is shorter compared with the 
spine than in man. The phalanges of the foot ars the same in 
number as in man, except that the great too of the oran^-utan 
has often but one. They are very like their representatives m the 
hand, and are convex above, concave and flattened below. Only 



in the Hapalidai ace the terminal phalanges laterally compressed- 
Instead of fUttensd. The toes are never nearly so short relatively 
in. apes and moi^ys as in man; yet the proportion borne by the 
great too, with its metatarsal, to the spine closely ^proximsfos 
in the gorilla to the proportion existing in man, and this proportion 
is exceeded in Hylobates and AU^s. 

Omitting all reference to the musfiles, we find that in apes and 
moi^eys the absolute size oi the brain never approaches that of 
man; the cranial capacity being never leas than 55 cub. in. in any 
normal human sub]^, while m the orang-utan and chimpanxee 
it is but 26 and 27X cuD. in. respectively. The relative size of the 
brain varies inversely with the size of the whole body, as is the case 
in warm-bloodud vertebrates generally. The hemisphries of the 
brain are almost always so much developed as to cover over the 
cerebellum, the only, exceptions being the howlers and thy siamang 
(Hylobates sytidaclylns). In the latter the cerebellum is slightly 
uncovered, but it is considerably so in the former. In Ckrysolhnx 
the posterioa lobes are more largely developed relatively than in 
man. As in mammals generally, touch convoluted hemispheres 
are correlated with a considerable absolute bulk of body. Thus 
in Hapale (and hero only) wo find the hemispheros quite smooth, 
the only groove being that which represents the Sylvian fissure. 
In Simio and Anihropopilheeus, on tne contrary, they are riclfly 
convoluted. A hippoeampiee minor is present in all apes and 
monkeys, and in some Cebidae is laiger relatively than, in man, and 
absolutuly larger than the hippocampus major. Of all apes uid 
monkeys the orang-utan has a lirain most like that ol man; indued 
it may be said to be like man's in all respects save that it is much 
inferior in size and weight, and that the hemispheres are more 
syramntricaUy convoluted and less complicated by minor foldings. 
The human brain, as known by European! specimens, has been 
supposed to differ from that oi apes and monkeys by. the absence 
of the so-called simian fold {Affenspaile) on the posterior portion 
of the main boinispheres. On studying a large series oi Egyptiap 
and Sudani brains, Professor G. Elliot Smith finds, however, that 
this simian fold, or sulcus, can bo distinctly recognized. ‘‘ It 
is easy," he writes, " to select examples from the series of Egyptian 
and Sudanese brains in my possession, in which the pattern formed 
by tho occipital sulci on the lateral surface oi the hemisphere in 
individual anthropoid apes is so exactly reprod need that the identity 
of every sulcus is placed beyond reasonable doubt. . . . And if wc 
take individual examples of gorilla-brains, it becomes still easier 
to match the occipital pattern of each of them to numerous human 
brains. ... It is easy to appreciate the difliculties which have 
beset investigators of European types oi brain, and to understand 
the reasons for the common belief in the absence of. the supposed 
distinctly simian sulci in tho lateral aspect of the occipital region 
of the human brain." 

In no ape or monkey does the scries of teeth form so perfect an arch 
as in man, the opposite scries of clicck-tcoth tending to become 
more parallel. None has the teeth placed in one uninterrupted 
seiii-s in eacli jaw, as is the case in the human species; but tnere 
is always a small gap between the upper canine and the adjacent 
incisor, and between the lower canine and the adjacent premolar. 
■This condition is due to the excessive size of tlie canines, the inter¬ 
spaces giving passage to the tips of those teeth. This prolongation 
ol the canines into tusk-like -weaponsof offence and defence (especially 
ilevclojxsl in the males) makes s great difference between the aspect 
of the dentition in apes and man. Tho number ol the teeth is the 
same as in man in all Old World Primates. The New World 
Cebidae have an addition^ premolar on each side of each jaw, 
while the Hapalidae have a molar the less. The incisors are nearly 
vertical, save in Pithecia’ and its allies, where their tips project 
forward. The canines are considerably longer than- the incisors, 
except in Hapale, where the lower incuots eqiiab them in length. 
The prcmolars difier structurally from the molars much as in man, 
exceirt that the first lower one may be modified in shape to give 
pa.ss.'igc to the upper canine, as in the baboons. The griiKltng 
surface of the moikts consists genera^ of two incomplete transverse 
ridges, the end of.oaoh ridge projecting more than the intermediate 
part, indicating the position of nie four original tubercles. In the 
man-like apes there is, however, in the upper molaTs a ridge running 
obliquely from the front inner taiberclc, or ensp, outwards and 
backwards to the hind outer tuhsnsle. In the Cereopilheetdae this 
ridge is wanting, but it reappears in Ateibs and AtowUa amongst the 
Cebidae. In the Hapalidae the tubercles oi the molars are mure 
produced and sharp-pointed, in harmony with the insectivorous 
habits of the marmosets. The last lower molar may be reduced or 
much enlarged as compared with tho others. Thus in Cercopithecus 
talapoin it has but throe tubercles, while in the macaques and 
baboons it is very large, and has five well-developed cusps. The 
number of milk-teeth is as in man, except that American monkeys 
have an additional one. In general the canines are the last teeth 
to be cut of the permanent dentition, their cutting sometimes 
causing such constitutional distorbanoe os to produce convulsions 
and death. In the gibbons, however, the canines accompany, ii 
they do not precede, the appearance of tho hindmost molar, while in 
the orang-utan they at least sometimes make their appearance 
bidore thc.latfer. 

The stomach is simple in all apes and monkeys except langurs, 
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raerezas, and their allies. It is especially human in shape in 
Hylohaits, except that the pylorus is somewhat more elun{(atea and 
distinct. It is of a rounded form in Pithccia, and in Hapale the 
cardiac orihce is exceptionally near the pylorus. In the langur 
group it IH sacculated, eapedaily at the cardiac end. being, in fact, 
very like a colon spirally coilod. The intestine is devoid ot valvulae 
connivenfes. but provided w'ith a well-developed caocuiu, which is, 
however, short and conical in the balloons. Only in the man-like apes 
is there a vermiform appendix. The colon may be much longer 
relatively than in man, as in the man-like apes; it may be greatly 
sacculated, as in Hylohates] or devoid of baccuLations, as in Cebus. 
The liver may bo very like man's, especially in gibbons, the orang¬ 
utan, and tlio chimpanzee; but in the gorilla both the right and 
left lobes ut e cUdl by a fissure almost as much as in the baboons. 
In the langur group the liver is much divided, and placed obliquely 
to acciunmodate the .sacculated stomach. The lateral lobes in 
Hapale ar** much larger than the central lobe. The caudate lobe 
.is \ cry large in Cebidoe. <‘?p('<'.ially in Aides, and above all in Vithecia. 
There is always a gall-bladdor, 

The larynx in many p-cmSiTa of the sub-order is furnished with 
sac-like appcndage.s, varying in diftercnl species as regards number. 
sUc and situation. They may be cUlalations o! the laryngeal 
ventricle (opening into the larynx below tlie false vocal cords), 
as in the man like apes; or they may open above the false vocal 
cords so as to be extension.s of the thyro-hyoid membriuic. as in 
gibbons. There may be but a single median opening in the front 
part of that membrane at the base of the epiglottis, as in Cerco- 
pithaidae, or ihcYQ. may be a single median opening at the back of 
the trachea, just below the cricoid cartilage, as in spider-monkeys; 
and while there is in some instances only a Mti.gle sac, in other 
instances, as in the howlers, there may be five. These may be 
enormous, meeting in the middle line in front, and extending down 
to the axillae, as in the gorilla and orang-ulan. Finally a sac may 
occupy the cavity of the expanded body of the hyoid-bone, as in 
howlers (tig. 3). The hyoid has its basilar part generally .somcwliat 
more convex and enlarged than in man; but in howlers it becomes 
greatly enlarged and deeply excavated, so as to form a great bony 
bladder-like structure (fig. 3). The cornua of the hyoid arc never 
entirely absent, but the anterior or lesser cornua may bo so, as in 
the howlers. The anterior cornua never exceed the posterior 
cornua in length; but they may be {Cercopithecus) more dcvclopcrl 
relatively than in man, and may even be jointed, as in Lagothrix. 

The lungs are generally similar to those of man, although, as 
in gibbons, the right one may l>e four-lobed. In the man-liUe 
apes the great arteries are likewise of the human type; but in the 
nylobatidae and Cercopithecidae the lelt carotid may arise from the 
innominate. The di.scoidal and deciduate placenta in generally 
two-lobed, all hough single in the iiowlers; in the marmosets it is 
unusually thick. American monkeys dilfer from their Old World 


ManAike Apes .—In common with man, the apes and monkeys 
of the Old World form a section—Catairliina—of the sub-order 
Anthropoidea, characterized by the following features: There arc 
only two pairs of premoLar teeth, so tliat the complete dental 
formula is :. c, f, p, m. The tympanum lias an external 
bony tube, or meatus; but there is no tympanic buUa. A squamoso- 
frontal suture causes the frontal and the alisphenoid bones to enter 
largely into the formation of the orbital plate; and the orbito¬ 
temporal foramen i.s small. Cheek-pouches and callosities on tlie 
buttocks are freouently present. The nails arc flat or rounded, 
the descending colon of the intestine has an S-like (sigmoid) flexure; 




(From ft iketch by Wolf from life.) 

Fig. 7.—An Immature Chimpanzee {AHikfOpopUhecus iroglcdyUs}t 

cousins in having two umbilical veins in place oT a single one. In 
the Cercopithecidae gestation lasts about seven months, but in 
the marmosets is reduced to three. The young, which are generally 
carried on the breast, are suckled for about six months in most 
monkeys. 


Fig. 8.—Adult Male Gorilla {Anthfopopitkems gorilla). 


. the caecum is simple, and there may be a vermiform appendix. 

I The inter-nasal septum is thin. and the nostrils are directed outwai ds. 

] The tail, which may be rudimentary, is never prehen.sile. The 
ethmoturbinal bones of the nasal chamber are typically united. 
Laryngeal sacs are commonly developed. In addition to the primarv 
di.scoidal placenta, a secondary, and soinetiines temporary one is 
developed. 

It docs not come within the province of this article to treat of man 
(see Anthropology) ; but it may be mentioned tliat the distinctive 
characteristics of the family Hotninidae (including the. single 
genua Homo), as crimpared with those of the Simiidae, or man-like 
apea, arc chiefly relative. These are shown by the greater .size of 
the brain and brain-case as compared with the facial portion of the 
skull, amaller development of the cimine teeth of the males, more 
cou'plete adaptation of the structure uf the vertebral column to 
the vertical poaition, greater length of the lower as compared with 
the upper c.xlrcmities. and the greater length of the great toe. 
with almost complete absence nf the power of bringing it in 
otqxisilion to the other four toes. The laat and the small size of 
the canine leetli are perhaps the most marked and easily defined 
distinction-s that can be drawn between the tw^o groups, so far as 
purely zoological characters are concerned. The regular arch 
form^ by the series of teeth is, howe^'cr, as already n'cnlioncd, 
another feature distinguishing man from tlic man-likc apes. 

In common with the giblv>ns {IJvlohntidae) the man-likc apes, or 
Sirniidae, are distingmslied from the lower representatives of the 
present sub-order by the following features: The sternum is ihort 
and broad, and the thorax wide and .sliallow (fig. 6), while the pelvis, 
as shown in the same figure, is more or less laterally expanded, and 
hollow on its inner surface; and the number of dorao-lumbar verte¬ 
brae ranges from sixteen to eighteen. The arm is longer than 
the leg; and while the hair on the fore-arm is directed upwards, 
that of the upper-arm slopes downwards to meet it at the elliow. 
Cheek-pouches arc absent. The cusps of the molars arc separate; 
and five in number above and four below. The caecum has a vermi¬ 
form appendix; and the secondary placenta merely forms a tem¬ 
porary fold. The Simiidas are specially characterized by the 
absence of callosities on the buttocks; the presence of sixteen or 
seventeen dorso-lumbar vertebrae, and of twelve or thirteen pairs 
of ribs* the wrinkling of the enamel of the check-toeth; the great 
ftcpansion and concavity of the iliac bones of the pelvis; and the 
application of only the edge of the solo of the foot to the ground in 
walking. 



PRIMATES 


329 


The existing members of the family are referable to at least 
two genera, the one African and the other Asiatic. The first genus, 
Anfkrofofithectts,' is typified by the West African chimpansee, 
A. troglodytes (fig. 7), and is characterized by the absence of excessive 
elevation in the Mull, by the fore limb not reaching more than 
half-way down the shin, the presence of thirteen pairs of ribs, the 
well-developed great toe, the aosence of a centralo in the carpus, and 
the black or grey hair. There is a well-developed laryngeal sinus, 
which may extend downwards to the axilla. Chimpanzees are 
characterized by the large size of the ears, and typically by the 
however, more developed in the Central African A. tekego (of which 
small development of the supra-orbital ridges. The latter are. 
the kulu-kamba is a local phase); this form—whether regarded as 
a species or a race—being thus more gorilla-like (see Chimpanzee), 

The gorilla {Anthropopithecus gorilla, fig. 8), of which there are 
likewise severai local forms, ranging from the West Coast through 
the forest-tract to East Central Africa, and apparently beet regarded 
as sub-species, is frequently made the type of a second genus— 
Gorilla-, out is extremely dose to the chimpanzee, from which it 
is perhaps best distingutshed by its much smaller cars. It is the 
largest of the apes, although the females are greatly inferior in 
stature and bulk to the males. The gorilla is also a much less 
completely arboreal ape than the chimpanzee, in consequence of 
which more of the sole of the foot is applied to the ground in walking. 
The enormous supra-orbital ridges of the skull of the male, and like¬ 
wise the large and powerful tusks in that sex ore very characteristic. 
A full-grown gorilla will stand considerably over six feet in height. 
According to Dr A. Keith, in addition to its smaller and flatter 
ears, the gorilla may be best distinguished from the chimpanzee by 
the presence of a nasal fold running to the margin of the upper lip; 
by the large size and peculiar characters of the tusks and cheek¬ 
teeth ; by its broad, short, thick liands and feet, of which the fingers 
and toe.s are partially webbed; by the long heel; and by the relative 
Icnglli of the upper half of the arm as compared with the fore-arm. 
An important distinctive feature of the skull of the gorilla is the great 
length of the nasal bones. Finally, in adult life the gorilla is sharply 
differentiated from the chimpanzee by its sullen, untamcable, 
ferocious dispo.sition. 

As regards the relationship existing between the gorilla and the 
chimpanzee. Dr Keith observes; " An examination of all the 
structural systems of the African anthropoids leads to the inference 
that the gorilla is the more primitive of the two forms, and ap¬ 
proaches the common parent stock more nearly than docs the 
chimpanzee. The teeth of the gorilla, individually and collectively, 
form a complete dentition, n dentition at the very highest point 
of development; the teeth of the chimpanzee show marked signs 
of retrogression in development both in size and structure. The 
museular development and the consequent bony crests for muscular 
attachment of the gorilla far surpass those of the chimpanzee. 
The mu.scular development of the adult chimpanzeo represents 
that of the adolescent gorilla. Some of the bodily organa of the 
gorilla belong to a simpler and earlier type than those of the 
chimpanzee. But in one point the chimpanzee evidently represents 
more nearly the parent form—its limbs and body are more adapted 
for arboreal locomotion; of the two, the gorilla shows the nearer 
approach to the human mode of locomotion. On the whole the 
evidence at our disposal points to the conclusion that the chimpanzee 
is a derivative from the gorilla stock, in which, with a progressive 
brain development, there have been retrograde changes in most of 
the other parts of the body. The various races of chimpanzee 
differ according to the degree to which these changes have been 
carried." (Sec Gobii.la.) 

From both the chimpanzee and the gorilla the orang-utan, or 
mias {Simia saiyrus), of liurnco and Sumatra is broadly distinguished 
by the extreme elevation ol the skull (fig. 4), the excessive length of 
the fore limbs, which reach to the ankle, the presence of only twelve 
pairs of riba and of a centrale in the carpus, the short and rudi¬ 
mentary great toe. and the bright-red colour of thff hair. Adult 
males arc furnished with a longi.sh beard on the chin, and they 
may aiso develop a large warty prominence, consisting of fibro- 
ccllular tissue, on each side of the face, which thus assumes an extra¬ 
ordinary wide and flattened form. There is no vestige of a tail. 
The hands arc very long; but the thumb is short, not reaching the 
end of the metacarpal bono of the index-finger. The feet have 
exceedingly long toes, except the great toe, which only reaches to 
the middle of the first joint ol the adjaoent toe, and is often destitute 
not only of a nail, but of the second phalange also. It nevertheless 
possesses an opponens muscle.. The brain has the hemispheres 
greatly convoluted, and is altogether more like the brain of man 
than IS that of any other ape. A prolongation is developed from 
each ventricle of the larynx, and these processes in the adult become 
enormous, uniting together in front over the windpipe and forming 
one great sac which extends down between the muscles to the axilla. 
The canine teeth of adult males are very large. In Borneo the 
orang-utan displays great variability, and has accordingly been 
divided into a number of local races, in some of which the males 


' It has been proposed to transfer the name Simia to the chim¬ 
panzee, on the ground that it was originally given to that animal. 


apparently lack the lateral expansion of the face. Whether the 
Sumatran orang-utan should be regarded as a distinct species, with 
two local races, may be left an open question. (See Oxano-Utan). 

Gibbons. —^The comparatively smw, long-armed and tailless 
Asiatic apes known as gibbons have been very generally Included 
in the same family as the man-like apes; but since they diiler 
in several important features—^to say nothing of their smaller 
bodily size—it has recently been proposed to refer them to a family 
apart, the Hylobatidae. The distinctive features of this family 
include the pircsonco of small naked callosities on the buttocks, 
the possession of eighteen dorso-lumbar vertebrae and thirteen 
pairs ol ribs, the absence of foldings in the enamel of the molar 
teeth, the slight lateral expansion and concavity of the iliac bones 
of the pelvis, and the application of the whole sole of the foot to 
the ground in walking. The vertebral column presents no trace of 
the sigmoid flexure whleh is developed partially in the Simiidae 
and completely in the Hominidae. None of the gibbons have any 
rudiment of a tail; and the canines are elongated and tusk-like. 
When the body is erect, the arms are so long that they reach the 
ground. The great toe is well developed, reaching to the middle 
or end of the first joint of the adjacent too; but the thumb only 
attains to, or reaches a little beyond, the upper end of the first 
joint of the index-finger. There is a centrale m the carpus. The 
laryngeal sacs arc no longer prolongations of the laryngeal ven¬ 
tricles, but open into the larynx above the false vocal cords. The 
group is distributed throughout the forest-regions of south-eastern 
Asia, eastwards and southwards from Assam, and is represented 
by a considerable number of species. Among these, the siamang, 
Hylobates syndactylvs, of Sumatra and the M^y Peninsula, differs 
from all the rest by the union of the index and third fingers up to 
the base of their terminal joints, in consequence of which this 
^ccies is regarded as representing a sub-genus (Symphalangus) by 
itself, while all the others belong to Hylobates proper. Tlic general 
colour of gibbons is either pale fawn or black, with or without a 
white band across the forehead. In a female from Hainan in the 
menagrvic of the Zoological Society of London, the colour of the 
coat cliaiigcd from black to fawn about the time full maturity was 
attained. Apparently no such change takes place in the male. 
According to Dr W. Volz, the two banks of the Lematang River in 
the Palembang district of Sumatra are respectively inhabited 
by two different species of gibbons—on the west bank is found the 
siamang (Hylobates syndactylus), while the country to the east 
of the river is the home of the agile gibbon, or waw-waw (H. agilis). 
11 is not necessary to capture, or even to see, specimens of the two 
species in order to satisfy-oneself as to their limitations, for they 
may be readily distinguished by their cries: the siamang calling 
in a single note, whereas the cry of the waw-waw forms two notes. 
The remarkable thing about their distribution in Palembang is 
tliat the two species arc found in company throughout the rest of 
Sumatra; and even in Palembang itself they inhabit the mountain 
districts, where the river is so narrow that they eould easily leap 
over it, and yet they keep to the opposite bamks. Gibbons are 
perhaps the most agile of all the Old World monkeys, rivalling in 
this respeet the American spider-monkeys, despito their lack of 
the prehensile tails of the latter (tee Gibbon). 

Langur Group. —The well-known long-tailed langur monkeys of 
India and the adjacent regions are the first representatives of the 
third family of apes and monkeys, which inclutfcs all the remaining 
membersof the sub-order now under consideration. In the Csrco/u'- 
theddae, as the family is called, the following features arc distinctive ; 
The sternum, or breast-bone, is narrow and elongated, and the 
thorax compressed and wedge-shaped, while the iliac bones of the 
pelvis are narrow, with the inner surface flat ; the dorso-lumbar 
vertebrae are nineteen or twenty in number. The front limbs arc 
shorter than the hind pair; the whole sole of the foot is applied to 
the ground in walking; and the hair on the arm is directed down¬ 
wards from the shoulder to the hand. There arc always bare 
callosities on the buttocks, and very generally check-pouches. 
The caecum is conical. Transverse ridges connect the cusps of 
the molars. The secondary placenta is fully developed. 

The first group of the family is represented by tne langurs and 
their allies, collectively forming the sub-family Semnopstheeinae, 
in which the tail and hind limbs arc very long, and the body is 
slender; there are no cheek-pouches, but, on the other hand, the 
stomach is complicated by sacculations or pouches, and the l^t 
lower molar has a posterior heel, thus carrying five cusps. The 
thumb is small or absent, the callosities on the buttocks are also 
small, and the nails are narrow and pointed. The laryngeal sac 
(or throat-sac) opens in the middle line of the front of the larynx, 
and is formed by an extension of the thyro-hyoid membrane. The 
true langurs, of the genus Semnopilhecus, in which a small thumb 
is retained, form a large group confined to south-eastern Asia, where 
it ranges from India and the Himalaya to Borneo and Sumatra 
by way of Burma, Cfchin China and the Malay Peninsula. A 
well-known representative is the sacred hanuman monkey (S. 
entellus) of India, which, like the larger Himalayan 5 , schistaceus, 
is slate-coloured; the Bornean S. hosei, on the other hand, is wholly 
maroon-red. Other species, like the Indian S. johni, have the head 
crested. The allied genus Rhinopithecus, as tyiptfied by the orange 
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well developed, the limbs of medium length, with the front not 
longer than the hind pair, the nails curved, and the humerus with 
an ontcijlcondylar foramen. The typical genus Cebus includes the 
numerous species of capuchins, many of which are so commonly 
seen in captivity. They arc stouter in build and smaller in size 
than the spider-monkeyK. and their tails are only prehensile to a 
small extent, but arc commonly carried spirally rolled. 'Hie 
conical upper canines project below the upper lip, and the molars 
have blunt low cusps, well-known species are the white-cheeked 
capuchin, C. lunatus (fig. 12), of south Brazil; the true capuchin, 
capucinus, ranging from Guiana to Brazil; and the brown capu¬ 
chin, C. faturllus, ol Guiana; all of those showing the black crown 
from which these monkej’s take their popular name. The mo.st 
northern representative of tlie group is the white-throated C. 
hypolrucus, which ranges to Costa Rica. The stiuirrcl-monkeys, 
Chrysothtix (or Saimiris), of which C. sciureus is the most famiUar 
representative, arc not unfrequently placed in the Nyctipilhecinae, 
although their true position seems to bo here. They differ from 
Cebus by their smaller size and move delicate build, by the tail 
being scarcely at all prehensile, by the smaller canines, smaller 
and more sharply cusped molars, and the large and closely-approxi¬ 
mated orbits, whose inner walls arc partly membranous (sec Capu¬ 
chin and SguiRBEL-MoNKity). 

The second section of the .sub-family includes (he spider-monkeys 
(fig. 13), and is characterized by the completely prehensile tail, 



Fio. 13.—Geoftroy’s Spider-Monkey {Ateles geoffroyi). 

with the inner surface of the tip naked, the rudimentary condition 
or ab.sencc of the thumb, the laterally compressed and more or less 
pointed nails, and the absence of an cntepicondylar foramen to 
the humerus. The limbs, loo, arc very long and slender, with the 
front pair of greater length than the hind ones. The caecum 
approximates to that of the Catarrhina, having its tomiinal ex¬ 
tremity pointed. The true spider-monkeys (A teles) lack the thumb, 
and have the nails but slightly compressed and pointed, the limbs 
very long, the nasal septum of ordinary width, and the fur not 
woolly. Nearly all have the Itair on the head, except tliat ol the 
forehead, directed forwards. There arc nearly a dozen species. 
In these monkeys so powerful is the gra-sp of the tail that the whole 
Iwdy can be sustained by this organ alone. Tt even serves as 
a fifth hand, as detached objects, otherwise out of reach, can be 
grasped by it, and brought towards the hand or mouth. Tlicir 
prehension is in other regrccts exceptionally defective, owing to 
the loss of the thumb. Spider-monkeys are very gentle in dis¬ 
position; and, by this and their long limbs and fitness for tree-life, 
seem to represent the gibbons of the Old World. Nevertheless, 
in spite of their admirable adaptation for arboreal life, their com¬ 
paratively slow progression offers a marked contrast to the vigorous 
agility of the gibbons (see Spiper-Mohkey). • The brown spider- 
monkey {Brachyttles arachnoides) of south Brazil alone represents 
a genus connecting the preceding in some degree with the next, 
a rudimentary thumb being present, while the fur is woolly, the 
nails are much compressed, and the nostrils more approximated 


than usual. In rho woolly spider-monkeys of the genus Lagothrix 
(fig, 14) not only is the fur woolly, but the thumb is fairly well 
developed; the nails arc like those of Brachyttles, but the nostrils 
are normu. Humboldt's spider-monkey, L. humboldH (or L. 
tagotrica) and the dusky spider-monkey, L. injumata, both of 
which occur in Brazil and Amazonia, alone represent this genus. 



Fic. 14.—Humboldt's Woolly Spider-Monkey (Lagnthrix huniboldti). 

Some half-dozen species ol the monkeys known as sakis (iHthecui) 
form the typical representatives of the .sub-family Pithecinac, in 
which the fail, even when long, is non-prehcnsile, while the lower 
incisors arc slender and inclined forwards in a peculiar manner, 
with a gap on each side separating them from the long canine. 
The hemispheres of the brain cover the cerebellum, the brain-case 
is elongated, and, despite the absence of a laryngeal sac. the lower 
jaw is deep with a large angle, thus recalling that of the howlers. 
There is no caecum. In all cases the thumb is well developed. 
Tire arrangement of the hair is very variable. From the other 
members of the group the sakis are sufficiently distinguished by 
the long and bushy tail; while they are further characterized by 
having a large head. In some cases the hair on the crown of the 



Fig. 15. —Leniur-likc DouroucouU [Nycfipilhecus felinus). 
head is divided by a transverse parting, so a.H to overhang the upper 
part of the face. P, satanas of Para and P. chirapotes of Guiana 
are well-known species. The uakaris [Uacaria or Coihurus) of 
Amazonia are broadly distinguished from all other Cebidae by their 
short or rudimentary tails; Ua. calva being remarkable for its brilliant 
red jaw and pale chestnut hair (sec Uakari). 
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The last and lowest representatives of the Cebidae constitute 
the sub-iainily Nyctipitkeemae, the members oi which are cat-like 
monkeys, with woolfy or busby hair, short, conical muxzles, non- 
prehensile tails and well-developed thumbs. The brain-case oi 
the skull is not elongated, and the hemispheres oi the brain do 
not cover the cerebellum. The lumbar vertebrae are elongated, 
with long, sharp, backwardly directed spinal processes; the hinder 
part oi uc lower jaw is taUj and there is no laryngeal sac. The 



Fig. i6. —^The Moloch Titi {Callithrix moloch). 
long and hooked caecum has its terminal portion constricted. In 
accordance with their nocturnal habits, the dpuroucoulis {Nycti- 
pithrcus) are easily recognized by their large and closely approxi¬ 
mated eyes, which are, however, separated by a complete septum, 
the comparatively narrow nasal septum, small ears buried in the 



Fig. 17.—The Golden Marmoset {Hapale chrysoleuca). 
woolly iur, and long bushy tail. Well-known species are the 
lemur-like douroucouU (JV. felinus, hg. ij) oi Amazonia. Peru and 
^uador, and N. vociftrms, vrith a nearly similar distribution. 
The titis, Callithrix (or CtUlieebus ‘), are smaller monkeys (fig. t6 ), 

' Apparently the name Callithrix was originally given to the 
marmosets, and ii transferred to that group should be replaced 
by Callicebra. 
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with more forwardlv directed eyes, which are not surround^ by a 
radiating fringe of hair and a wider nasal septum. The titis are 
represented by about ten species, of which C, moloch is represented 
in fig. 16. Most of them are confined to Amazonia, but a few, 
among them C. moloch, reach the east coast. Like the marmosets, 
tbw feed largely upon insects and grubs. 

The second and last family of the Platyrrhina is represented 
by the marmosets or oustitis (Hapalidae), all oi which are small 
monkeys, with the ears hairy externally, and the nails, except that 
oi the great toe, claw-like, the thumb non-opposable, the tail long, 
bu^y and non-prehensile, and only two molars in each jaw, the 
dental formula thus being *. f, c. 4., p. |, m. ). The humerus 
has no entepicondylar foramen. Threo young are produced at a 
birth. Marmosets are divided into two genera, those in which the 
lower canines are not markedly larger than the incisors constituting 
the typical Hapalt, while such as have the lower canines ta^ tlmn 
the teeth between them form the genus Midas. These squirrel-like 
little monkeys, in which the great toe can be opposed to the other 
toes, range as far north as 15' N., where they are represented by 
Midas geoffroyi. and as far in the opposite direction as the southern 
tropic, where M. chrysopygus and M. rosalia occur. The colour 
and the length of the hair are very variable, some species having 
long silky pale-chestnut hair (fig. 17) and tuftrf ears, while in others 
the hair is comparatively short and black, or black with brown 
bars, while the ears are not tufted (see Maxjsosst). 

Lemurs, Prosimiae .—Although the likeness generally takes 
the form of a more or less grotesque caricature, the faces of 
all monkeys and apes pre.scnt, in greater or less degree, some 
resemblance to the human countenance. In the lower group 
of Primates, commonly known as lemurs, or lemiiroids, this 
resemblance is wholly lost, and the face assumes an elongated 
and fox-like form, totally devoid of that “ expression ” which 
is so characteristic of man and the higher apes and monkeys. 



le 


Fig. 18. —Skull of Ring-tailed Lemur (Lemur catta)xi, 
uc, Upper canine, pm, Premolars. 

Ic, Lower canine. m. True molars. 

Lemurs, Prosimiae or Lcmuroldea, which form a group con¬ 
fined to the tropical regions of the Old World and more numer¬ 
ously represented in Madagascar than elsewhere, are arboreal 
and for the most part crepuscular or nocturnal Primates, feeding 
on insects or fruits, or both together, and collectively character¬ 
ized as follows: The tail, which is generally long and thickly 
haired, is never prehensile. As a rule, there is a single pair of 
pectoral teats, but an additional abdominal or even inguinal pair 
may be present. The thumb and great toe are opposable to the 
other digits, the former being provided with a flat nail, while 
the second toe is always furnished with a claw; the fourth toe 
is longer than all the rest, and the second, or index, linger is 
small or rudimentary. In the skull (fig. 18) the orbital ring 
is formed by the frontal and ju^l bones, and, except in the 
Tarsiidae, there is a free communication between the orbit and 
the temporal fossa; the lachrymal foramen is situated outside 
the orbit (fig. 18); the tympanic either forms a free semicircle 
in the auditory bulla or enters into the formation of the latter; 
and the foramen rotundum is generally fused into the sphenoidal 
fissure. Interparietal bones are frequently developed, and the 
two Imlves of the lower jaw are generally welded together in 
front. Except in the genus Peroduiicus, the humerus is fur¬ 
nished with an entepicondylar foramen at the lower end; the 
centrale of the carpus is generally free; and the femur is usually 
provided with a third trochanter. The cerebellum is only 
partially covered by the hemispheres of the brain, which in the 
medium-sized and larger species conform to the general type 
of the same parts in monkeys and apes. The normal dental 
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formula h i. c. -J, p. w. -J, or the same as in American 
monkeys; but the upper mctsors are small and separated from 
each oth^, while the lower (Hies are large and approximated 
to the incisor-like canine; the molars have three or four cusps. 
In all cases the stomach is simple and a caecum present. The 
testicles are contained in a scrotum, the penis has a bone, the 
uterus is bicornuate and the urethra perforates the clitoris. 
The placenta may be either diffuse, with a large allantoic 
portion, and non-deciduate, or discoidal and deciduate. As a 
rule, only a single ofisprini' is produced at a birth. Very note¬ 
worthy IS the occurrence ui the females of the Asiatic lorisis 
of what appears to be the vestige of a marsupial appioratus, 
attached to the front of the pelvis. Lemur cotta also possesses 
the rudiment of a marsupial fold; while in both sexes of the 
aye-aye occurs a skin-muscle corresponding to the sphincter 
marsupti of raarsupials. 

The distribution of existing lemurs is very peculiar, the 
majority of the species inhabiting Madagascar, where they for 
the most part dwell in small patches of forest, and form about 
one-half the entire mammalian fauna of the island. The remain- 
ing species inhabit Africa south of the Sahara and the Indo-Malay 
countries. 

Tarsitr .—The tiny little large-eyed Malay lemuroid known as 
the tarsier, Tarsius tpectrum (or T. larsms), of Ihe Malay Peninsula 
and' islands, together with its Celebcan and Philippine representa¬ 
tives, alone constitutes the section Tarsiina (and the (amily Tar- 
siidae), which has the following distinctive characteristics: The 
lower incisor is vertical and the canine of ncumal form, while tlie 
upper incisors are ia contact; the orbit is cut ofi from the temporal 
lossa by a bony plate, leaving only a small orbital fissure; the 
tympanum enters into the formation of the auditory meatus, througfi 
which passes the. canal for the internal carotid artery; the tibia 
and fibula in the hind-leg are fused together, and the calcaneum 
and navicular of the tarsus elongated. The tarsier seems to be 
a primitive form which makes a certain approximation to the 
Anthropoidea, and differs from other lemuroids in the structure 
of its plaotnta. The dental formula is i. }, c. h p. m. 1 , total 34. 
Tarsiershavo enormous eyes, occupying the whole front of the orbital 
region, and are partly nocturnal in their habits, living in trees on 
the branches of which they move by hopping, a power they pos.ses.s 
owing to the elongation of the tarsal bones (sec Tarsikk). 

Malagasy Lemurs .—All the other Pro.siniiae may be grouped in 
a second section, the Lemurina, characterirod as follows: The 
lower incisors and the canine are similar in form and inclined 
forwards (fig. l8); the upper incisors are small and sqiaratixl by 
an interval in the middle line; the orbits comraunicate largely with 
the tcraporsJ fossae; the internal carotid artery enters the skull 
in advance of the auditory meatus through the foramen laccrum 
anterius; and the tibia and fibula arc separate. The Malagasy 
lemurs are now all included in the .single family Lemttridae, which 
is confined to Madagascar and the Comoro Islands, and character¬ 
ised by the tympanic ring lying free in the auditory buUtu 
The typical sub-family Lemurinae, which includes the majority of 
the family group, is characterised by all the fingers except the index 
having flat naifs, the elongation of the facial portion of the skull, 
the large hetn^hcres of the brain not covering the cerebellum, 
the occasional presence of two inguinal in addition to the normal 
pectoral teats, the dental formula ». c. f>. 1, m. with the 
first upper incisor generally small and sometimes wanting, and the 
hinder emsps of the upper molars smaller than the front ones. These 
lemurs are woolly-haired animals, often nearly as largo as cats, 
with fte tegs longer than the arms, the tail long and bushy, and the 
spinal processes of the last dorsal and the lumbar vertebrae inclined. 
In the typical genus Lemur (fig. 19), the tarsus is of normal length, 
the tail at least haK as long as the body, the ears are tufted, there 
are no inguinal teats the last premolar is not markedly broader 
than the others, and toe upper nmlsrs have a conspicuous cingulum. 
These loraun haVe tong lox-Uko faces, and habitually walk ou tlie 
ground or on branches of trues on all fours, although they can 
also jump with marvelluus arility. They are gregarious, living 
in small troops, aredfnmal in their habits, but most active towards 
cveniag, when, they make the woods resound with their loud cries, 
vtdfesd, not onW on fruits and buds, but also ou eggs, young birds 
and insects. When at rest or sleeping, they generally coil their 
long, bushy tails around their bodies, apparently for the sake of the 
wartith it atords. They have usually a single young one at a birth, 
wtnich is at first nearly naked, and is carried about, hanging close 
to and almost concealed by the hair of the raother's belly. After 
a while the young lemur changes its jiosition and mounts upon the 
mother’s back, ^ere it is carried about until able to climb mid leap 
by it^f. One of thft most beautiful species is the ring-tailed 
lemur {L, eaOa, fig. xp), of s delicate grey eoloar, and with a kmg 
tail marked with altematiag rings of bwk and white. This is said 


by G. A. Shaw to be an exception to other lemurs in not being 
arbonat, but living chiefly among rocks and buAea. Pollen, 
howevar, aays &at it inhabits the forests of the south-west parts 
of Madagascar, living, like its congeners, in considerate tnraps, 
and not diSering from them in its habits. He adds that it is ex¬ 
tremely gentto, mid active and graceful in its movemente, and utters 
si intervals a little plaintive cry like that of a cat. AH the others 
ham the tall of uniform colour. The largest is L. vmrius, the rufied 
lemur, sometimes black and white, and aometunes reddish-brown, 
the variation apparently not dweading on sex or age, but on 
the individual. In L. ssarann nA male is black and the female 
red. L. monger, L. fulmiu and L. rubriwnter are other well-known 
species. 



Fig. 19. —The Ring-tailed Lemur (Lemur cotta). 

In all these lemurs the small upper incisors are not in contact 
with one another or with the coaine, in front of which they ore 
both placed. In the species of Hopalemur, on the other hand, 
the upper incisors are very small, sob-equal and separated widely 
in the middle line; those pf each side in contact with each other 
and with the canine, the posterioroM being placed on the inside, 
and not in front of the hmer. Mazsle very short and truncated. 
Two inguinal teats, Ih addition to the normal pectoral pair, are 
jircsent. The last pnmolar is tooader than those in front, and the 
upjicr molars lack a distinct ciagulum. The typical fif. griseus is 
smaller than any of the true li'iimru, ot a dan-grsf aolMr, with 
round face and short ears. It ia yita- a a o l wnsl , aw lives chiefij- 
among bambooa, iiilni l ti a g M aa yosW ahoota. Tim second 
species has been named H. tisHis. Ia. OafUmur tbm is no free 
ceiitrale to the carpaa, and the tame law caoe with the six or 
seven species of L^idihmur (LtpHtmart, la which the first upper 
incisor is rudiiuMdatr or wantt^ wWe fhs second may also he 
wanting in the adnit, Thera ara BnaQ lemura, with small pre- 
maxillae, short imjwhi. tails ihmter tiiaa the body, bladder-like 
mastoid processes, and the wpts molars with an mconspicuuus 
cingu'um and the hind-cusps of tJWlati two rudimentary; the fourth 
upper premolar being relatively broad. Mtxoee^s caniceps is an 
aU^ generic type (see LsMua). 

The small Malagasy lemurs of the genera Chirogale, Microcehus 
and Opolemur differ from the preceding in the elongation of the 
calcaneum and navicular of the tarsus, on which grounds they have 
been afliliated to the African galagos. The difference in the struc¬ 
ture of the tympanum in the two groups indicates, however, that 
the ctongation of the tarsus has been independently developed in 
each group. These lemurs have short, rounded skulls, large eyes, 
long hind limbs and tail, large cars, th'e first upper incisor farger 
than the second, the last upper ptemolar much smaller than the 
first molar and furnished with only one outer cusp, and the mastoid 
not bladder-like. Some are less than a rat in site, and all are 
nocturnal. One of the largest, Microcehus furoifer, fs reddish-grey, 
aijd distinguished by a dark median stripe on its back which divides 
on the top of the head into two branches, one of which passes 
forwards tuxivc each eye. The most interesting peculiarity ot tbesa 
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kmun is liist osttals spcdes {Op^mur tamoH, CAinftb mOii, Ac) 
during the dry season coil themselves up in holes ot trees^ and pass 
into a stote of torpidity, like that o£ the hibernating animau in 
the winter of northern crates. Before this takes plane an immense 
dep^t of iai accatnulwtes upon eestain paslt ot the body, eq>eeiaUy 
the basal portion of the tail. The araallest species, ii, putiHus, 
lives amoog the slmrder branches on the tops of the high^ trees, 
feeding onfruit and insects, and making nests like those of birds. 

In we sub-family Indrisintu the dentition of the adult consists 
of thirty teeth, usually expressed by the formula i. f, c. f, p. 1, 
m. I; bnt possibly i. f, t, i, p. m. fh In the milk-dentitaan 
Were are twenty-two tee^ We two additional teeth In the fore 
part of the lower jaw having no successors in Wo permanent series. 
Hind limbs greatly devclopM, but the tarsus normal; the groat toe 
of large size, and very opposable; the ethertoes united at their base 
by a fold of skin, which extends as far as the end of the first phalemge. 
The Wumb to but slightly opposable; and all the fingers and toes 
are hairy. The lengw of We tail to variable. Two pectoral teats. 
Caecum very large, and colon extremely long and spirally coiled. 
The brain is largo and the thorax wide. 

The anunats of this group ire essentially arboreal, and feed 
exclusively on fruit, leaves, bnds and fiowen. When Wey descend 



(Frutti Mtlne-KilwarclA and Orandidlcr.) 

Fic. 20.—The Indri (Indris brevicaudaHu). 


to the ground, which is but seldom, they sit upright on their hind 
legs, arid move from one clump of trees to another by a scries of 
short jumps, holding their arms above Wem in the air. Among 
them are the largest members of the order. The genus Indris has 
the upper incisors sub-equal in sire; upper canine larger than the 
first preraolar, muzzle moderately long, ears exserted. Carpus 
without nil 08 cerrtralc. Tail rudimentaiy. Vertebrae: C.7. D.iz, 
I..9, S.4, Ca.g. The indri ( 7 . brnicaudaius, fig. 20), discovered by 
Sonnerat in 1780, to the largest of the group, and hsa long woolly 
hiu, pattlv brown and partly white. In We sifakas. Propithecus, 
of wKch there appear to bo three species, with numerous local 
races. We seeonn upper incisor is much smaller tlian the first. 
Upper canine larger than the first promolar. Muzzle taWer short. 
Ears short, concealed by the fur. An os centrale in the carpus. 
Tail long. Vertebrae: C.J, D.12, L.8, S.3, Ca.28. In Avakis, 
represented only by A. lanigtr, the second upper incisor is larger 
than We first. Upper canine scarcely terger than the first premolar. 
Muzzle very short. Ears very small ana hidden in the fur, which 
is very soft and woolly. Caiipas without os centrale. Tail long. 
Verteteae; C.7, D.ii, Lg, S.3. Ca.23 (see Indri and Swaka). 

The last sub-family, Chiromyinat (formerly regarded as a family), 
is represented only by the ayc-ayc. Chiromys (or Daubmltmia) 
madagasoariensis, and has the following cluiractenstica; Dentition 
of ad^ ». e. #, 0 . m. j), total 18. Incisors (fig. 2i> very largo, 
compressed, curved, with persistent pulps and e na m el only in front, 
as in rodents. TeeW of cheek-series with flat indistinctly fubet- 
culated crowns. In We young, the first set of teeth more resemble 
Wose of netWl lemurs, bring i. 0. J, all very small. Fom 


teats, inguinal in poritimi, a ie%ture peculiar to this species. Ail 
the digtoa of both fmt wiW pointed, rather confessed claws, except 
the great toe, which has a flattened nail; middle digit of We hand 
excessively attenuated. Vertebcae; C.7, D.ia, Ud, S.3, Ca.z? 
(see Ava-AVs). 



Fig. 21.—Skull of We Aye-aye {Chiromys madagascarimsis). x 


Galagos and Lorises .—The lemurs of Africa and We Indo-Mi^y 
countries—couunonly miscalled sloths—difior front the Ltmatidae 
in that the tympanic enters into the formation of the an^tory 
meatus, in consequence of wliich Wey ace referred to a family by 
themselves, tlie ifyetioebidae, which is in turn divided into two 
sub-families, Gaiaginao and Nycticebinas, The African galagos or 
Gaiaginaa, which have the same dental formula as the Lemuridae, 
are distinguished by the elongation of the calcanuum and navicular 
of the tarsus. In the single genus Galago, wiW the sub-genera 
Ololemur and Hsmigalago, the last upper prcnaolar, wliich is nearly 
as largo as the first molar, has two large external cusps. Verte¬ 
brae : C.7, D.13, L..6, S.3, Ca.a2-2e>. Tail long, and generally bushy. 
Ears largo, rounded, naked and capable of being f^ed at the will 
of the animal. Teats four, two pectoral and two inguinal (sec 
Galago). The lorises, Nyclicebinae {Lorisinao), are distingutohed 
as follows: Index-finger voiy .short, sometimes rudimentary and 
nailless. Fore and hind limbs nearly equal in length. Tarsus not 
imecially elongated. Thumb and groat toe diverging widely from 
the other digits, the latter especially being habitually directed 
backwards. Tail short or rudimentary. Teats two or four. 
Lorises and pottos (as the.African representatives of the group are 
called) are essentially nocturnal, and remarkable for the slowness 
of their movements. They ore completely arboreal, their limbs 
being formed only for climbing and clinging to branches, not for 
jumping or running. They have rounded heads, very large eyes, 
■short ears and thick, short, soft fur. They feed, not only on veget¬ 
able substances, but, like many of the Lsmuridaa, also on insects, 
eggs and birds, which they steal upem while roosting at night. 
One of the greatest anatomical ^culiarities of these animaki is the 
breaking up of the large arterial trunks of the limbs into numerous 
small parallel branches, constituting a rets mirabile, which is 
found also in the sloths, with which the lorises are sometimes 
confounded on account of the slowuess of their movements. The 
Asiatic lorises, which arc divided into two genera, are chaiaclcrizud 
by the retention of Iho normal number of phalanges in the snuill 
index-finger, and the presence of a pair of minute abdominal teats 



A« ^^Uno'EdwBrda.) 

Fig. 22.—^The Slow Loris {Nyclicebus iardigradus). 


(the existence of wliich has only rocoatly been discovered by Messn 
Annandala and Willey;^ In the slow lorises, forming the genus 
Nycficsbus (fig. 22), the first upper incisor is larger t han We second, 
wtelt to often eariy deciduous. Inner maigts of the orbits 
separated from each oWei by a narrow flat tpaes. Kasai and< 
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minaxillaty bones projecting but very slightly in front of themaxillae. 
Body and limbs stout. No tail. Vertebrae: C.7, D.17, L.6. S.3, 
Ca.l2. The single species N. tardigradus, with several races, in¬ 
habits eastern Bengal, the Malay countries, Sumatra, Borneo, 
java, Siam and Cochin China. These lorises lead solitary lives in 
the recesses of large forests, chiefly in mountainous districts, where 
they sleep during the day in holes or fissures of large trees, rolled 
up into a ball, with the head between the hind legs. On the 
approach of evening thev .awake, and during the night ramble among 
the branches of trees slowly, in search of food, which consists of 
leaves and fruit, small birds, insects and mice. When in quest 
of living prey they move noiselessly till ^ite close, and then sud¬ 
denly seiae it with one of their hands. The female produces but 
one young at a time. In the second genus, rmresented only by 
the slender loris {Loris gracilis) of southern India and Ceylon, 
the upper Incisors are very small and equal. Orbits very la^e. 
and only separated in the middle line above by a thin vertical 
plate of bone. Nasals and premaxillae produced forwards con¬ 
siderably beyond the anterior limits of the maxillae, and support¬ 
ing a points nose. Body and limbs slender. No external tail. 
Vertebrae: C.7, D.I4, L.g, S.3, Ca.O. The slender loris is about 
the siae of a squirrel, of a yellowish-brown colour, with large, 
prominent eyes, pointed nose, long thin body, long, angularly bent, 
slender limbs and no tail. Its habits are like those of the rest of 
the group. The Indian and Ceylon races are distinct (see Lows). 

The African pottos, Perodicticus, differ by the reduction of the 
index-finger to a mere nailless tubercle, and apparently by the 
absence of abdominal teats. In the typical section of the genus 
there is a short tail, about a third of the length of the trunk. Two 
or three of the anterior dorsal vertebrae have very long slender 
spinpus processes which in the living animal project beyond the 
general level of the skin forming distinct conical prominences, covered 
only by an exceedingly thin and naked integument. P. potto, the 
potto, is one of the oldest known members of the lemuroids 
having been described in 1705 by Bosman, who met with it in his 
voyage to Guinea. It was, however, lost sight of until 1835, when 
it was rediscovered in Sierra Leone. It is also found in the 
Gaboon and the Congo, and is strictly nocturnal and slower in 
its movements even than Nycticebus tardigradus, which otherwise 
it much resembles in its habits. A second species, P, batesi, in¬ 
habits the Congo district. A third species, the awantibo {P. 
caitttiarensis), rather smaller and more delicately made, with smaller 
hands and feet and rudimentary tail, constitutes the sub-genus 
Arctocebus. It is found at Old Calabar, and is very rare. Vertebrae: 
C.7, D.15, L.7, S.3, Ca.9. 

Extinct Primates 

The most intere.sting of all the extinct representatives of the 
order is Pithecanthropus erectus {q.v.), which is represented by the 
imperfect roof of a skull, two molar.s and a femur, discovered 
in a bed of volcanic ash in Java. The forehead is extremely 
low, with beetlmg brow-ridges, and the whole calvarium presents 
a curiously gibbon-like aspect. The capacity of the brain-case 
is estimated to have equalled two-thirds that of an average 
modem man. The creature is regarded as transitional between 
the higher apes, more especially the Hylobatidae and the lowest 
representatives of the genus Homo, such as the Neanderthal 
men. From the Lower Pliocene of India has been obtained the 
palate of a chimpanzee-like ape, which by some is referred to 
the existing Anthropopithecus, while by others it is considered 
to represent a genus by itself— Palaeopithecus. The same 
formation has yielded the canine tooth of a large ape, apparently 
referable to the existing Asiatic genus Simia. From the Miocene 
of Europe has been described the genus Dryopithecus,' typi^ed 
by D. jontani, a generalized ape of the size of a chimpanzee, 
related, perhaps, both to the Simiidae and ^e Hylobatidae. 
The Lower Pliocene of Germany has yielded other remains 
referred to a distinct ^nus under the name of Paidopithex 
fhenanus. From the Miocene of the Vienna basin Dr 0 . Abel 
has described certain ape-remains under the name of Gripho- 
pithecus suessi, as well as others regarded as Kpresenting a 
species of Dryopithecus with the name D. darwini. As regards 
the first, all that can be said is that it indicates a memter of 
the group to which Dryopithecus belongs. It has been suggested 
that the latter genus is closely related to man, but this idea 
is discountenanced by the great relative length of the muzzle 
and the small space for the tongue. Teeth of another man-like 
ape from the Tertiary of Swabia, described under the pre¬ 
occupied name Anthropodus, have been re-named Neopitkecus. 
The genus Anthropodus is represented by remains of Rn ape 
of doubtful position from the French Pliocene. Pliopithecus 


from the French Miocene is certainly a gibbon, perhaps not 
distinguishable from Hylobates. 

Oreopithecus, from the Miocene of Tuscany, is perhaps in¬ 
termediate between gibbons and baboons (Papio), the latter 
of which, as well as Macacus, are represented in the Indian 
Pliocene. Mesopitkecus, of the Grecian Lower Pliocene, presents 
some cluiracters connecting it with Semmpithecus and others 
with Macacus. An allied type from the Lower Pliocene of 
France is Dolichopithecus, taking its name from the elpngated 
skull; while Macacus occurs in the Upper Pliocene and Pleistocene 
of several parts of Europe. Cryptopithecus, from the Swiss 
Oligoccnc, appears to be the oldest known Old World monkey. 
From the Miocene of Patagonia are known certain monkeys 
desCTibed as Homunculus, Anthropops, &c., apparently more 
akin to the Cebidae but perhaps representmg an extinct 
family. 

Pa.ssing on to the lemurs, it may be mentioned in the fir.st 
place that G. Grandidier has described an extinct lemur from 
the Tertiary of France, which he believes to be nearly related 
to the slow lorises, and has accordingly named Pronycticebus 
gaudryi. If the determination be correct the discovery is of 
interest as tending to link the modem faunas of southern India 
and West Africa (which possess many features in common) with 
the Tertiary fauna of Europe. Certain remarkable extimi 
lemuroids of large size have been discovered in the superficial 
deposits of Madagascar, in one of which (Megaladapis) the upper 
cheek-teeth ore of a tritubercular type (fig. 23), while in the 
second and smaller form {Nesopithecus) the dentition makes 
a notable approximation to that of the Cercopitkecidae, Each 



Fig. 23.—Skull and Hinder Right Upper Cheek-teeth of 
Megaladapis madagascariensis. 


of these genera, which probably survived till a very late date, 
is generally regarded as typifying a family group. In Megala¬ 
dapis the skull is distinguished by its elongation and the small 
•size of the eye-sockets, the tritubercular upper molars presenting 
considerable resembtoce to those of the living Lepidolemur. 
The brain is of a remarkably low type. In one species the 
approximate length of the skull is 250, and in the second 330 
millimetres. Even more interesting are the two large species 
of Nesopilhecus, one of which was at first described as Globitemur. 
They show a very complicated type of brain, and were at first 
rerarded as indicating Malagasy representatives of the Anthro- 
pwdea. In regard to the character of’the tympanic repolf of 
the skull this genus shows several features characteristic of 
the more typical Malagasy lemuroids; and the eye-sockets are 
open behind, while the dentition is numerically the same as 
in some of the latter. On the other hand, in several features 
Nesopithecus resembles the Anthropoidea; the upper incisors 
are not separated in the middle line, and the upper molars 
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present the pattern found in the CercopiAeeidat, while in one 
^cies the lachrymal bone and foramen are within the orbit, 
’ne resemblances to apes are not confined to the skull, but are 
found in almost all the bones. Probably the genus may be 
regarded as a specialized lemuroid. The Oligocene and Eocene 
formations of Europe and North America have yielded remains 
of a number of primitive lemuroids, grouped together under 
the name of Mesodonia or PstudoUmures, and divided into 
families severally typified by the genera Hyopsodus, NotharcUu, 
Anapimorphus and Microchoerus (Necrolemur), of which the 
last two are European and the others American. To particu¬ 
larize the characteristics of the different families would occupy 
too much space, and only the following features of the group 
can be mentioned. The dental formula is t.|, e.],p.^ or 4, 

The canines are often large; the upper molars carry from three 
to sbt cusps, while the lower ones are of the tuberculo-sectdrial 
type with either four or five cusps. The lachrymal foramen 
may be either within or without the orbit, which is in free 
communication with the temporal fossa, with or without a 
complete bony ring. The humerus has an entepicondylar 
foramen. It is spiccially noteworthy that Adapts resembles 
the Lemuridae in the form and relations of the tympanic 
ring. Anaptomorphus has large orbits and tritubercular 
molars. Certain Middle and Lower Eocene North American 
genera, such as Mixodectes and Pelycodus, together with the 
European PUsiadapis and Protoadapis, which have been 
regarded as lemuroids, are now frequently referred to the 
Rodentia (?.w.). On the other hand, Metachiromys, of the 
Bridger Eocene of America, originally described as a relative 
of Chiromys, has been stated to be an armadillo. 

Litkratukk,— The above article is bo-scd on the articles Ape 
and Lemur in the gth edition of this encyclopaedia. The following 
arc the chief works on the .subject: H. 0 . Forbes, " A Handbook 
to the Primates,” Allen’s Naturalists' Library (2 vols., 1904); 
A. A. W. Hubrecht, " The De.scent of the Primates " (New York, 
1807); “ Furchung und Koimblatt-bildung bei Tarsius spectrum," 
Verh. Ac. Amsterdam (1902); C. J. Forsyth Major, "Our Know¬ 
ledge of Extinct Primates from Madagascar,”^ Geol. Magatitte, 
decade. 7, vol. vii. (1900); "Skulls of Foetal Malagasy Lemurs,” 
Proc. Zool. Soc. (London, i8gg); "The Skull in Lemurs and 
Monkeys,” ibid. (1904); H. Winge, “ Jordfundne og nulcvendc 
Aber ” (Primates), E. Mus. I.undi (1895); C, Earle, " On the Affini¬ 
ties of Tarsius,” American Naturalist (1897); W. Leche, " Unter- 
suchungen fiber dcs Zahnsystems lebenden und fossilen Halbaffen," 
Gegenhaurs Festschrift (Leipzig, 1896); E. Dubois. " Pithecanthropus 
erectus, einc mcnschenfihnliche Uebergangsformaus Java ” (Batavia, 
1894)- A. Keith, " On the Chimpanzees and their Kelationship to 
the Gorilla,” Proc. Zool. Soc. London (1899); W. Rothschild, 
" Notes on Anthropoid AP‘^“'” 'hid. (1905); O. Schlaginhanfen, 
" Das Hautleistensystem der Primatcnplanta,” Morphologisches 
Jahrbuch, vols. iii. and xxxiv. (1905); G. E. Smith, " The Morphology 
of the Occipital Region of the Cerebral Hemisphere in Man and 
Apes,” Anatomischer Ameiger, vol. xxiv. (1904); H. F. Standing, 
"lYimatos from Madagascar,” Trans. Zool. Soc., 1908, 18, pp. 
59-21O. (R. L.*) 

PRIME, PRIMER and PRIHIHO. These three words are to 
be referred to Lat. primus, first; “prime,” in 0 . Eng. prim, 
occurs first in the ecclesiastical sense of the Latin prittut hora, 
the first hour, one of the lesser canonical hours of the Roman 
Church (see Breviary). Hence the word “ primer ” (Med. 
Lat, primarius), i.e. a book of hours. This was a book for the 
use of the laity and not strictly a service book. These books 
originally contained parts of the offices for the canonical hours, 
the penitential and other psalms, the Iutany, devotional prayers 
and other matter. There were several “ Primers ” printed 
in the reign of'Henry VIII.; the King’s Primer of 1545 contained 
the Calendar, the Commandments, Creed, Lord’s ftayer, the 
penitential psalms. Litany and prayers for special occasions. 
The primer of William Marshall, the printer and reformer, 
1534, is entitled The Prymer in Englyshe, with eerteyn prayers 
and godly meditations, very necessary for ail people that understande 
not the Latyne Tongue. Later these primers contained the 
Catechism, graces before and after meals, and the A. B. C. They 
were published for children, like the earlier Sarum Primer 
(1537), and became educational in purpose, os reading books. 
TTie earlier primers were also used in this ■way, as is shown 


by the “ litel child ” of Chaucer’s Prioress’s Tale, who shtma 
“at his prymer, redemptorie herde synge.” Thus “primet^ 
or “ primmer ” became the regular name for an elementary 
book for learners. For the type known aa “ great primer ” and 
“ long primer,” see TypooRAPinr. 

Apart from the use of “ prime ” as the period of greatest 
■vigour of life, the first of the guards in fencmg, and for those 
numbers which have no divisors except themselves and unity 
(see ARiTHME'nc), the principal use is that of the verb, in the 
sense of to insert in the pan of an old-fashioned small arm, the 
“ primer,” containing po'wder which, on explosion by percussion, 
fires the charge. This use seems to be due to “ priming ” bemg 
the first stage in the discharge of the weapon. Finally “ prim¬ 
ing ” is the first coat of size or colour laid on a suriace as a 
preparation for the body colour. 

PREHE HOilBTER, or Premier, in England, the first minister 
of the Crown. Until 1905 the office of prime minister was 
unknown to the law,’ but by a royal warrant of the and of 
December of that year the holder of Ae office, as such, was given 
precedence next after the archbishop of York. The prime 
minister is the medium of intercourse between the cabinet and 


the sovereign; he has to be cognisant of all matters of real 
importance that take place in the different departments so as 
to exercise a controlling influence in the cabinet; he is virtually 
responsible for the disposal of the entire patronage of the Crown; 
he selects his colleagues, and by his resignation of office dissolves 
the ministry.. Yet he was until 1905, in theory at least, but 
the equal of the colleagues he appointed. The prime minister 
is nominated by the sovereign. “ I offered,” said Sir Robert 
Peel on his resignation of office, “ no opinion as to the choice 
of a successor. 'That is almost the only act which is the personal 
act of the sovereign; it is for the sovereign to determine in whom 
her confidence shall be placed.” Yet this selection by the Crown 
is practically limited. No prime minister could carry on the 
government of the country for any length of time who did not 
possess the confidence of the House of Commons. The prime 
minister has no salary as prime minister, but he usually holds 
the premiership in connexion with the first lordship of the 
treasury, the chancellorship of the exchequer, a secretaryship 
of state or the privy seal. Sir Robert Walpole must be regarded 
as the first prime minister—that is, a minister who imposed 
harmonious action upon his colleagues in the cabinet. This 
was brought about partly by the capacity of the man himself, 
partly by the lack of interest of George 1 . and II. in English 
home affairs. This creation, as it were, of a superior minister 
■was so gradually and silently effected that it is difficult to realize 
its full importance. In previous ministries there was no prime 
minister except so far as one member of the administration 
dominated over his colleagues by the force of character and 
intelligence. In the reign of George III. even North and Adding¬ 
ton were universally acknowledged by the title of prime minister, 
though they had little claim to the independence of action of 
a Walpole or a Pitt. 

British Prime Ministers. 

Sir R. Walpole . . 1721-1742 

John, Lord Carteret 
(afterwards Earl 
Granville) . . . 1742-1744 

Henry Pelham . . 1744-1754 

Duke of Newcastle . 17J4-17JO 
William Pitt and 
Duke of Newcastle 1756-1762 
Earl of Bute. . . 1762-1763 

George Grenville . 1763-1765 
Marquess of Rock¬ 
ingham 

W. Pitt, Earl of 
Chatham . . 

Duke of Grafton 
Lord North . . 

Marquess of Rock¬ 
ingham 


17O5-17OO 

1766- 1767 

1767- 1770 
1770-1782 


1782 


Earl of Shelburne 
(afterwards Mar¬ 
quess of Lans- 
downe) 

Lord North (after¬ 
wards Earl 01 Guil¬ 
ford .... 

W. Pitt . . . . 

H. Addington (after¬ 
wards Viscount 
Sidmouth) . 

W. Pitt . . . . 

Lord Grenville . 

Duke of Portland . 

Spencer Perceval . 

Earl of Liverpool . 

G. Canning . . . 


1782- 1783 

1783 

1783- 18D1 


1801-1804 

1804-1806 

1806- 1807 

1807- 1809 
1809-1812 
1812-1827 
1827 


' The first formal mention in a public document wpears to be 
in 1878, where, in the opening clause of the Treaty of Berlin, the 
earl of Beaconsfield is referred to as " First Lord of Her Majesty s 
Treasury, ftime Minister of England.” 
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minaxillaty bones projecting but very slightly in front of themaxillae. 
Body and limbs stout. No tail. Vertebrae: C.7, D.17, L.6. S.3, 
Ca.l2. The single species N. tardigradus, with several races, in¬ 
habits eastern Bengal, the Malay countries, Sumatra, Borneo, 
java, Siam and Cochin China. These lorises lead solitary lives in 
the recesses of large forests, chiefly in mountainous districts, where 
they sleep during the day in holes or fissures of large trees, rolled 
up into a ball, with the head between the hind legs. On the 
approach of evening thev .awake, and during the night ramble among 
the branches of trees slowly, in search of food, which consists of 
leaves and fruit, small birds, insects and mice. When in quest 
of living prey they move noiselessly till ^ite close, and then sud¬ 
denly seiae it with one of their hands. The female produces but 
one young at a time. In the second genus, rmresented only by 
the slender loris {Loris gracilis) of southern India and Ceylon, 
the upper Incisors are very small and equal. Orbits very la^e. 
and only separated in the middle line above by a thin vertical 
plate of bone. Nasals and premaxillae produced forwards con¬ 
siderably beyond the anterior limits of the maxillae, and support¬ 
ing a points nose. Body and limbs slender. No external tail. 
Vertebrae: C.7, D.I4, L.g, S.3, Ca.O. The slender loris is about 
the siae of a squirrel, of a yellowish-brown colour, with large, 
prominent eyes, pointed nose, long thin body, long, angularly bent, 
slender limbs and no tail. Its habits are like those of the rest of 
the group. The Indian and Ceylon races are distinct (see Lows). 

The African pottos, Perodicticus, differ by the reduction of the 
index-finger to a mere nailless tubercle, and apparently by the 
absence of abdominal teats. In the typical section of the genus 
there is a short tail, about a third of the length of the trunk. Two 
or three of the anterior dorsal vertebrae have very long slender 
spinpus processes which in the living animal project beyond the 
general level of the skin forming distinct conical prominences, covered 
only by an exceedingly thin and naked integument. P. potto, the 
potto, is one of the oldest known members of the lemuroids 
having been described in 1705 by Bosman, who met with it in his 
voyage to Guinea. It was, however, lost sight of until 1835, when 
it was rediscovered in Sierra Leone. It is also found in the 
Gaboon and the Congo, and is strictly nocturnal and slower in 
its movements even than Nycticebus tardigradus, which otherwise 
it much resembles in its habits. A second species, P, batesi, in¬ 
habits the Congo district. A third species, the awantibo {P. 
caitttiarensis), rather smaller and more delicately made, with smaller 
hands and feet and rudimentary tail, constitutes the sub-genus 
Arctocebus. It is found at Old Calabar, and is very rare. Vertebrae: 
C.7, D.15, L.7, S.3, Ca.9. 

Extinct Primates 

The most intere.sting of all the extinct representatives of the 
order is Pithecanthropus erectus {q.v.), which is represented by the 
imperfect roof of a skull, two molar.s and a femur, discovered 
in a bed of volcanic ash in Java. The forehead is extremely 
low, with beetlmg brow-ridges, and the whole calvarium presents 
a curiously gibbon-like aspect. The capacity of the brain-case 
is estimated to have equalled two-thirds that of an average 
modem man. The creature is regarded as transitional between 
the higher apes, more especially the Hylobatidae and the lowest 
representatives of the genus Homo, such as the Neanderthal 
men. From the Lower Pliocene of India has been obtained the 
palate of a chimpanzee-like ape, which by some is referred to 
the existing Anthropopithecus, while by others it is considered 
to represent a genus by itself— Palaeopithecus. The same 
formation has yielded the canine tooth of a large ape, apparently 
referable to the existing Asiatic genus Simia. From the Miocene 
of Europe has been described the genus Dryopithecus,' typi^ed 
by D. jontani, a generalized ape of the size of a chimpanzee, 
related, perhaps, both to the Simiidae and ^e Hylobatidae. 
The Lower Pliocene of Germany has yielded other remains 
referred to a distinct ^nus under the name of Paidopithex 
fhenanus. From the Miocene of the Vienna basin Dr 0 . Abel 
has described certain ape-remains under the name of Gripho- 
pithecus suessi, as well as others regarded as Kpresenting a 
species of Dryopithecus with the name D. darwini. As regards 
the first, all that can be said is that it indicates a memter of 
the group to which Dryopithecus belongs. It has been suggested 
that the latter genus is closely related to man, but this idea 
is discountenanced by the great relative length of the muzzle 
and the small space for the tongue. Teeth of another man-like 
ape from the Tertiary of Swabia, described under the pre¬ 
occupied name Anthropodus, have been re-named Neopitkecus. 
The genus Anthropodus is represented by remains of Rn ape 
of doubtful position from the French Pliocene. Pliopithecus 


from the French Miocene is certainly a gibbon, perhaps not 
distinguishable from Hylobates. 

Oreopithecus, from the Miocene of Tuscany, is perhaps in¬ 
termediate between gibbons and baboons (Papio), the latter 
of which, as well as Macacus, are represented in the Indian 
Pliocene. Mesopitkecus, of the Grecian Lower Pliocene, presents 
some cluiracters connecting it with Semmpithecus and others 
with Macacus. An allied type from the Lower Pliocene of 
France is Dolichopithecus, taking its name from the elpngated 
skull; while Macacus occurs in the Upper Pliocene and Pleistocene 
of several parts of Europe. Cryptopithecus, from the Swiss 
Oligoccnc, appears to be the oldest known Old World monkey. 
From the Miocene of Patagonia are known certain monkeys 
desCTibed as Homunculus, Anthropops, &c., apparently more 
akin to the Cebidae but perhaps representmg an extinct 
family. 

Pa.ssing on to the lemurs, it may be mentioned in the fir.st 
place that G. Grandidier has described an extinct lemur from 
the Tertiary of France, which he believes to be nearly related 
to the slow lorises, and has accordingly named Pronycticebus 
gaudryi. If the determination be correct the discovery is of 
interest as tending to link the modem faunas of southern India 
and West Africa (which possess many features in common) with 
the Tertiary fauna of Europe. Certain remarkable extimi 
lemuroids of large size have been discovered in the superficial 
deposits of Madagascar, in one of which (Megaladapis) the upper 
cheek-teeth ore of a tritubercular type (fig. 23), while in the 
second and smaller form {Nesopithecus) the dentition makes 
a notable approximation to that of the Cercopitkecidae, Each 



Fig. 23.—Skull and Hinder Right Upper Cheek-teeth of 
Megaladapis madagascariensis. 


of these genera, which probably survived till a very late date, 
is generally regarded as typifying a family group. In Megala¬ 
dapis the skull is distinguished by its elongation and the small 
•size of the eye-sockets, the tritubercular upper molars presenting 
considerable resembtoce to those of the living Lepidolemur. 
The brain is of a remarkably low type. In one species the 
approximate length of the skull is 250, and in the second 330 
millimetres. Even more interesting are the two large species 
of Nesopilhecus, one of which was at first described as Globitemur. 
They show a very complicated type of brain, and were at first 
rerarded as indicating Malagasy representatives of the Anthro- 
pwdea. In regard to the character of’the tympanic repolf of 
the skull this genus shows several features characteristic of 
the more typical Malagasy lemuroids; and the eye-sockets are 
open behind, while the dentition is numerically the same as 
in some of the latter. On the other hand, in several features 
Nesopithecus resembles the Anthropoidea; the upper incisors 
are not separated in the middle line, and the upper molars 
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was known to spend six hours «t a time in interceaaioR. Rehot 
Key at Saham Tbny in 183a won over a yoon^ woman 
converted her brother, Robert Eaglen, who, eighteen years 
later at Colcfaester, proved so dmsive a fector in the life 
of Charles Haddon Spurgeon. 

The Times of the STth of December 1830, referring to the 
disaffected state of the southern counties, said: “ The present 
population must be provided for in body and spirit on more 
liberal and Christian principles, or the whole mass of labourers 
will start into legions of banditti—banditti less criminal than 
those who have made them so, and who by a just and fearful 
retribution will soon become (iieir victims.” These were the 
classes the Primitive Uethodists tried to reach, and in dbiag 
so they found themselves between two fires. On the one hand 
there was tlie mob violence that often amounted to sheer 
ruffianism, especially in Wessex and the home counties. On 
the other hand there was legal persecution all over the country, 
and the preachers suffered many things from the hands of rural 
clergy and county magistrates. There are a score of cases of 
serious imprisonment, and a countless number of arrests and 
temporary detention. Local preachers receh'cd notice to quit 
their holdings, labourers were discharged, those who opened 
their cottages for meetings were evicted, and to show any 
hospitality to a travelling preacher was to risk the loss of 
home and employment. But the spirit of the evangelists was 
unquenchable. 

At the Conference of 1842 both Clowes and Bourne became 
supernumeraries with a pension of £25 a year each. Qowes, 
indeed, had been free from circuit work since 1827, and he 
continued to pray and preach as be was able till his death in 
March 1851. Bourne, vlio worked at his trade more or less 
all through life, spent his la.st ten years in advocating the temper¬ 
ance cause; he died in October 1852. The years 1842-1853 
mark a transition period in the history of Primitive Methodism. 
It was John Flesher who chiefly guided the movement from a 
loosely jointed Home Missionary Orgiuiiration on to tlie lines 
of a real Connexicmalism. One of the first steps was to move 
the Book Room and the meeting place of the executive committee 
from Bemersley to London. Soon after came the gradual 
process by which the circuits handed over their mission-work 
to a central Connexional Committee. The removal to London 
was proof that the leaders were alive to the necessity of 
grappling with the rapid ^owth of towns and cities, and that 
the Connexion, at first mainly a rural movement, had also urban 
work to Bcoomplish. The famous Hull circuit long retained 
a number of powerful branches, a survival of the first period, 
but by 1853 it had come into line with what was by that time 
regarded as the normal organization. 

The period 1853-1885 (where typical names are W. and S. 
Antliff, Thomas Bateman and Henry Hodge) finds Primitrve 
Methodism as a connexion of federated districts, a unity which 
may be described as mechanical rather than organic. The 
districts between 1853 and 1873 were ten in number, Tuns^, 
Nottingham, Hull, Sunderland, Norwich, Manchester, Brink- 
worth, Leeds, Bristol and London. Conference—the supreme 
assembly—was a very jealously guarded preserve, being attain¬ 
able only to preachers who liad travelled 18 and superintended 
12 years, and to laymen who had been members 12 and officials 
10 years. This exclusiveness naturally strengthened the popu¬ 
larity and power of the districts, where energy and talent found 
a scope elsewhere denied. Thus Hull district inaugurated 
a bold policy of diapel-building; Norwich that of a foreign 
mission; Sunderland and Manchester the ideal of a better- 
educated ministry, Sunderland institute being opened in 1868; 
Nottingham district founded a middle-class school; Leeds 
promoted a union of Sunday-schools, and the placing of chapel 
property on a better financial footing. The period as a whole 
had some anxious moments; emigration to the gpid-fields 
and the strife which afflicted Wesleyan Methodism brought loss 
and renfomon between 1853 and i86e. Yet when Conforence 
met at Tunstall in the latter year to celebrate its jubilee it could 
report 675 ministers and 11,384 local preachers, 132,114 members, 


2*67 chapels, x6>,533 scbohuce and leachws. Overseas, 
too, tisera was much activity end success. Work begun ia 
Australia and New Zealand prospered, and the fotmcc country 
finally cootributed over iz,ooe members to the fomation of 
the United Methodist Church of Australia, New Zealand with 
its t6oo members preferring to remain connected with the home 
country. In the United States there 1 ^ been a quiet but steady 
growth since the first agents went out in 1829 and Hugh Bourne’s 
advisory visit in 1844. There are now three Confereneea'—the 
Eastern, Pennsylvania and Western, with about 70 ministera, 
TOO churches and 7000 members. The Canadian diurches had 
a good record, eonsiumnated in 1884 when they ctmtributed 
8000 members and leo ministeTs to tlie United Methodist Cbureh 
of the Dommion. In January 1870 the first piece oi r^ foreign 
nrissionBty work was b^un at Fernando Po, followed in Decem¬ 
ber of the same year by the mission at A£wal North, on the 
Orai^ River in South Africa. This station is the centre of a 
poly^t circuit or district 150 m. by 50 m., and there is a member¬ 
ship of 173J and an efficient institution for traini^ teacliw, 
evangelists and artisans. In tSSpanother South African mission 
was started, ultimately locating itself at Mashakulundiwe, and 
a few year.s later woric was begun in Southern Nigeria. 

Since 1885 Primitive Methodism has been derveloping from a 
“ Connexion ” into a “ Church,” the designation em^oyed since 
190s. At home a Union for Social Service vras formed in 1906, 
the natural outcome of Thomas Jackson’.s efforts for the hungry 
and distressed in Clapton and Whitechapel, and of similar work 
at St George’s Hall, Southwark. Other significant episodes 
have been the Unification of the Funds, the Equalization of 
Districts and the reconstruction of Conference on a broader 
basis, the Ministers’ Sustentation Fund and the Church Exten¬ 
sion Fund, and the enlargement and reorganization of the college 
at Manchester. This undertaking owes much to the liberality 
of Sir William P. Hartley, whose name the college, which 
is a school of the Victoria University, now bears. The Christian 
Endeavour movement in Great Britain derives, perhaps, its 
greatest force from its' Primitive Methodist member's; and the 
appointment of central missions, connexional evangelists and 
mission-vans, which tour the more sparsely populat^ rural 
districts, witness to a continuance of the original spirit of the 
denomination, while the more cuhured side is fostered by the 
Hartley lecture. In celebration of the centenary of the Church, 
a fund of £250,000 was launched in 1907, and this was brought 
to a successful issue. Statistics for 1909 show 1178 ministers, 
16,158 local preachers, 212,168 members, 4484 chapels, 48S)S3i 
Sunday scholars, 59,557 teachers. In the United States there 
were, m 1906, loi church edifices and a total member^ip of 

7558- 

See H. B. Kendall, The Origin and History of the Pritm'livi Method¬ 
ist Church (2 vols., 1906); and WhsU hath God Wrought f A Cente¬ 
nary Memoriai of the P.M. Church (1908). (A,. J. G.) 

PIQMOGEinTDBS (lat. primus, first, and genitus, bom, 
from gingere, to bring forth), a term u.sed to signify the preference 
m inheritance whi(£ is given by law, custom or usage, to tl« 
eldest son and his issue, or in exceptional cases to the line of 
the eldest daughter. The practice, is almost entirely confined 
to the United Kingdom, having been abolished by the various 
civil codes of the European states, and having been rejected 
in the United States as contrary to the spirit of the cwistitution. 
The history of primogeniture is given in the article Succession, 
while the existing EngKsh law wiH be found in the articles Hsmi; 
Inheritance; Will, &c. But it may be briefly said here 
that the English law provided that in ordinary^ cases of inherit¬ 
ance to land of intestates the rule of primogeniture shall prevail 
among the male children of the person from vdiom descent 
is to be traced, but not among the fem^s; and this principle 
is applied throughout all the degrees of relationship. There 
are exceptions to this rule, as in the cases of " gavelkind ” and 
“ Wough-Englisb,” and in the copyhold lands of a great number 
of manors, where customs analogous to those of gaveUdnd and 
borough-English have existed from time inunonraial. In 
another class of exceptions the rule of [nimogeniture is applied 
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to the inheritance nf females, who usually take equal shares 
in each degree. The necessity for a sole succession has, for 
example, introduced succession hy primogeniture among females 
in the case of the inheritance of the Crown, and a similar necessity 
led to the maxim of the feudal law that certain dignities and 
offices, castles acquired for the defence of the realm, and other 
inheritances under “ the law of the sword,” should not be 
divided, but should go to the eldest of the co-heiresses (Bracton, 
De LegibuSy ii. c. 76; Co. Litt., 165a). There are also many other 
specieJ customs by which the ordinary rule of primogeniture 
is varied. It may be remarked that the English law of inherit¬ 
ance of land creates a double preference, subject to certain 
exceptions and customs, in favour of the male over the female 
and of the first-bom amon^ the males. This necessitates the 
rule of representation by which the issue of children are regarded 
as standing in the places of their parents, called “ representative 
primogeniture.” The rule appears to have been firmly established 
in England during the reign of Henry III., though its application 
was &voured as early as the rath century throughout the 
numerous contests between brothers claiming by proximity 
of blood and their nephews claiming by representation, as in 
the case of King John and his nephew R-ince Arthur (Glanvill, 
vii. c. 3; Bracton, De Legibus, ii. c. 30). 

See Pollock and Maitland, History of English Law; K. E. Digby, 
History of the Law of Heal Property; Sir H. Maine, Ancient Law and 
Early History of Institutions; C. S. Kenny, Law of Primogeniture 
in England. 

PRIMROSE.* The genus Primula contains numerous species 
distributed throughout the cooler parts of Europe and Asia, and 
found also on the mountains of Abyssinia and Java; a few arc 
American. They are herbaceous perennials, with a permanent 
stock from which are emitted tufts of leaves and flower-.stcms 
which die down in winter; the new growths formed in autumn 
remain in a bud-like condition ready to develop in .spring. They 
form the typical genus of Primuloccae (t/.v.), the floral conforma¬ 
tion of which is very interesting on several accounts independently 
of the beauty of the flowers. The variation in the length of 
the stamens and of the style in the flowers of Primula has 
attracted much attention since Charles Darwin pointed out 
the true significance of these varied arrangements. Briefly 
it may be said that some of the flowers have short stamens and 
a long style, while others have long stamens, or stamens inserted 
so high up that the anthers protrude beyond the corolla tube, 
and a short style. Gardeners and florists had for centuries been 
familiar with these variations, calling the flowers from which 
the anthers protruded “thrum-eyed” and those in which the 
stigma appeared in the mouth of the tube “ pin-eyed.” Darwin 
showed by experiment that the most perfect degree of fertility, 
as shown by the greatest number of seeds and the healthiest 
seedlings, was attained when the pollen from a short-stamened 
flower was transferred to the stigma of a short-styled flower, 
or when the pollen from the long stamens was applied to^e long 
style. As in any given flower the stamens are short (or low 
down in the flower-tube) and the style long, or conversely, it 
follows that to ensure a high degree of fertility cross fertihzation 
must occur, and this is effected by the transfer of the pollen 
from one flower to another by insects. Incomplete fertility arises 
when the stigim is impregnated by the pollen from- the same 
flower. The size of the pollen-grains and the texture of the 
stigma are different in the two forms of flower (see figure under 
Primulaceab). The discovery of the physiological significance 
of these variations in structure, which had long been noticed, 
was made by Darwin, and formed the first of a series of similar 
observations and experiments by himself and subsequent 
observers (see Darwin, Different Forms of Flowers, Sic.). Among 
British species may be mentioned the Common Primrose (P. 
vulgaris)} the cow.slip (P. peris); the true Oxlip (P. elatior), a 
rare pUmt only found in the eastern counties; and the common 

' Lat. primula; Ital. and Span, primavera; Fr. primevire, or m 
some provinces primerolt. Strangely enough, the word was 
applield, according to Dr Prior, In the middle ages to the daisy (Beilis 
pirennit), the present usage being of comparatively recent origin. 


oxlip, the flowers of which recall those of the common primrose, 
but are provided with a supporting stem, as in the cowslip; it 
is, in fact, a hybrid between the cowslip and the primrose. In 
addition to these two other species occur in Britain, namely, 
P, /flrinofa,-found in Wales, the north of England and southern 
, Scotland, and P. scoHca, which occurs in Orkney and Caithness. 
These two species are found also in high Arctic latitudes, 
and P. farinosa, or a very closely allied form, exists in 
Fuegia. 

The Auricula (j.t».) of the gardens i.s derived from P. Auricula. 
a yellow-flowered spiles, a native of the Swiss mountains. The 
Polyanthus (}.».), a well-known garden race, is probably derived 
from a vross between the primrose and cowslip. The Himalayas 
are rich in species of primrose, often very difficult of determination 
or limitation, certain forms being peculiar to particular valleys. 
Of these P. denticulata, Stuartii, sikkimmensis, nivalis, floribunaa, 
may be mentioned as frequently cultivated, as well os the lovely 
rose-coloured species P. rosea. 

The Royal Cowslip (P. imperialis) resembles P. japonica, but 
has leaves measuring 18 in. long by 5 in. wide. It grows at 
an elevation of 9000 ft. in Java, and has deep yellow or orange 
flowers. 

The primrose is to be had in cultivation in a considerable variety 
of shades of colour, ranging from the palest yellow to deep crimson 
and blue. As the varieties do not reproduce quite true from seed, it 
is neceasary to increase special kinds by division. The primrose is 
at Its best in heavy soils m .slight shade, and with plenty of moisture 
during the summer. 

One of the most popular of winter and early spring decorative 
plants is the Chinese primrose. Primula sinensis, of which some 
superb strains have been obtained. For ordinary purposes young 
plants arc raised annually from seeds, .sown about the beginning 
of March, and again for succession in April and, if needed, in May. 
The seed should be sown in well-drained pots or pans.Jin a compost 
of three parts light loam, one part well-rotted leaf-mould, and one 
part clean gritty sand, as it does not germinate freely if the soil 
contains stagnant moisture, afterwards placing a .sheet of glass 
over the pans to prevent evaporation of moisture. When the 
seeds germinate, remove the glass and place the pans in a weil- 
lighted position near the glass, sliading them from the sun with 
thin white paper, and giving water moderately as required. When 
the seedlings arc large enough to handle, prick them out in pans 
or shallow boxes, and, as soon as they have made leaves an inch 
long, pot them singly in 3-iii. pots, u.sing in the soil a little rotten 
dung. They should then be placed in a light frame near the glass 
in an open situation, facing the north. When their pots arc filled 
with roots they should be moved into O-in, or 7-in. pots. The soil 
should now consist of three parts good loam broken with the liand, 
one part rotten dung and leaf-mould, and as much sand as will 
keep the whole open. They should be potted firmly, and kept 
in frames close up to the glass till September, excess in watering 
being carefully avoided. In the autumn they should be transferred 
to a light hou.se and placed near the glass, the atmosphere being 
kept dry by the occa.sional use of fire-heat. The night temperature 
should be kept about 45”. When the flowering steins arc CTowing 
up. manure water unco or twice a week will be beneficial. The 
semi-double varieties are increased from seed.s, but the fully- 
dpuble one.s, and any particular sort, can only be increased by 
cuttings. Primula japonica, a bold-growin(' and very be,autiful 
Japanese plant, is hardy in sheltered positions in England. P. 
cortusoidcs, var. Sieboldit (Japan), of which there are many lovely 
forms, is suitable lor outdoor culture and under glass. There are 
several small-growing hardy species which should be accommodated 
on the best positbns on rockeries where they are secure from ex¬ 
cessive dampness during winter; excess of moisture at that season 
is the worst enemy of the choice Alpine varieties. They are propa¬ 
gated by seed and by division of the crowns after flowering. P. 
Forrestii is a quite new orange-yellow flowered species from China; 
as is also P. Bulleyi. They are probably hardy—at least in favoured 
spots. 

Evening primrose belongs to tlie genus Oenothera (natural order 
Onagraccae), natives of temperate North and South America. 
The common evening primrose, Oe. biennis, has become naturalised 
in Britain and elsewhere in Europe; the form or species known as 
var. grandiflora or Oe. Lamarckiana is a very showy plant with larger 
flowers than in the common form. Other species known in gardens 
are Oe. missouriensis (macrocarpa). 6 to 12 in., which has stout 
trailing branches, lance-shaped leaves and large yellow blossoms; 
Oe. taraxaeifolia, 6 to 12 in., which has a stout crown from which 
the trailing branches spring out, and theie bear very large white 
flowers changing to delicate rose; this perishes in cold soils, and 
should therefore be raised from seed annually. Of erect liabit 
are Oe. speciosa, i to z ft., with large white flowers; Oe. fruHcosa, 
2 to 3 ft., with abundant yellow flowers. 

T^e name of Cape Primrose has been given by some to the hybrid 
forms of Streptocarpus, a South African genus belonging to the 
natural order Gesneiaceae. 
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PRIMROSE I^OUE, THE, an organization for spreading 
Conservative principles amongst the British democracy. Hie 
primrose is associated with the name of Lord Beaconsfield (g.v.), 
as being preferred by him to other flowers. On a card af^ed 
to the wreath of primroses sent by Queen Victoria to be placed 
upon his coffin was written in Her Majesty’s own handwriting: 
“ His favourite flowers: from Osborne : a tribute of affectionate 
regard from Queen Victoria.” On the day of the unveiling of 
Lord Beaconsfield’s statue all the members of the Conservative 
party in the House of Commons were decorated with the primrose. 
A small CTOup had for some time discussed the means for obtain¬ 
ing for Conservative principles the support of the people. Sir 
H. D. Wolff therefore said to Lord Randolph Churchill, “ Let 
us found a primrose league.” The idea was accepted by several 
gentlemen in the habit of working together, and a meeting was 
held at the Carlton Club shortly afterwards, consisting of Lord 
Randolph Churchill, Sir H. Drummond Wolff, Mr (afterwards 
Sir John) Gorst, Mr Percy Mitford, Colonel Fred Burnaby and 
.some others, to whom were subsequently added Mr Satchell 
Hopkins, Mr J. B. Stone, Mr Rowlands and some Birmingham 
supporters of Colonel Fred Burnaby, who also wished to return 
Lord Randolph Churchill as a Conservative member for that 
city. These gentlemen were of great .service in remodelling the 
original statutes first drawn up by Sir H. Drummond Wolff. 
The latter had for some years perceived the influence exercised 
in benefit societies by badges and titular appellations, and he 
further endeavoured to devise some quaint phraseology which 
would be attractive to the working classes. The title of Knight 
Harbinger was taken from an office no longer existing in the 
Royal Household, and a regular gradation was instituted for 
the honorific titles and decorations assigned to members. This 
idea, though at first ridiculed, has been greatly developed since 
the foundation of the order; and new distinctions and decorations 
have been founded, also contributing to the attractions of the 
League. The League was partially copied from the organization 
of the Orange Society in Ireland. In lieu of calling the different 
subsidiary associations by the ordinary term “ Lodges,” the name 
was given of “ Habitations,” which could be constituted with 
thirteen members. These were intended as a substitute for the 
paid canvassers, about to be abolished by Mr Gladstone’s Reform 
Bill. The principles of the League are best explained in the 
declaration which every member is asked to sign : “ I declare 
on my honour and faith that I will devote my best ability 
to the maintenance of religion, of the estates of the realm, 
and of the imperial ascendancy of the British Empire; 
and that, consistently'with my allegiance to the sovereign of 
these realms, I will promote with discretion and fidelity the 
above objects, being those of the Primrose I.eague.” Hie 
motto was “ Imperium et Libertas the seal, three primroses; 
and the badge, a monogram containing the letters PL, sur¬ 
rounded by primroses. Many other badges and various articles 
of jewellery have since been designed, with this flower as an 
emblem. 

A small office was first taken on a second floor in Essex Street, 
Strand; but this had soon to be abandoned, as the dimensions 
of the League rapidly increased. Ladies were generally included 
in the first organization of the league, but subsequently a 
.separate Ladies’ Branch and Grand Council were formed. The 
founder of the Ladies’ Grand Council was Lady Borthwick 
(afterwards Lady Glenesk), and the first meeting of the committee 
took place at her house in Piccadilly on the 2nd of March 1885. 
The ladies who formed the first committee were: Lady Borth¬ 
wick, the dowager-duchess of Marlborough (first lady president). 
Lady Wimbome, Lady Randolph Qiurchill, Lady Charles 
Beresford, the dowager-marchioness of Waterford, Julia 
marchioness of Tweeddale, Julia countess of Jerse)', Mrs (subse¬ 
quently Lady) Hardman, Lady Dorothy Nevill, the Honourable 
Lady Campbell (later Lady Blythswood), the Honourable 
Mrs Armitage, Mrs Bischoffsheim, Miss Meresia Nevill (the first 
secretary of the Ladies’ Council). 

When the Lea^e had become a success, it was joined by Lord 
Salisbury and Sir Stafford Northcote, who were elected Grand 


Masters. Its numbers gradually increased to a marvdlous 
extent, as may be seen by the following figures:— 


Year. 

Knights. 

Dames. 

Associates. 

Total 

Habita¬ 

tions. 

1884 

1885 

1886 

1887 

1888 
i88g 

1890 

1891 
1901 
1910 

747 

8071 

32,645 

50,258 

54,580 

58,180 

60,793 

63,251 

75,260 

87,235 

1381 

23,381 

39.215 
42,792 

46.216 
48,796 
50,973 

64,^06 

80,038 

57 

1914 

181,257 

476,388 

575,235 

705,83a 

801,261 

887,068 

2,426,473 

2,883,746 

957 

21,366 

237,283 

565,861 

672,606 

810,228 

910,852 

1,001,292 

2,556,639 

2,033,019 

2^ 

1200 

1724 

2877 

1986 

208s 

2243 

2392 

2643 


See an article in the Albtmarlf of Januai^ 189a, written by Hiss 
Meresia Nevill; and the Primrosf League Manual, published at the 
offices at Westminster. The latter publication is interesting as 
a history of the organization. (H. D, W.) 

PRIMULACEAE, in botany, an order of Gamopetalous 
Dicotyledons belonging to the scries Primulales and containing 
28 genera with about 350 species. It is cosmopolitan in dis¬ 
tribution, but the majority of the species are confined to the tem¬ 
perate and colder parts of the northern hemisphere and many are 
arctic or alpine. Eight genera are represented in the British flora. 

The plants are herbs, sometimes annual as in pimpernel 
{Anagallis arvensis) (fig. i), but generally perennial os in Primula, 



(Aflcr Wt>witdlo. From .Straaburger's LeArittc/t der Botamk, by permission of Gustav 
Fischer.) 

Fig. I. —Anagaltis arvensis (pimpernel). 

1. Flowering branch. 3, Capsule. 

2. A (lower cut through longi- 4, Seal, 
tudiiially, showing the central (2, 3, 4, Enlarged.) 
placenta. 

where the plant persists by means of a sympodial rhizome, or 
in Cyclamen by means of a tuber formed from the swollen 
hypocotyl. The leaves form a radical rosette as in Primula 
(primrose, cowslip, &c.), or there is a well-developed aerial stem 
which is erect, as in .species of Lysimaehia, or creeping, as in 
Lysimachia Nummularia (creeping jenny or money-wort). 
HoUonia (water violet) is a floating water plant with submerged 
leaves cut into fine linear segments. The leaves are generally 
simple, often with a toothed margin; their arrangement Ls 
alternate, opposite or whorled, all three forms occurring in one 
and the same genus Lysimachia. The flowers are solitary in 
the leaf-axils as in pimpernel, money-wort, &c., or umbelled as 
in primrose, where the umbel is sessile, and cowslip, where it is 
stalked, or in racemes or spikes as in species of Lysimachia. 
Each flower is subtended by a bract, but there are no bracteoles, 
and corresponding with the absence of the latter the two first 
developed sepals stand right and left (fig. 2). 

The flowers are hermaphrodite and regular with 

parts in fives (pentamerous) throughout, f/v 

though exceptions from the pentamerous 1 1 11 

arrangement occur. The sepals are leafy and syil 

persistent; the corolla is generally divided into 

a longer or shorter tube and a limb which is 

spreading, k in primrose, or reflexed, as in DUg^rf^™iai 

Cyclamen; in SMattella it is bell-shaped; in flowwof Prunuia. 

Lysimachia the tube is often very short,, the 

petals appearing almost free; in Glauxthe petals are absent. 

The five stamens spring from the 'corolla-tube and are 
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oppoi^ to its lobes; this anomalous position is generally 
explained by assuming that on outer whorl of stamois opposite 
the sepals has disappeared, though sometimes represented by 
scales as in Samolus and SoldawM. Another explanation is 
based on the late appearance of the petals in the floral develop¬ 
ment and their origin from the backs of the primordia of the 
stamens; it is dien assumed that three alternating whorls only 
are presait, namely, sepals, stamens bearing petal-like dorsd 
outp’owths, and carpels. The superior ovary—half-inferior 
in Samolus —bears a simple style ending in a capitate entire 
stigma, and contains a free-central placenta bearing generally 
a large number of ovules, which are exceptional in the group 
Gamopetalae in having two mteguments. The fruit is a capsule 
dehiscing by 5 sometimes 10 teeth or valves, or sometimes 
transversely (a pyxidium) as in Anagallis. 

Cross pollination is often favoured by dimorphism of the 
flower, as shown in species of Primula (fig. 3). The two forms 
have long and short styles respectively, the .stamens occupying 
corresponding positions half-way dowm or at the mouth of the 
corolla-tube; the long-styled flowers have smaller pollen-grains, 
which correspond with smaller stigmatic papillae on tlie short 
styles. 

The order is divided into five tribes by characters based on 
differences in position of the ovules—-which are generally semi- 
anatrupous so that the seed is peltate with the hilum in the centre 
on one side (or ventral), but sometimes, as in Hottonia and 


(F:om .StrMhurjttr's Lehrlmch iter Botamk.) 

Fig. 3. —Primula sinensis. 

L, I.onR-styletl flowTs. P, Pollen grains, and N, stig- 
K, Short-slylcd flowers. matic papillae of long-styled 

G, .Style. form. 

S, Anthers. p, n, Ditto of ahort-stylcd form. 

(P, N, p, «, X 110.) 

Samolus, anatropous with the hilum basal—together with the 
method of dehiscence of the capsule and the relative position 
of the ovar}’. The chief British genera are Primula, including 
P. vulgaris, primrose, P. vais, cowslip, P. elalior, oxlip, and tlie 
small alpine species P. jarinosa, with mealy leaves; Lysimachia, 
loose strife, including L. Nummularia, money-wort; Anagallis, 
pimpernel; and Hottonia, water violet. 

PRlllTILIinS, a dye-stuff containing the thiazole ring system 
conjointly with a benzene ring. The primulines are to be 
considered as derivatives of dehydrothiotoluidine (aminohen- 
zenyltoluylmercaptan), which is obtained when para-tolui- 

I \C'C.Il4-NH,W 
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Prirauline. 

dine a heated with sulphur for eighteen hours at iSo-x9o° C. 
and them for a further six hours at 300-220° C. (P. Jacobson, 
her., 23 , p. 333; L. Gattermann, ibid. p. 1084). Dehy- 
dro^iotMuidine is not itself a dye-stuff, but if the heating 
carried out at a higher temperature in the presence of more 
sulphur, then a base is formed, which gives primuline-ydlow 
on sulphonation (A. G. Green, Jtmrn, .vir, Chm. Jnd., 1888, 
t, p. 194.). Frimulioe-yeliow is a mixture of sodium salts and 
probably contains m t^ molecule at least three thiazole rings 


in combination. It is a substantive cotton dye of rather 
fugitive shade, but can be diozotieed on the fibre and then 
developed with other components, so yielding a series of ii^pam 
colours. 

Thioflavine T is obtained by the methyktkm of dehydro- 
thtotoluidine with methyl alcohol in the pre.wnce of hydrochloric 
acid [t^rman Patent 51738 (x866)]. Thioflavine S results from 
the methylation of dehydrodxiotoluidine sulphonic acid. This 
siilphonic acid on oxidation with bleaching powder or with lend 
peroxide, in alkaline solution yields ehl^mim yellow, which 
dyes cotton a beautiful yellow. 

PRIMDS, MARCUS ANTOM 1 U 8 , Roman general, was bom 
at Tolosa in Gaul about a.d. 30 -35. During the reign of Nero 
he was resident in Rome and a member of the senate, from which 
he was expelled for forgery in connexion with a will wid was 
banished from the city. He was subsequently reinstated by 
Galba, and placed in command of the 7th legion in Pannonia. 
During the civil war he was one of Vespasian’s strongest sup¬ 
porters. Advancing into Italy, he gained a decisive victory 
over the Vitcllians at Bedriacum (or Betriacum) in October 69, 
and on the same day stormed and set fire to Cremona. He then 
cros.sed the Apennines, and made his way to Rome, into which 
he forced an entrance after considerable opposition. Vitelliiis 
was seized and put to death. For a few days Primii.? was 
virtually ruler of Rome, and the senate bestowed upon him the 
rank and insignia of a consul. But on the arrival of Lic.inius 
I Mucianus he was not only obliged to surrender his authority, 

\ but was treated with such ignominy that he left Rome. Primus 
mu.st have been alive during the reign of Domitian, since four 
epigrams of Martial are addressed to him. Tacitu.s describes 
him ns brave in action, ready of speech, clever at bringing others 
into odium, powerful in times of civil war and rebellion, greedy, 
extravagant, in peace a bad citizen, in war an ally not to be 
despised. 

-See Tacitus, Historifs, ii., iii., iv.; Dio Cassius Ixv. 9-21. 

PRINA, GIUSEPPE (1768-1814), Italian statesman. He 
I gave early proofs of rare talent, and after studying at the 
university of Pavia he passed as doctor of law in 1789. He was 
a firm ^lierent of Napoleon Bonaparte, and when Eugene 
Beauliamais became viceroy of Italy, was appointed minister 
of finance. Genial in private life, he was harsh and unyielding 
in his olEcial capacity, and his singular skill in devising fresh 
taxes to meet the enormous demands of Napoleon’s government 
made him the best-hated man in Lombardy, Ae more so that, 
being a Pieduionte.se, he was regarded as a foreigner. Tlie news 
of the emperors forced abdication on the iith of April 1814 
reached Milan on the i6th, and roused hopes of independence. 
The senate assembled on tlffi 19th and Prina’s party moved that 
delegates should be despatched to Vienna to request that Eugfine 
Beauharnais should be raised to the throne of a free Italian 
kingdom. In .spite of precautions this fact became public and 
provoked the formidable riot styled “ The battle of the um¬ 
brellas” tliat broke out the next day. A furious mob burst 
into the senate, pillaged its halls and sought everywhere for the 
execrated Prina. Not finding him there, the rioters rushed to 
his hoitse, which they wrecked, and seizing the doomed minister, 
who was discovered in a remote chamber donning a disguise, dur¬ 
ing four hours dragged him about the town, until wounded, 
mutflated, almost tom to pieces, he received his death-blow. 
Ihe mob then insulted his miserable remains, stuffing stamped- 
paper into his mouth. These horrors were enacted by day, in 
a thoroughfare crowded with ‘‘ respectable ” citizens sheltered 
from the rain by umbrellas. The authorities were passive, and 
although some courageous persons actuaUy rcscuca the victim 
at on early stage and concealed him in a friendly house, the blood- 
thirsly niob soon discovered his refuge and were about to force 
an entrance, when the dying man surrendered to save his 
d^'verer’s property. The riots directly contributed to the 
re-establishment of Austrian rufe in itSan. 

See M. Fabi. Milana ed il msmstfo Prim (Mavaea, xMO); F. 
l.etnn>i, La kssiama/iome auitriaea a MHano Ml 1814 (BolocmiX, 
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1902); Ugo Foaoolo. Aieu $ i * taroie intamo aila fitu del regM d ' lleUiet . 
.The story of the murder of Frina forms the subject of a play by 
G. Bovetta, entitled Principio di tecolo , 

PRINCE (Lat. prinaps, from ^mut eapie, “ 1 am the first to 
take ”; Ital. prineipe, Fr, peinte), a title implykg either floptical 
power or social ra^. The Latin word princeps originally 
signified “ the first ” either in place or action (cf. Ger. First-, 
O.H.G. faista « English “ first ”). As an honorary title it was 
applied in tlie Itoman republic to the princeps seucUus, ir. the 
senator who stood first on the censor’s list, and tlte princeps 
juiteniutis, i.e. the first on the roll of the equestrian order. The 
assumption of tlte style of princeps senatus by Augustus (?.».) 
first associated the word with the idea of sovereign^ and 
dominion, but throughout the period of the empire it is still used 
as a title of certain civil or militi^ officials {e.g. princeps efficii, 
for the chief official of a provincial govtirnor, in the Tltcudosian 
radcj leg. I., De offic. red. prcrn. i. 7 j princeps militiae, ir. the 
commander of a cohort or legion); while in the middle ages the 
term is still applied vaguely in charters to the magnates of 
the state or tlte high officials of the palace, prindpes being 
treated os the eqaivalcnt of proceres, optimales or seniores. Yet 
the idea of sovereignty as implied in tlie word princeps, used as 
a title rather than as a designation, survived strongly. In the 
Visigotbic and Lombard codes princeps is the equivalent of 
rex or imperator ; and when, after the overthrow of the Lombard 
kingdom by the Franks, Arichis II. (d. 787) of Beneventum 
wished to assert his independent sovereignty, he had himself 
anointed and crowned, and exchanged his style of duke for timt 
of prince. 

From Italy the use of the title spread—first, with the Cru.saders, 
to the Holy Land, where Bohemund, son of Tancred, took the 
style of prince of Antioch; next, with the Latin conquerors, into 
the Fast Roman Empire, where in 1205 William de Champlette, 
a cadet of the house of Champagne, founded the principality 
of Arfiaea and the Morea. This example was followed by lesser 
magnates, who styled lliemselves loosely, or were .so styletl by 
the chroniclers, “ princes,” even though they had little claim 
to independent .sovereignty. From the East the 
Franue. fashion was carried back to France; but there the 
erection of certain fiefs into “ principalities,” which became 
common in the JSth and ibth centuries, certainly implied no 
concession of independent sovereignty, and the title of “ prince ” 
thus bestowed ranked below that of “ duke,” being sometimes 
borne by cadet branches of ducal houses, e.g. the princes of L6on 
and of Soubise, cadets of the house of Rohnn. On the other 
hand, the title of “ prince ” was borne from the time of Charles 
VII. or Louis XI. by the sons of the royal hou.se, so-called “ princes 
of the blood ” {princes du sang), who took precedence in due 
order after the king. To these were added, from the time of 
Ix)uis XIV., the princes Ugiltmfs, recognized bastards of the 
sovereign, who ranked next after the princes of the blood. Thus, 
e.g. the princes of Condi, Conti and 1 junbaJle owed their exalted 
precedence, not to their principalities, liut to their royal descent. 

In Germany, Austria and other countries formerly embraced 
in the Holy Roman Empire the title of “ prince ” has had a some¬ 
what different histoiy. During the first period of 
Oemaay. empire, the “ princes ’’ were tlte whole body of 
the opUmaies who took rank next to the emperor. In the iith 
century, with the growth of feudalism, all feudatories holding 
in chief of the Crown ranked as “ princes,” from dukes to simple 
counts, together with archbishops, bishops and the abbots of 
monasteries held directly of the emperor. Towards the end of 
the ssth century, however, the order of princes {FiirstensUind) 
was narrowed to the more important spiritual and tempoml 
feudatories who had a right to a seat in &e Diet of the ^pire 
in the “ college of princes ” {Fursienbank). Finally, in the 
13th centur)', seven of the most powerful of these separa^ 
themselves ^to a college which obuined the sole right of electing 
the emperor. These were called “prince electors ” {.Kurfirsteni, 
and formed the highestrankof theGerrasn prince8<see Elkcto*). 
The foriwJ designation of “prince” {First) was, however, 
extreme^ rare in Germany in the middle ages. Examples are 


the prihcei of Mecklenburg (Priliskv 1 ., prince of the IMy 
Roman Empire in j 170)and Riigen, the lattertidenow belonging 
to the kings of Pmasia. In the X7th century some half>dosen 
more principalities were created, of which that of Sdxwarzfaaig- 
Sondershausen (1697) snrvivei as a sovereign house. The 18& 
century increased their number, and of the princely housesof this 
period those of Schwarsburg-Rudobta^ (t?*®), WaWeek (r7«) 
and Renss, elder brsmch(i778),have preaeived their sovereig^. 
Of the other sovereign “ princes ” in Germany, Reuss, cadet 
branch, obtained the title in 1806, Schaumburg-Lippe in iSoj. 
Outside the German Empire the prince of liechtenatein, whose 
title dates from ifioS, stiU remains sovereign. 

Thus, in Germany, with the decay of the emigre the title 
“ princereceived a sovereign connotation, though it ranks, 
as in France, below that of “ dula.” There are, however, in 
the countries formerly embraced in the Holy Roman EtnpiTe 
other classes of “ princes.” Some of these inherit titles, sovereign 
under the old empire, but “ mediatized ” during the years of 
its collapse at the beginning of the X9th century, e.g. Thum and 
Taxis (1695), Hohenlohe (17^), Leiningen (1779); others 
received the title of “ prince ” immediately before or after the 
end of the empire as “ compensation ” for ceded territories, 
e.g. Mettemich-Winnebuig (1803). Besides these mediatized 
princes, who transmit their titles and their privilege of “ royal ” 
blood to all their legitimate descendants, there are also in Austria 
and Germany “ prinoe.s,” created by the various German 
.sovereigns, and some dating from the period of the old empire, 
who take a lower rank, as not being “ princes of the Holy Roman 
Empire ” nor entitled to any royal privileges. Some of these 
titles have been bestowed to give a recognized rank to the 
morganatic wives and children of royal princes, e.g. the princes 
of Batten berg, or the title of “ princess ” of Hohenberg borne by 
the consort of the archduke Frands Ferdinand d’Este; others 
as a reward for distinguished service, e.g. Hardenberg, Bliicher, 
Bismarck. In this latter case the rule of primogeniture has 
been usual, the younger,sons taking the title of “ count ” {Graf). 
These non-royal princes are nnked in the Almanack de GoAa 
with British and French dukes and Italian princes. All these 
various classes of princes are styled First and have the predicate 
“ Serene Highness ” {Durcldauchi). The word Prins, actually 
synonymous with First, is reserved as the title of the non-reigning 
members of sovereign houses and, with certam exceptions {e.g. 
Bavaria), fur the cadets of mediatized ducal and princely families. 
The heir to a throne is " crown prince ” {Kronprirtt), “ hereditary 
grand duke ” {Erbgrosshereog) or “ hereditary prince ” {Erbprinz). 
'The heir to the crown of Prussia, when not the son of the monarch 
lias the title of “prince of Prussia” {Prim vm Preussen),^ 

In Italy the title “ prince ” {prineipe) is also of very uriequal 
value. In Naples, following the precedent set by Arichis II., 
“ much affecting the glory of a greater name than 
duke,” it ranked above that of duke. In other parts 
of Italy the heads of great families sometimes bear the title 
of “prince,” e.g. Prince Corsini, duke of Caxigliano; sometimes 
that of “ duke,” e.g. the Caetani, princes of Teano, whose chief 
is styled “duke of Sermoncta,” the title of “prince of Teano” 
being borne by his eldest son. The title of “ prince of Naples ” is 
attached to the eldest son of the king of Italy. The excessive 
multiplication of the title has tended to deprive it of much social 
value in itself, and under the demoantic constitution of Italy 
it confers neither power nor precedence. 

“ Prince ” is also the translation of the Russian title knyat, 
though veiiky knyas, the style of the imperial princes, is rendered 
“ grtmd duke.” Some of the Russian, or Polish- 
Russian, princely families are of great importance— "** *' 

z.g.theCzaitoryskis,theSwiatopolk-Czetwer 1 yn 8 kii,ortheRussian 
> Font may or may not be a sovereign or tsnitadol title, bnt it 
is only borne by the head of the family, e.f. Heinrich XIV,. regie- 
render Fiirst (reigning prince) von Reuss or FUrst Bismarck. Print 
always implies cadetship, e.g. Print Heinrich XLV. Reuss, The 
titie Print tan Preussin, therefore, exdndes any Wea of territorial 
sovereignty, Whereas the correct Genoait rendering of that of prinoe 
of Wales, which originally at least implied each lovezelgnty, would 
be Fiirst von fFaies. 
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brandi of the Lubomirskis. But, in general, though the title 
“ prince ” implies descent from one or other of the ruling 
dynasties of Russia, it is in itself of little account, being exceed¬ 
ingly common owing to its being borne by every member of 
the family. The pr^icate of “ SCTenc Highness,” though borne 
by certam magnates who were princes before they became 
Russians—as in the case of the Emilies mentioned above—^is 
not attached to the Russian title of “ prince.” In some cases, 
however, it is conferred with the title by imperial warrant ( e . g . 
Lieven, i8a6). 

The title of “ prince " is also borne by the descendants of those 
Greek Phanariot families (see Phanariots), e . g . Mavrocordato, 
Ypsilanti, Soutzo, who formerly supplied hospodars 
Turttr. jjjg Xufiujij principalities on the Danube. In 
the Ottoman Empire the rulers appointed to the quasi-inde¬ 
pendent Christian communities subject to it have usually been 
designated “ prince,” and the title has thus come ‘to signify in 
connexion with the Eastern Question a sovereignty more or less 
subordinate. As such it was rejected on behalf of the Bavarian 
prince Otho, when he accepted the throne of Greece, in favour 
of that of " king.” On the other hand, the substitution, in 
185a, in Montenegro of the title of “ prince and lord ” (knyaz i 
gospodar) for the ancient title of vladiha (archbishop) certainly 
implied no such subordination. ITie only other 
Memo. instance in Europe of “ prince ” as a completely 
sovereign title is that of the prince of Monaco, the formal style 
having been adopted by the Grimaldi lords in 1641. 

In Great Britain “ prince and “ princess ” as titles are i 
confined to members of the royal family, though non-royal dukes ; 

are so described in their formal style (see Duke). ! 
BHMa antiquity; the cu.stom of j 

giving the courtesy title of “ prince ” to all male 
descendants of the sovereign to the third and fourth generation 
being of modern growth and quite foreign to English traditions. 
It was not till the reign of Henry VII. that the king’s sons began 
to be styled “ princes ”; and as late as the time of Charles II., 
the daughters of the duke of York, both of whom became queens 
regnant, were called simply the Lady Mary and the Lady Anne. 
The title of “ princess royal,” bestowed on the eldest daughter 
of the sovereign was borrowed by King George II. from Prussia. 
Until recent years the title “ prince ” was never conferred on 
anybody except the heir-apparent to the Crown, and his princi¬ 
pality is a peerage. Since the reign of Edward III. the eldest 
sons of the kings and queens of England have always been dukes 
of Cornwall by birth, and, with a few exceptions, princes of 
Wales by creation. Before that Edward I. had conferred the 
principality on his eldest son, afterwards Edward II., who was 
summoned to and sat in parliament as prince of Wales. But 
Edward the Black Prince was the original grantee 
ot principality as well as of the dukedom, under 

the special limitations which have continued in 
force to the present day. The entail of the former was “to 
him and his heirs the kings of England ” and of the latter “ to 
him and his heirs the first-begotten sons of the kings of England.” 
Hence when a prince of Wales and duke of Cornwall succeeds 
to the throne the principality in all cases merges at once in the 
Crown, and can have no separate existence again except under 
a fresh creation, while the dukedom, if he has a son, descends 
immediately to him, or remains in abeyance until he has a son 
if one is not already bom. If, however, a prince of Wales and 
duke of Cornwall should die in the lifetime of the sovereign, 
leaving a son and heir, both dignities are extinguished, because 
Iris son, although he is his heir, is neither a king of England 
nor the first-begotten son of a king of England. But, if instead 
of a son he should leave a brother his heir, then—as was 
decided in the reign of James I. on the death of Henry, prince 
of Wales, whose heir was his brother Charles, duke of York— 
the dukedom of Cornwall would pass to him as the first-begotten 
son of the king of England then alive, the principality of Wales 
alone becoming merged in the Crown. It has thus occasionally 
happened that the dukes of Cornwall have not been princes of 
Wares, as Henry VI. and Edward VI., and that the princes 


of Wales have not been dukes of Cornwall, as Richard II. and 
George III. 

But even now the cadets of the reigning family can only by 
royal intervention legally be saved from merging, as of old, in 
the general untitled mass of the people. The ^ildren of the 
sovereign other than his eldest son, though by courtesy 
“ princes ” and “ princesses,” need a royal warrant to raise 
them de jure above the common herd; and even then, though 
they be dubbed “ Royal Highness ” in their cradles, they remam 
“ commoners ” till raised to the peerage. In 1905 King 
Edward VII. established what appears to be a new precedent, 
by conferring the titles of “ princess ” and “ highness ” upon the 
daughters of the princess Louise, duchess of Fife, created 
“ princess royal.” 

This use of the word “ prince ”—which has in England so lofty 
a connotation—to translate foreign titles of such varying impor¬ 
tance and significance naturally leads to a good deal of confusion 
in the public mind. It is not uncommon in English society to 
see, e.R. a Russian prince, who may be only the cadet of a family 
not included in the Almanack de Gotha, given precedence as such 
ever the untitled members of a great English ducal family, 
and treated with some of that exaggerated deference paid to 
“ royalty.” On the other hand, the insular complacency of 
many Englishmen is apt to regard all German princes with a 
certain contempt, whereas the title is in Germany sometimes 
associated with sovereign power, sometimes with vast territorial 
posses.sions, and always with high social position. 

See, Du Cange, Glossarium, s.e. " Princeps,” ed. G. A. L. Henschal 
(Niort, 1883); John Seltlen, Titles of Honour (London, 
Almanach de Gotha (i9o(>); H. Schulze, Die Hausgesetse der regic- 
renden deutschen Furstenhiuser (3 vols., Jena, 18O2-1883) • H. 
Rehm, Modernes Filrstenrecht (Munich, 1904), (W. A, P,) 

PRIHCE EDWARD ISLAND, a province of the Dominion of 
Canada, lies between 45° 58' and 47° 7' N. and 62° and 64° 
27' W. The underlying geological formation is Permian, though 
outliers of Triassic rock occur. The coal seams supposed to 
underlie the Permian formation are apparently too deep down 
to be of practical value. The rocks consist of soft red micaceous 
sandstone and shales, with interstratified but irregular beds of 
brownish-red conglomerates containing pebbles of white quartz 
and other rocks. There are also beds of hard dark-red .sandstone 
with the shales. Bands of moderately hard reddish-brown 
conglomerate, the pebbles being of red shale and containing 
white calcite, are seen at many points; and then greenish-grey 
irregular patches occur in the red beds, due to the bleaching out 
of the red colours by the action of the organic matter of plants. 
Fossil plants are abundant at many places. Beds of peat, dunes 
of drifted sand, alluvial clays and mussel mud occur in and 
near the creeks and bays. 

Physical Frafurw.—The island lies in a great semicircular 
bay of the Gulf of St Lawrence, which extends from Point 
Mi'seou in New Brunswick to Cape North in Cape Breton. From 
the mainland it is separated by Northumberland Strait, which 
varies from 9 to 30 miles in width. It is extremely irregular in 
.shape, and deep inlets and tidal streams almost divide it into 
three approximately equal parts; from the head of Hillsborough 
river on the south to Savage Harbour on the north is only one 
and a half miles, while at high tide the distance between the 
heads of the streams which fall into Bedeque and Richmond 
Bays is even less. North of Summerside the land nowhere rises 
more than 175 ft. above sea-level; but between Summerside ^d 
Oiarlottetown, especially near north Wiltshire, is a ridge of hills, 
running from north to south and rising to a height of nearly 
500 ft. From Charlottetown eastwards the land is low and 
level. The north shore, facing the gulf, is a long series of beaches 
of fine sand, and is a favourite resort in Summer. On the south, 
low cliffs of crumbling red sandstone face the strait. The climate 
is healthy, and though bracing, milder than that of the neighbour¬ 
ing mainland. Fogs are much less common than in either New 
Brunswick or Nova Scotia. 

Area and Pnpulatim.—Tn.^ greatest length of the island is 
145 ra., its greatest breadth 34 m-i i's total area 2184 sq. m. 
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The population in 1901 was 103,359, having sunk from 109,078 sea-board province, tlie fisheries of Prince Edward Island are, 
in 1891. It is thus much the most densely populated province in proportion to the total population, extremely productive, 
in Canada, there being nearly fifty-two persons to the aq. m. Of the catch of about £300,000, lobsters, most of which are 
Though very large families are not so common as in the province canned, are worth about £90,000, and oysters £30, 000,in the latter 
of Quebec, the agricultural character of the population makes case about half the totd value of the catch of the Dominion, 
the average number of per^ns to a family greater (s'Si) than in which is compelled to import largely from the United States, 
any other province. As in all the maritime provinces, there There are signs of the approaching exhaustion of the oyster beds, 
is a steady immigration to the Canadian West and to the United but no adequate-remedy or new source of supply has been found. 
States. The population is mainly of British descent, but also Herring, c^, mackerel and smelts are also caught in large 
comprises descendants of the French Acadians and of the quantities in the coast waters. 

American loyalists. About 300 Indians of the Mic-Mac tribe Other Industries.—h\)0\iX one-third of the province is covered 
remain, and have slightly increased in numbers since 1891. In with birch, beech, maple, pme, spruce, cedar and other woods, 
i9ot the origin of the people was : Scots, 41,753; Engli.sh, 34,043; but though a little lumber is exported, the industry is declining. 
Irish, 31,993; French, 13,867; idl other nationalities, 1604. The 'fhe building of wooden ships, a flourishing trade till about 1886, 
principal religious denominations and the number of their is now almost extinct. The packing of pork and of lobsters is 
adherents were os follows: Church of Rome, 45,796; Presby- actively pursued near Charlottetown, and small factories have 
terians, 30,750; Methodists, 13,403; Anglican, 5976; Baptists, been established for the manufacture of boots and shoes, tobacco, 
5905. The Irish and French are almost entirely Roman Catholic, condensed milk, &c., but the great bulk of t he manufactured 
the Scots about two-thirds Presbyterian and one third Roman goods used are imported from the other provinces. 

Catholic. Jurisdiction over the Catholics is held by the bishop Communications. —The Prince Edward I.sland branch of the 

of Charlottetown, and over the Anglicans by the bishop of Nova j Intercolonial railway, owned and worked by the federal govem- 
.Scotia. The Presbyterians form part of the synod of Uie | ment, runs trom Souris in the east to Tignish in the north-west, 
Maritime Provinces. | with branches to Georgetown, Murray Harbour, Charlottetown 

.ddministralion, &c. —Five members of the House of Commons ' and Cape Traverse. Good wagon roads Intersect each other 
and four senators arc sent to the federal legislature. At its | everywhere, and nearly all the villages and country districts 
entry into federation in 1873, the number of members was six, | are connected by telephone. During spring, summer and autumn 
and the reduction to five in 1901 was bitterly denounced. The j Charlottetown has daily communication with Pictou in Nova 
local government now consists of a lieutenant-governor and of ! Scotia and Shediac in New Brunswick, and a frequent service 
a legislative assembly. This conducts not only the general ! to other ports in Nova Scotia, Newfoundland and Massachusetts, 
affairs of the province, but most of those of the towns and villages; | The harbour of Charlottetown and the Northumberland Straits 
legal provision has, however, been made for the establishment of ; are closed by ice from about the middle of December to the 
a municipal system, and Charlottetown and .Summerside arc ' beginning of /\pril, after which there is a service by .specially 
incorporated municipalities, though with powers of self-govem- ^ constructed ice-breaking boats between Georgetown and Pictou. 
ment much more limited than those of any other incorporated ; The ice is often too thick to make a regular service possible, and 
Canadian towns. The provincial revenues, which tend to prove j the island has long agitated for federal construction of a railway 
inadequate, are largely made up of the subsidy paid by the federal j tunnel between Cape Traverse in Prince Edward Island and the 
government, though there arc numerous taxes, which bear j neighbouring .shore of New Brunswnck, 9 m. distant, 
heavily on the small industrial population. But for the increase | History. —Jacques Cartier sighted I^ince Edward Island on 
in 1907 of the federal ,sub.sidy, financial exigencies might have j bis first voyage in June 1534, but mistook it for part of the main- 
forced the adoption of direct taxation, in .spite of its unpopularity 1 land. Succeeding voyagers discovered his mistake, and toward 
among the farmers. | the end of the i6th century it was called Isle St Jean, which 

Eiducation .— Primary education in the province has been given | name it retained till 1798, when it was given its present name 
free since 1852. .Since 1877 it has been under the control of a 1 out of compliment to the duke of Kent, at that time commanding 
minister of education with a seat in the provincial cabinet, the British forces in North America. In 1603 Champlain took 
At Charlottetown is the Prince of Wales College, really a rather possession of it for France, and in 1663 it was granted by the 
advanced secondary schobl, with which is afliliatcd the Normitl company of New France to Captain Doublet, an officer in the 
School. St Dunstan’s College, another advanced high school na-vy whose failure to make permanent settlements .soon brought 
in Charlottetown, is under Roman Catholic control. Advanced about the loss of his grant. Little attention was paid to the 
university education is not given in the province. Attendance I island until after the Peace of Utrecht, when the French made 
at the primary schools is by law compulsory, but the exigencies efforts to colonize it. In 1719 it was granted, tn franc alien ruble, 
of a farming population and the lack of adequate means of to the count of St Pierre, who tried to establish fisheries and a 
enforcement render the law inoperative. The salaries of the trading company. He spent large sums on his enterprise, but 
teachers are, as a rule, low, and the school buildings cheerless the scheme proved unsuccessful and his grant was revoked, 
and ill-maintained. In 1758, soon after the capture of Louisbourg, Isle .St Jean was 

Agriculture. —The soil, an open sandy loam, deep red in occupied by a British force under Lord Rollo (sec Annual 
colour, which was slightly exhausted at the beginning of the Register, 1738). Its population at this time numbered about 
century by repeated crops of cereals, has been renewed by the 4000, itnde.r a military governor with his headquarters at Port 
application of mussel mud dredged from the hays and tidal la Joic (Charlottetown). After its final cession to Great Britain 
streams. All the staple crops are grown—especially oats, in 1763 it was placed under the administration of Nova Scotia, 
potatoes and turnips. Wheat is raised only for local consump- but later was made a separate government, its first parliament 
tion. Cattle .and hogs flourish. In the last years of the 19th meeting in 1773. 

century the introduction of co-operation gave a great impetus In 1764-1765 it was surveyed, and most of the present names 
to the manufacture of butter and cheese. The first cheese factory given; in 1767 it was divided into townships of about zo,ooo 
was opened in 1892,and the first creamery in 1894. Of over 15,000 acres each, grants of which were made to individuals with claims 
farmers all, save about 900, own their own farms, and are in on the government. They were to pay a small sum as quit 
nearly all cases well-to-do. Large quantities of animal and rents, and the conditions imposed provided for the establishment 
vegetable food, amounting to about one-half of the total product, of churches and wharves and bona-fide settlement. On these 
are exported, chiefly to Cape Breton, Newfoundland, and the terms practically the whole island was granted away in a single 
New England states. Fruit is raised less extensively than in day. The grantees were in most cases mere speculators, and 
Nova Scotia, but enough is grown to supply the local market, the lands fell into the hands of a large number of non-residents, 
and apples of good quality are exported. A continual agitation against the absentees was kept up by the 

Fisheries. —Though smaller in value than those of any other settlers, who rapidly increased in numbers.' During the early 
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19th century many Scottish immigrants settled in the island. A 
commission appointed in i860 advised the compulsory purchase 
of the lands, and their sale in smaller holdings to genuine settlers, 
but a bill passed with this intent was di.sallowed by the imperial 
authorities. 

In 1864 a conference to consider the question of maritime 
uniem met at Charlottetown. The visit of delegates from Canada 
widened it into a general conference on federation, from which 
sprang the Dominion of Canada. Prince Edward Island’s local 
patriotism forced its representatives to withdraw from the later 
conferences, but the abrogation in 1866 by the United States 
of the Reciprocity Treaty of 1854, financial difficulties connected 
with the building of an island railway, and the offer of better 
terms by the Dominion government, brought it into federation 
in 1873. A bill on the lines of that formerly disallowed was soon 
afterwaixls Tiassed, and the land difficulty was finally settled. 
Since then the main political issues have been the quarrel with 
the federal govemrnent over the const uction of a tunnel and 
the control of the liquor traffic, which has been prohibited but 
by no means suppressed. 

Authoritiss.—S ir J, W. Dawson, /Icadi'an Geology (1891); 
Keporl ol Dr R. W. Ells, Geological Survey (1881-1884): Report 
oi It. Chalmers, Geological Survey (1894) > G. Sutherland, 

Manual of History £>/ Prince Edward Island (18O1); D. Camphell, 
History of Prince Edward Island (1875); Special Reports on Educa¬ 
tional Suhfects, vol. iv. (London, igoi); article.s in J, C. Hopkins’s 
Canada; an Enoydcpaedia (Toronto, 1898-1900). (W. L. G.) 

PBINCBS’ ISLANDS (anc. Demonesi-, Dyzantine, Papadonisia ; 
Turkish, Kisil Adalar, or “ Red Islands,” from the ruddy colour 
of the rocks), a cluster of nine islands in the Sea of Marmora, 
forming a caza of the prefecture of Constantinople. They figure 
in Byzantine history chiefly as places of banishment. A convent 
in Prinkipo (now a mass of ruins at the spot called Kamares) 
was a place of exile for the empresses Irene, Euphro.syne, Zoe 
and Anna Dalassena. Antigone was the prison of the patriarch 
Methodius, and its chapel is said to have been built by the 
empress Theodora. In Khalki the monastery of the Theotokos 
(originally of St John), which since 1831 has been a Greek 
commercial school, was probably founded by John VI. or VII. 
Palaeologus, was rebuilt about 1680, and again in the i8th 
century by Alexander Vpsilanti, hospodar of Moldavia. Close 
beside it is the tomb of Edward Barton, second Engbsh 
ambassador to the Porte. Hagia Trias (a school of theology 
since 1844) was rebuilt by the patriarch Metrophanes. On Prote 
were the monasteries to which Bordanes (Philippicus), Michael 1 . 
Rhangabes, Romanus I., lecapenus and Romanus IV. Diogenes 
were banished. The islands are a favourite summer re.sort; four 
arc inhabited and noted for the mildness and salubrity of their 
climate, ftinkipio (Ptlyusa), altitude 655 ft.; Khalki (Clialcitis; 
'furkish Heibeli), 445 ft.; Prote (Turkish Kinali), 375 ft.; and 
Antigone (Panormus ; 'IXirkish Burgas Adasi), 500 ft. TTie 
buildings on all the islands were injured by the earthquake of 
1894, especially the naval college, and monastery of St George 
on Khalki, and the monastery of Christ on Prinkipo. The 
population is about 10,500, half being Greek. Khalki contains 
an Ottoman naval school and Greek theological and commarcial 
colleges. 

Sec G. Sc.WuniboTger, I,es ties des Princes (Paris; 1884); A. Griso- 
bach, Rumelien und Rrussa (Gottingen, 1839). 

PBINCETON, a city and the county-scat of Gibson county, 
Indiana, U.S.A., about 27 m. N. of Evansville. Pop. (1900), 
6041, of whom 628 were of negro descent and 198 were foreign- 
Iwm. It is served by the Evansville & Terre Haute and the 
Southern railways (the latter of which has shops here), and by 
the Evansville & Southern Indiana traction line (electric). It 
has a considerebie trade in oil and coal and in the agricultural 
products of the surrounding region, and has various manufactui^ 
Princeton was first settled in 1814, and was chartered as a city 
in 1884. 

PRlMOIiIONt a, borough of Mercer county. New Jersey, on 
Stony Brook, aiid the Delaware fit Raritan canal, 49 m. S.W. 
of NeWi York City. Pop. (1905, sute census); 6029. Princeton 
is served by the Pennsylvania railroad, aod by two electric lines 


to Trenton (10 m.), passing through Lawrenceville (in Lawrence 
township; until 1816 called Maidenhead; pop., 2043 in 1905), 
the seat of the Lawrenceville school (1882), for boys, which was 
endowed by the residuary legatees of John Cleve Green (r8oo- 
187s), and is probably the first endowed secondary school for 
boys in the middle states. 

Princeton is situated aio ft. almve sea-level, and the county 
to the east, north and west is rocky and hilly. The borough 
is the seat of Princeton University (g;t».), and of “ The Theo¬ 
logical Seminary of the Presbyterian Church m the United States 
of America,” commonly known as Princeton Theological Semi¬ 
nary, which was opened in i8t 2, and was chartered' in 1824. 
The seminary was for one year under the sole care of Archibald 
Alexander (?.«.), and among its teachers imd representative 
theologians have been Samuel Miller (1769-1850), who was 
professor of ecclesiastical history and church government here 
(1813-1849), Charles Hodge, Joseph Addisem Alexander and 
James Waddel Alexander, William' Henry' Green, Archibald 
Alexander Hodge, Francis L. Patton, who became president in 
1902, and Benjamin B. Warfield (b. 1857), professor of iMdactic 
and polemic thwlogy from 1887. Under sndi leadeta.Princeton 
theology lias been distinctly conservative, supporting the old 
standards of the Westminster Confession and Catechisms. The 
seminary is well endowed, so tliat there is no charge for tuition 
or room rent; among its prinoipial benefactors were James Lenox 
(1800-1880), Robert Leighton Stuart (1806-1882), his widow 
and his brother Alexander (1810-1879), John Cleva Green, men¬ 
tioned above, and Mrs Mary J. Winthrop (d. 1902), It has a 
fine campus south-west of the business,centre of the borough; 
in the Lenox Library and the Lenox Reference Library, built 
in 1843 and 1879 respectively, and gifts of James Lenox, there 
wore 82,200 bound volumes and 31,500 pamphlets in 1909; 
Stuart Hall (1876) contains lecture-rooms; Miller Chapel is the 
place of worship; and the three dormitories are Alexander Hall 
(the “ Old Seminary ”), first used for this purpo.se in 1817, Brown 
Hall, built in 1864-1865, and Hodge Hall (1893)., In 1908- 
1909 the faculty numbered 16 and the students 153, of whom 
8 were fellows and 17 graduate students. 

Princeton became in 1897 the home of Grover Cleveland, who 
died there; and from 1898 until his death it was the residence 
of Laurence Hutton (1843-1904), a well-known writer on the 
history of the stage. Besides its fine residences and buildings 
of the seminary and of the university, the only notable buildings 
are the handsome Princeton Inn, about midway between the 
campus of the university and that of the seminary, and “ Mor- 
ven,” the homestead of the Stocktons, built in the first decade 
of the 18th century. In the Princeton Cemetery are buried 
presidents and professors of the university. 

The first settlers were the companions of Richard Stockton, 
the grandfather of Richard Stockton, signer of the Declaration 
of Independence, "nie removal hither in 1756 from Newark 
of the College of New Jersey, later Princeton University, gave 
the place it.s first educational prominence. At the time of the 
War of Independence town and gown were both strongly 
patriotic. The first state legislature of New Jersey met here 
on the 27th of August 1776; and in Nassau Hall, the first of the 
college buildings, erected in 1754-1756, which was then the largest 
edifice in the colonies, the Continental Congress sat from the 
30th of June to the 4th of November 1873, and on the sist of 
October Congress received the news of the signature of the 
definitive treaty of peace with Great Britain. After the battle 
of Trenton Cornwallis’s troop.s were hurried to that place, three 
regiments and three companies of light-horse being left at Prince¬ 
ton when the main body, on the 2nd of January 1777, passed 
through. Washington, unable to retreat or to meet the British 
attack, turned Cornwallis’s left flank and advanced on the 
weak &ilish garrison in Princeton. A detachment under General 
HughMercer(c. 1720-1777), ordered to destroy the Stony Brook 
bridge, and so cut off escape to Trenton, met two of the three 
regiments, led by Lieut.-Colonel Charles Mawhood, near the bridge, 
and, though doing great execution with its rifles at a distance, 
was unable, being unequipped with bayonets, to hold its ground 
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in Iiand-to-hand fighting, and flad-through aa onehardj leaving 
Mercer there mortally wounded,* he <fied on the nth in a iorm* 
house (still standing) on the battlefield. Washington’s main 
army now came to the assistance of the retreating Americans, 
and forced the retreat of the other British regiments (the 55th 
and 40th) to Princeton, where they either surrendered or fled 
towards New Brunswick. The British' lo.ssos were heavy and 
the Americans lost many officers. The bridge was destroyed 
by the American troops just before the approach of General 
Alexander Leslie (A 1740-1794) with reinforcements from Oan- 
wallis. Washington’s flank movement at Trenton and his engage¬ 
ment with the British at Princeton made necessary the withdrawal 
of the British from West Jersey. In the autumn of 1783 Wash¬ 
ington, summoned to Princeton by Congress, then' in ses.sion 
there, made His headquarters at Rocky Hill, ^ut 4 m. north 
of Wnceton in Montgomery to'wnship, Somerset county, 
whence on the and of Novem^r he issued his farewell address 
to the army; his headquarters is preserved as a museum. A 
battle monument in Pimceton, designed by MacMonnies and 
paid for by the Federal Conp^ess, the state of New Jersey and 
the borough of Princeton, has been projected; 

Soo T. R. Williams, Handbook of Princelon (New York. 1905); 
J. F. HMenum, History of Princeton and its Institutions (2 vols., 
Philadelphia, 1S79); W. S. Stryker, Tke.Hattles.of Trenton end Prince¬ 
ton (Bostoa, 18^);, and V. L. Collins, The ContirmUal Congrees at 
Princeton (Princeton, 1908). 

PBIBOETON UNIVEBSITY, an American institution of 
higher learning in Princeton, New Jersey, until 1896 called 
officially tho college of New Jersey. Its campus consists of 539 
acres comprised in three tracts of ground adjoining each other. 
The main campus, one of the most beautiful in the country, is 
on tlie south side of Nassau Street, the old country road 
between Philadelphia and New York, and is principally con¬ 
tained in a block of about 235 acres, which on its west side 
has an almo.st continuou.s row of Knglish collegiate Gothic 
buildings: Blair Halt, Stafford Little Hall and the gymnasium. 

Nassau Hall, whicli was built in 1756, nearly destroyed; by 
fire in 1802, rebuilt in 1804, and damaged by fire in 1855, is 
a squarely built edifice in the Georgian style. Originally hous¬ 
ing the whole college, it is familiarly known as North College, in 
a quadrangle arrangement of which We,st College, built in 1836, 
is the only other remainder; the south side having been occupied 
since 1838 by Clio Hall and Whig Hall, the homes of the two 
literary societies, founded respectively in 1765 and 1769, and 
since 1893 housed in white marble buildings of classical type; 
and East College, having given place to the main building of 
the University Library (1897), “i Oxford Gothic of Longmeadow 
stone, tlie gift of Mrs Percy Rivington Pyne. Besides West 
College, the dormitories are Reunion Hall (1870), commemo¬ 
rating the reconciliation of the old and new schools of the 
Presbyterian Church; University Hall (1876), formerly an hotel 
and now housing on its lower floors the university dining halls 
for all freshmen and .sophomores; Witherspoon Hall (1877), in 
Victorian Gothic of grey stone trimmed with brown; Edwards 
Hall (1880), a brown stone Gothic building; Albert B. Dod Hall 
(1890), a granite limestone-trimmed Italian building; David 
Brown Hall (1891), granite and Pompeian brick, in Florontine 
Renaissance; the I^ne Buildings (1896), in half-timbered Chester 
style; Blair Hall (1897), built in English Collegiate Gothic of 
white Germantown stone, on the south-western margin of the 
campus; the Stafford Little Hall (1899 and 1901), in the same 
style as Blair'Hall, and joining it on the south; Seventy-nine 
Hall (1904), the gift of the class of 1879, another Tudor Gothic 
building of red brick trimmed with Indiana limestone; and 
Patton Hall (1906); Ckunpbell Hall (1909), the gift of the dass 
of 1877;-and ® gtoup of buildings, chiefly dormitories, oc¬ 
cupying the entire north-west corner of the main campus, front¬ 
ing on Na.ssau and' Universdty Place, three sections of which 
(two being the gift of Mrs Russell Sage) were completed in 
1910. Tbese buildings an in the same architectural style and 
of the same materials as Blair and Little Halls. There is 
acQommodation for about 90 % of the undergraduates of the 
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uni'verslty in the campus dormitories, induding the new 
buildings. 

The recitation halls are: Dickinson (1870; remodelled in 
1876) and McCosb Hall (1^7)1 for the academic department; 
and the school of science building(i873), a gift of John C. Green, 
on the north-east corner of the mam block of the campus. 
The Hoisted Observatory (1869) and the Observatory of In- 
.struction (2878) are well known for the work done in' them 
by the astronomer Charles Augustus Young (1834-1908); among 
the laboratories are the biolqpcal (1887), the chemical (1891), 
the civil engineering (1904), the Palmer physical (1908), and, 
for natural science, Guyot Hall (1909), which also houses the 
natural science museum,, including valuable fossils. There is a 
museum of historic art (1.887) which includes the finds of the 
Princeton archaeological expedition to Syria, and in. Nas.sau 
Hall there is a psychological laboratory. Time are two aucH- 
torium.s, the Marquand chapel (1881), the gift of Henry G. 
Marquand, and Alexander Hall (189a), used for commencement 
exercises. Also on the campu.s are the dean’s house (1756); 
until 1878 the president’s residence; Prospect (1849), bought 
by the college in 1878; which is the presicimt'S residence; the 
university offices (1803); and Dodge Hall, (1900) and Murray 
Hall (1879), which ore the home of the college Y.M.C.A., the 
Philadelphian Society, founded in 1825. 

The university library is housed in a large building already 
described, built (1896) on to the Chancellor Green library 
building (1872), given by John C. Green in memory of his 
brother Henry Woodhutl Green, chancellor of the state of New 
Jersey, and now the reading room and reference library. In 
1910 the library had a collection of 257,800 'volnmes and about 
58,000 unbound pamphlets. There are two athletic fields; 
one, the univer.sity, two blocks'east of the main campus, and 
the other, the Brokaw field, in the south-west comer of the 
main campus; immediately north of the latter are the Brokaw 
Memorial gateway and building (1892), with a swimming pool, 
and the university gymnasium (1903). South-east of the 
Campus is Lake Carnegie, an artificiid widening of Millstone 
River, the gift of Andrew Carnegie; it is used for boating. 

A notable feature of the university is its upper-class club-houses. 
The upper-class clubs have in the social life of Princeton somewhat 
the place of the Greek letter societies elsewhere. There are no 
fraternities at Princeton: eacli entering student pledges himself to 
“ liave no connexion whatever with any secret society, nor be present 
at the meetings of any secret society so long os he is a member of 
the university, " it being understood that this promise has no refer¬ 
ence to the American VVhig and Cliosophic Societies," These two 
societies, the object of which is particularly to cultivate skill in debate 
and public speaking, are affiliated with the English department of 
the faculty. 

A pccuharity of the university is its system of student governmetit, 
which is most markedly developed in tho Princeton " honour sy.stom " 
in examiiiations and written recitations, under which every student 
signs a pledge on his paper that he lias " neither given nor received 
assistance," and there is no faculty or monitorial watch over students 
in oxamuiations; the system is administered hy a.student committee, 
to which any dishonesty in oxaminations is to lie reported, and which 
then investigates the charge, and if il finds it true reports thepfiender 
to the faculty for dismissal. 

The university in 1910 includef! an academic department, 
leading to the degree of A.B. or Litt.B.; the John C. Green school 
of science (1873), ohering courses leading to the degree of B.S. and 
C.E.; a school of electrical engineering; and a graduate depart¬ 
ment (1877), witli courses leading to masrter'sand doctor's degrees. 
Entrance rMnirements are largely in accordance with the recommen¬ 
dations of the National Educational Association and tho college 
entrance examination board; students entering the acadomic 
department must oiler Greek if they arc candidates for the degree 
of A.B,; students (not offering Greek for entrance) who concentrate 
in mathematics or science in junior and senior year are candidates 
for the B.S. degree, and those who concentrate in.otlier departments 
during those years, for the Litt.B. degrea The entrance require¬ 
ments for the B.S. and Litt.B. degree are the same, and they difler 
from those for the A.B. degree (and agree with those fur the C.E. 
degree) in including more mathemirties, i-.e. solid geometry and plane 
trigonometry. The school of electrical enghieering is erMuate 
and piofeesional in its scope. The graduate school (1871) ia only 
slightly developed, and this development has been almost entirely 
since 1900; a bequest of more than $300,000 in 1906 provided for 
the John R. Thomson- Graduate College; and,the estate'of Isaac 
Chauocey Wyman (d. 1910), of the class of 1848; valued at about 
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$3,000,000, was left to the university for the establishment of the 
gr^uate school. 

A notable feature of the scheme of instruction is the preceptorial 
(or tutorial) system introduced in 1905; it somewhat resembles 
Jowett’s method at Balliol Collepc, Oxford; the preceptors, usually 
young men (many of them domiciled in the dormitories^ have " con¬ 
ferences ” each with a certain number of students on prescribed 
reading, especially in the departments of philosophy, history and 
imlitica, art and archaeology, and the languages. The preceptorial 
system has been a great success, and seems to have given the univer¬ 
sity a greater intellectual vitality. In 1909-1910 the university 
faculty numbered ifjg, of whom 51 were preceptors. In the same 
year there were 1400 students, of whom 134 were in the graduate 
school, 13 in the .school of electrical engineering, s2i in the A.B. 
course, 440 in the Litt.B, and B.S. courses, 203 in the C.E. course, 
and 80 not in regular courses. 

The corjiorate title of the university is " The Trustees of Princeton 
University," and the university is governed by the trustees, of whom 
the ((ovemor of the state of New jersey is ex oficio pre.sident. The 
pre.sident of the university is president of the hoard in the absence 
of the governor. The Board consists of twenty-five '' life trustees, ’ 
a seU-perpefuating body, two ex ofjicio trustees, and (since 1900) 
five alumni tni.stues, elected by the graduates of the university ior a 
five-year term, one each year. 

The tuition foe is $i()0 a j'ear in all undergraduate courses. There 
are many scholarships and prizes, a fund for the remission of tuition 
to .students of insuffieient means, and funds for the assistance of 
students (or the ministry. In July 1909 the as.sct.s of the university 
were $4,749,482, of which 84,108,900 wa-s invested for endowment; 
of the endowment 83,410,907 was special, 8330,445 general, 8(x>,ooo 
liistorical, 8122,(M.t was for scholatships and $244,905 was for pro¬ 
fessorships; and in this fiscal year the gifts for current expenses and 
special purposes amounted to $199,294 and the gilts for endowment 
to 81,508,283. 

The university owe.s its origin to a movement set on foot 
by the Synod of Philadelphia in 1739 to c.stablish in the Middle 
Colonies a college to rank with Harvard and Yale in New Eng¬ 
land and William and Mary in Virginia. Owing to dissension in 
the Church, no progress was made until 1746, when the plan 
was again broached by the .synod of New York, recently formed 
by the secession of the presbytery of New York and the pres¬ 
bytery of New Brunswick, radical (New School) presbyteries 
of the Synod of Philadelphia. The .synod of New York was led 
by Ebenezer Pemberton (1704-1779), a graduate of Harvard 
(1721), and Jonathan Dickin.son (1688-1747), a graduate of 
Yale (1706). Together they had attempted to make peace 
between the conservatism of the presbytgry of Philadelphia 
and the radicalism of the presbyter)' of New Brunswick. Most 
of the leaders of the presbytery of New Brun.swick had been 
educated at the Log College, a school with restricted curriculum, 
situated about 20 ra. N.N.E. of Philadelphia, but recently closed. 
The .students of the Log College were almost without exception 
preparing for the Presbyterian ministry, and on the dosing of 
the Log College, the opportunity was taken by the synod of 
New York to found a larger and better institution of higher 
learning, broader in scope and training, and to transfer to the 
new project the I.og College interests. On the 22nd gf October 
1746, John Hamilton, acting governor of New jersev, granted 
a charter for erecting a college in New Jersey. The college of 
New Jersey was opened in May 1747 at Ivlizabeth, New Jersey, 
with the Rev. Jonathan Dickinson as president. Little was 
accomplished until 17.18, when, on the i4.th of September, a 
second charter was granted to the “ tni.stees of thp College of 
New Jersey,” thirteen in number. The college under the ad¬ 
ministration of Jonathan Dickinson, held its exercises from the 
last of May 1747 to the 7th of October 1747, when Dickinson 
died. Upon the .succession of Aaron Burr to the presidency, 
the school removed to Newark, where the -first commencement 
was held in 1748 and where Burr began the work of organizing 
the college and its curriculum; but the situation was unsuit¬ 
able, and in 1752 the trustees voted to remove the college to 
Princeton, where land was given for the campus by Nathaniel Fitz 
Randolph. While funds were being collected in Great Britain, 
work was begun in Princeton in 1754 on the first college build¬ 
ing, which, at Governor Belcher’s request, was named Nassau 
Hall, in honour of King William. A year after the completion 
of this single college building and the removal of the students 
to Princeton, Burr died and was succeeded by his father-in-law. 


J onathan Edwards, who died after five weeks in office (1758). 
le was succeeded (1759-1761) by Samuel Davies, and Davies 
(in 1761-1766) by Samuel Finley (1715-1766). John Wither- 
.spoon (^.0.1 was president from 1768 until his death in 1794, 
and more than any of his predecessors influenced the college. 
The presidents immediately s-ucceeding Witherspoon were: his 
son-in-law, Samuel Stanhope Smith (1750-1819), who resigned 
in 1812; Ashbel Green (1762-1848), who resigned in 1822; James 
Carnahan (1775-1859), who held office for thirty-one years (1823- 
1854), and in whose presidency (liere was, in 1846-1852, a de¬ 
partment of law in the college; and John Maclean (1800-1886), 
who was president from 1854 to 1868. Up to the outbreak of 
the Civil War, the college was largely attended by Southerners, 
and the Civil War thus dealt it a doubly heavy blow, from 
which it began to recover under the long presidency (1868-1888) 
of James McCosh, who, hire his successor, Francis Landey Patton 
{q.v.), president from 1888 to 1902, greatly advanced the material 
wcllare of the college. Fourteen new buildings were erected 
during Dr McCosh’s administration, and the John C. Green 
School of Science was established in 1873 by the gift of Jolin 
Cleve Green; and during Dr Patton’s administration the en¬ 
rolment of .students more than doubled, as did the number of 
members of the faculty. In October 1896, on the JSoth anni¬ 
versary of its founding, the official name of the College of New 
Jersey, long popularly displaced by Princeton, was dropped, 
and the corporation became “ The Trustees of Princeton Uni¬ 
versity,” although the institution did not become, in the usual 
American use of the term, a university, having no professional 
schools whatever, and only a small post graduate department. 
On Dr Patton’s resignation in 1902 he was succeeded by 
Woodrow Wilson (q.v.), the first layman to become president, 
who mtroduced the preceptorial system already described. 

FBIMCIPAL, a person or thing first or chief in rank or im¬ 
portance, or, more widely, prominent, leading. The Lat. adj. 
■principalis, first, chief, original, also princely, is formed from 
prifueps, the first, chief, prince, from primus, first, and capere, 
to hold. In Late Lat. principalis was used as a substitute for 
an overseer or superintendent, and also for the chief miigistrate 
of a municipality (Symmachus, Ep. 9, i). It is a common title 
for llie head of educational institutions, universities, colleges 
and schools. It is thus used of the director, of some of the 
heads of newer universities in England, e.g. London and Bir¬ 
mingham, always so in Scotland, and frequently combined 
wdtli the vice-chancellorship. At the university of Oxford 
the name occurs twice as the title of the head of a college, viz. 
of Braseno.se and Jesus. It was always used of the heads of 
halls, of which St Edmund Hall alone remains. It is .also the 
designation used of the head of the newer theological or 
denominational colleges, and also of the w'omen’s colleges. 
At Cambridge it does not occur. In law it is used in distinction 
from “ accessory, ” for tlie person who actually commits the 
crime, “ principal in the fir.st degree, ” or who is present, aiding 
and abetting at the commission of the crime, “ principal in the 
second degree ”; and also for the person for whom another 
acts by his authority (sec Principal and Agf.nt below). Finally 
as a shortened form of “ principal sum, ” “ principal money,” 
Sic.., the term is used of the original sum lent or invested upon 
which intere.st is paid, and so, widely of any capital sum, as 
opposed to interest or income derived from it. 

PRINCIPAL AND AGENT. In law an agent is a person 
authorized to do some act or acts in the name of another, who 
is called his principal. The law regulating the relations of 
principal and agent has its origin in the law of mandate among 
the P.omans, and in England the spirit of that system of juris¬ 
prudence pervades this branch of the law. The law of agency 
IS thus almost alike throughout the whole British Empire,'and 
a branch of the British commercial code, in which it is of great 
importance that different nations should understand each other’s 
system, differs only slightly from the law of the rest of Europe. 

Jn a general view of the law of agency it is necessary to have 
regard to the rights and duties of the principal, the agent, and 
the public. The agent should not do what he has no authority 
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for; yet If he be !;een to have authority, those with whom he 
deals should not be injured by secret and unusual uonditions. 
llte emdoyer is bound by what his agent does in his name, but 
the public are not entitled to take advantage of obligations 
whi(± are known to be unauthorised and unusual. The agent is 
entitled to demand performance by the principal of the obliga¬ 
tions undertaken by him within the bounds of his commission, but 
he is not entitled to pledge him with a reckles.sness which he 
would certainly avoid in the management of his own affairs. 
It is in the regulation of these powers and corresponding checks 
in such a manner that the legal principle shall apply to daily 
practice, that the niceties of this branch of the law consist. 

Agents are of different kinds, according to their stipulated 
or consuetudinary powers. The main restraint in the possible 
powers of an agent is in the old maxim, delegatus non potest 
delegare, desi^^ to check the complexity that might be created 
by inquiries into repeatedly-deputed responsibility. The agent 
cannot delegate his commission or put another in his place; but 
in practice this principle is sometimes modified, for it so may 
arise from the nature of his office that he is to employ other 
persons for the accomplishment of certain objects. Thus, there 
IS nothing to prevent a commercial agent from sending a por¬ 
tion of the goods entrusted by him to his own agent for disposal. 

In the general case agency is constituted by the acceptance 
of the mandate or autliority to act for tlic principal, and the evi¬ 
dence. of this may be either verbal or in writing. The English 
statute of frauds requires an agent to have authority in writing 
for the purposes of its ist, and and 3rd clauses relating to leases. 
“ And It is a general rule, that an agent who has to execute a 
deed, or to take or give livery or seisin, must be appointed by 
deed for that purpose. Moreover, as a corporation aggregate 
can in general act only by deed, its agent must be so appointed, 
though it would seem that .some trifling agencie.s, even for cor¬ 
porations, may be appointed w ithout one ” (Smith’s Mercantile 
I.aw. B. 1. ch. iv.). It is a general rule that tho-se obligations 
which can only be undertaken by solemn formalities cannot 
he entered on by a delegate who Irns not received his authority 
in writing. But it is often coastituted, at the same time that 
its extent is defined, by mere appointment to some known and 
reco,"nised funetion—as where one is appointed agent for a 
banking establishment, factor for a merchant, broker, super¬ 
cargo, traveller, or attorney. In these cases, usage defines the 
j)owcrs granted to the agent; and the employer will not readily 
be subjected to obligations going beyond the us\jal functions of 
the office; nor will the public dealing with the agent be bound 
by private instruction.s inconsistent with its u.sual character. 
While, however, the public, ignorant of such secret limitations, 
are not bound to respect them, the agent himself is liable lor the 
consequences of trnn.sgressing them. Agency may also be 
either created or enlarged by implication. What the agent has 
done with his principal’s consent the public are justified in 
believing him authorized to continue doing. Thus, as a familiar 
instance, the .servant who has continued to purchase goods 
for his master at a particular .shop on credit is presumed to 
retain authority and trust, and pledges his master’s credit in 
further purchases, though he should, without the knowledge 
of the shopkeeper, apply the articles to his own uses. The law is 
ever jealous in admitting as accessories of a general appoint¬ 
ment to any particular agency the power to borrow money in 
the principitl's name, to give his name to bill transactions, 
and to pledge him to guaranties; but all these acts may be author¬ 
ized by implication, or by being the continuation of a series of 
transactions, of the same kind and in the same line of bu.siness, 
to which the principal has given his sanction. Thus an employer 
may, by the previous sanction of such operations, be liable for 
the bills or notes drarvn, indorsed and accepted by his clerk or 
Other mandatary; nay, may be responsible for the obligations 
thus incurred ^ter mandatary’s dismissal, if the party 
dealing with him knew that he was countenanced in such trans¬ 
actions, and had no reason to suppose that he was dismissed. 
In questions of this kind the distinction between a general and 
a specif agent is important. A general agent is employed to 


transact all his principal's business of a particular kind, at a 
certain place—as a factor to buy and sell; a broker to nego¬ 
tiate contracts of a particular kind; an attorney to transact 
his legal business; a shipmaster to do all Idlings relating to the 
employment of a ship. Such an agent’s power to do every¬ 
thing usual in the line of business in which he is employed i*- 
not limited by any private restriction or order unknown to the 
party with whom he is dealing. On the contrary, it is incum¬ 
bent on the party dealing with a particular agent, i.e. one 
specially employed in a single transaction, to ascertain the 
extent of his authority. The law applicable to a mercantile 
agent’s power to pledge or otherwise dispose of the goods 
entrusted to him being in an unsatisfactoiy state, a statutory 
remedy was applied to it by an act of 182s (6 Geo. IV. c. 94), 
amended in 1^2 (s & 6 Viet. c. 39) and replaced by the Factors 
Act 1889. 

The obligations of the principal are: to pay the agent’s re¬ 
muneration, or, as it is often called, commission, the amount 
of which is fixed by contract or the usage of trade; to pay all 
advances made by the agent in the regular course of his em¬ 
ployment; and to honour the obligations lawfully undertaken 
for him. The agent is responsible for the possession of 
the primer skill and means for carrying out the functions which 
he undertakes. He must devote to the interests of his em¬ 
ployer such care and attention as a man of ordinary’ prudence 
bestows on his own—a duty capable of no more certain defini¬ 
tion, the application of it as a fixed rule being the function 
of a jur)'. He is bound to observe the strictest good faith ; 
and the law even interposes to remove him from temptation 
to sacrifice his employer's interests to his own (see Com¬ 
mission : .Secret). Thus, when he is employed to buy, he mu.st 
not be the seller. When an agent is employed to sell, he must 
not be the purchaser. He ought only to deal with persons in 
good credit, but he is not responsible for their absolute solvent)- 
unless he guarantee them. A mercantile agent guaranteeing 
the payments he treats for is said to hold a del credere com¬ 
mission. 

Sec also AUCTIONS AND Auctioneers; Broker; Factor; Guaran¬ 
tee, &c.; also Smith'.s Mercantile Law (nth eel., 1905); Bow.sto.id, 
On Agency (4111 cd., iqoo). 

PRINGLE, SIR JOHN (1707-1783), British physician, was 
the younger son of Sir John Pringle, of Stitchcl, Roxburghshire, 
and was bom on the loth of April 1707. He was educated 
at St Andrews, at Edinburgh, and at Leiden. He took the 
degree of doctor of physic at the last-named university, where 
he was an intimate friend of G. van Swieten and A. von Haller. 
He settled in Edinburgh at first as a physician, but after 1734 
also acted as professor of moral philosophy in the university. 
In 1742 he became physician to the carl of Stair, then com¬ 
manding the British army in Flanders, and in 1744 was appointed 
by the duke of Cumberland physician-general to the forces in 
the Low Countries. In 1749, having settled in London, he was 
made physician in ordinary to the duke of Cumberland; and 
in 1732 he married a daughter of Dr William Oliver (1695- 
1764) of Bath, the inventor of “ Bath Oliver ” biscuits. Sub¬ 
sequently he received other court appointments as physician, 
and in 1766 was made a baronet. His first book. Observations 
on the Nature and Cure of Hospital and Jayl Fevers, was pub¬ 
lished in 1750, and in the same year he contributed to the 
Philosophical Transactions of the Royal Society three papers 
on “ Experiments on Septic and Antiseptic Substances,” which 
gained him the Copley medal. Two years later he published 
his important work. Observations on the Diseases of the Army in 
Camp and Garrison, which entitles him to be regarded as the 
founder of modem military medicine. In November 1772 he 
was elected president of the Royal Society. In tliis capacity 
he delivered six “ discourses,” which were afterwards collected 
into a single volume (1783). After passing his seventieth year 
he resigned his presidency and removed to Edinburgh in 1780, 
but returned to London m September 1781, and died on the 
i8th of January following. There is a monument to him in 
Westminster Abbey, executed by Nollekens. 
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A Lif* of Pringle by Andrew Ktppls .Is prefixed to the volume 
contiuiliag the Six JJiscourets, The library of the College of Phy»i- 
ciaaa of Edinburgh possesses ten folio volumes of his unedited MSS. 
including an essay '“^On Ait, Climate, Diet and Exercise.” There are 
hloges on him by Vicq d’Asyr and Condorcet. 

PRINOSHEIM, NATRAKAEL (1823-1894), German botanist, 
was bom at Wziesko in Silesia, on the 30th of November 1823. 
He studied at the universities of Hreslau, I.eipzig and Berlin 
successively. He graduated in 1848 as doctor of philosophy 
with the thesis De forma el incremento stralorum crassiorum in 
platUarum cellula, and rapidly became a leader in the great 
botanical renaissance of the 19th century. His contributions 
to scientific algology were of striking interest. Pringsheim 
was among the very first to demonstrate the occurrence of a 
sexual process in this class of plants, and he drew from his 
observations weighty conclusions as to the nature of sexuality. 
Together with the French investigators G. Thuret and E. Boraet, 
Pringsheim ranks as the founder of our scientific knowledge 
of the algae. Among his researches in this field may be men¬ 
tioned tho.se on Vaucheria (1855), the Oedogoniaccae (1855-1858), 
the Coleochaeteae {1S60), Hydrodidyon (1861), and Pandorina 
(iSOg); the last-mentioned memoir bore the title Beobachtungen 
liber die Paarung der Zoosporen. This was a discovery of 
fundamental impiortance; the conjugation of zoospofts was 
regarded by Pringsheim, with good reason, as the primitive 
form'of sexual reproduction. A work on the course of mor¬ 
phological differentiation in the Sphacelariaccac (1873), a family 
of marine algae, is of great interest, inasmuch as it treats of 
evolutionary questions; the author’s point of view is that of ; 
Naegeli rather than Darwin. Closely connected with Pring- 
sheim's algological work was his long-continued investigation 
of the Saprolcgniaceae, a family of algoid fungi, some of which 
have become notorious as the causes of disease in fish. Among 
his contributions to our knowledge of the higher plants, his 
exhaustive monograph on the curious genus of water-fems, 
Savinia, deserves .special mention. His career as a moipho- 
logist culminated in 1876 with the publication of a memoir on 
the alternation of generations in lhallophytcs and mosses. 'From 
1874 to the cb.se of his life Pringsheim’s activity was chiefly 
directed to physiological questions: he published, in a long 
.series of memoirs, a theory of the carbon-assimilation of ^een 
plants, the central pomt of which is the conception of the 
chlorophyll-pigment as a screen, with the main function of 
protecting the protoplasm from light-rays which would neu¬ 
tralize its assimilative activity by stimulating too active re¬ 
spiration. This view has not been accepted as offering an ade¬ 
quate explanation of the phenomena. Pringsheim founded 
in 1858, and edited till his death, the classical Jahrburh jiir 
mssenscha/llirhe Botanik, which still bears his name. He was also 
founder, in 1882, and first president, of the German Botanical 
Society. His work was for the most part carried on in his 
private laboratory in Berlin; he only held a teaching post of 
importance for four years, 1864-1868, when he was professor at 
Jena. In early life he was a keen politician on the Liberal 
side. He died in Berlin on the 6th of October 1894. 

A fuller account of Pring.sheim's career will be found in Nature 
(1895), vol. li., and b the Berichte der deutschen Manischen GesetlscliiX/i 
vol. xiii. The latter Is by his friend and colleague, Ferdinand 
tota. (D. U. S.) 

FRINBBP, JAMES (1799-1840), Anglo-Indian scholar and 
antiquary, was bom on the 20th of August 17^. In 1819 
he was given an appointment in the Cafcutta mint, where he 
ultimately became assay-ma.ster, succeeding H. H. Wilson, 
whom he likewise succeeded as secretary of the Asiatic Society. 
Apart from architectural work (chiefly at Benares), his leisure 
was devoted to Indian inscriptions and numismatics, and he is 
remembered as the^first to decipher and translate the rock edicts 
of Aioka. Returning to England in 1838 in broken health, he 
died in London on the 22nd of April 1840. Prinsep's Ghat, an 
ardwvay mi the bank of the Hugh, was erected to his memory 
by* the dtizens of Calcutta. 

nniKl^, VALEirriRB OAMEROE (1838-1904), English 
artist, was bom on the 4th ofTebmory j 8^. His father, Henry 


Thoby Prinsep, who was for sixteen years a member ol the 
Council of India, had settled at Little Holland House, Which 
became a centre of artistic society. 'Henry Prinsep was an 
intimate friend of G. F. Watts, under whom his son first studied. 
Val Prinsep also worked in Paris in ‘the aldier OeyK; and 
“ Taffy ” in his friend Du Maurieris ntfvel Trilby, is said to 
have been sketched from him. He was an. intimate friend 
of Millais and of Bume-Jones, with whom he travelled 
in Italy. He had a share with Rossetti and others in the 
decoration of the hall of the Oxford Union. He first exhibited 
at the Royal Academy in 1862 with his “ Bianca Capella,” 
his first picture, Which attracted marked notice, being a portrait 
(t866 ) of General Gordon in Chinese costume; the best of his later 
exhibits were “ A Versailles,” ‘‘The Emperor Theophilus chooses 
his Wife,” ‘‘ The Broken Idol ” and ” The GooseGirl.” He was 
elected A.R.A. in 1879 and R.A. in 1894. In 1877 he went to 
India and painted a huge picture of the Delhi durbar, exhibited 
in 1880, and afterwards hung at Buckingham Palace. He 
married in 1884 Florence, daughter of the well-known col¬ 
lector, Frederick Leyland. Prinsep wrote two plays. Cousin 
Dick and Monsieur le Due, produced at the Court and the St 
James’s theatres respectively; two novels; and Imperial India: 
an Artist’s Journal (1879). " He was an enthusiastic volunteer, 
and one of the founders of the Artists’ Corps. He died on the 
iith of November 1904. 

PRINT, the colloquial abbreviation used to describe printed 
cloths generally, though it is most commonly applied to the 
! staple kinds of cotton goods. The word must be distinguished 
from “printer,” which refers to the regular kinds of cotton 
cloths intended for printing. (See Textile Printing.) 

PRINTING (from Lat. imprimere, 0 . Fr. empreindre), the art 
or practice of transferring by pressure, letters, characters or 
designs upon paper nr other impressible surfaces, usually by 
means of ink or oily pigment. As thus defined, it includes three 
entirely different prooc.sses: copperplate printing, lithographic 
or chemical stone-printing, and letterpress printing. The differ¬ 
ence between the three lies in the nature or conformation of the 
surface which is covered with the pigment and afterwards 
gives a reproduction in reverse on the material impressed. 
For the nature and method of preparing these surfaces see 
respectively Engraving (and allied articles), Lithography and 
Typography. In copperplate printing the whole of the plate 
is first inked, the flat surface is then cleaned, leaving ink in the 
mcisiuns nr trenches cut by the engraver, so that, when dampened 
paper is laid over the plate and pressure is brought to 
bear, the paper sinks into the incisions and takes up the ink, 
which makes an impression in line or lines on the paper. In 
lithographic printing the surface of the stone, which is practi¬ 
cally level, is protected by dampening against taking the ink 
except where the design requires. In letterpress printing the 
printing surface is in relief, and alone receives the ink, the 
remainder being protected by its lower level. Before the inven¬ 
tion of typography, pages of books, nr anything of a broadside 
nature, were printed from woodcuts, i.e. blocks cut with a knife 
on wood planlemisc, as distinct from wood engravings which are 
cut with H burin on the end grain, a more modem innovation. 
These woodcuts, like the lithographic or engraved surface, 
served one definite purpose only, but in typography the types 
can be distributed and used again in other combinations. 

The term “ printing ” is often used to indude all the various 
processes that go to make the finished product; but in this 
article it is properly confined to “ press-work,” i.e. to the woik 
of the printing-press, by which the book, newspaper, nr other 
printed article, when set up in type and ready os a surface to 
be actually imprewed on the paper, is finally converted into''the 
shape in which it is to be issued or published. 

History of Printing-press. 

(Before dealing with modem machtneiy it will be necessary 
to cansider the historical evolution Of : the printing^-press, espe- 
cirily since the middle of the 19th century, from which point 
printing machinery has developed in'a most remarimide'maaner. 
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for; yet If he be !;een to have authority, those with whom he 
deals should not be injured by secret and unusual uonditions. 
llte emdoyer is bound by what his agent does in his name, but 
the public are not entitled to take advantage of obligations 
whi(± are known to be unauthorised and unusual. The agent is 
entitled to demand performance by the principal of the obliga¬ 
tions undertaken by him within the bounds of his commission, but 
he is not entitled to pledge him with a reckles.sness which he 
would certainly avoid in the management of his own affairs. 
It is in the regulation of these powers and corresponding checks 
in such a manner that the legal principle shall apply to daily 
practice, that the niceties of this branch of the law consist. 

Agents are of different kinds, according to their stipulated 
or consuetudinary powers. The main restraint in the possible 
powers of an agent is in the old maxim, delegatus non potest 
delegare, desi^^ to check the complexity that might be created 
by inquiries into repeatedly-deputed responsibility. The agent 
cannot delegate his commission or put another in his place; but 
in practice this principle is sometimes modified, for it so may 
arise from the nature of his office that he is to employ other 
persons for the accomplishment of certain objects. Thus, there 
IS nothing to prevent a commercial agent from sending a por¬ 
tion of the goods entrusted by him to his own agent for disposal. 

In the general case agency is constituted by the acceptance 
of the mandate or autliority to act for tlic principal, and the evi¬ 
dence. of this may be either verbal or in writing. The English 
statute of frauds requires an agent to have authority in writing 
for the purposes of its ist, and and 3rd clauses relating to leases. 
“ And It is a general rule, that an agent who has to execute a 
deed, or to take or give livery or seisin, must be appointed by 
deed for that purpose. Moreover, as a corporation aggregate 
can in general act only by deed, its agent must be so appointed, 
though it would seem that .some trifling agencie.s, even for cor¬ 
porations, may be appointed w ithout one ” (Smith’s Mercantile 
I.aw. B. 1. ch. iv.). It is a general rule that tho-se obligations 
which can only be undertaken by solemn formalities cannot 
he entered on by a delegate who Irns not received his authority 
in writing. But it is often coastituted, at the same time that 
its extent is defined, by mere appointment to some known and 
reco,"nised funetion—as where one is appointed agent for a 
banking establishment, factor for a merchant, broker, super¬ 
cargo, traveller, or attorney. In these cases, usage defines the 
j)owcrs granted to the agent; and the employer will not readily 
be subjected to obligations going beyond the us\jal functions of 
the office; nor will the public dealing with the agent be bound 
by private instruction.s inconsistent with its u.sual character. 
While, however, the public, ignorant of such secret limitations, 
are not bound to respect them, the agent himself is liable lor the 
consequences of trnn.sgressing them. Agency may also be 
either created or enlarged by implication. What the agent has 
done with his principal’s consent the public are justified in 
believing him authorized to continue doing. Thus, as a familiar 
instance, the .servant who has continued to purchase goods 
for his master at a particular .shop on credit is presumed to 
retain authority and trust, and pledges his master’s credit in 
further purchases, though he should, without the knowledge 
of the shopkeeper, apply the articles to his own uses. The law is 
ever jealous in admitting as accessories of a general appoint¬ 
ment to any particular agency the power to borrow money in 
the principitl's name, to give his name to bill transactions, 
and to pledge him to guaranties; but all these acts may be author¬ 
ized by implication, or by being the continuation of a series of 
transactions, of the same kind and in the same line of bu.siness, 
to which the principal has given his sanction. Thus an employer 
may, by the previous sanction of such operations, be liable for 
the bills or notes drarvn, indorsed and accepted by his clerk or 
Other mandatary; nay, may be responsible for the obligations 
thus incurred ^ter mandatary’s dismissal, if the party 
dealing with him knew that he was countenanced in such trans¬ 
actions, and had no reason to suppose that he was dismissed. 
In questions of this kind the distinction between a general and 
a specif agent is important. A general agent is employed to 


transact all his principal's business of a particular kind, at a 
certain place—as a factor to buy and sell; a broker to nego¬ 
tiate contracts of a particular kind; an attorney to transact 
his legal business; a shipmaster to do all Idlings relating to the 
employment of a ship. Such an agent’s power to do every¬ 
thing usual in the line of business in which he is employed i*- 
not limited by any private restriction or order unknown to the 
party with whom he is dealing. On the contrary, it is incum¬ 
bent on the party dealing with a particular agent, i.e. one 
specially employed in a single transaction, to ascertain the 
extent of his authority. The law applicable to a mercantile 
agent’s power to pledge or otherwise dispose of the goods 
entrusted to him being in an unsatisfactoiy state, a statutory 
remedy was applied to it by an act of 182s (6 Geo. IV. c. 94), 
amended in 1^2 (s & 6 Viet. c. 39) and replaced by the Factors 
Act 1889. 

The obligations of the principal are: to pay the agent’s re¬ 
muneration, or, as it is often called, commission, the amount 
of which is fixed by contract or the usage of trade; to pay all 
advances made by the agent in the regular course of his em¬ 
ployment; and to honour the obligations lawfully undertaken 
for him. The agent is responsible for the possession of 
the primer skill and means for carrying out the functions which 
he undertakes. He must devote to the interests of his em¬ 
ployer such care and attention as a man of ordinary’ prudence 
bestows on his own—a duty capable of no more certain defini¬ 
tion, the application of it as a fixed rule being the function 
of a jur)'. He is bound to observe the strictest good faith ; 
and the law even interposes to remove him from temptation 
to sacrifice his employer's interests to his own (see Com¬ 
mission : .Secret). Thus, when he is employed to buy, he mu.st 
not be the seller. When an agent is employed to sell, he must 
not be the purchaser. He ought only to deal with persons in 
good credit, but he is not responsible for their absolute solvent)- 
unless he guarantee them. A mercantile agent guaranteeing 
the payments he treats for is said to hold a del credere com¬ 
mission. 

Sec also AUCTIONS AND Auctioneers; Broker; Factor; Guaran¬ 
tee, &c.; also Smith'.s Mercantile Law (nth eel., 1905); Bow.sto.id, 
On Agency (4111 cd., iqoo). 

PRINGLE, SIR JOHN (1707-1783), British physician, was 
the younger son of Sir John Pringle, of Stitchcl, Roxburghshire, 
and was bom on the loth of April 1707. He was educated 
at St Andrews, at Edinburgh, and at Leiden. He took the 
degree of doctor of physic at the last-named university, where 
he was an intimate friend of G. van Swieten and A. von Haller. 
He settled in Edinburgh at first as a physician, but after 1734 
also acted as professor of moral philosophy in the university. 
In 1742 he became physician to the carl of Stair, then com¬ 
manding the British army in Flanders, and in 1744 was appointed 
by the duke of Cumberland physician-general to the forces in 
the Low Countries. In 1749, having settled in London, he was 
made physician in ordinary to the duke of Cumberland; and 
in 1732 he married a daughter of Dr William Oliver (1695- 
1764) of Bath, the inventor of “ Bath Oliver ” biscuits. Sub¬ 
sequently he received other court appointments as physician, 
and in 1766 was made a baronet. His first book. Observations 
on the Nature and Cure of Hospital and Jayl Fevers, was pub¬ 
lished in 1750, and in the same year he contributed to the 
Philosophical Transactions of the Royal Society three papers 
on “ Experiments on Septic and Antiseptic Substances,” which 
gained him the Copley medal. Two years later he published 
his important work. Observations on the Diseases of the Army in 
Camp and Garrison, which entitles him to be regarded as the 
founder of modem military medicine. In November 1772 he 
was elected president of the Royal Society. In tliis capacity 
he delivered six “ discourses,” which were afterwards collected 
into a single volume (1783). After passing his seventieth year 
he resigned his presidency and removed to Edinburgh in 1780, 
but returned to London m September 1781, and died on the 
i8th of January following. There is a monument to him in 
Westminster Abbey, executed by Nollekens. 
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,n the production of many sumptuous ^ks, the mc^cdebrat^ 
tf which was the Chaucer, a large foho volume, illustrated by 
Sir Edward Burne-Jones. The chief characteristics of the 
Albion are its lightness of build and its ease in running; the pull 
is short, the power great, and the means whereby it is attained 
so simple that the press does not readily get out of order. It is 
easily taken to pieces for cleaning, and r^ily re-erected. The 
power is obtained by pulling the bur-handle across, which causes 



Fig. 3.—Payne & Sons’ Albion Iland-prcss. 

an inclined piece of wedge-shaped steel, called ihc chill, to 
liecome perpendicular; in so doing the platen is forced down, and 
the impression takes place at the moment the chill is brought 
into a vertical position. On the return of the bar the platen is 
raised by a spiral sjiring, placed in a box imd fixed at the head 
of the press. The larger sizes of these presses usually print a 
sheet of double crown, measuring 30 x 20 in. 

Although the Columbian is not so nlucK in demand as the 
Albion, it is still employed for hcacy hand-work because of its 
greater stability and power. This power is acquired by a verj' 


the type surface with a roller which carries just sufficient ink 
properly distributed to preserve uniformity of “ colour.” 

Having dealt with hand-presses, we must now go back to the 
end of the i8th century, when the first experiments were made 
to devise some mechanical means of producing larger printed 
sheets, and at a quicker rate. In England the broad distinction 
between “ presses ” and “ machines ” is generally considered 
to rest in the fact that the former are worked by hand, and the 
latter by steam, gas or electricity; and the men who work by 
these two methods are called respectively “ pressmen ” and 
“ machine minders ” or “ machine managers.” But in America 
the terms “ presses ” and “ pressmen ” are universally applied 
to machines and the men who operate them. For the purposes of 
this article presses and machines are used as synonymous terms. 

Various schemes had been propounded with a view of 
increasing the output of the hand-press, and in 1790 William 
Nicholson (1753-1815) evolved his ideas on the no Pint 
subject, which were suggestions rather than definite Cyiiaiier 
inventions. Nicholson was not a printer, but, as he Macbiae. 
was an author and editor, it is presumed that he had some 
knowledge of printing. His proposals were to print from type 
placed cither on a flat bed or a cylinder, and the impression was 
lo be given by another cylinder covered with some suitable 
material, the paper being fed in between tlie type and Ihc 
impression cylinder, and the ink applied by rollers covered with 
cloth or leather, or both. While Nicholson’s srhemes did not 
bear any practical result they certainly helped others later on. 
TIis suggestion to print from type made wedge-shaped (that is, 
smaller at the foot and wider at the top) to allow of its being 
so fixed on a cylinder that it would radiate from the centre and 
tlius present an c\cn printing surface, was adopted later by 
Applq;ath and others, and really was the first conception of 
printing on the rotarj' principle which has now been brought to 
such perfection. 

It was left to Friedrich Kdnig (1774-1833), a German, to 
produce the first really practical printing machine. His inven¬ 
tion was to print type placed on a flat bed, the impression being 
given by a large cylinder, under which the typo passed, but his 
inking appliances were not satisfactor)'. He induced the 
proprietor of The Times (London) to take two of these machines, 
and in 1814 that newspaper was printed with steam power at 
the rate of 1100 impressions per hour, a great advance on the 
number produced up to that time. Both Nicholson’s and 
Konig’s machines printed only one side at a time—the second 


massi\ 0 lever moving on a pivot bolt in the top of the near side | or backing printing being a separate and distirct operation 


of the staple, and passing across the press to the further side of 
the frame, at which end the power is applied through the coup¬ 
ling-bar by a bar-handle working from the near side. The 
platen is attached to the centre of the lever by a square Imr of 
iron, and its vertical descent is assured by two projecting guides, 
one from each cheek; it is then raised from the type-forme, and 
the iron bar carried back by two levers—the one attached to 
and above the head and weighted with the eagle; the other 
behind the press, attached to the arm to which the coupling-l)ar 
is fixed, and which also has a weight at the end. llie great 
power of this press adapts.it to the working of large and solid 
formes in printing, but it is somewhat slower in actioh than the 
Albion press, which is both lighter in construction"and quicker 
in working. 

Tlie average output of the modem hand-press, when all is 
made ready for nmning, is about two hundred and fifty impres¬ 
sions per hour. This number, it should be said, is the product 
of two men who work together as ” partners.” One inlu the 
type-forme and keeps a sharp look-out for any inequality of 
inking, and sees generally that the work is being turned out in a 
workmanlike manner. The other lays on the sheet to certain 
marks, runs the carriage in under the platen, and pulls the bar- 
handle across to give the necessary impression. He then runs 
back the carriage and takes out the printed sheet, which he 
replaces by another sheet, and repeats the different operations 
for the next impression. During the interval between taking 
off the printed sheet and laying on the next one his partner into 


but they really embodied the general principles on which all 
other machines have been constructed or modelled. 

It will be understood that Nicholson’s theories were to print 
both from the flat and from type arranged in circular or cylinder 
form.. These two principles are defined as reciprocating, for 
the flat bed which travels backwards and forwards; and rotary, 
for that which cnntinuou.sly revolves or rotates. Konig’s inven¬ 
tion was a reciprocatin.a one. 

Two other classes of presses of somewhat different design 
were largely in operation in the middle of the 19th century— 
the “ double platen,’’ which still printed only one side at each 
impression from each end, and the “ perfecting machine,” which 
was made with two large cylinders and printed from two type- 
formes placed on separate beds. Although the latter machine 
turned out sheets printed on both sides before it delivered them 
(hence its name), the second impression was still a distinct 
operation. The double platen press was somewhat Doubts 
analogous to the hand-press, both the type beds Piatoa 
and impre.'^sions being flat. A machine of this kind, Machias . 
if it printed a sheet of double demy, which measures 35 X 22\ in., 
was about 13 ft. in length, and the jJaten itself, of very massive 
construction, was placed in the centre. This platen had a 
perpendicular motion, being guided in grooves and worked by a 
connecting rod fixed to a cross beam and crank, which acquired 
its motion from the main shaft. There were two type beds and 
two inking tables, which travelled backwards and forwards, 
and one platen only, situated in the middle of the machine 
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which in turn gavo the needful impression as the type-lormes 
passed underneath. The sheets were lud or fed to certain 
marks between the fiisket and tympan^ and when these were 
closed together the carriage was propell^ under the platen and 
the impression was given to that portion of the machine, while 
at the other end another sheet was being fed in ready to receive 
its impression in due course. 

It was once thought that the finest work could not be produced 
by a cylinder impressing a surface in the progress of its recipro¬ 
cating motion, but that it was likely to mve a slurred or blurred 
impression. This is why machine.? of flat construction were so 
long employed for the best class of work. But cylinder presses 
arc now m^e so truly turned, and geared to such nicety, that 
this idea no longer prevails. The cylinder press is able to 
produce generally quite as good work as the double platen, its 
speed is much greater, and it requires a smaller amount of power 
to drive it. 

The perfecting machine has had a great vogue, and has been 
much unproved from time to time, especially in America, 

_ though the two-revolution machine in recent y«irs 

superseded it, whether temporarily or not being 
still uncertain. We shall deal with it more fully 
below in relation to the modem and more complicated claw of 
machinery; and this also applies to the ordinary stop or single 
cylinder, and small platen machines, both of which have been 
in use many years, and are still in demand. 

Before the general introductkin of rotary machines which 
print from curved stereotype plates from an endless web or reel 
fyp, of papier (see below), several other presses of a re- 
Rtvoiriag volving character were made, to some extent based 
MmeUm. on Nicholson’s ideas. The first printing surface used 
was ordinary typie, because the difficulty of curving the stereo¬ 
type plates had not been surmounted. This typie was fixed, 
both in vertical and in perpiendicular positions, upion a cylinder, 
round which rotated other cylinders, which held and compiressed 
the sheets against the larger one, which also revolved and carried 
the printing surface. These machines were made to print 
several sheets at a time, and were called four-, six-, eight- or 
ten-feeders, according to the number of sheets fed in and printed. 
They necessitated a great deal of labour, because each fe^ 
required a separate layer-on and taker-oS besides the superin¬ 
tending printer, and other hands to carry away the sheets as 
fast as they accumulated at the different taking-oS toards. 
Besides, these sheets all had to be folded by hand. In this class 
of machine various improvements were made from time to time 
by different manufacturer^, each profiting by the experiences of 
the others, and two kinds of such revolving presses may now be 
given as examples. 

After many experiments Augustus Applegath (1789-1871) in 
1848 constructed for The Times (London), a machine which was 
an eight-feeder, built entirely on the cylindrical principle, the 
cylinders placed not in a horizontal but in a vertical position. 
The type was fixed on a large cylinder, and instead of the printing 
surface presenting a complete circle, the different columns were 
each arranged so as to form a polygon. Around this large type 
cylinder were eight snudlei ones, all upright, for taking the 
impres.sion for each of the eight sheets fed in separately, and 
rollers were so arranged as to apply the ink to the type as it 
passed alternately from one impression cylinder to the other. 
The sheets were laid in from eight difierent feed-boards, placed 
horizontally, and they passed through tapes, when they were 
seized by another series of tapes and then turned sideways 
between their corresponding impression and type cylinder, thus 
obtaining sheets printed on one side only. The impression 
cylinder then delivered the sheets separately (still in a vertical 
position) into the hands of the boys employed as takers-ofi. 
The results from this press were, at the time, considered fairly 
satisfactory, the number of copies (about 8000) printed per hour 
from one type-forme having been materially increased by the 
employing of the eight different stations to feed the sheets in, 
all of which in turn were printed from the same single type 
surface. 
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About 1845 Robert Hoe ft Co. of New Yoric, and subsequently 
of London, hui constructed, to meet the mcreased demamb of 
newB5»pers, the “ Hoe Type Revolving Machine,” one good point 
of which was an apparatus for securely fastening in the type on a 
large central cylinder fixed horizontally. This was accomplished 
by the construction of cast-iron beds, one for each separate 
page (not column, as m Applemth’s noachine). The column 
rules were made tapering towards the feet of the tjqre, and the 
type was securely locked in on these beds so that it could be held 
firmly in the required position to form a complete circle, thus 
allowing the cylinder to revolve at a greater sj^ed than Apple' 
gath’s, which was polygonal. Around the large type cylinders 
were placed the smaller impression cylinders, the number of 
these being governed by the output required. Hoe’s first presses 
were four-feeders, but as many as ten feeds were supplied, as 
in the case of the two presses built to replace the Applegath 
machine for The Times, each of which produced about zooo 
impressions from each feed, making a totu of ao,ooo per hour, 
prmted on one side, or from two machines ao,ooo sheets printed 
on both sides. As will be observed, the only differences in 
principle between these two type revolving machines were in 
the positions of the respective cylinders, and the fixing of the 
type to form a printing surface. 

It was Sir Rowland Hill who first suggested the possibilities 
of a press which should print both sides at once, from a roll or 
reel of paper. This was about i8a5, but it was William A. 
Bullock (1813-1867) of Philadelphia who in 1865 invented the 
first machine to print from a continuous web of paper. This 
machine had two pairs of cylinders, that is, two type or stereotype 
cylinders, and two others which gave the impression as the web 
passed between. The second impression cylinder was made 
somewhat larger so as to give a greater tympan surface, to lessen 
the off-set from the side first printed. In his machine the stereo¬ 
type plates were not made to fill the whole periphery of the forme 
cylinders so as to allow of the sheets being cut before printing, 
a difficulty which the first machines did not .satisfactorily over¬ 
come. The sheets svere severed by knives placed on the cylin¬ 
ders, and when cut were carried by grippers and tapes; and 
delivery was made by means of automatic metal fingers fixed 
upon endless belts at such distances apart as to seize each sheet 
in succession as it left the last printing cylinder. These presses 
were not at first reliable in working, especially in the cutting and 
delivery of the sheets after printing, but were finally so far 
improved that the Bullock press came into quite general u.se. 
The inventor was killed by being caught in the driving belt of 
one of his own presses. 

Modern Presses. 

The machines invented during the second half of the 19th 
century and still in general use, are best classified as follows :— 

1. The iron hand-press, such as the Albion or the Columbian, 
used for the pulling of proofs, or for the printing of limited 

iditions de luxe. aouniea- 

2. Small platen machines (worked by foot or tieaot 

power) used for the printing of cards, cffculars and MoOen 
small jobbing or commercial work. ^ maeUm!* 

3. Single cylinder machines (in England Mnerally 

called “ Wharfedales ”), usually built on the “ stop ” cylinder 
principle, and printing one side of the sheet only. 

4. Perfecting machines, usually with two cylinders, and print¬ 
ing or “ perfecting ” both sides of a sheet before it leaves the 
machine, but with two distinct operations. 

5. Two^evoluHon machines, which, although with but one 
cyunder, have largely superseded perfecting machines, as their 
output has been mcreased and the quality of their work compares 
favourably with that of the average two-cylinder. 

6. Two-colour machines, usually made with one feed, that is, 
with only one cylinder, but with two printing surfaces, and two 
sets of inking apparatus one at each end of the machine. Occa¬ 
sionally these machines are made with two cylinders. 

7. Rotary machines, printing from an endless web of paper 
from curvrf stereotype or electrotype plates, principally used 
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for newsp^r 'OT periodical woJk. "niey are made lio iprint 
■upon a single reel, -or upon two, four, eix or even cif^t reds, 
in both sin^e or double widths, i,t. twoior four pages 
The hand-press has already been sufficiently described, and 
we nu^ proceed to deal with the other classes. 

The small but useful platen machine (fig. is very laigafv 
cmployeci in those printii^houses that make commercial work 
a Bpccianty. The smaller machines can be worked 
wits the foot, but if '(he establishment is wjuipped with 
Twwor it is customary to gear thorn to drivmg. 
mweaw§M, firger.machines require power. As its nunc imi lies. 
the type bt tl and impression platen are both flat surfaces as m the 
■hand-press, but as they are self-hiking and are easily driven^^e 

, f^ is cflectcd by the use ol 

' , two arms one on each side 

Pig. 4.—The 'Golding jobber Platen platen, which derive 

■Machine. an eccentric motion from 

cams geared in connexion with the shaft. When the .sheet is priirted 
.and the platen falls back to the horiloDtal the ojierator eemovtsut 
with one ,^and and witli the other lays on e.fresh sheet. Genially 
the larger of these machines will priut a sheet up to 21 X IP in. 

The modern single or " stop " cylinder, unite different in construc- 
.. u/s ^ single cylinder machines, largely suc- 

■f jta •**"* coeded the doubleplaten machine. Thepinnoiplmof the 
stop cylinder was really a French invention, but it has 


MMchiamt Stop Cylinder was really a French invention, but it has 
maeaian. more commonly adopted in Great Britain, where 

the machines are Imown as “ Whariedales " (fag. 5). They are much 


used for the printing ol books and commercial work. The asratam 
production is about 1000 copies per hour. The type bod -bww 
with a reciprocating motion upon roHers or runners made of eteef, 
the bed being driven by a simple craifk motion, starting and stopping 
without -much noise or vibration. All ‘^e rmuiing paits are made m 
hard sted. The cyUnder is " stqpp^ " by a>cam motion while the 
bed is travelling backward, and during this interval tlie sheet to be 
printed is laid against the “ marks," and the gripper closes on it 
before the cylinder is released, thus ensuring great accuracy Of lay, 
and consequent good register. After the impression is made the 
sheet is seized by another set of .fingers and is transferred to a second 
and smaller cylinder over the larger one, and this smaller cylinder 
or drum delivers the sheet to the " flyer," or delivery apparatus, 
which in turn deposits it upon the table. The inking arrangements 
are usually very good, for, oy a system of racks and cogs ■wmo’h may 
be regulated to a nicety, tlic necessary distributionniink and rolling 
of the printing surface luns in gear with the travelling type bed 
or coffin. All the accessories for inking are placed at ths end ol the 
machine, the ink itself being supplied from a ductor, which can he 
I so regulated by the keys attached to it as to let out the precise 
■ .-imount of pigment required. The ink passes to a small soUa metal 
I roUcr, and is then convoyed ,by a vibrating roller made of composi- 
. tion to a larger and hollow metal cylinder or drum which distributes 
I the ink lor the fii st time. This revolves with the.run of the machine 
! and at the same time has a slight reciprocating action which liejps 
the distribution. A second viteating composilSon Toiler conveys ^ 
ink from this drum to the distributing table or ink dab, on which 
other rollers, called distributorB.stiUfurtherthin.outthemk. As the 
I type bed travels, larger composition rrillers, called inkers, placed 
. near the cylinder, adjustetl to the requisite pressure on the type, 

I pick up the necessary amount of ink for caoli impression and convey 
i It to the type as it ^ssos under them. Usually three or four such 
1 lolkrs arc itqiiirid to ink the forme. 

The pcifecting machine is so named because it produces sheets 
printed on both sides or, in technical language, " perfwted." This 
operation is performed by •two distinct printmgs. This 
i class of machine has been in use a great many yew, _ ^ j* 
.although both the stop-cylinder and the two^evolution 
press liavc to some extent superseded it. It is perhaps best adapted 
for the printing of newspapers or magazines having circulations 
that do not require rotary machines intended lor long runs. Although 
aome perfecting machines have been made with one cylindcv only, 
which reverses itself on the old " tumbler " principle, they now are 
made with two cylinders, and it is with this class that wc arc par¬ 
ticularly concerned. There are various makes of perfecting machines 
j of which the Dryden & Foord is shown in fig.'6; among the best 
recent typed is the Huber Perfecter. 
j Although the two-typo .beds .have a reciprocating motion, as in 
the ordinary one-sided press, the two cylinders rotate towards each 
! otoer. The frame of the machine, o'wing to the fact that it contains 
j -two carriages a'nd a double inking apparatus, is long, the exact size 
depending on the size of the sheet to (be printed. Close to the large 
! cyhiidors are the inking rollers, which take the nsces-sary amount ol 
I ink, each set'from its own slab as it passes under, .and these rollers 
i convey the requisite ink to th^rinting surface as theforme-carrmge 
runs under its own cylinder. 'The diBtmcti've feature is the ingenious 
' manner in which the sheets arc printed first on one side, and then 
I on the other. This is peiformed by carrying them over a seties of 
smaller cylinders or drums by moans of tapes. The pile of sheets 



Pig. Si— "Payne & Sons' 'Wharfedale Stop-Cylinder Machine. 
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to be ted in •tan(]s on a board at one end. The «hc«t it laid | <d broad tapes which lie on the )aylhg>on board and are iaateaed to 
to itt mai<k and is convepid round an entrjr dram; thence it is a tsaall dram underneath it. Thit dnun has aiseriet of smeJt cofp 
conied round the first bnpresaion cylinder, and under thie, moving which move the web or tapes in the same direction. The sihaet -is 
Bt tbs same speed as the cylinder, is tbs type bed containing the iaoer I laid to a back mark oa the mpes, and is propellad between two rollers 



Fig. 6. —Drydon & Foord's Porlacting (two-cylinders) Machine. 


lorme already inked. The paper then receives its impression on the direct into the machine. Another variety employs grij^rs some- 
first side. Inthe oldertypeoimachineit isnext led up to therigbt- what alter the manner oi the ordinaiy sin^e cylinder. TboAnglp- 
hand one of the two revorslng -drtBns. which are placed above the French perfecting machine is ope ei that class. Aa a rale most 
large printiag cylinders, and over which it passes with the printed double-cylinder presses produce on an average about uoo ca^es 
side downvrards. It is then brought under the second or leit-hand per hour, printed both tidee. 

drum, and so on to the other large impression cylinder, with the The two-revolution machine is another one-cylinder aamiine 

blank side of the aheet exposed to toe type of tlie outer forme on the built on the reciprocating principle. Its apsed is greater than the 

table underneath. Thus it wiU be seen that the Aeot is reversed stop cylinder (it may be geared to produce irore 1500 to _ 

is its travel between the first asui aecond large cylindscs which rive 2000 copisa per hour, prlntad one side only). The 

the impreiBion. The sheet is then finally run out and delivered in liteble (fig-7). which b of Ajaarlcan design but now made 

the space between the two lam Grinders, and laid «m the delivery also in Oreat Britain, is a good example of this kind of 

board—usually with the aid of flyers. In the mwe reoent type of machine and ,is much used, especially for illustrated work. It has 



Fic. 7.—The Miehl^Ywo-revolution Cylinder Machine. 


perfecting machines the ^eet is fed directly into grippers, <*angc 
taking place when grippers on each cytinder meet, the outer forme 
grippers talcing -the sheet from the inner forme Uppers. 

This is a general description of the principles on which these 
machines are built, but, as in other classes, there are many variatmns 
in details. For example, there are the drop-bar, the web and the 
gripper methods of feeding these prosses. In the first case a bar j 
descends upon the paper after it is laid to point marks, and this bar. ■ 
.having a rotary motion, runs the Sheet between a roller and a small | 
drnffiinto' ttc marine. The web arrangement consists of a series 


the high Dver-feedboazd, and tbe takingiOfi apparatus is automatic 
but on a difierent plan from that of the ordinary Whaifedale, the 
sheeta being cairiea over tapes with the freshly-printed .side upper¬ 
most, thus preventing smearing; they are then carried on to thaheap 
or pile by tiie frame or long arras placed at the end of the machine. 
A recent feature of this machine is the tandem equipment, whereby 
two, three or even (our machines may be coupled .togethw fw colour 
work. Only one laym-co is required and register as obtained aotp- 
matioBUy throughout. 

Tbe principle of the two*reviol»tion press is that the cylinder 
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always rotates in the same direction, and twice for each copy given, 
once for the actual impression, and again to allow of the return of 
the forme-carriage in its reciprocating action. This also allows time 
for the feeding m of the next sheet to be printed. Among other 
advantages claimed for this press one i.s that the movement which 
govCTns the action of the type bed in reversing is so arranged that the 
strain which sometimes occurs in other reciprocating machines is 
considerably reduced; another is that the registering or correct 
backing of the pages on the second side in printing is uncommonly 
good; but this dopeuds much upon the layer-on. In many of the old 
kinds of two-revolution machines, owing to the cylinder being geared 
separately from the type bed. it was apt to be occasionally thrown out, 
but in the Miehlc, for instance, it is only out of gear in reversing, 
and in gear while printing. Great strength is imparted to the frame, 
and the type bed is particularly rigid. These points, together with 
a truly turned and mlished cylinder, with carefully planned means 
of adjustment, muen simplify the preparation of making-ready of 
any kind of type-forme or blocks for printing, which is carried 
out much in the same way as on the ordinary single cylinder, but in 
a more convenient manner. Many of these machines are made to 
print four double crowns, Oo x 40 In., or even larger. 


j continuously rotate, the web of paper travelling in and out, in a 

serpentine manner, between various cyHndors M two characters_ 

one (the type cylinders) carrying the surface to be impressed, usually 
curved stereotype plates, and the other (the impression cylinders) 
giving the desired impression. Such a press, if driven by electric 
power, is set in motion by merely pushing a button or small switch, 
a bell first giving warning of the press being about to move. The 
number of duplicate sets of stereotype plates io be worked from by 
these presses is determined by the size and number of the pages to 
be pnnted, and this in turn is regulated by the capacity of the 
machine. 

As already explained, the forerunners of the rotary presses of the 
present day were the type-revolving printing-machines, and, whilst 
they were still being used, experiments were being made to cast 
curved stereotype plates which would facilitate and simplify the 
work of producing newspapers. This was successfully accomplished 
by the use of flexible paper matrices, from which metal plates 
could be cast in shaped moulds to any desired curve. These plates 
were then fixed on the beds of the Hoe type revolving machine, 
which were adapted to receive them instead of the movable type- 
formes previously used. This new method enabled the printers 



The two-colour machine is generally a single cylinder (fig. 8) fo duplicate the type pages and to run several machines at the same 
with one feed only, and the bed motion reciprocating. The two time, thus producing copies With far greater rapidity. In some large 
T a Cataar pf^ted each at one revolution from the two offices as many as five machines were in constant use. Alxiut this 

MacUan ' “ they pass under the cylinder, which period the English stamp duty on printed matter was repealed, and 

■ rotates twice in its travel. A double inking apparatus tliis materially aided the development of the newspaper preas. 
is of course nece.ssaiy, and the inking arrangements arc placed at the Subsequently the proprietors of The Times made various experi- 
two extreme ends of the machine. In comparison with the ordinary ments with a view to making a rotaiy perfecting press, and as a 
single cylinder the two-colour machine is built with a longer frame, result started the first one about 1868. It was somewhat similar 
as is necessary to allow the two type-formes to pass under the in design to the Bullock press, so far as the printing apparatus was 
cylinder, both in its travel forward and on its return. This concerned, except that the cylinders were aU of one size and placed 
cylinder on its return is stationary, in fact it might be called a one above the other. The sheets were severed after printing, 
double or rather an alternative stop-cylinder machine, with the ink- brought up by tapes, and carried down to a idieet flyer, which moved 
ing facilities arranged Mmewhat on the same plan as «n either a backwards and forwards, and the sheets were alternately " flown ’’ 
two-feeder or a perfecting machine. These two-colour presses are into the hands of two boys seated opposite each other on either side 
intended only for long runs, short runs may be worked to advanti^e of the flyers. Hippolyte Marinoni (1823-1904), of Paris, also devised 
separately on the ordinary single-colour machine. Generally, with a machine on a somewhat similar principle, making the impression 
the exception just mentioned, the machine is much tfic same as the and type cylinders of one size and placing them one over the other, 
ordinary stop or Wharfedale. About 1870 an English rotary machine called the " Victory “ was 

Before leaving the subject of printing with the reciprocating bed- invented by Messrs Duncan & Wilson. It printed from the web, 
motion, it may be mentioned that although in all modem macl^es and had a folder attached. An improved form of this machine is 
of that kind the printed sheet is self-delivered, the' imprinted paper still in use. This machine had separate fly-boards for the delivery 
has generally been fed in by hand, and for some classes of work this of the sheets. In 1871 Messrs Hoc & Co. again turned their atten- 
is still done. But m^y autonmtic feeders have been invented tion to the construction of a rotary perfecting press to print from the 
from time to time, which for the many purposes for which they arc reel or continuous web of paper, and from stereotype plates fastened 
suitable must be reckoned part of a modem printing establishment, to the cylinder. 

As distinct from flat b«l printing with a reciprocating motion. The rotary presses in use at the present time are indeed wonderful 
printing on rotary principles is a most interesting study, and it is specimens of mechanical ingenuity, all the various operations of 

_ . this department of printing mechanics which has damping (when necessary), feeding, printing (both sides), cutting, 

■ ■ developed so very much in recent years. It seems folding, pasting, wrapping (when required) and coimting being 

' almost as though this branch had reached its limit, purely automatic, Inese machines are of various kinds, and are 

and as though any further developments can only be a question (rf specially made to order so as to cope with the particular class of 
duplication of the existing facilities so as to prmt from a greater work in view. They may bo built on the “ deck'* principle of two, 
number of cylinders than, say, an octuple machine. This would three, four or even more reels of paper, and cither in single width 
be merely a matter of building a higher machine so as to take a (two pages wide), or double width (four pages wide). s]^Ie and 
larger number of reels arranged in decks. As the name implies, two-reel machines are generally constructs on the " straight line " 
these presses arc so constructed that both printing surfaces and paper principle, i.e. arranged with the paper at one end of the machine, 
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and passing through tho cylinders to the folder at the other end plates, four pagw on each type cylinder, ma lt ing a total of thirty-two 
where the copies are delivered. Three- and four-red machines pages in all. Each press juroduces of uiat number of pages 50,000 
have also been constructed on the same principle, but the more copies per hour, pnnted both sides, cut^ folded and 
usual arrangement ol the four-red press is to place two reds at either counted ofi in quires complete; by increaamg the seta of - ^ ^ 
end, with^e folders and ddivery Doards in the centre. Thismalces stereotypepages the same machine will produce 100,000 
it possible to operate them as independent m ac h i n es, or to run in copies per hour of sixteen pages, and by duplicating the 
combination with each other. folding and delivery apparatus, 200,000 copies of eig^t pwes of the 

When presses are made in double width a two-reel machine is same size. This mammoth press measures ^4 ft. m length, 19 ft. 
known as a quadruple, a three-red as a sextuple, and a four-red as in hdght and 12 ft. across; Its dead weight u about 110 tons, and 
an octuple machine. Double sextuple and double octuple machines roughly 100,000 different pieces of metal were used in its construc- 
are made, having six and eight reels respectively. The quadruple tion. The rough cost of such a machine is probably about ;fi8,ooo. 
machine is a favourite one and is perhaps most in demand for news- Suoh a press requires two 55 h.p. motors, one at each end. to drive it. 
paper work. This press prints from two reels of the double width. The press is practically four quadruple machines built together. 
The first reel is placed to the right of the machine near the floor, each of which can be worked independently of the other. The 
and the second at the back ol tho machine and at right angles to it. paper is fed from reels placed at the two ends in decks, one above 
A quadruple machine will produce 48,000 copies per hour of four, theother, each reel containing about five miles of paper, and weighing 
six or eight pages; and proportionately less of a greater number of about fourteen hundredweight. The process of unwinding these 
pages; all folded, counted and pasted if required. The four cylinders, long reels of paper in the course of printing takes only half an hour; 
which are on the right-hand side oi tho press, are respectively the they arc arranged on a revolving stand so that directly they are 



Fig. g.—Hoe's Double Ocvuple Rotary Machine. 


prmting and impression cylinders—the two inside ones being those 
giving the impression, and the two outer ones bearing the printing 
surfaces. The inking arrangements are placed at the two extreme 
ends of these four drums or cylinders, thus being near the type 
surfaces in each case. As the paper is unwound from the reel below 
it travels between the first two cylinders when it is printed on the 
first side; it then passes to the third and fourth cylindens, which give 
it the second backing side, thus “ perfecting " the printed sheet. 
From this point the long sheet is carried overhead to the left-hand 
side of the machine, where it is cut longitudinally and divided, and 
then associated with the other web similarly printed by the other 
half of the press. They then descend into the two different folders, 
where they are folded and cut—the copies being discharged on to 
the delivery boards situated at the two sides of the left-hand portion 
of tho machine, and each quire is counted or told off by beiiig jogged 
forward. This description applies to one half of the machine only, 
for while this is in operation tho same thing is being repeated by the 
other half situated at the back. 

Another machine, somewhat complex but quite complete in itself, 
is that constructed by Messrs Robert Hoe & Co. in London from 
drawings and patterns sent over from Now York, for weekly papers 
of large circulation. Double sets of plates ore placed on the main 
machine, which is enable of taking twenty-four pages, but by using 
narrower rolls the number ol pages may bo reduced to either sixteen 
or twenty if a. smaller pi^er is desired. In addition to tho body ol 
the paper it prints a cover, and is capable of producing 24,000 
complete copies per hour folded, insetted, cut, pasted and covered. 
That portion of the machine which prints the cover is fed from a 
narrower reel of a different colour of paper from that used for the 
inside pages. "The printing surface for one side of the cover is placed 
at one end oi the cylinder and the reverse side is placed at the other 
end. This ingenious combination results in the printing of one 
cover lor every copy of tlie paper. 

The double octu^e machmes (fig. 9) erected by the same firm for 
the printing of Lloyd's Weekly News were probably, in igo8, the 
latest development in rotary printing. 'These presses print from 
eight different reels of the double width, four placed at each end of 
the machine, the delivery being in the centre, and from eight sets of 


spent the stand is turned half way round, and four other lull reels 
ie^y in position are presented ready to be run into the press. 
This ingenious arrangement, whereby the reels can be changed in 
about iJirce minutes, obviates the loss of time previously incurred 
by the press being kept standing while the empty spindles were 
removeefand replaced with four full reels. 

Having described some representative types of the difierent 
classes of printing-presses in use, we may now treat of the 
methods employed by the workmen in securing 
the best results in printing. The real m of printing, pantioa or 
as far as presswork is concerned, lies in the careful MaUag- 
preparation of the printing surface for printing before 
running off any number of impressions. This 
preparation is technically called “ making-ready,” and is an 
operation requiring much time and care, especitJIy m the case 
of illustrated work, where artistic appreciation and skill on the 
part of the workman is of great assistance in obtaining satisfac¬ 
tory and delicate results. Theoretically, if both type and press 
were new, little or no preparation should be nccessa^, but 
practic^ experience proves that this need of preparation has 
not yet been entirely obviated and still remains an important 
factor. Single proofs of type, stereotype, electrotype or blocks 
of any description can often be struck off without making-ready 
with fairly good results, but if prmsion of " colour ” (that is, 
inking) and uniformity of impression throughout a volume are 
desired, it is necessary to put the forme, whether type or blocks 
or both, into a proper condition before starting the printing of 
an edition, whatever its number. And this applies to all good 
work produced from whatever presses or machines other than 
those built on the rotary principle. In these, even if time 
permitted, little can be done in tl". way of.making-ready; nor 
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is it really necessary for newspsq>eTs, printed and read one day, 
and then generally thrown away the next. But for finely printed 
works this preparation is essential; the actu^ results vary with 
the operator, both as regards quality and, what is very impor^t 
to the employer, in the length of time taken. Some men labour 
more at it than others, and it is considered that a press is only 
really paying while it is actually running. 

The system of making-ready employed now is quite different from 
that in use when it was necessary to dampen paper before it touW 
be satiSfactorilv printed. It was then customa^ to print with a 
good deal of packing, usually consisting of a thick blanket together 
with several thicknesses of paper, all of which mtervened betwren 
the printing and the Impression surface, whether the latter was Hat 
or cylindrical. There was much in favour of this system, because a 
good firm impre-sslon could be obtained, and the " rmtmeg-grater 
effect on the roversc, when the impression was too heavy, could, 
after the sheets were dry, bo removed by cold-prcffling m a hydriwlic 
press. It is stiff the best method for obtaining first-rate resulte m 
line work, whore hand-made or other rough paper is usiu. But the 
demand for cheap literature required quicker means of productira, 
and the introduction of process blocks, especially those ramie by 
the half-tone procew, necessitated the use of smooth paper and a 
faster drying both of which are to be deidored because to 
calender the paper to the degree requisite (or tins kiml of punting 
practically meann destroying its natural surface, and in readertng 
the ink quicker in drytag the pigment undoubtedly suff«s. On 
the otherWl, there has been a compensatog advanta^ m tto iwl 
that improved machinery has been fa*" 

and &e British manufacturer lias been stimuUted by the Aminc.'vn 
manufacturers, who liavo taken the initiative in the changejrf 
methods in printing. Cylinders are now turned so trul y ^ 
to such a nicety that very little packing, is reqairirf beaten tw 
and sheet to bJ impi^^ so th* a new 
termed " hard-packing," has been resw^ to 
iron Impression cylinder was nearer tte ty pe ^ ^e ^ 
amount of soft-packing formerly naed, besMea wto^ process bl^ks, 
whether line or half-tone, could not bo rendered propraly by a 
soft impression. Altlmugh I^ing is nece^, p^er ca^s 
ren uireil in preparing type or blocks for printing by th is aew 
The method in makfcg-ready ordinary pto femes is as 
The type-forme is placed on the coffin or bed of the piw wd fixed 

The cylinder is first dressed with s fine and thin c^ico drawn tig^ 
over and fastened securi^, which servos as a base on which to 
fasten sheets. A sheet of some hard paper, such as inanila, is then 

placed over it to form, as it were, a foundation. 

The printer next proceeds to pull a sheet, without ink, to test ttio 
impression. Wc take it that the machine has already been regulated 
by means of the impression screws at the respective ends of tho cylin¬ 
der for al^ round or average work, and that any inequality of Impres¬ 
sion can be rontodied by adding or taking away from the sheets on 
tho cylinder. Now, supposing the forme to be dealt with consults 
of thirty-two pages to be printed on quad crown paper, mc.-umrmg 
40X10 in., on a suitable size of single cylinder machine of the 
Wharfodalc class, it would bo found, although both the machine 
and type were fairly new (that is, not much worn), that there was 
some inount of inequality in the impraasioa given to the whole 
sheet This is easily detected by examining tho sheet the revCTsi^ 
side in a strong side-Uglit Although the piater part tnay ^ fairly 
even, some pages, or portions of pages, would show up too str^gly, 
the Impress ymost catting through the paper, while in other portions 
the impression would be so faint that it could hardty be,f f®. „Th«®f, 
differences of impression are called rospwrivdy high mid low. 
All these difficulties liave to be lecrified by the printer ei^er De¬ 
laying or cutting away pieces in tliis first trial sheet. I^he ^ 
of the cyUndcr U about correct, and tho impression iffieet has been 
taken with neither too many nor too few sheets on the cjrlmdor, it 
wiU be a matter rather of overlaying, or ' patching um “ 

cutting away from this trial sheet. As won as this first sheet hM 
been levelled up it is fixed on to the cylinder to its exact position, 
so that it will register or correspond with the type when tee mess is 
fanning, and another trial sheet is struck off, which is ttcatod pre- 
oiselv fe tho same manner, and is then fastened up on tee cytader 
on of tee first teeet. It may even be nocesssjy for fine print mg 
to rwrat this a third time, especiaUy if tee forme mcludcs blocks of 
any When this preparation is completed, the w^le is covered 

up by a somewhat stouter sheet, which forms a protertion to the 
whole making-ready, but which can easily bo lilted should it ^ 
necessary to give any finishing touches to it before beginning to 

^If tee forme to bo printed consists of both type and bloc^ mixed, 
a someivhat different treatment has to be empIoW in order to put 
the blocks into a relative position with the type for prin^. This 
is done by the usual trial iiaprossion sheet, and, as blocks arc 
found to vary much in height and are gmerallv low as compa^ 
with type, this deficiency has to be remedied by underiaymg the 


Uocke so that they iwe brought to the height of the tsrpe^« ateade 
higher. Thh is nsusily done by pasting layers of teickish pmer, 
or even thin cards, underneath the blocks. Thb must bo. earef^y 
diMie 80 as to make teem stand squsar^ and firmly oil their 
in ordw teat they may not rock aw gi^ a slur ia printiaft Altor 
underlaying, and to omphasiie the re^octivo degrees of light sod 
sliadc ill the illustrations, a separate and carefnl over layin g iS- 
quired for the blocks before anything is done to tho main forme. This 
is particularly necessary if the blocks are woodcuts, or olectrotypee of 
woodcuts, which require a different cutting of perhaps three different 
thicknesses, all on thin hard paper, to give their full effect. But with 
half-tone process illustrations very little overlaying is reqnirri, 
provided the blocks have been brought up to the proper height by 
underlaying in the first inBtance—the various tonei being already 
in the block itself—and it i« little more tlian a nurttor of sharp, hard 
impreseiem to give fuff effect to these, if bote paper and ink are 
suitable. For line process blocks a still different treatment m 
making-ready is desirable, so at to get rid of the boid edges which mo 
nearly always found in this kind of block. Here too it is esscnti^ 
that the preliminary underlaying be done with extreme care if good 
work b dc&irod. The originals Hiid the engraver’s proofs are of great 
assistance to the workman iii bringing out the details of an illustra- 
tfea when he is preparing it for printing. In rotary printing from 
tee curved stereotype plate and from the endless web of paper 
much can be done to assist the printer if good stereotype plates are 
supplied to him, and, if the forme contaiia any illustrations, both 
the artist and the engraver can liclp Um if they keep in mind the 
particular character of illustration which they are pr^^ing for (he 
nm. The artist can accentuate the hl^ lights or solids in the 
original drawing or photograph, and the stereotyper can emphasize 
pemits in the picture by thickening the plate in the parts necessary 
tostasdoui. ^ 

The Ff«* generation has seen many improvements m printing 
machinery, au tending to an increaaed production^nd genemUy to 
tee bettenswit of tec work turned out. Tliia is parto- 
forty bra* of tlbnoe-eoloar opting (sw P «OCT i»), wh^ vetepmeat,. 
for commercial purposes luui been broiTgnt to s ftign 
degree of perfecrtemOnly vteat b« “ 

rsDreaentai^ presses have been de^ with m this article, birt there 
are many others, some of which have been mort ingeniously con- 
Btructed for Bpeefol purposes. ProcSis engmvfiig. hM prMtically 
superseded wood engraving, and the ww processes have l>™»Wht 
neW conditions, req^g a different aateig-TS^y. paper and ink. 
Some of these altered eontetions are to be regretted. For instance, 
it ia uafortunate that tee qnaUty and surface of panw have to te 
sacrificed to tee demands tor cheap Uteraturfi, and this especially 
an^es to illustrated work. . , , . » 

The introduction of the autopfote is of great advantage to those 
using rotary prfcbws, because it allows the production of a large 
number of duplicate stereotype plates of satisfactory quality 
speedily This is all important in a newspaper office, where the 
inargin of time between tee caseroom and nmcliine department » 
usuiBly so limited, for it permits several machines being quickly 
equipped with duplicate sets of the same pages. t-, . ■ • 

Ifower U another matter that ia chaiw»<! Weetricity is 

supplanting bote steam and gas, and is being install^ in mi^ large 
pruitinE-houses, including newspaper offices, Suctioi* gas u, being 
tried in some offices as a suppfontor of electricity and is saul to be 
much cheaper as a power producer. The independent system of 
motors is ^nerally adopted, because it is found n^e econon^ 
and better for driving purposes, besides dispensing with Uis o^lie^ 
shafting and belting, always unsightly, and dangerous to the work¬ 
people Speeds can be regulated to a mcetv (or each s^rate 
mMhine and any machine can be set in motion by pressing a button. 

A printing-house of average sise, which makes book prmthig a 
speciality, consieti of many departments under the supreme control 
flJa general manager. His deputy t^y to said to be 
the works manager, who is responsible tot fol Work iftmntef 
being produced in a proper maimer by the difterent ^p^nifar- 
departmentt. The progress of the i^k is ss follows, 

Th^S., or copy'' as it is caUed, is handed, withaU 
instructions, to the overseer of the caseroom, who gives it out to tee 
eompomtors in instalments as they finish the work already in hand. 
Formerly the greater bulk of composition wm done on tee piwe-work 
system, but aa machine eompoation has largely su^seded. hMd 
labour for the more ordinary class of work, pi^c-work is declining, 
and there is a greater tendency to have the work done on 
aent " (" 'stab i.r. fixed weekly wages. When the coot is in tjje 
a proof is struck off and sent to tho reading closet, where the 
of the prew (see Proof-Rbadino), with the aid of a rwdmg-boy, 
will compare it srith tee original MS. or, copy, and mark all yrors 
on the p^f, so that they may to amended by the compositor at 
hte own cost before it is despatched to the author or custonwr who 
in turn revises or corrects it for tee general unprovement of the 
work. The proof is then returned to the pnnt«, and il these 
corrections are at all heavy, anther pri^, catted the 1 » 

sitemltted, together with the first marked one, so that the author 
may see that his emendations have bem made. This 1 » 

repeated, but when finally corrected tec proof Is marked press 
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aad t» tent to the piteter nttb tht neeem:^ inttroctloot m to 
printing. Aitei another reading or revition in the reading closet 
It is sent to the compositors, who make the final corrections in the 
type and hand the forme to the printing department to deal with. 

It i» tWt de par tmen t which coBtrflmtea most to the succese of any 
printing firm, and it requirea a really good man at ht head. He 
roust Ito a thoroughly practical printer familiar with the difierent 
kinds of printing machinery. To make the department pay, the 
machines must be kept fully employed with the many classes of woi* 
that a large eoneem has to deal with; the wheels must be kept 
imming as much as possible, and the time lor making-ready cartailed 
as far as is consistent with the proper preparation of the forme. 
Here auln it is most important that a sharp eye be kept on the 
materials used. Ink forms a large item in the total expenses of this 
department, besides which there are; oil for lubricating, turpeirtine 
and other solvents for deaning, paper for proofs and making-ready, 
&c. When the work is printed it is handed to the warehousemen, 
who are responsible both for unprinted and printed paper. Lastly, 
the counting-house deals with am accounts, noth departments* and 
customers'. 

Biblioorafht.—T he following books and periodicals may be 
specially referred to : BoeAs —l. Southward (and subsequently 
A. Powell), PrtcHeal Printing, a handbook of the art of ^ography 
(a veils. 8VO, London, igoo); J. Southward, Modern Printing, a 
freatiseon the principles and jiractico of typography, &c. (large avo, 
London, 1900); C. T, Jacobi, Printing, a practical treatise on the 
art of printing, fte. (Svo, 4th ed„ London, 1908) ;W, J. Ke^, Pns>- 
work, a practical handbook for the use of pressmen and their appren¬ 
tices (8vo, aul ed., Chicago, 1902)- C. T. Jacobi, The PtinUr's 
Handbook of Trade Recipes, &c. (avo, 3rd cd., London, 1905); 
F. J. F. Wilson and D. Gr^, Modem Printing Machinery and Letter¬ 
press Printing (large Svo, London, 1888); Robert Hoc, A Short 
History of the Printing Press (4to, New York, igoa); T. L. de Vinne, 
The Invention of Printing (Now York, 1876). Periodicals—The 
British and Colonial Printer and Stationer (London, bi-weekly); The 
British Ureter (Leicester, alternate months); The Printer's Register 
fLondoss, monthly); The Printing World (London, monthly); The 
Canton Magarine (London, monthly); The Printing Art (Cambridge, 
Mass., U,S.A., monthly); The Inland Printer (Chicago, monthly)* 
The American Printer (New York, monthly); The International 
Printer (Philadelphia, monthly). See also the bibliography attached 
to the article Typixiraphy. (C. T. J.) 

PRIOB, MATTHEW (166.^-1721), English poet and dipluma- 
tist, was the son of a Nonconformist joiner at Wimbomc-Miaster, 
East Dorset, and was born on the 21st of July 1664. Hk 
father moved to London, and sent him to Westminster, under 
Dr Busby. At his father’s death he left school, and fell to the 
care of his uncle, a vintner in Channel Row. Here Lord Dorset 
found him rcad^ Horace, and set him to translate an ode. 
He acquitted bimtclf so well that the earl offered to contribute 
to the continuance of his education at Westminster. One of 
his schoolfellows and friends was Charles Montagu, afterwards | 
earl of Halifax. It was tb avoid being separated from Montagu 
and his brother James that Prior accepted against his patron’s 
wish, a schoiarsliip recently founded at St John’s College. He 
took his B.A. de^ee in r686, and two years later became a 
fellmY. in collaboration with Montagu he wrote in 1687 the 
City Mouse and Country Mouse, in ridicule of Dryden’s Hind' and 
Pattther. It was an age w'hen satirists were in request, and sure 
of patronage and promotion. The joi&t production made the 
fortune of both authors. Montagu was promoted at once, utd 
Prior three years later was gazetted secretary to the embassy 
at the Hague. After four years of this employment be was 
appointed one of the gentlemen of the king’s bedchamber. 
Apparently, also, he acted as one of the king’s secretaries, and in. 

he was secretary to the plenipotentiaries who concluded 
the peace of Ryswick. Prior’s talent for affairs was doubted by 
Pope, who ha^ no special means of judging, but it is not likely 
that King William would have employed in thk important 
business a man who had not given proof of diplomatic skill and 
grasp of details. The poet’s knowledge of hrench is specially 
mentioned among his qualifications, and this was recognized 
by his bein^ sent in the followrag year to Paris in attendance 
on the English ambassador. At this period Prior cotrld say with 
good reason that " he* had commonly business enough upon his 
hands, and was only a poet by acxident.” To verso, however, 
which had lin'd the foundation of his fortunes, he still occasionaSy 
trusted as a means of maintaining his position. His occasional 
poems doting this period include an elegy on Queen Mary in 


16957 a aatitical venieti of BeileauV Oit sar k frist d» Ntnmtdt 
(1695)7 Mme bnea on WtHiam’s escape from auaunation in 
1696; aad a brief piece called Th» Stcttdmrj. Alter his relBrn 
from France Prior became unde.r-gecretary of state and suc¬ 
ceeded Locke as a commissioner of trade. In xfox he oat in 
paritament far East Grinstead. He had certainly been in 
William’s confidence with regard to* the Partition Treaty; but 
when Somcis, Orfecd and Halifax were impeached for their 
share in it he voted or the Tory side, and immediately on 
Anne's accession he definitely allied htmsetf with Harley and 
St John. Perhaps in consequence of this for nine years there is 
no mentian of his name m connexion with any public transaction. 
But when the Tori« came into power in 1710 Prior’s diplomatic 
abilities were again called into action, and tiH the death of Anne 
he held a prominent place in all negotkrtiom with the Freneh 
court, lometimes as secret agent, sometimes in an equivocal 
poeiticA as ambassador’s companion, sometimes as fully accred¬ 
ited but very unpunctually paid ambassador. His share m 
negotiating the treaty of Utrecht, of which be is sa'd to have 
disapprove, personally led to its popular nickname of ” Matt’s 
Peace.” When the queen died and the Whigs regained' power 
he was impeached by Sir Robert Walpole and kept in close 
custodyfortwoyears(i7t5-i7i7). In 1709he had i^cady pub¬ 
lished a collection of verse. During tb s imprisonment, main¬ 
taining his cheerful philosophy, he wrote his longest humorous 
poem, Alma; or, The Progress of the Mind. This, along with his 
most ambitioi».s work, SoUnnmt, and other Poems on several 
Occasions, was published by subscription in 1718, 7 'he sum 
received for this volume (4000 guineas), with a present of £4000 
from Lord Harley, enabled hitr= to ’live in comfort; but he did 
not long survive his enforced retirement from pubhe life, although 
he bore his ups and downs with rare equanimity. He died at 
Wimpole, (lamhridgeshire, a seat of the earl of Oxford, on the 
i8th of September i72t, and was buried in Westminster Abbey, 
where his monument may be seen in Poets’ Comer. A History 
of his Own Time was issued by J. Bancks in 1740. The book 
pretended to be derived from Prior's papers, but it is doubtful 
how far it should be regarded as authentic. 

Prior had very much the same easy,pleasure-foving disposition 
as Chaucer (with whose career his life offers a certain parallelirm), 

■ combined with a similar rapacity for soKd work. His poems 
shew considerable variety, a pleasant scholarship and great 
executive skill. The most ambitious, f.r. Solomon, and the 
paraphrase of the Nut-Brown Maid, are the least successful. 
But Almtty an admitted imitation of Butler, is a delightful 
piece of wayward easy humour, full of witty turns and well- 
remembered allusions, and Prior's mastery of the octo-syllabic 
couplet is greater than that of Swift or Pope. His tales in 
rhyme, though often objectionable in their themes, arc excellent 
specimens of narrative skill; and as an epigrammatist he is 
unri-valled in English. The majority of his love songs are 
frigid and academic, mere wax-flowers of Parnassus; hut in 
familiar or playful efforts, of which the type are the admirable 
lines To a Child of Quality, he has still no rival. “ Prior’s ”— 
says Thackeray, himself no mean proficient in this kind^—“ seem 
to me among^ the easiest, the richest, the most charmingly 
humorous of English l>rical poems. Horace is alwa>’S in his 
mind, and his song and his philbsophy, his good sense, his happy 
easy turns and melody, his loves and his Epicurianism, bear a 
great resemblance to that most delightful and accomplished 
master.” 

The largest collection of Prior’s ver-ses is that by R. Brimley 
John.sonin the “ Aldme POets ” (2 vols., 1892). Thweis rIso a-selec- 
tion in the " Parchment Library," with introdnetion and notes 
by Anatin Dobson (1889). (A. D.) 

PRIOR (from Lat. frior, fomer, and hence superior, 
through 0 . Fr. priour), atitle applied generally (0 certain monas¬ 
tic superiors, but also in the middle i^>es to other persons in 
, authority. Under the Roman Empire the word prior is found 
signifying “ ancestor.” In the early middle ages- it was com- 
! monly applied to secular officials and magistrates, and it remained 
all through the middle ages as the title of certain officials in the 
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ItaUan city states. Noteworthy among these were the famous 
priores ertis at Florence. These were appointed governors 
of the Florentine republic when the Companies of the seized 
the government in laSs. 

The term prior was most commonly used to denote the 
superiors in a monastery, at first with an indefinite .significance, 
but later, as monastic institutions crystallized, describing certain 
definite officials. In the Rule of St Benedict and other early 
rules the titles paeporitus and prtulatus (see Prelate) arc 
generally used, but prior is also found signifying in a general 
way the superiors and elders in a monastery. When used by 
St Benedict in the singular number it seems (according to the 
commentator Menard) to denote the abbot himself. At a lat» 
date in the order of St Benedict the title was applied to the 
monk next in authority to the abbot, though this usage was 
not adopted technically until the jjth century. In some 
monasteries several priors were to be found and generally at 
least two. ITius we find the terms prior, sub-pior, tertius ^or, 
guarius pior, quintus pior. The first prior was sometimes 
called pior major, sometimes pior claustralis. Occasionally 
both titles are found in one house, the latter ranking below the 
former. The first prior acted as vicar in all matters in the 
absence of the abbot, and was generally charged with the details 
of the discipline of the monastery. With the foundation of the 
order of Cluny in the loth century there appeared the conventual 
pior who ruled as head of a monastery, but was subject in some 
degree to the archiabbas of the mother-house of Cluny. The 
Regular Canons later gave this'title of prior to the heads of their 
bouses, as did also the Carthusians and the Dominicans. It was 
in houses of these orders that the sub-prior became a regular 
official. Among the Dominicans the head of a province is 
known as the “ prior provincial.” In the order of St John of 

J erusalem {q.v.) a priory was a group of commanderies ruled 
y a “ grand prior.” 

The term prior was applied also in the middle ages in a very 
general manner. Thus there was the pior scholae or leader of 
the choir, pior scriniariorum, &c. 

See Du Cange, Glossarium mediae et infimae latinitatis, new edition 
by L. Favre (Niort, 1883, &c.); Sir William Smith and S. Chcctham. 
eid. Dictionary of Christian Antiquities {T&Ti-iSSo). (E. O’N.) 

PBISCIAN [Priscianus Caesariensis], the celebrated Latin 
grammarian, lived about a.d. 500, i.e. somewhat before Justinian. 
This is shown by the facts that he addressed to Anastasius, 
emperor of the East (491-518), a laudatory poem, and that the 
MSS. of his Institutiones grammaticae contain a subscription 
to the effect that the work was copied (526, 527) by Flavius 
Theodorus, a clerk in the imperial secretariat. Three minor 
treatises are dedicated to Symmachu.'s (the father-in-law of 
Boetius). Cassiodorus, writing in the ninety-third year of his 
age (560 ? 573 ?), heads some extracts from Priscian with the 
statement that he taught at Constantinople in his (Cassiodorus’s) 
time (Kell, Gr. Lot, vii. 207). His title Caesariensis points, 
accoiding to Niebuhr and others, to Caesarea in Mauretania. 
Priscian’s teacher was Theoctistus, who also wrote an Institutio 
ariis pammaticae. Priscian was quoted by several writers 
in Britain of the 8th century—Aldhelm, Bede, Alcuin—and was 
abridged or largely used in the next century by Hrabanus Maurus 
of Fulda and Servatus Lupus of Ferriires. There is hardly a 
library in Europe that did not and does not contain a copy of 
his great work, and there are about a thousand MSS. of it. The 
greater part of these contain only books i.-xvi. (sometimes 
called Priscianus major)', a few contain (with the three books 
Ad Synmachum) books xvii., xviii. {Priscianus minor); and a 
few contain both parts. The earliest MSS. are of the 9th 
century, though a few fragments are somewhat earlier. All are 
ultimately derived from the copy made by Theodorus. The 
first printed edition was in 1470 at Venice. 

The InstituHones grammaticae is a systematic exposition of 
Latin grammar, dedicated to Julian, consul and patrician, 
whom some have identified with the author of a well-known 
epitome of Justinian’s Novellae, but the lawyer appears to be 
somewhat later than Priscian. It is divided into eighteen books. 


of which the first sixteen deal mainly with sounds, word-formw- 
tion and inflexions; the last two, which form from a fourth to a 
third of the whole work, deal with syntax. Priscian informs 
us in his preface that he has translated into Latin such precepts 
of the Greeks Herodian and Apollonius as seemed suitable, and 
added to them from Latin grammarians. He has preserved to 
us numerous fragments which would otherwise have been lost, 
«.g. from Ennius, Pacuvius, Accius, Lucilius, Cato and Varro< 
But the authors whom he quotes most frequently are Virgil, and, 
next to him, Terence, Cicero, Plautus; then Lucan, Horace, 
Juvenal, Sallust, Statius, Ovid, Livy and Persius. His industry 
m collecting forms and examples is both great and methodical. 
His style is somewhat heavy, but sensible and clear; it is free, 
not of course from usages of Late Latin, but from an^hing that 
can be called barbarism. Its defects may be referred in the 
main to four heads, (i) Priscian avowedly treats Greek writers 
on (Greek) grammar as his supreme authorities; and bears too 
little in mind that each has a history of its own and is a law to 
itself. (2) There had been no scientific study of phonetics, and 
consequently the changes and combinations of languages are 
treated in a mechanical way: e.g. i passes into a, as genus, 
generis, generatum; into 0, as saxi, saxosus; q passes into s, as 
torqueo, torsi, &c. (3) The resolution of a word mto root or stem 
and inflexional or derivative affixes was an idea wholly unknown, 
and the rules of formation are often based on unimportant 
phenomena; e.g. Venus, like other names ending in w, ought to 
have genitive Veni, but, as this might be taken for a verb, it 
has Veneris. Ador has no genitive because two rules conflict; 
for neuters in or have a short penult {e.g. aequor, aequoris), and 
adoro, from which it is derived, has a long penult. (4) The 
practical meaning of the inflexions is not realized, and syntactical 
usages arc treated as if they were arbitrary or accidental associa¬ 
tions. Thus, after laying down as a general rule for declinable 
words that, when they refer to one and the same person, they 
must have the same case, gender and number, Priscian adds that 
when there are transitive words we may use different numbers, 
as doceo discipulos, docemus discipulum. He often states a 
rule too broadly or narrowly, and then, as it were, gropes after 
restrictions and extensions. 

His etymologies are of course sometimes very wild : e.g. caelebs 
from caelestium mtam ducens, b being put for consonantal u 
because a consonant cannot be put before another consonant; 
deterior from the verb detero, deteris; potior (adj.) from potior, 
potiris; arbor from robur; verbum from verberatus aeris, &c. Nor 
is he always right in Greek us^es. 

Priscian’s three short treatises dedicated to Symmachus are 
on weights and measures, the metres of Terence, and some 
rhetorical elements (exercises translated from the npoyv/xvatr/aaTa 
of Hermogenes). He also wrote De nomine, potumine, et verbo 
(an abridgment of part of his Institutiones), and an interesting 
specimen of the school teaching of grammar in the shape of 
complete parsing by question and answer of the first twelve lines 
of the Aeneid {Partitiones xii. versuum Aeneidos prineipalium). 
The metre is discussed first, each verse is scanned, and eacli 
word thoroughly and instructively examined. A treatise on 
accents is ascribed to Priscian, but is rejected by modem 
writers on the ground of matter and language. He also wrote 
two poems, not in any way remarkable, viz. a panegyric on 
Anastasius m 312 hexameters with a short iambic introduction, 
and a faithful translation into 1087 hexameters of Dionysius’s 
Periegesis or geographical survey of the world. 

The best edition of the grammatical works is by Hertz and Keil, 
in Keil's Grammatici latini, vols. ii.. iii.; poems in E. Bfthrens' 
Poetae latini mirtores, the “ Periegesis ” also, in C. W. Miiller, 
Geographi graeci minores, vol. ii. Sec J. E. Sandys, History of 
Classical Scholarship (ed. 1906). VP- a 7 *«qq- 

PS18C1LUAH (d. 385), Spanish theologian and the founder of 
a party which, in spite of severe persecution for h^sy, contmued 
to subsist in Spain and in Gaul until after the middle of the 6th 
century. He was a wealthy layman who had devoted his life 
to a study of the occult sciences and the deeper problems of 
philosophy. He was largely a mystic and regarded the Christian 
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life as continual intercourse with God. His favourite idea is 
that udkich St Paul had expressed in the words “ Know ye not 
that ye are the temple of God ? ” and he argued that to make 
hima^ a fit habitation for the divine a man must, besides 
holding the Catholic faith and doing works of love, renounce 
marriage and earthly honour, and practise a hard asceticism. 
It was on the question of continence in, if not renunciation of, 
marria^ that he came into conflict with the authorities. 
Priscillian and his sympathizers, who were organized into bands 
of spiritaUs and ^stinenUs, like the Cathari of later days, 
indignantly refused the compromise which by this time the 
Church h^ established in the matter (see Marriage : Canon 
Law). This explains the charge of Manichaeism levelled against 
Priscillian (Jerome, fur his talk of the Series nuptiarum, had been 
similarly accused, and to escape popular indignation had retired 
to Bethlehem),^ and to this was added the accusation of msigic 
and licentious orgies. Among the more prominent of Priscillian’s 
friends were two bishops, named Instantius and Salvianus, and 
Hyginus of Cordova also joined the party; but, through the 
exertions of Idacius of Emerita, the leading Priscillianists, who 
had failed to appear before the synod of Spanish and Aquitanian 
bishops to which they had been summoned, were excommuni¬ 
cated at Saragossa in October 380. Meanwhile, however, 
Priscillian was made bishop of Avila, and the orthodox party 
foimd it necessary to appeal to the emperor (Gratian), who 
issued an edict threatening the sectarian leaders with banishment. 
Priscillian, Instantius and Salvianus succeeded, however, in 
procuring the withdrawal of Gratian’s edict, and the attempted 
arrest of Ithacius of Ossonuba. On the murder of Gratian and 
accession of Maximus (383) Ithacius fled to Treves, and in conse¬ 
quence of his representations a synod was held (384) at Bordeaux, 
where Instantius was deposed. Priscillian appealed to the 
emperor, with the unexpected result that with six of his com¬ 
panions he was burned alive at Treves in 385. This first instance 
of the application of the Theodosian law against heretics had the 
approval of the synod which met at Treves in the same year, 
but Ambrose of Milan and Martin of Tours can claim the glory 
of having in some measure stayed" the hand of persecution. The 
heresy, notwithstanding the severe measures taken against it, 
continued to spread in F^rance as well as in Spain; in 41Z Lazarus, 
bishop of Aix in Provence, and Herod, bishop of Arles, were 
expelled from their sees on a charge of Manichaeism. Proculus, 
the metropolitan of Marseilles, and the metropolitans of Vienne 
and Narbonensis Secunda were also followers of the rigorous 
tradition for which Priscillian had died. Something was done 
for its repression by a syhod held by Turibius of Astorga in 446, 
and by that of Toledo in 447; as an openly professed creed it 
wholly disappeared after the second synod of Braga in 563. 
“ The official church,” says F. C. Conybeare, “ had to respwt 
the ascetic spirit to the extent of enjoining celibacy upon its 
priests, and of recognizing, or rather immuring, such of the laity 
as desired to live out the old ascetic ideal. But the official 
teaching of Rome wrould not allow it to be the ideal and duty of 
every Christian. Priscillian perished for insisting that it was 
such; and seven centuries later the Church began to bum the 
Cathari by thousands because they took a similar view of the 
Christian life.” 

The long prevalent estimation of Priscillian as a heretic and 
Manichaean rested upon Augustine, Turibius of Astorga, Leo 
the Great and Orosius, although at the Council of Toledo in 400, 
fifteen years after Priscillian’s death, when his case was reviewed, 
the mo.st serious chvge that could be brought wa.s the error of 
language involved in rendering iymrrtK by innascibilis. It was 
long thought that all the writmgs of the “ heretic ” himself had 
perished, but in 1885 G. Schepss discovered at Wurzburg 
eleven genuine tracts, since published in the Vienna Corpus. 
“ They contain nothing that is not orthodox and commonplace, 

> Gf. the outbreak at Ron>o in 384 against the gymnosophists, 
emaciate monks who walked the streets and vehemently denounced 
marriage. The epistles of Pope Siricius (who wished to stand well 
with the people) are lull of scorn for these ascetics, and the Leonine 
sacrameutary contains prayers which severely denounce them. 


nothing that Jerome might not have written,” and go far to 
justify the description of Priscillian as ” the first martyr burned 
by a Spanish Biquisition." 

See E. Ch. Babut, Priseillian et U PrieeUlianism* (Paris, 1909]. 

(A. jTd.) 

PRIBCBS, of Panium in Thrace, Greek sophist and historum, 
lived during the 5th century a.s. He accompanied Maximin, 
the ambas^or of Theodosius the Younger, to the court of 
Attila (448). During the reign of Marcian (450-457) he also took 
part in missions to Arabia and the Egyptian Theb^d. Priscus 
was the author of an historical work m eight books (Bu^^amruri) 
Toropfo), probably from the accession of Attila to that of Zeno 
(433-474)" Only fragments of the work remain, but the descrip¬ 
tion of Attila and h« court and the account of the reception 
of the Roman ambassadors is a most valuable piece of con¬ 
temporary history. Priscus’s style is pure, and his impartiality 
and trustworthiness entitle him to an honourable place among 
the writers of his time. 

Fragments and life in C. W. Mflller, Fragmento hisloricorum 
graeeorum, iv. 69-110; v. za-26, ed. B. C. Niebuhr in Bonn, Corput 
tcriplorutn hist, bysantinae (1829), voL vi., and L. Dindorf in Historici 
graeci tninores (1870), vol. i. For the embassy to Attila see Gibbon, 
Decline and Fall, ch. 34. 

PRISCUS, a Greek Neoplatonist philosopher, of the school 
of lamblichus and Aedesius. He died about ibe year 398 at 
the age of ninety. The emperor Julian frequently invited him 
to court on the strength of his reputation in connexion with 
theurgy. Eunapius says that he was a man of dignified and 
austere habit. Unlike Maximus, he used his influence over 
Julian with great moderation. He died durmg the Gothic 
mvasion of Greece (a.d. 396-98). He is important partly as 
maintaining the best traditions of philosophy during a period 
when Neoplatonism as a whole was a parasite of imperial power, 
and partly as being a coimecting link between lamblichus and 
Plutarch of Athens. 

See Zeller's Hist, of Greek Phil. 

PRISHTIKA, Prichtina, or Pristina, the chief town of a 
sanjak in the vilayet of Kossovo, Albai^, European Turkey; 
on a small tributary of the river Sitnitza, an affluent of the Ibv, 
and 3 m. E. of the Prishtina station on the Salonica-Mitrovitza 
railway. Pop. (1905), about 11,000. Prishtina is the seat of a 
governor-general and of a general of division, and possesses 
many mosques, a military hospital and a higher class school. 
The trade is considerable, the exports including chrome, wheat, 
maize, barley, skins, wine and timber from the magnificent 
beech forests in the saniak. The plain of Kossovo {Kossovopdye, 
“ Field of Blackbirds ”), to the west, was the scene of the battle 
in which the Servian empire was destroyed by the Turks in 1389. 
To the south-east lies the partly ruined monastery of Grachanitza 
founded by King Milutin of Servia (1275-13Z1). Among the 
frescoes are a remarkable head of Christ in the dome, and 
portraits of the founder and his queen Simonida, daughter of 
Andronicus II. Palaeologus. 

See C. M. M. Mackenzie and A. P. Irby, Travels in the Slavonic 
Provinces of Turkey (1877). 

PRISM (Gr. irpiofM, properly a thing sawn, irpi'Cnv, to saw), 
in geomet^, a solid enclosed by plane surfaces, two of which, 
termed the ends, are parallel, equal, similar and similarly 
situated polygons, and the faces connecting the ends are parallelo¬ 
grams, equ^ in number to the sides of the polygon. If the 
faces be perpendicular to the ends the prism is a “ right prism,” 
and the faces are rectangles; otherwise the prism is ” oblique.” 
The axis is the line joining the centres of the ends. It may be 
generated by moving a plmie (corresponding to an end or base) 
parallel to itself. A prismoid difleis from a prism in having for 
Its ends two dissimilar parallel figures. For illustrations see 
Crystallography, and for the mensuration see that article. 
In optics the word denotes a triangular prism, i.e. one having 
a triangle for base, used to decompose white light. (See 
Refraction and Dispersion.) 

PRISON (derived through tdie Fr. from the Lat. prehensio, 
seizure), a place for the confinement or compulsory restraint of 
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lierMQf after arreit er sentence by arbitrary authority or process 
of kw. 

The earliest object sought in imprisonment was to secure 
the person of the accused to ensure his appearance before his 
judges for trial, and after conviction to produce him 
fCmMn. ^ punishment. They were applied to other 

uses less justifiable or defensiUe; they served to 
execute the will of the despotic master upon all who set them¬ 
selves in opposition to his authority, or were decreed, more or 
leas wisely but still arbitrarily, by a government in the best 
interests of society, organized for the general good. Coercion 
and in^Budation slowly came to be leading ideas, the infliction 
of a lesser penalty than the capital. The deprivation of liberty 
under irksome circumstances, rough lodging, hard fare and 
perpetual labour was after all a milder measure than death, 
although long years eU^ised before the prison was so used. 
Penal codes depended rather upon shorter and more cruel 
methods; the scaffold was in constant use, with all manner of 
physical pain, torture before and after sentence, shameful 
exposure, hideous mutilation, exile, selling into bondage as 
slaves. Incarceration was no doubt practised by irresponsible 
masters, regardless of jjersonal rights, callous to the sufferings 
of their victims, to which death by starvation or horrible neglect 
was a welcome relief. But consignment to a prison for length¬ 
ened periods was, as a penalty, of more recent introduction, and 
of still later date is the recognition of the duties incumbent upon 
the authority to use its powers mercifully by humane endeavours 
to reform and improve those on whom it laid bands. 

The progress made can only be realized by considering what 
prisons once were. The shocking picture drawn by John Howard 
Howmri'* prisons at the latter end of the i8th 

Ktfermiia century will last for all time. They were for the 
Bmitnd. jjjost part pestiferous dens, overcrowded, dark, 
foully dirty, not only ill ventilated, but deprived altogether of 
fresh air. The wretched inmates were dependent for food upon 
the caprice of their gaolers or the charity of the benevolent; 
water was denied them except in the scantiest proportions; their 
only bedding was putrid straw. Every one in durance, whether 
tried or untried, was heavily ironed. All alike were subject 
to the rapacity of their gaolers and the extortions of their fellows. 
Gaol fees were levied ruthlessly—“ garnish ” also, the tax or 
contribution paid by each individual to a common fund to be 
spent by the whole body, generally in drink. Idleness, drunken¬ 
ness, vicious intercourse, sickness, starvation, squalor, cruelty, 
chains, awful oppression and everywhere culpable neglect—in 
these words may be summed up the state of the gaols at the time 
of Howard’s visitation. 

At this time prisons were primarily places of detention, not 
of punishment, peopled by accused persons, still innocent in 
the eyes of the law, and debtors guilty only of breaches of the 
financial rules of a commercial country, framed chiefly in the 
interest of the creditor. Freedom from arrest was guaranteed 
by Magna Carta, save on a criminal charge, yet thousands were 
committed to gaol on legal fictions and retained indefinitely for 
costs far in excess of the original debt. The impecunious were 
locked up and deprived of aJl hope of earning means to obtain 
enlargement; while their families and persons dependent on 
them shared their imprisonment and addrf to the overcrowdmg. 
The prisons were always full. Gaol deliveries were of rare 
occurrence, even when tardy trial ended in acquittal release was 
delayed until ille^ ch^es in the way of fees had'been.satisfied. 

In the article Dupoktation it is shown how the discoveries 
in the southern seas led to the adoption of penal exile in prefer¬ 
ence to other suggested improvements in the English prison 
systems. The penitentiary scheme proposed by Howard was 
not, however, abandoned. It was revised and kept alive by 
Jeremy Boitham in his fanatical scheme for a " panopticon 
or inspection house,” described as “ a circular building, an 
iron cage glazed, a glass lantern as large as Rahelagh, with the 
cells on the outer circumference.” His plan was to keep every 
inmate of every cell under constant dose observation,-and all 
were to be refonned by solitude and sedusion while constantly 


cinployad in remunerative labour, in the profits of whidi diey 
ware to share. Thesohenoe bung fir^ owing, it was aUeged, to 
the personal heetility of George III. to Bootham as an advaneed 
radical. Lands were, however, purchased which were eventually 
ti^en over by the government and utilized for the erectioe of 
Mifibenk penitentiary, begun in 1813 and partially completed 
in 1816. It was now fully recognized that the reformation of 
prisoners could best be attempted by seclusion, “ employment 
and religious instruction.” Millbank, as a new and most 
enlightened undertaking in prison affairs, was opened with much 
4 clat. It was to be governed by a specially a{^inted committee 
of distinguished personages, the chairman being the %>eaker of 
the House of CWmons. The sum total expended upon the 
buildings amounted to half a million of money, and the yearly 
charges of the establishment were a heavy burden on the 
exchequer. 

The erection of MDlbank was a step in the right direction. 
The energy with which it was undertaken was the more 
remarkable because elsewhere throughout the United Kingdom 
the prisons, with few exceptions, remained deplorably bad. 
J. Neild, who in 1812 follow^ in the footsteps of John Howard, 
found that the old conditions remained unchanged. “ The 
great reformation produced by Howard,” to use Neild’s own 
words, “ was merely temporary . . . prisons were relapsing into 
their former horrid state of privation, filthiness, severity and 
neglect." Yet the legislature was alive to the need for prison 
reform. Besides the building of Millbank it had promulgated 
many acts for the amelioration of prisoners. Gaol fees were 
once more distinctly abolished; the appointment of chaplains 
was insisted upon, and the erection of improved prison buildings 
was rendered imperative upon local authorities. But these, 
with other and much older acts, remained in abeyance. Thus 
an act which provided for the classification of prisoners had 
remained a dead letter; even the separation of the males from 
the females was not a universal rule. Roused by these crying 
evils, a small band of earnest men formed themselves into an 
association for the improvement of prison discipline. They 
perambulated the country inspecting the prisons; they issued 
lengthy interrogatories to prison officials; they published 
periodical reports giving the result of their inquiries, with their 
views on the true principles of prison management, and much 
.sound advice, accompanied by elaborate plans on the subject 
of prison construction. The labours of this society brought out 
into strong relief the naked deformity of the bulk of the British 
gaols. Speaking of St Albans from his peratmal observation 
Mr (afterwards Sir T. F.) Buxton, a most active member of the 
society, said: “ All were in ill h«ilth; almost all were in rags; 
almost all were filthy in the extreme. The state of the prison, 
the desperation of the prisoners, broadly hinted in their conversa¬ 
tion and i^inly expressed in their conduct, the uproar of oaths, 
complaints and ob.scenity, the indescribable stench, presented 
together a concentration of the utmost misery and the utmost 
guilt.” The reports of the society laid bare the existence of 
similar horrors in numbers of other gaols. Yet this was in 1818, 
when the legislature was setting a praiseworthy example—when 
half a million had been spent in providing large airy cells ibr a 
thousand prisoners. Even in London itself, within easy reach 
of the palatial Millbank penitentiary, the chief prison of the city, 
Newgate, was in a dis^ceful condition. This had been expos^ 
by a parliamentary mquiry as far back as 1814, but nothing 
had b^ done to remedy the evils laid bore. The state of the 
female side bad already attracted the attention of that devoted 
woman, Mrs Fry, whose ministrations and wonderful sucress 
no doubt encouraged, if they did not bring about, the formation 
of the Prison Soaety. Mrs Fry went first to Newgate in 
but only as a casu^ visitor. It was hot until 1617 that she 
entered upon the noble work with which hex name will ever be 
associated. She worked a miracle there in an incredibly short 
space of time. The ward into which she penetrated was like a 
den of wild beasts; it was filled with women unsexed, fighting, 
swearing, dancing, gaming, yellii^, and jnstiy deserved its name 
of ” hell above ground.” Within a month it was transformed. 
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uid pimait^, myt an cjwntMM, "a scitM when nittnmi and: 
propriety reigned.” The wild he<^ wen tamed. Hovements 
tinnlar to that which Mrs ^ headed were sdon set on foot both 
in England and on the Continent, and pablic attentdmi'was 
generaUy directed to the urgent necessity for prison reform. 

Stimulated by the success achieved by Mrs Fry, the Friscn 
Cisciplme Society continued its labours. Hostile critios were 
not wanting; numy voices were rai»d in protest against the 
ultra-hnmanitarianism which sou^tto make gaols too comfort¬ 
able and tended to pamper criminals. But the society pursued 
its objects, undeterred by sarcasm. Many of these are now 
accepted as axioms in priscm treatment; for instance, that 
female officers only should have charge of female prisoners, 
that prisoners of both sexes should be kept apart and constantly 
employed. Yet these principles were unacknowledged at that 
time and were first enunciated in acts such as the 4 Geo. IV. c. 65 
and the 5 Geo. IV. c. 85 (18*3-1824), the passing of which were 
mainly due to the strenuous exertions of the Prison Discipline 
Society. It was laid down in these that over and above safe 
custody it was essential to preserve health, improve morals, 
and enforce hard labour on alt prisoners sentenced to it. Irons 
were strictly forbidden except in cases of “ urgent and absolute 
necessity,” and it was ruled that every prisoner should have 
a bed to himself—if possible a separate cell, the last being the 
first formal statement of a principle upon which all future prison 
discipline was to be ba.sed. 

The importance of these acts cannot be over-estimated as 
supplying a legal standard of efficiency by which all prisons 
could be measured. Still the progress of improvement was 
extremely slow, and the managers of gaols still evaded or ignored 
the acts. Many local authorities grudged the money to rebuild 
or enlarge their gaols; others varied much in their interpretation 
of the rules as to hard labour and the hours of employment. 
One great drawback to general reform was that a large number 
of small prisons lay beyond the reach of the law. Those under 
small jurisdictions in the boroughs and under the petty corporate 
bodies continued open to the strongest reprobation, and thus 
remained until they were swept away by the measure which 
brought about the reform of the municipal corporations in 1835. 
But by this time a still more determined effort had been made to 
establish some uniform and improved system of prison discipline. 
In 1831 a select committee of the House of Commons went into 
the whole subject of secondary punishment and reported that, 
as tlie difficulties in the way of an effective classification of 
prisoners were insurmountable, they were strongly in favour of 
the confinement of prifemers in separate cells, recommending 
that the whole of the prisons should be altered accordingly and 
the expense borne by the public exchequer. There can be little 
doubt that this committee was greatly .struck by the superior 
methods of prison discipline pursued in the United States. The 
best American prisons had recently been visited by two eminent 
Frenchmen, J. A. de Beaumont and A. de Tocqucville, who 
spoke of them in terms of the highest praise. It was with the 
object of appropriating what was best in the American system 
that Mr W. Crawford was despatched across the Atlantic on a 
special mi.ssion of inquiry. His exhaustive report, published 
in 1834, was a valuable contribution to the whole question of 
penal discipline. Another select committee, this time of the 
House of Lords, returned to the subject in 1835, and after a long 
investigation re-enunciated the theory that all prisoners should 
be kept separate from one another. It also urged in strong 
terms the necessity for one uniform system of treatment, more 
especially as regarded dietaries, labour and education, mtd 
strongly recommended the appointment of official inspectors 
to enforce obedience to the acts. These recommendations were 
eventually adopted and formed the basis of a new departure. 

For fifty years tran^rtation (see Dsportation) had been in 
England the principal form of secondary punislunent for crime. 

Primary or capital punishment still existed, button 
greatly modified extent. The pious Quakers of Penur 
**’ sylvania at the end of the 18th century had realised 
a deeper duty towards the offenders than their extinction, 
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what some advanced thinkers have denounce as the ginrteit 
crime Of the present age, tihe invention ^ the separate>eeH. ' ilt 
was and still is held by many that the criminal may be btst and 
most efiectually weaned from his evil ways by shu^^ him np 
for lengthy periods between four walls, and subjectmg biim 
udreh most susceptible, to curative processes, to constant 
exhortation and searching introspection, changing his nature 
and restoring him to society a reformed man. 

It must at once admitted that the system of isolation has 
produced no remarkable results. Solitaty confinement has 
neither conquered nor appreciably diminished crime, evm 
where it has been applied with extreme care, as in Belgium, 
and more recently in France, wdiere it obtains strict nnd unbroken 
for Img terms of years. Cloistered seclusion is an artificial 
condition quite at variance with human instincts and habits, 
and the treatment, long contmued, has proved injurious to 
health, inducing mental breakdown. A slow death may be 
defended indeed on moral grounds if regeneration has been com¬ 
passed, but it is only another form of capital pumshment. 
Still the measures introduced in the United States and the action 
taken upon them fill a large page in prison history and must be 
recorded here. 

Several states in the Union followed the lead of Peni^lvania. 
That of New Yorit built the great Auburn penitentiary in 1816 to 
carry out the new principles. There every prisoner was kqrt 
continuously in complete isolation. He saw no one, spoke to no 
one, and did no work. Within a short period very dcplotable 
results began to show themselves. Many prisoners became 
insane; healtli was generally impaired and life g:^tly endangered. 
Mr Crawford, whose mission to the United States has been 
already referred to, was in favour of solitary confinement, but 
he could not deny that several oases of suicide followed this 
Isolation. Some relaxation of the disastrous severity seemed 
desirable, and out of this grew the second great system, which 
was presently introduced at Auburn and afterwards at the no 
less renown^ prison of Sing Sing. It was called the silent 
system. While the prisoners were still separated at ni^t or 
meals, they were suffered to labour in association, but under a 
rule of silence ruthlessly and rigorously maintained. The 
latter, entrusted to irresponsible subordinates, degenerated 
into a despotism which brought the system into great discredit. 
All discipline officers were permitted to widd the whip 
summarily and without the slightest check. Under sudi a 
system the most frightful excesses were possible and many cases 
of brutal cruelty were laid bare. Reviewing the merits and 
demerits of each system, Mr Crawford gave his adhesion to that 
of unvarying solitude as pursued in the Eastern pe n ite n t i ary 
in Pennsylvania. 

Mr Crawford came back from the United States an ardent 
champion of the solitary system. He saw, howevM-, great 
difficulties in making this the universal rule, chief 
among which was the enormous expense of provid- 
ing suitable prisons. Some modification of the rule 
of unbroken solitude would be inevitable; but he strongly urged 
its adoption for certain classes, and he was equally convinced 
of the imperative necessity for giving every prisoner a sepamte 
sleeping cell. It is dear that the goremment endorsed Mr 
Crawford’s views. Where it was possible they gave effect to 
them at once. At Millbank, with its spadous solitary cells, the 
rule of seclusion was more and more strictly enforced. Ere 
long peimissive legislation strove to disseminate the new 
principles. In 1830 Lord John Russell had given it os his 
opinion that cellular separation was desirable in all prisons. 
But it was not until 1839 that an act was passed whkh laid it 
down that individuals mi{^t be confined separately in single 
cells. Even now the executive did not insast upon the oon- 
struction of prisons on a new plan. It only set a good example 
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™ “BWpnsOna were biult on the Pentonville plan, which 
now to sehre generally as a “ model ” for imitation, not 
in EnglaM alone, but all over the world. Sir Joshua Jebb, 
who presided over its erection, may fairly claim indeed to be 
the autlior and originator of modem prison architecture. 

The'building of Pentonville was epoch-making. The modem 
prison dates from it. The penal discipline of to-day, much 
modified and varied it is true, may be largely traced to it. The 
“ cell ” scheme of individual separation holds the ground, and 
countries which can afford the outlay have built or are building 
cellular prisons. France has made steady progress in this 
respect. Great additions have been made to La Santi prison 
in Paris, and a new prison on gigantic lines has been opened at 
Fresnes les Rungis, on the outskirt of the metropolis, to replace 
the obsolete Mazas, and to give cellular accommodation to the 
large numbers always on hand in Paris. Germany has embarked 
on penitentiary reforms with the provision of several new 
prisons; it is the same with the United Slates, Austria, Holland, 
Spain, Portugal, Denmark, Norway, Sweden. In Italy a com¬ 
prehensive scheme has been drawn up so that cellular imprison¬ 
ment may become a general rule. In Belgium, where penal 
administration has received the closest attention for a number 
of years, the regime of cellular imprisonment has been long 
carried to its farthest limits, and solitary confinement ranging 
over ten years and in some cases much more has been strictly 
enforced. Of late years, however, a new school has arisen in 
Belgium which expresses strong doubts of the wisdom or efficacy 
of prolonged cellular confinement. In England, moreover, 
whidi, if not the first to adopt separation in principle, certainly 
gave liie largest effect to it in practice, continuous cellular con¬ 
finement for short terms is ceasing to be the inevitable rule; 
and although it has been retained in cases of penal servitude for 
the first six month,s, it was in 1899 practically abandoned for 
lesser sentences, and all priisoners after the'first month work 
together in association under surveillance. In July 1910 the 
home secretary announced his intention to reduce it to one month 
in all cases, except those of recidivists (see Recidivism). The 
bias of modem practice, in short, is towards milder methods, not 
only in treatment, but in those anticipatory processes which 
may render imprisonment unnecessary. 

To understand the existing British prison system it is 
necessary to consider its gradual growth and the steps taken to 
establish it. Its foundations were laid by Sir Geoigge Grey, 
n*M9dtra home secretary, when transportation ended rather 
Brititt abruptly by the refusal of the chief colonies to 

Sytiaa. contmue to be the dumping ground for British 

convicts. Sir George Grey sought to d^ with the difficnlty 
as a whole, and to provide for ml classes of criminals, the most 
heinous deserving severe correction and the minor offenders 
in the earliest stages of misconduct. For the first there was 
some urgency, the latter was still the business of the local 
jurisdictions. The system now introduced consisted of three 
principal parts: (i) of a limited period of separate confinement 
m a home prison or penitentiary, accompanied by industrial 
employment and moral training; (a) of hard labour at some 
public works prison either at home or abroad; and (3) of exile 
to a colony with a conditional pardon or ticket-of-leave (?.».). 
No pains Were spared to give effect to this plan. Pentonville 
was available for the first phase; Millbank was also pressed into 
the service, and accommodation was hired in some of the best 
provincial prisons, as at IVakefield and Leicester.' Few facilities 
existed for canying out the second stage, but they were speedily 
improvised. Althmgh the hulks at home had been condemned, 
convict establishments in which these floating prisons still 


formed the principal part were organized at Bermuda tad 
Gitealtar. Neither of these was a conspicuous success; they 
were too remote for effective supervision,* and aldiough they 
lingered on ior some years they were finally abolished. The 
chief efforts of the authorities were directed to the formation 
of public works prisons at home, and here the most satisfactory 
results were soon obtained. The construction of a harbour of 
refuge at Portland had be«i recommended in 1845; in 1847 an 
act was. passed to facilitate the purchase of land there, and a 
sum of money was taken in the estimates for the erection of a 
prison which was begun next year. At another point, Dartmoor, 
a prison already stood available, although it had not been 
occupied since the last war, when ten thousand French and 
American prisoners had been incarcerated in it. A little re¬ 
construction made Dartmoor into a modem gaol, and in the waste 
lands around there was ample labour for any number of convict 
hands. Dartmoor was opened in 1850; two years later a convict 
prison was established at Portsmouth in connexion with the 
dockyard, and another of the same class at Chatham in 1856. 
The third .stage in Sir George Grey’s scheme contemplated the 
enforced emigration of released convicts, whom the discipline 
of separation and public works was supposed to have purged 
and purified, and who would have better hopies of entering on 
a new career of honest industry in a new country than when 
thrown back among vicious associations at home. The theory 
was good, the practice impossible. No colony would receive 
these ti(iet-of-leave men. Van Diemen’s Land positively 
refused to do so, even though this denial cut off the supply of 
labour, now urgently needed. The appearance of a convict 
ship at the Cape of Good Hope nearly produced a revolt. 
Al&ough Earl Grey addressed a circular-letter to all colonial 
governments offering them the questionable boon of transporta¬ 
tion, only one, the comparatively new colony of 'Western 
Australia, accepted. But this single receptacle could not 
absorb a tithe of the whole number of convicts awaiting exile. 
It became necessary therefore to find some other means for 
their disposal. Accordingly, in 1853 the first Penal Servitude 
Act was passed, substituting certain shorter sentences of penal 
servitude for transportation. It was only just to abbreviate 
the terms; under the old sentence the transportee knew that if well 
conducted he would spend the greater part of it in comparative 
freedom. But although sentences were shortened it was not 
thought safe to surrender all control over the released convict; 
and he was only granted a tidket-of-leave for the unexpired 
portion of his original sentence. No effective supervision was 
maintained over these convicts at large. They speedily relapsed 
into crime; their numbers, as the years passed, became so great 
and their depredations so serious, especially in garrotte robberies, 
that a cry of indignation was raised against the system, which 
led to its arraignment before a select committee of the House 
of Commons in 1863. 

Meanwhile prison discipline in the elementary stage, os inflicted 
on lesser offenders, was continually discussed. The subject 
was referred to many committees for inquiry, and it was shown 
that there was a lamentable want of uniformity in the enforci^ 
ment of legal penalties. The processes and treatment varied 
with the localities. Dietaries differed, here too ample, there 
meagre to starvation. The amount of exercise allowed varied 
greatly; there was no universal rule as to employment. In 
some prisons hard labour was insisted upon, and embraced 
tread-wheels or the newly-invented cranks; in some it did not 
exist at all. The cells inhabited by prisoners (and separate 
cellular confinement was now very general) were of different 
dimensions—variously lighted, warmed and ventilated. The 
time spent in these cells was not invariably the same, and as 
yet no authoritative decision had been made between Che 
solitary and silent systems. The first-named had been tried 
at Pentonville, but the period had been greatly reduced. The 
duration had been at first fixed at eighteen months, but it vm 
proved that the prisoners’ minds hod become enfeebled by this 
long isolation, and the period was. limited to nine months. In 
I many jurisdictions however the silent system,or that of associated 
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difierent qrstems of disopUne were in force. In 1849 Ifr 
Qnries Pearson, M.P., nun^ for a sdect conunittee to report 
upon the best means of securing some unifonn system wna^ 
should be at once punhiy^ reformatory and s^-supporting. 
He urged that all existing plau were inefficacious, and he 
advocated a new scheme by which the labour of all prisoners | 
should be applied to agriculture in district prisons. The result 
of a full inquiry was &e reiteration of views already accepted 
in theory but not yet generally adopted in practice. Thirteen 
more years elapsed and still no such steps had been taken. A 
new committee sat in 1863, and in its report again remarked in 
no measured terms upon the mon^ and wide differences that 
still existed in the gaols of Great Britain as regards construction, 
diet, labour and g^eneral discipline, “ leading to an inequality, 
uncertainty and mefficiency of punishment productive of the 
most prejudicial results.” Matters could only be mended by 
the exercise of legislative authority, and this came in the Prison 
Act of 1865, an act which consolidated all previous statutes on 
the subject of prison discipline, many of its provisions being still 
in force. Yet the years passed and uniformity was still far 
from secured; it was impossible indeed while prison administra¬ 
tion was still left to a number of local authorities, no two of 
which were often of the same mind. The legislature had tried 
its best, but had failed. It had exercised some supervision 
through its inspectors, had forbidden cells to be used until duly 
certified as fit, and had threatened to withhold exchequer 
Contributions from prisons of which unfavourable reports were 
received. Such penalties had exercised no sufficient terrors. 
It began to be understood, moreover, that the prisons under 
local jurisdictions were not always conveniently and economic¬ 
ally situated. Crime, with the many facilities offered for rapid 
locomotion to those who committed it, had ceased to be merely 
local, and the whole state rather than individual communities 
ought to be taxed; prison charges should be borne by the public 
ex^equer and not by local rates. These considerations gained 
strength and led at length to the introduction of the Prison Bill 
which became law in 1877, by which the control of all gaols 
was vested in a body of prison commissioners appointed by and 
responsible to the home secretary. These commissioners had 
power to consolidate by closing sufierfluous prisons, to establish 
one system of discipline, and generally by watchful supervision, 
aided by the experience of specialists, to maintain that much- 
desired uniformity which had been so long and unsuccessfully 
sought. At the same 'time the co-operation of the local 
magistrates was invited so far as advice and assistance were 
concerned; but all real power and control has passed from their 
hands into that of the commissioners of prisons. The system 
established by the act of 1877 is that now in force. 

As for penal servitude, the punishment reserved for the 
gravest offences, great changes had been introduced. We left 
this branch of the subject at a parliamentary inquiry. The 
verdict given was in the main satisfactory; but doubts were 
expressed as to the severity of the discipline inflicted, the prin¬ 
cipal features of which were moderate labour, ample diet and 
substantial gratuities. The first was far less than the work free 
men did for a livelihood, the second larger, the third excessive, 
so that convicts often left prisons with thirty, forty, even 
eighty pounds in their pockets. Penal servitude, to use the 
words of the lord chief justice Sir Alexander Cockbum, one of 
the members of the committee, “ was hardly calculated to pro¬ 
duce on the mind of the criminal that salutary dread of the 
recurrence of the punishment which may be the means of 
deterring him and, throi^h his example, others from the commis¬ 
sion of crime." The chief recommendation put forward to mend 
the system comprised lengthening of all sentences, a diminution 
in the dietaries, the abolition of large gratuities, and, speaking 
broadly, a general tightening of the reins. The most notable 
change however was m re^urd to labour, the quantity and 
value of which was to be regulated in future by the so-called 
“mark-system.” This plan had originated with Captain 
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industry by marks, whidi on reaching a givoi total would 
entitle them to th^ release. This mark system iiad idraady 
been tried with ^[ood results in Ireland, affiere the Iridt system,, 
as it was called, mtroduoed by Sir Walter Crofton, had attra^ed 
t^espread attention. There had been a very marked diminu¬ 
tion m crime, attributable it was supposed to this system, 
vffiich was in almost all respects the same as the English, although 
the Irish authorities had invented an “ interm^iate stage ” 
in which convicts worked in a state of semi-freedom and ffius 
practised the self-reliance which in many produced reform. 
As a matter of fact the diminution in crime was traceable to 
general causes, such as a general exodus by emigration, the 
mtroduction of a poor law and an increase in the facilities for 
earning an honest livelihood. It may be added here that judged 
by later experience the Irish system had no transcendent merits, 
and it is now extinct. But we owe sometbmg to the Irish prac¬ 
tice which first popularized the idea of maintaining a strict 
supervision over convicts in a state of conditional release, and it 
reconciled us to a system which was long wrongfully stigmatized 
as espionage. The mark sy.stem, os recommended by the com¬ 
mittee of 1863 and as subsequently introduced, had however 
little in common with either Maconochie’s or the Irish plan. 
It was similar in principle and that was all. According to the 
committee, every convict should have it in his power to earn 
a remission—in other words, to shorten his sentence by his in¬ 
dustry. This industry was to be measured by marks earned by 
hard labour at the public works, after a short probalional term 
of close “ separate ” confinement. But the remission gained 
did not mean absolute release. All males were to be sent, during 
the latter part of their sentence, “ without disguise to a thinly 
peopled colony,” to wprk out their time and their own re¬ 
habilitation. The committee still clung to the old theory of 
transportation, and this in spite of the lively protests of some 
of its members. The one outlet remaining, however, that of 
Western Australia, was soon afterwards (1867) closed to con¬ 
vict emigrants; and this part of the committee’s recommenda¬ 
tions became a dead letter. Not so the mark system, or the 
plan of earning remission by steady industry. This was carried 
out on a broad and intelligent basis by officials prompt to avail 
themselves of the advantages it offered. Thus in 1877-1878 
efforts were made to minimize contamination by segregating 
the worst criminals and restricting conversation at exercise. 
A special class was formed in 1880, in which all convicts “ not 
versed in crime,” first offenders and comparatively innocent 
men, are now kept apart from the older and more hardened 
criminals. The committee last quoted gave it as their opinion 
that “ penal servitude as at present administered is on the 
whole satisfactory; it is effective as a punishment and free from 
serious abuses ... a sentence of penal servitude is now 

f enerally an object of dread to the criminal population.” 
ince then, steps have been taken in the classificatbn of 
convicts when undergoing sentence with a view to dealing more 
effectually with habitual criminals. 

Having thus traced the history of secondary punishments and 
prison discipline in England, it will be well to de- istmt 
scribe the ^stem now actually in force. This will 
be best understood if we follow those who break 
the law through all the stages from that of arrest, oiteipUat 
through conviction, to release, conditional or laBagbad. 
complete. 

After a short detention in a police cell, an offender, unless 
disposed of summaril}, passes mto one of His Majesty’s prisons, 
there to await his trial at sessions or assizes. The period thus 
spent in the provinces will never exceed three months; in London, 
with the frequent sitting at Clerkenwell and of the Central 
Criminal Court, it is semom more than one month. While 
awaiting trial the prisoner may wear his oVn clothes, provide 
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bis own food, see and conuminicote with his friends and legal 
adyieer so as to pr^xire fully for his defence. His fate after 
oofinrictioa depends on his sentence. If this be " imptiaon- 
ment,” so caQed to distiiiguish it from penal servitude,” 
although both mean deprivation of Ubeity and are closely akin, 
it is undergone in one of the “ local ” prisons—the prisons till 
1878 under local jurisdiction, but now entirely controlled by the 
state through the home secretary and the commissioners of 
prisons. The r^ime undergone is cellular; able-bodied pri¬ 
soners are kept in strict separation for at least a month, and 
during that time subjected to severe labour, although the term 
of drst-class hard labour and of purely penal character no longer 
exists. The tread-wheel has also been abolished. A system 
of progressive stages based on the mark system has been adopted 
in the local prisons, and the prisoner’s progress through each 
d^ends on his own industry and good conduct. During the 
first month he sleeps on a plank bed, a wooden frame raised 
from the floor, with bedding but without mattress. When he 
has earned the proper number of marks, which at the earliest 
cannot be until one month has elapsed, he passes into the second 
stage and is allowed better diet and a mattress twice a week. 
The third stage, at the end of the third month, gives him further 
privileges as regards diet and bed. The fourth stage concedes 
to the prisoner a mattress every night, and the privilege, if well 
conducted, to communicate by letter or through visits with 
his friends outside. These stages are applicable to females 
except as regards the plank bed; youths under sixteen and old 
men above sixty are also allowed mattresses. A small gratuity 
may be earned during the second and three following stages, 
amounting in the aggregate to ten shillings. The labour, too, 
may be industrial, and include instruction in tailoring, shoe¬ 
making, basket-making, bookbinding, printing, and many more 
handicrafts. Throughout the .sentence the prisoner Im the 
advantage of religious and moral instruction; he attends divine 
service regularly, and whatever his creed is visited by a chap¬ 
lain professing it, and receives educational assistance according 
to his needs. His physical welfare is watched over by competent 
medical men; close attention is paid to the sanitary condition 
of prisons; strict rules govern the size of cells, with their light¬ 
ing, warming and ventilation. Dietaries are everywhere tiic 
same; they are calculated with great nicety according to the 
time of durance, and afford variety and ample*nutrition without 
running into excess. In a word, as regards discipline, labour, 
treatment, exactly the same system obtains in the “ local ” 
prisons throughout the United Kingdom. 

Where the sentence passes beyond two years it ceases to be 
styled imprisonment and becomes penal servitude, which may 
be inflicted for any period from three years to life. The 
prisoner becomes a convict and undergoes his penalty in one 
or more of the convict prisons. These are entirely under state 
management. A sentence of penal servitude as now admin¬ 
istered consists of three distinct periods or stages :”(i) that- 
of probation endured in separate conflneinent at a so-called 
“ close ” prison; (2) a period of labour in association at a public 
works pnson; and (3) conditional release for the uriexpited 
portion of the sentence upon licence or ticket-of-leave. 

I. In the first stage, which was limited to six months, but 
which it is proposed to reduce to one month, the convict passes 
his whole time in his cell apart from other prisoners, engaged 
at some industrial employment. He exercises and goes to 
chapel doily in the society of others, but holds no communica¬ 
tion with them; his only intercourse with his fellow-creatures 
is when he is visited by the governor, chaplain, schoolmaster 
or trade instructor. This period of almost unbroken solitude 
is of a painful character, and its duration ha.s therefore been 
wisdy limited. 

a. The second is a longer stage and endures for the whole or 
a ^eater part of the remainder of the sentence, its duration 
being governed by the power a convict holds in' his own hands 
to earn a remiuon. It is now passed at a public works 
prison; either at Aylesbury ^females), Borstal, Dartmoor, Park- 
hurst or Pifftland. While ocular separation, exo^ at work, 


at prayers or exercise, is strictly maintained, lobonr is in osso- 
ciation under the close and constant supervision of officials. Inter- 
coonmunication no doubt takes place; men workii^ together 
in quarry, brickfield or barrow-run, and out of eardiot of Hwir 
guardiaiu, may and do converse at times. But the work is 
too arduous to allow of long and desultory conversation; the 
diance of contaminatbn is now minimized by the careful 
separation of the less hardened from the old offmders. There 
is no reason to suppose that any gmt evils arise from this 
association, and without it the execution of the many important 
national public works which now attest its value would have 
been impossible. Among these may be mentioned the follow¬ 
ing : tlie quaking of stone for the great Portland breakwater, 
nearly * m. in length and between 30 and 60 ft. de^ in the 
sea, with the defensive works on the Verne, batteries, case¬ 
ments and barracks intended to render the island of Portland 
impregnable, and the enlargement and extension of the dock¬ 
yards at Chatham and Portsmouth. At Borstal a line of forts 
intended to protect Chatham on the south and west have 
been erected by convicts; they have also built magazines at 
Chattenden on the left bank of the Medway. Besides this, 
convict labour has been usefully employed in the erection of 
prison buildings at new points or in extension of those at the 
old. In all cases the brides have been made, the stone quarried 
and dressed, the timber sawn, the iron cast, forged and wrought 
by the prisoners. The great merit of this system is the skill 
acquired in handicrafts by so many otherwise idle and useless 
hands. Convict mechanics are rarely found ready made. It 
is a fact that a large percentage of the total number employed 
at trades learnt them in prison. The.se results are no doubt 
greatly aided by the judicious stimulus given to the highest 
efiort of the mark .system. The chief objection to enforced labour 
has been the difficulty in ensuring this; but the convict nowa¬ 
days eagerly tries his best, because only thus can he win privi¬ 
leges while in prison and an earlier release from it. Every 
day’s work is gauged and marks recorded according to its 
value; upon the total earned depends his passage through the- 
stages or classes which regulate his diet and general treatment, 
and more especially his interviews and communications with 
his relations and friends. Yet more; steady willing labour 
continuously performed will earn a remission of a fourth of the 
sentence. It must be borne in mind that the marks thus earned 
may be forfeited at any time by misconduct, but affect remission 
to this extent only. The full remission in a five years’ sentence 
is one year and ninety-one days; in seven years, one year two 
hundred and .seventy-three days; in fourteen, three years one 
hundred and ninety-seven days; in twenty, four years one 
hundred and ninety days. “ Lifers ” cannot claim any remis¬ 
sion, but their cases are brought forward at the end of twenty 
years and then considered on their merits. 

3. Having earned his remission the convict enters upon the 
third stage of his punishment. He is released, but only con¬ 
ditionally, on licence or ticket-of-l«ave. This permission to be 
at large may easily be forfeited by fresh breaches of the law. 
Stringent conditions are endorsed upon tiie licence and well 
known to every licence holder (see Ticket-op-Leave). 

Further modifications have been introduced from time to 
time in the British penal system, tending mostly to milder 
diK^line, more intelligent classification of prisoners and a 
certain amelioration of their lot. In its general outlines the 
system as set forth above has been maintained, but the depart¬ 
mental committee appointed in >895 made some important 
reconunendations which were presently adopted in part. The 
conunittee was dissatisfied with the moral results achieved 
and thought that more attention should be paid to reformatory 
processes. They believed that “ few inmates left prison better 
than when they came in.” Recommittals were frequent and 
recidtviBn on the incRase. Imprisonment was not sufficiently 
deterrent to the habitual criminal class, and small attention 
waa paid to the reclamation of less hardened offenders. The 
views of this committee were embodied in a Penal Servitude 
bill which was long debated, but became law in 1898, It 
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emphaaizcd the excellence of the system devised in iftyofor the 
se^^tionof thecomparatively innocent from convicts hardened 
in crane. Ihe system of the “ star " class as original estab¬ 
lished provided that the prisoner never previously convicted 
should fa« knt absolutely apart, at chapel, labour, exercise and 
in quarters, from his less fortunate feUows who had already hem 
imJ)risoned. The rule was strictly enforced apd with the moat 
conspicuous results, so that little more than i % of " stars ” 
have been re-oonvjcted when once more at large. The privilege 
of the “ star " is only accorded after careful inquiry and reason¬ 
able proof that the individual has never before been sent to 
prison. Reference is made to the police at the time of con- 
vietkm, and the duty of looking uito previous and present 
character is very strictly perfomred. The inquiry is continuous 
and may be prolonged into the sentence; ^en, if necessary, 
correction is applied. But as a matter of fact very few mistakes 
are made. It is obvious that wrongful admission into the 
‘‘ star ” class might be fraught with nuschievous consequences, 
and it is well known that a first sentence does not necessarily 
mean absolute unacquaintance with crime. For administrative 
convenience the “ stars ’’—whose name comes from the scrap 
of crimson cloth worn on cap and jacket sleeve—have been 
generally concentrated at Portland, and employed in labours 
specially allotted to them, for the most part demanding a higher 
rate of intelligence than the general average shown by convicts. 
Moulders, blacksmiths, carpenters, tinsmiths, stonemasons, 
bookbinders, painters and various other trades and handicrafts 
are the peculiar province of tlie “ stars.” 

The Prison Act of 1898 made some marked changes in penal 
discipline. One was the strict limitation of corporal punishment 
to offences of mutiny and gross personal violence to officers, 
where previously it might be inflicted for many forms of mis¬ 
conduct, and it can only now be adjudged under great restrictions. 
It was feared that the removal of this powerful deterrent would 
adversely affect discipline, but on the contrary, the yearly average 
of prison offences ha.s diminished from 147 to 131 per thousand 
prisoners, and it has been felt by the authorities that the limita¬ 
tion was salutary and wise. Another change was the power given 
to cuurts of law to differentiate between offenders Ijy ordering 
them one of three classes of treatment ranging from severe to 
less rigorous. The first of these divisions was akin to that of 
former first-class misdemeanants; the second division was 
allotted to persons guilty of trivial offences not amounting to 
moral depravity, the tliird division was apportioned to serious 
crime calling for severe repression, involving strict separation for 
the first twenty-eight days with ” hard labour ” (now an obso¬ 
lete expression, since all prison labour is nowadays accounted 
“ hard^’). The scheme was judicious, but courts have been dow 
to make use of its provisions. Yet a third improvement was 
permission conceded to prisoners locked up in default of f)ay- 
ment of fine, to obtain a reduction of time proportionate to part 
payment of the fine. The numbers under both categories are 
considerable, and taken together show a steady increase in the 
ten years from 189a (when the acts first came into effect) to 
1902, the figures being 33,80a in 1892 and 31,302 in 190a. 

Imprisonment, albeit somewhat modified and diluted, con¬ 
tinues to be used as the chief penalty and most trusted patmeea 
for all crime. The medicine is so simple in application and 
so easily available that it is served out almost automatically 
and indifferently to every law-breaker; the pickpocket and the 
burglar are locked up next door to the clergyman at variance 
with his bishop; the weak-kneed and self-indulgent drunkard 
rubs shoulders with the political zealot who has endangered 
the peace of nations. There is an enormous mass of so-called 
crime in England which is not crime at all, and still is perpetually 
penalized by an infliction of imprisonment for such riiort periods 
as to be perfectly futile. The bulk of the offences for which 
it is meted out are trivial and unimportant. Eighty-three per 
cent, of the annual convictions, summarily and on indictment, 
followed by committal to gaol, are for misconduct that is dis¬ 
tinctly non-criminal, such as breaches of municipal by-laws and 
police regulations, drunkenness, gaming and offences under the 


vagrancy acts. The lenimcycff the sentences indicatestiu com- 
{XH«l»ve}y trifling ohirecter of the tmsoBgiiamg. Forty ctttt. 
of the males and 39 % of the females were sent to prison for 
periods of a week or 1^; on the other hand, no. more than 4 % 
were seotesced to six axnths and under, cmly a% were imprismud 
for WmB between six months and one year; and 75 % to more 
than one year. The question will arise some day whether it 
is really necessary tO maintain loeri pruons, with nil 

their elaborate par^Hernalia, then iraposi^ buildiii« and 
expensive staff, to maintain discipline in daily, life and insist 
upon the proper observance of customs and usages, many of them 
of purely m^ern invention. Of course there is in most cases 
the alternative of a fine, the non-payment of which entails the 
imprisonment; yet a penalty impoi^ on the pocket» so clearly 
the proper retribution for such misdeeds that better methods 
should be devised for the collection of fines. 

The chief aim of penal legislation should indeed* be cither 
to keep gaols empty or to use them only where distinct reduction 
in the number of offenders, whether by regeneration ot by con¬ 
tinuous withdrawal from noxious activity, can be obtained. An 
axiom based upon this view has been formulated, and although 
paradoxical it may well be quoted here. The great aim and 
object of all penid processes, it has been said, should be the 
recognition of the general principle of dividing all offenders 
into two categories: (i) those who ought never to enter a gaol, 
and (a) those who ought never to be allowed to leave it. Praise¬ 
worthy efforts to compass the first end have been made in recent 
legislation. The First Offenders Act in 1887 had the effect of 
postponing sentence and sparing these offenders from incar¬ 
ceration subject to their good conduct. An average of about 
4500 thus escaped imprisonment in the five years between 1893 
and 1897, and an average of 5500 the five following years. 
The gain in this was great, seeing that no more than 6 to 
8% were actually sent to gaol after the commission of a 
second offence, and that there was therefore a very distinct 
saving in cxpen.se of maintenance of prisoners incarcerated. 
The value of this act is to be seen in its wide adoption. It is 
in force in some of the states of the American Union. It was 
adopted in France by the Berenger law of 1891, and in Belgium, 
where 14 % of sentences of imprisonment in one year and a half 
were postponed. In some countries the concession has been 
accompanied by admonition. The Summary Jurisdiction Acts, 
by which large numbers of minor offenders were discharged on 
bail, or subjected to fines or very brief terms of imprisonment, 
have also tended to diminish the prison population enormously. 
The number annually discharged increased from 33,000 in 
1893 to 51,302 in 1902. This excellent system has commended 
itself to many countries and it is now adopted by the bulk of 
governments and jurisdictions owing allegiance to the British 
Crown. 

Two new systems of applying imprisoiunent have commended 
themselves to English administrators, and both have been 
effected by the Prevention of Crime Act 1908. The first is a 
new method for educating and reforming young offenders, 
already on the frontiers of habitual crime, no longer children, 
but at an age still susceptible of permanent improvement; the 
second is the legal acc^tance of the principle of indefinite 
detentitm, the willingness to inflict an indeterminate sentence 
on those who have already forfeited the right to be at large. 

Both these measures originated in the United States. The 
Borstal scheme of a juvenile-adult reformatory has been to 
some extent planned on the institutions of Elmira reformatory 
in the state of New York and of Concord in Massachusetts (see 
Juvenile Offender.?). Side by side with the new processes 
introduced, the idea of the mdeterminate sentence was started 
and put in practice, by which release was made to depend upon 
reasonabite hope of amendment and sentences were prolonged 
until it was more or less certain that the treatment had resulted 
in cure. 

Other measures are set forth in the new clasufication of 
convicts, prescribed by the secretary of state in the rules sub¬ 
mitted by him to the House of Commons in 1904. All convicts 
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are ciassed in three categories, viz. (A) the Ordinary division;! 
(B) the Habitual Offenders’ division; and (C) the Long Sentence 
^vision. 

The “ A ” or Ordinary division comprises all ordinary con- 
'victs under old rules who are still separated into the three classes 
lOf “ star,” intermediate and recidivist, as provided by the act 
of 1898. The qualifications for each class are dearly laid down. 
Only those never previously convicted, or known as of not 
habitually criminal or corrupt habits, are eligible for the “ star ” 
•class. The intermediate dass takes those not previously con¬ 
victed but deemed unsuitable as “ stars ” from antecedents 
.and generally unsatisfactory character. The recidivist class 
is for those previously sentenced to penal servitude or whose 
record shows them to have been guilty of grave and persistent 
crime. 

These three classes begin with cellular confinement, but for 
varying periods; the first for three months, the second six 
months and the third for nine months, in all cases subject to 
a medical report upon mental and physical condition. Female 
convicts pass the first three months of their sentence in separate 
cdls. 

The “ B ” division indicates the worst penalties to be inflicted 
upon habitual criminals. There is no recognition whatever of 
the principle of the indeterminate sentence. The law merely 
prescribes the forfeiture of all remission. The convict is not 
eligible for release or licence, but when the time of conditional 
liberation would have formerly arrived the case is submitted 
to the authorities and dealt with on its merits. Early release 
depends upon the reports on industry and conduct, and the 
prospect of his keeping straight if set free. He may have to 
“ do ” his whole time but not an hour beyond it. 

Certain privileges are conceded to the “ B ” division to com¬ 
pensate those in it for the loss of remission. They wear a special 
dress, a band of blue cloth on the left arm; they may earn an 
extra gratuity and spend a part of it in buying extra food or 
articles of comfort and relaxation; they may take their meals 
in association, converse at them or at exercise, but not at 
labour. 

The “ C ” division has been designed for Mnvicts ^rving long 
sentences, who have gained all possible privileges in the early 
years of sentence and have little or nothing, to expect further 
until the last year of their sentence, when they may earn an 
additional gratuity. But after ten years they may enter the 
“ C ” division, earn a special gratuity therein, and enjoy the 
various privileges accorded to the “ B ” or habitual criminals 
division with the additional advantage that there is no inter¬ 


ference with their remission. 

Still milder and more humanitarian prison treatrnent was 
that put forward by the home secretary in igio in his spe^h 
already referred to. In it he suggested that the following 
reforms should be carried out, some by administrative order 
and .some by future legislation: (i) time for the payment of 
fines Micted for minor offences; (a) discijJinaty treatramt 
outside prison for all offenders under 21 years of age; (3) 
punishment of tho.se guilty of offences not involvmg mbm 
turpitude to be relieved of all degrading features; (4) the 
reduction of the period of solitary confinement to a maximum 
of one month; (5) and the abolition of the ticket-of-leave 
system. It was also proposed to give four lectures or 
concerts a year in convict prisons. 

Pri$ons in ol/ur Conniries.—Tbe general progress made in P^n 
treatment wiU be best realized by a brief survw of penal insumbons 
in the principal countries of the world. It will be convenient to take 

them alphabeti^Uy. , , , a. t. * 

I Ausiria-Hungary.’^The regime of cellular confinement has not 
been universally adopted; only six prisons are built on that princirie 
and no more than 15 % of the whole number of prisoners can be 
subjected to the system. CeUular separation is not inflictid for 
long periods, the minimum being six months and the maximum 
ttaee wars The bulk of the prisoners live and labour In common. 
A gte£' feature has been the execution of public works by prisoners 
In a State of semi-liberty beyond prison walls—the practical Mopticm 
of the so-called " Irish " or intermediate prison—and good results 
are seen la road-makiiig and the improvmaont of river courses. 


2. Brigium, —^Thia country has spared neither pains nor ntcKW 
in carrying out penal processes, and the Belgian prisons are examples 
of the cSular system prolonged to the utmost limits of human 
endurance. There is a minimum of ten years, but the individual 
may elect to continue in sensation, or be transferred to tun'tial 
assocUttios. A new school of Belgian criminologists has been headed 
by M. Prins, the chief of the prison department, who has protested 
that to hope the vicious, haraened offender, aiter a long detention, 

** surrounded with every attention, soaked with good counsel, will 
leave his cell regenerated,'* is a Utopian dream. 

3. Bfiiish Dominions beyond the Sea. —The principle of cellular 

separation was acc^ted as far back as 1836 and the model prison of 
PentonviUe^ opened in has since been copied thipugnout the 

civilized worlch The cellular system has been s^opted in all British 
colonies with various modifications, and prisons built on modem 
principles are to be found in Canada, Anstralia, New Zealand and 
the Cape of Good Hope. India retains association as the nyeteim 
most suitable for its criminal classes, with other methods generally 
abandoned in Great Britain, such as the employment of well- 
conducted prisoners as auxiliaries in prison discipline and service; 
deportation is still the penalty for the worst offences and is carried 
out on a large sc^e and with satisfactory results in the Andaman 
Isl^ds. In iigypt since the establishment of British control a very 
marked change nos been introduced in prison affairs. 

4. Denmark. —In Denmark all convicted prisoners pa» tiirough 
several stages, from cellular treatment to tne intermediate prison 
and conditional liberty. Two new prisons on the latest model have 
been erected at Copenhagen, one for males and the other for females. 
The smaller gaols for short terms are mostly on the cellular plan. 

5* France. —France has devoted very considerable attention to 
prison matters and is now practising the two extremes of treatment, 
the strict cellular isolation of the Belgian system and the penal exile 
or tran.Hportation which was long the English rule. 

6, Germany.— The unified Germmi Empire has not as yet adorted 
one system of prison treatment, and its various component kinguoms 
still retain independence in views and practice. 

Baden has a well-known cellular prison at Bruchsal, but separation 
is not imposed for more than four yews and associated labour is 
carried out in another quarter of the prison.^ 

Bavaria has four cellular prisons, the chief being at Munich and 
Nuremburg, but the collective system also obtains. 

Prussia having declared for the cellular system constructed the 
well-known Moabit prison in Herlin, also those of Ratibor in Silesia 
and of Herford in Westphalia, while tliose of Graudenz, Br^a^ 
'Vciden and Cologne have been added since. The total number of 
leparate cells to-day is 11,041 against 3247 in 18O9. Two nw 
:^ular prisons, Luttringhausen and Saaxbrucl^ have recently been 
idded. Frankfurt has a good prison on the Pentonville (London) 
Jan; so has Hamburg; and new buildings have been woc^ at 
iVohlan, Siegburg, Breslau and Munster. Smarate cells m I^ssia 
lad increased in 1896 from 3247 tu *^ 57 . 1 * The cellular regime is 
ipplicable to prisoners between i8 and 30, and to first ofl[onders of 
;o years of age, the term being fixed by the governor of the gaol, 
out never exceeding three years. „ . , - ^ 

Saxony established a penitentiary at Zwickau m 1850 and m its 
earlier management exhibited exaggerated kindness to its mmates. 
Both the cellular and the associated systems obtain. 

Wiirttemberg has accepted the cellular system. There are 
prisons for females at Heilbronn, and for males at Ludwigsburg and 
Stuttgart; in Wurttemberg itself the regime is coUeebye. 

7 Holland has followed her nearest neighbour Belgium and has 
now at command separate cells sufficient to receive the whole 
number of her prison population. The system of unbroken seclusion, 
prolonged to five years, is maintained with strictness. 

8. itelv.—Although accepting the prmciplc of cellular impnson- 
ment, Italy has not adopted it largely, partly from w^t of funds 
and iot a little because the current of thought liM sot ^amst iL 
The really penal establishments are 77 in number, the great ergoitolo 
of San Stef^o being one. Agricultural labour for convicts has bera 
tried in colonies of coatti (or those provisionaUy released) planted 
out In the islands of the Italian archipelago. . ^ 

o. Norway.—'Ihe aeparation of Norway, m an mdependent state, 
from Sweden has produced no great change in its prison institutions, 

which stm follow the lines of the neighbouring country. ^ ^ ^ ^_ 

JO. Portugal. _There are three or more cellular prisons a,t Ijst^, 

Coimbra and Santarem, and the system of strict separation when 
first adopted in 1884 was expected both to amend and deter. 

II. Suitdtn .— Prince Oscar of Sweden was one of the ewliest 
adherents of cellular imprisonment, and at his urgent rmre^tabon 
penitentiary reform was warmly esTOused in ^ 
is stiU felt, and the syslcm in force m Norway md Swedm is 
live from strict separation to working outside the ceil SwMm, 
which adopted the ceUular system m 1842. ^ now c^s sufta^ 
for prisoners sentenced to two years and less. There are three 
prinmpal central prisons, one at Langholm Stockholm, a second 
at MJmo and a third at Mya Varfet near GtrthMburg. 

■2. UnUtd Sfotos.—The penal system of the I^ted Statw vanes 
between being tbe most advanced and the most backw^ in toe 
civilized world. At one end of toe scale are toe numerous bad 
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eountsr gioli aod the horron oi the convict ieeee lyetam in the 
aouthern eUtee, now neatly extinct; at the other euch modem and 
well-equipped reformatories as Elmira and Concord (see Juvskilb 
O mNDsas], The worst feature is the indiscriminate association 
sometimes seen of ail inmates, bond and free, the convicted uid 
accused; oven witnesses against whom there is no shadow of a charge 
are sometimes imjmsoned among felona Nor is it only in distant 
cornets of the great continent that this criticism apjpue^ though 
constant improvements are removing the grounds for it It is omy 
a short time since the local gaol in the city of New York, “ the 
Tombs," a house of detention for prisoners awaiting trial, was 
describra in an official report to the state legislature a^‘ a disgrace. 
... It is defective in every saodem appliance It is dark, damp and 
ill-ventilated . . . worst of all is the hideous system of keeping two 
or throe men in a cell;,.. a means of indescribable torture to a decent 
man and a prolific source of vice and crime to a criminal. Sudi 
treatment of dogs would be gross cruelty." This building has, how¬ 
ever, now been pulled down, and a new and better one has taken its 
place. The administration of prisons rests mainly with the various 
state authorities, and there is no federal or general system which 
would introduce uniformity of treatment. The federal government 
has no influence or control except for ofiences against die federal 
laws, regulating coinage, postal service, the revenue and so forth. 
Prison management is essentially a local concern, but some general 
features are common to all states, such as the rule that while peHy 
offenders and prisoners awaiting trial are under county and ci^ 
jurisdiction, the state takes charge of all persons convicted of 
serious crimes. The state prisons receive by far the largest propor¬ 
tion of the criminal population, more than half the generd total 
being imprisoned therein. Some of them are models of cleanliness 
and good order, built on the best and most imposing lines with large 
com^rtablc cells and an abundance of light and air. The earnest 
desire of most prison admini-stration is to develop industrial training 
and trade profits side by side with mildness of treatment. The latter 
sometimes lapses into methods which are not usually thought 
compatible with prison discipline, such as the permission to play on 
musical instruments, the holding of concerts, the privilege oi smoking 
and chewing tobacco, of receiving baskets of provisions, novels and 
newspapers from friends outside. 

It IS worthy of note that prison architecture in the United States 
misses many of the gloomy features common to such constnictiona 
The newest prisons are generally lighter, more roomy, better venti¬ 
lated and on the whole more comfc^ablo than even the best British 
risons. In 1900 Sir £. Kuggles Brise, the English expert on prisons, 
cclarcd that " the purity of the air and the cleanliness of the Ameri¬ 
can prisons are admirable, and under a very elaborate system of 
warming by hot air, a regular and vniform temperature is sustained 
throughout the year, which, considering the varying nature of the 
climate from extreme heat to cold many points below zero, is a 
considerable engineering triumph.” 

Prison Industries. —It is an axiom in prison science that enforced 
labour cannot easily bo made productive. No doubt the problem 
has been in a measure solved m England by that useful incentive 
to industry, the mark system. But the more substantial returns 
cannot always be expected with the sedentary employments and 
single-handed effort inseparable from the regime of ceUular imprison¬ 
ment. England for many years past, in ^opting the principle of 
Public Works Prisons after a certain short period spent in separa¬ 
tion, has pronounced in favour of open-air employment in association. 
Although the system still has many hostile critics its value cannot be 
contested. It has been said by a trustworthy authority,' " We are 
convinced also that severe labour on public works is most beneficial 
in teaching criminals habits oi industry and training them to such 
employments as digging, road-making and brick-makmg—work of a 
kind which cannot be carried on in separate confinement." A good 
proof of the value of the system as icmunerative and healthful, 
morally and physically, is seen in the growin;^ desire of other coun¬ 
tries to follow our lead. Very similar operations have been carried 
out in Austria-Hungary, where largo tracts of land have been brought 
into cultivation, and watercourses have been diverted successfully 
despite serious difficulties, climatic and physical; in Russia convict 
labour has been largely us^ in the construction of the Trans-siberian 
railway; the military operations in the Sudan were greatly aided by 
convict labourers enga^ in useful work at the base and all along 
the lino; Italy passed a law in 1904 enacting outdoor labour for the 
reclamation wd draining of waste lands by prisoners under long 
sentence; and France, aluiough much wedded to cdlular imprison¬ 
ment, is beginning to favour extra-mural employment of ppsoners 
under strict regulations. The subject was discussed at the Peniten¬ 
tiary Congress at Budapest in 190J, and a resolution passed recom¬ 
mending extra-mural employment for prisoners of rural origin, 
vagrants and drunkards, and those subject to tuberculous disease, 
" so largely the concomitant of cellular confinement." 

Prison industries continue to be largely sedentary in character; 
they cover a wide ranro, although the conditions of life are for the 
most part artificial. Most trades and handicrafts are practised, 
such as shoemaking, tailoring, carpentry, the work of white- and 
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blacfctmi&s; skilful and intdligent worieman, such as fhe French and 
Jwaaese. find a wide outlet for their versatile and artistic talent 
The well-known products, styled articles de Parse, prinn-made, find 
a large sale, and many objects of high art, fine piunting& doimnni 
enainels and gold laoqner are among the beautiful products from 
Japanese prisoners. The indoor manufactures followed in British 
prisons are not so varied as the foregoing and have been limited by 
the protests and objections raised by fTM or outside labour against 
alleg^ unfair competition. Accordingly, the production of goods 
has neen largely curtailed for the open market and prison lahonr is 
restricted nowuays to supplying articles required for current use 
by public departments—euch. as the navy, army, post office and, 
of course, all prison establishments. Prison labour has found an 
outlet, therefore, in such work as service blanket making, hammock 
making, mail-bag making, the manufacture of cartridge cases, flags, 
chopping firewood for bsuiracka and so on, having Mn diverted 
almost entirely from mat-making, once an exclusive prison trade 
originally invented indeed by prison task-masters. The total 
annual value oi the labour appliM in English prisons has varied. 
In 1896-1897 the total accruing from manufactures, farm operatiqns 
and the ordinary service of the prison was £213,812, the prison 
population in local and convict prisons being 17,614; in 1903-1904 
the total amounted to £244,518, the prison population on the 31st 
of March I904being2i,ii7. Tbegross expenditure was £524,289 for 
1896-1897, as against £615,656 for 1903-1904. Figures are not avail¬ 
able for any exact comparison of outlay and return in other countries, 
but the earnings in European countries generally run to about half 
the expenditure. In the United States the policy varies between the 
two extremes oi making prisoners seli-supporting and oi leaving 
them in idleness so that the whole weight of expense falls upon the 
state. In some states economic considerations have earned the 
day; in others the stringency of labour laws under the pressure of 
laiwur associations has paralysed all prison industry. In the first 
mentioned, the contract system, by which a contractor hires the 
prisoner's labour from the state, has proved very profitable, but at 
the sacrifice of discipline and neglect of reformatory processes upon 
the individual. This leasing-out system has been carried further in 
some of the southern states, and has produced the convict camps, 
which have been much criticized and condemned from the harshness 
of the discipline enforced, the many abuses tliat exist and the meagre 
results other than monetary that have been obtained. 

The modern movement in favour of industrial employment 
combined with humane and intelligent considerations has swept 
away the more or less barbaric method of enforcing labour by auto¬ 
matic machinery such as tho treadmill, crank and shot drill (see 
Tseadmill). 

Aptkoxities. —John Howard, State of Prisons in England and 
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Unis (1837); Crawiord, Report on Penitentiaries (U.S.A., 1838); 
Maconochie, Prison Discipline (1856); Dr Guillaume, Progress of 
Prison Discipline in Switeerland (1872); Arthur Griffiths, Memorials 
of Millbank (1873), Chronicles of Newgate (1882); Armingol y Cornet, 
I^sons and Prison Discipline in Spain (1874); Stevens, Rigime des 
ttablissements pMtentiaires en Belgique (1875); F. V. Holtzendorf 
and von Jagemann, Handbuch des Gefdngmswesens (1877); ScagUa 
Beltrani, Reforma peniteruaxia tn Italia (1879)- Sir Edmund F. Du 
Cane, Punishment and Prevention of Crime (1885); Braco, Estudos 
penitenciarios e criminaes (Lisbon, 1888); Garofalo, Studio sul 
delitto, suite sui cause e sui meisi di repressions (18^); Adolphe 
Guillot, Les Prisons dc Paris (1890); Tallack, Preventive and Peno¬ 
logical Principles (1896); Salillas, Vida penal en Espafta (Madrid). 

PRISONEBS* BASE (Pkisoneks’ Baks), an ancient gome 
much affected by children. The players are divided into two 
sides, each standing within a base or home marked off at some 
distance apart. After preliminary songs and war-like challenges, 
a player on one side runs out and is pursued by one of " the 
enemy ”; if touched he becomes a prisoner of the side to which 
his captor belongs. If another player from the side of the 
pursued runs between him and his pursuer, the latter has to 
follow him, but the last to leave his base is privileged to touch 
Miy one of the enemy who left his base before him. The rules 
of the game are, however, traditional, and necessarily somewhat 
elastic. The end comes, of course, when all of one side have 
been captured by the other. 

PRITCHAIU), CHARLES (1808-1893), British astronomer, 
was bom at Alberbuiy, Shropshire, on the 29th of February 
1808. At the age of eighteen he was enrolled as a sizar at St 
John’s College, Cambridge, whence he graduated in 1830 as 
fourth wrangler. In 183a he was elected fellow of his college, 
and in the following year he was ordained, and became head 
master of a private school at Stockwell. From 1834 to i86a 
he was headmaster of Clapham grammsor school. He then 
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retired to Freshwater, in the Isle ol Wight, and took an active 
interest in the affairs of the Royal Astronomical Society, of 
which he became honorary secretary in i86a and president in 
1866. His career as a professional astronomer began in 1870, 
when he was elected Savilian professor of astronomy at Oxford. 
At his request the university determined to erect a fine equatorial 
telescope for the instruction of bis class and for purposes of 
research, a scheme which, in consequence of Warren de la Rue’s 
munificent gift of instruments from his private observatory 
at Cranford, expanded into the establishment of the new univer¬ 
sity observatory. By De la Rue’s advice, Pritchard began his 
career there with a determination of the physical libration of 
the moon, or the nutation of its axis. In i88s Pritchard com¬ 
menced a systematic study of stellar photometry. For this 
purpose he employed an mstrument Imown as the “wedge 
photometer ’’ (see Photometry, Celestial, and Mm. R.AS. 
xlvii. 353), with which he measured the relative bright¬ 
ness of *784 stars between the North Pole and about —10“ 
declination. The results were published in 1885 in his Urano- 
mttria Nma Owmensis, and their importance was recognized by 
the bestowal in 1886 upon him, conjointly with Professor 
Pickering, of the Royal Astronomical Society's gold medal. 
He now resolved to try the experiment of applying photography 
to the determination of stellar parallax. With the object of 
testing the capabilities of the method, he took fur his first 
essay the well-known star 61 Cygni, and his results agreed so 
well with those previou.sly attamed that he undertook the 
systematic measurement of the parallaxes of second-magnitude 
stars, and published the outcome in the third and fourth 
volumes of the Publications of the Oxford University 
Observatory. Although some lurking errors impaired the 
authority of the concluded parallaxes this work ranks as a 
valuable contribution to astronomy, since it showed the possi¬ 
bility of employing photography in such delicate investigations. 
When the great scheme of an international survey of the heavens 
was projected, the zone between 25° and 31° north declination 
was allotted to him, and at the time of his death some progress 
had lieen made in recording its included stars. Pritchard became 
a fellow of New College, Oxford, in 1883, and an honorary 
fellow of St John’s College, Cambridge, in i886. He was 
elected a fellow of the Royal Society in 1840, and in 1892 was 
awarded one of the royal medals for his work on photometry 
and stellar parallax. He died on the 28th of May 1893. 

See Prac. Roy, Soc. liv, 3; Month, Notices, Roy. Astr. Soc. liv. 
198; W. E. Plummer, Observatory, xvi. 25O (portrait); Astr. and 
Astrophysics, xU. 59a; J. Foster, Oxford Men and their Colleges, 
p. 206; Hist. Register of ike Univ.of Oxford, p. 95; Times (May 30, 

1893); C. |. Robinson's Renster of Merchant Taylors' School, ii. 210; 
Charles Pritchard, D.D„ Memoirs of his Life, by Ada Pritchara 
(London, 1897). 

PRITCHARl), HAHNAH (1711-1768), English actress, whose 
name before her early marriage—to an actor—was Vaughan, 
first attracted attention as a singer at Bartholomew’s Fair in 
1733. She was soon playing a wide variety of parts, mostly 
comedy, at the Haymarket, Drury Lane and Covent Garden. 
When Garrick became patentee of Drury Lane in 1747 she 
joined his company and played with him for twenty years, 
her last appearance being as Lady Macbeth—one of her greatest 
rfiles—in April 1768, a few months before her death. H!er 
talents were highly thought of by the critics of the day. Her 
daughter, who had studied under Garrick, and whose beauty 
created a sensation when she made her d6but (as “ Miss Prit¬ 
chard ’’) in October 1756, did not live up to the expectations 
then raised. She married in 1762 the actor John Palmer, 
retired from the stage at the same time as her mother, and after 
he r husban d’s death married a political writer named Lloyd. 

ntriTLBWISLL, a residential parish in the borough of 
Southend-on-Sea, and in the S.E. parliamentary division of 
Essex, England; lying li m. inland (N.N.W.) from Southend, 
with a station on the Southend branch of the Great Eastern 
railway. The church of St Mary the Virgte has fine Perpen¬ 
dicular work and traces of Nonnan work. There are fragments 
of a Cluniac priory of the ilth century. Fop. (1901), 27,245. 


PBlVAA,a town of south-eastern France, capitalof tlte depart¬ 
ment of Ardiche, 95 m, S. by W. of Lyons on a branch line of 
the railway from that city to NImes. Pop. (1906), town, 3495; 
commune, 7000. Privas is situated near the Ouv&k, here joined 
by the Mezayon and Chazalon. The tovm is the seat of a pre- 
f^ure, a court of assizes and a tribunal of first instance. Other 
institutbns are training colleges for both sexes, ti communal 
college and a hmatic asylum for the departments of Ardfichs 
and Drome. Silk-milling is carried on. The rearing of silk¬ 
worms and the cultivation of the mulberry are wdespread 
industries. There are mines of iron ore in the vicinhy. 'Trade 
is in silk, tanned leather, game, chestnuts and fruit preserves. 

Privas is first heard of in the I2tb century, as a possession 
of the counts of Valentinois, and subsequently became the seat 
of a separate barony. One of the strongholds of the Reformed 
Faith, it suffered terribly during the Wars of Religion. In¬ 
effectually besieged by the royal troops in 1574, it passed in 1619, 
by the marriage of the heiress of the ^ony, Paule de Chambaud, 
into the possession of the vicomte de Lestrangc,a Roman Catholic 
noUe. A general rising followed, and in 1629 it was besieged 
and taken by Louis XIU. It was reduced to ruins, and the 
king decreed that it should not be again inhabited; but in 1632, 
lome of the townspeople having fought against Lestrange, 
who had joined Montmorency’.s rebellion, the inliabitants were 
allowed to return. Some ancient houses, which escaped the 
general destruction, are still .standing. 

PRIVATEER, an armed vessel belonging to a private owner, 
commissioned by a belligerent state to carry on operations of 
war. The commission is known os letters of marque. Accept¬ 
ance of such a commission by a British subject is forbidden 
by the Foreign Enlistment Act 1870. Privateermg is now a 
matter of much less importance than it formerly was, owing 
to the terms of art. i of the Declaration of Paris, April 16, 1856, 
“ Privateermg is and remains abolished.” The declaration 
binds only the powers who are signatories or who afterwards 
assented, and those only when engaged in war with one another. 
The United States and Spain have not acceded to it, but though 
it did not hold a.s between them in the war of 1898, they both 
observed it. Privateers stand in a position between that of 
a public ship of war and a mercliant vessel, and the raising of 
merchant vessels to the status of warships has in recent wars 
given rise to so much difficulty in distinguishing between volun¬ 
teer war-ships and privateers that the subject was made one of 
those for settlement by the Second Hague Conference (1907). 
The rules adopted are as folbws ;— 

1. A merchant-ship conveited into a war-ship cannot have 
the rights and duties appertaining to vessels havmg that status 
unless it is placed under the direct authority, immediate control 
and responsibility of the power the flag of which it flies. 

2. Merchant-ships converted into war-ships must bear the 
external marks which distinguish the war-fhips of their nation¬ 
ality. 

3. The commander must be in the service of the state and 
duly commissioned by the proper authorities. His name must 
figure on the list of the officers of the fighting fleet. 

4. The crew mu.st be subject to military discipline. 

5. Every merchant-ship converted into a war-ship is bound 
to observe in its operations the laws and customs of war. 

6. A belligerent who converts a merchant-ship into a war¬ 
ship must, as soon as possible, announce such conversion in the 
list of its war-ships. 

In connexion with the conversion of the “ Peterburg ” and 
“&noIensk” on the high seas during the Russo-Japanese 
War, and the ruse by which they came through the Bosporus 
and the Dardaneilas, it was agreed, after a vam attempt to solve 
the question in a way satisfactory to all parties, that the subjkt 
of whether the conversion may take place upon the high seas 
should remain outside the scope of the convention. (T. Ba.) 

PRIVET, in botany, the vernacular name of Ligusirum,^ a 
genus of Oleaceae, containing about thirty-five species, natives 

’ Other vernacular names for the common species are prim, 
primprint, primwort and primrose. 
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of aqii tropuwl A«i«,’ oa)y the commen privet 

is a native of Europe, They are ihrubs or low trees 
witi) evergreen or nearly ev^een opposite entire leaves, 
an4 d«iie elusten of gojUl, white, tubul^ four-parted dowers, 
endostug two stamens and succeeded by amah, gbbuiar, 
usually black berriee, each with a single pendulous seed. 
The best-known species is the common European privet, 
L, vvlfart, which makes good hedges; L. ovtlifolmn (a 
native of Japan) thrives by the seaside and even in towns; 
there is a yellow-leaved variety (var. wmegtiwn), the leaves 
becoming white as they get older. L. luctdim (China) is taller 
and handsomer. There are numerous varieties of L. tudgart in 
cultivation; var. bttxifolium has broader and more persistent 
leaves; var, fructu 4 ukum has bright yellow fruit; var. ptndtdum 
has long weeping branches; and var. variegatum has the leaves 
variegated with bright yellow, L, jai^icum, L, Massdon- 
gianum (Khassia Hills) and other species are also cultivated. 
Mock-privet is Phillyrea, a member of the same order and a 
small genius of ornamental hardy evergreen shrubs, natives of 
the M^iterranean region and Asia Minor. 

PRIVILEOS, in law, an immunity or exemption confmed 
by special grant in derogation of common right. The term b 
derived from priviUgium, a law specially passed in favour of 
or against a particular person. In Roman law the latter sense 
was the more common; in modern law the word bears only the 
former sense. Privilege in Englbh law b either persotial or 
real —that is to say, it b granted to a person, as a peer, or to a 
place, as a university. The most important instances at present 
existing in England are the privilege of parlbment (see Parlia¬ 
ment), which protects certain communications from being 
regarded as b'bellous (sec Libel and Slander), and certain 
privileges enjoyed by the clergy and others, by which they are 
to gome extent exempt from public duties, such as serving on 
juries. Privileged copyholds are those held by the custom of 
the manor and not by the will of the lord. There are certaui 
debts in England, Scotland and the United States which are 
said to be privileged—that is, such debts as the executor must 
first apply the personal estate of the deceased, in payment, 
for example, of funeral expenses or servants' wages. In Englbh 
law the term “ preferred ” rather than “ privileged ” is generally 
applied to such debts. There are certain deeds and summonses 
which are privileged in Scots law, the former becau,se they require 
less solemnity than ordinary deeds, the latter because the 
ordinary induciae are shortened in their case (see Watson, Late 
Diet., s.v. “ Privilege ”). 

In the United States the term privilege is of considerable 
political importance. By art. iv. § i of the constitution, “ the 
citizens of each state shall be entitled to all privileges and im¬ 
munities of citizens in the several states.” By art. xiv. § i of 
the amendments to the constitution (enacted July 28, i8fi8), 
“ no state shall make or enforce any law which shall abridge 
the privileges or immunities of citizens of the United Slates.” 
It will be noticed that the former applies to citbens of the states, 
the latter to citizens of the Unit^ States. “ The intention 
of thb clause (art. iv.) was to confer on the citizens of each 
state, if one may so say, a general citizenship, and to communicate 
all tho privileges and immunities which the citizens of the 
same state would have been entitled to under the like circum¬ 
stances ” (Story, Canstitutim of the United StaUs, § 1806). 
The clauses have several times been the subject of judicial 
decision in the Supreme Court. With regard to art. iv., it was 
held that a state licence tax discriminating against commodities 
the production of other states was void as abridging the privi¬ 
leges and immunities of the citizens of such other states (Word v. 
State of Maryland, 12 Wallace’s Reports, 418). Wto regard 
to art. xiv. i, it was held that its mam purpose was to protect 
from the hostile legblation of the states the privile^ and 
immunities of citizens of the United States, looking nmre especi¬ 
ally to the then recent admbsiun of negroes to political rights. 
AcQudingly it was held titot a grant of exclusive right or privi¬ 
lege of main taini n g slaughterhouses for twenty-one years, 
impost at the same time the duty of providing ample con¬ 


veniences, was not unconstitutional, as it was only a police 
regula^ for the health of the people (The Slm^tttr^Houso 
Cases,' 16 Wallace, 36)* The same hu b^ held ^ a refusal 
by a state to grant to a woman a licence to practise law (Bradmett 
V. 7 Ae State, 16 Wallace, ijo), of a state law confining the li^ts 
of suffrage to males (Minor v. Happerseit, 21 Wallace, idsh smd 
of a state law relating the sale of intoxicating liquon (j^tf 
mffytr v. Isma, 18 Wallace, 129). Swts to redress the dwriva- 
tion of privilege secured by the constitution of the United States 
must bo brought in a United States court. It b a crime to 
conspire to prevent the free exercise and enjoyment of any 
privilege, or to conspire to deprive any person of equal privil^es 
and immunities, or under colour of law to subject any inhabitant 
of a state n: territory to the deprivation of any privileges or 
immunities (Revised Statutes of United States, §§ 5507, 5510, 
55 * 9 ). 

PRIVY OOUNCIL. The origin of the privy council dates 
back substantbUy to the Norman period of Englbh history. 
The eommune eoneiliwn, the assembly, in theory, of all the 
tenants-in-chief of the Crown, had attached to and included 
in it a group of officers of state and of the royal household, 
who wiA a staff of clerks and secretaries carried on the executive, 
judicial and financbl business of government. Thb group, 
of necessity permanent, it is suggested, formed the curia regis; 
and appears to have consisted of the chancellor, tlie duel 
justiebry (so long a.s the office lasted), the treasurer, the steward, 
the chamberlain, the marshal and the constable, together with the 
two arebtfishops and any other persons the king might choose 
to appoint. Their duties were to advise the king m matters 
of legisbtion and administration, to see justice done and 
generally to execute the royal will. Such a blend of advbory, 
executive and judicial power could exbt only in a simple con¬ 
dition of affairs, and therefore it was to be expected that as 
government became more settled, and so more complicated, 
a separation of powers would inevitably folbw. The change 
came quickly. Quite early finance was dealt with by a small 
.section of the court convened at the exchequer chamber; this 
soon developed into a separate department controlled by the 
treasurer, managing the revenue and deciding all suits connected 
with its administration. A little bter the court of king’s boich 
and the court of common pleas grew into being, and by the end 
of the reign of John these two courts were finally separated 
from one another and from the curia. The establishment of 
separate courts of justice, although relieving the curia of much 
of its work, did not deprive it of all judicial power. The king 
was the fountain of justice, and where redress could not be 
obtained in the ordinary way, either from the greatness of the 
disputants, through private oppression, or because no other 
means existed, resort still remained to the Crown, either in the 
first instance or when all other courses had failed the petitioner. 
Relieved of fmancbl detail and the bulk of its judkbl work, 
the curia continued to develop on the lines of an advisory and 
adminbtrative council Becoming prominent as a council of 
regency during the minority of Henry III., it quickly assumed 
definite form as the concilium regis. Under Edward I. “ its 
members take an oath; they are sworn of the council—swearing 
to give good advice, to protect the king’s interests, to do justice 
honestly, to toke no gifts ” (Mailbnd, Const. Hist. p. 91). At 
this period in addition to the great officers of state the judges 
and a number of bishops appear among the members. One of 
the most important duties of the council was to advise tlie 
Crown in matters of legisbtion. During the fourteenth and 
fifteenth centuries, ordinances in subordinate matters appear to 
have been made regubrly by the king in council and accepted as 
legal by parlbment and by the judges. In eaily parliamentary 
days it was also port of the council’s duty to put into legb- 
btive fom the petitions sent up by the Commons. Frequently 
the statute in its final form did not correspond with the petittim, 
and the Commons were continually complaining of the council’s 
uBwaarrantable interference. Eventually by the reign of Henty 
Vll. the council had ceased to interfere, the petitions being 
drawn in the form of a bill, and enacted without alteiatimi. 
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During the 14th century tjie concilium regie had become 
definitely distinct as well from parliament as from the courts 
of law. Under Henry IV, in J404 the council numbered 
nineteen—three bishops, nine peers and seven commoners. The 
members held office at the king’s pleasure, they are sworn to give 
their best advice and are well paid for their work. They meet 
continually, though the king is often absent, but their proceed¬ 
ings are committed to writing. Maitland (Const. Hist. p. 199) 
sums up the work as follows: “ The function of the Council 
is to advise the King upon every exercise of the royal power. 
Every sort of ordinance, licence, pardon, that the King can issue 
is brought before the Council. .Sometimes Parliament tnists 
it with extraordinary powers of legislation and taxation; to raise 
loans and the like. It is to the advice of the Council that the 
King looks in all his financial difficulties.” The powers of 
the council naturally varied with the character of the king. 
Quiescent and obedient under a strong king, its influence was 
re-asserted under a weak one; and when infant kings sat on 
the throne, for all practical purposes it became the ruler of the 
land. 

In spite of the existence of regular courts of law the council 
continually interfered with affairs of justice. Many attempts 
were made by it to set aside or to disregard the judgments of 
the ordinary courts, but by the beginning of the 15th century 
parliament had forcibly intervened, and the council gave in. 
Repeatedly statutes were passed during the reign of Edward 

III. with a view to checking the council’s original jurisdiction 
in criminal matters, but without effect, as in the reigns of Henry 

IV. and his son the Commons are found still petitioning E^ainst 
the practice. Yet during the period under review parliament 
is continually enacting that certain offenders are to be punished 
by and at the di.scretion of the council. Evidently such a 
tribunal, quickly and informally constituted, bound by no legal 
rules and maxims, proved a useful engine for sharp and speedy 
punishment. In 1487 was passed an act(3 Hen. VII. c. i) which 
is accounted the creator of the Court of .Star Chamber. Perjury, 
riot, bribery of jurors and misconduct of officials had grown 
rife, and the act authorizes certain members of the council to 
call offenders before it, to examine them, and if satisfied of 
their guilt, to punish them. In later years a committee of the 
council appear to have sat and exercised a widely extended 
criminal jurisdiction, inflicting every kind of pmiishment short 
of the death penalty. This body became known as the Court 
of Star Chamber and remained in existence until its abolition 
by art of parliament in 1641. 

During the 14th century many petitions relating to civil 
disputes were presented to the council and were frequently 
taken into consideration by it on the ground that extraordinary 
remedies were required, either from lack of legal form or owing 
to influential private oppression. Eventually where the raurts 
could decide, it became the practice of the council not to inter¬ 
fere, but where no relief could be obtained the council pwsed 
the petition on to the chancellor. In course of time the petitions 
went direct to the chancellor, and in this manner the equity 
jurisdiction of the court of chancery was established. The 
act of 1641, which abolished the Court of Star Chamber, also 
formally forbade the council to meddle with civfl causes. 

During the Tudor period the council grew in importance; it 
became useful to the Crown as a vehicle for straining prerogative 
to the utmost. By the act 31 Hen. VIII. the king’s procla¬ 
mation acquired the force of law, and for a short period the 
king in council had concurrent legislative power with parlia¬ 
ment. Henry's statute was repealed by i Edw. VI. c. 12 and the 
legislative supremacy of parliament re-established. In 1553 the 
council numbered forty members—four bishops, fourtera peers 
and the rest commoners. The increase in the number of its mem¬ 
bers, the direct and often independent communication between 
the Crown and its secretaries, and the strong personality of the 
Tudor sovereigns quickly reacted on the work of the council. 
It had become too huge for consultative purposes and the 
sovereign began a practice, which quickly grew, of consulting 
only its important members. In this way, within the council 


itself, there appears a small inner ring—a true privy council— 
the parent of the cabinet of later days. 

The struggle of James I. and Charles I. for absolute power 
and finally the Rebellion, ended by leaving the council for the 
time being impotent. The act of 1641 had not only abolished 
its special criminal jurisdiction but forbade its interference 
in civil cases, while the growth of the Secretariat had gradually 
removed the bulk of its administrative powers.- In the end 
there was little left for it but occasional meetings to give le^l 
sanction to orders it had no concern with, and on the judicial 
side to act as a court of final resort in Admiralty matters and 
for all civil and criminal appeals from the courts of the Crown’s 
dominions beyond the seas. 

In the reign of Charles II. an attempt was made to revive the 
usefulness of the council. A scheme was prepared by Sir William 
Temple in 1679 and accepted by the king. A representative 
council of thirty members came into being and attempted _ to 
carry out the new scheme, but the king, after a short trial, 
held to his old opinion that the numbers of the council made 
it “ unfit for the secrecy and despatch which are necessary 
in many great affairs.” Once more the king returned to his 
confidential committee, his cabal, out of which the cabinet of the 
future grew. Under William III. faction flourished and made 
general agreement at the council board impossible. George I., 
ignorant of the English language, never appeared at its meetings, 
with the result that the direction of affairs passed into the hands 
of a committee of ministers—the cabinet. 

Although the true privy council is the cabinet, the name is 
to-day given collectively to a large number of eminent people 
whose membership and position are titular only. All members 
of the cabinet if not already privy councillors become so on 
appointment to cabinet office. Occasionally, subordinate 
members of the ministry and some of its private supporters 
are made privy councillors as a special distinction. The lord 
chancellor, the lords of appeal in ordinary, the president of the 
probate division, the lord president of the court of session in 
Scotland, the lord justice clerk and the lord advocate of Scotland 
are always privy councillors, as are the archbishops of Canterbury 
and York and the bishop of London. In 1897 all the premiers 
of the self-governing colonies were made privy councillors. Of 
recent years, retired amba.ssadors, judges, retired civil .servants 
and persons distinguished in science, letters and arts have been 
appointed. The custom seems also to be growing of using 
the honour of privy councillor to reward political supporters 
who do not wish for hereditary titles. The collective title of 
the council is “the Lords and others of His Majesty’s Most 
Honourable Privy Council.” The members are addressed as 
‘‘ Right Honourable ” and wear a state uniform. The appoint¬ 
ment is informal, the new privy councillor simply being invited 
by the king to take his seat at the board. He is then sworn in, 
and his name placed on the list. Office lasts for the life of the 
sovereign and six months after, but it is the modem custom for 
the new sovereign to renew the appointment. 

Meetings of the whole council are held at the beginning of 
a new reign or when the reigning sovereign announces his or her 
marriage. The lord mayor of London is then summoned to 
attend. The whole council might also be summoned on other 
occasions of state and ceremony. 

The formal meetings of the council are attended by the few 
councillors concerned with the orders to be issued. These are 
generally ministers or officials. The chief officer of the council 
is the lord president, now a cabinet minister of the highest 
rank, but without departmental duties. The office of clerk of 
the council dates from 1540 and his signature is necessary to 
authenticate all orders. • . 

The administrative work of the countnl has always been done 
through committees, and during the last two centuries in spite 
of changed conditions this rule has been preserved in theory. 
The board of trade, the local government board, the education 
department and the board of agriculture were all committees of 
the council. Now, of course, these so-called committees are 
state departments presided over by ministers responsible to 



PRIVY PURSE—PRIZE 


parliament. The ensth^ jurisdictkm of the oouncfl ie both 
administrative and judicid. 

AdmimstraHv$, —jurisdiction depends chiefly upon statutory 
authority, which practically makes of the privy oouftcil a subordinate 
legif^tuie. It is found impossible for pwliament to enact Ibng and 
intricate measures dealing with departmental detail, hence a general 
measure is passed and the privy council is authorized under the act 
to draw up orders in council which of course have the full force of 
law. This power is exercised usually by committees to which 
matters are referred by the Crown in council, the departments of 
state concerned settling the details. Other eiumples of administra¬ 
tive work are the universities committee, with temporary powers 
under the Universitlea Act (1877), and the committee ot council 
for the consideration of charters of incorporation under the Municipal 
Corporations Act (i88i), the latter a work of considerable difiiculty 
and delicacy and usually carried out in close consultation with the 
local government board. Cases afiecting the constitutional r^hts 
of the Channel Islands are referred to a committee for the affairs of 
Jersey and Guernsey. The conunittees report to the Crown in council, 
and their report is adopted and enforced by an order in council 
published in the Gcuttte. Among other acts conferring administra- 
uve powers on the privy council are the Pharmacy Act (iSjz), as 
amended by 31 & 32 Viet. c. isr, the Medical Act (1858), the 
Foreign Enlistment Act (1870), the Deatructivo Insects Act (1877I, 
the Contagious Diseases (Anim^) Act (1878) .the Dentists Act (1878), 
the Veterinary Surgeons Act (1881). 

Judicial. —^By the 3 & 4 Will. IV. c. 41 a judicial comnuttee 
of the council was constitutwl. It consists of all the members of the 
council holding or having held the office of lord president or lord 
chancellor or certain high judicial offices enumerated in the act. 
By the Appellate Jurisdiction Acts of 1876 and 1887 other high 
judicial offices are included. All the lords of appeal in ordinary are 
members of the committee. Under the act of 1833 the king may also 
appoint any other two persons, being councillors. By the wta of 
1833 and 1887 two persons having been Indian or Colonial judges 
may be appointed, and such appointments carry an annual salary 
of /400. By an act of 1895 any of the chief justices of certain colo¬ 
nies who arc also privy councillors may be appointed to the com¬ 
mittee, but not more than five such appointments may be made. 
Under this act certain colonial chief justices now sit. In appeals 
under the Clergy Discipline Acts three bishops sit as assessors. In 
colonial Admiralty appeals two nautical assessors attend. These 
assessors are merely technical advisers, and have no part in any 
decision. Appeals also lie from consular courts and prize courts. 
The decisions of ecclesiastical courts are subject to review by 
the committee, the sovereign being, the "supreme governor " of the 
Church, but no appeal is competent where the case is one for the 
exercise of the bishop’s discretion. In these ecclesiastical cases 
the committee does not profess to expound and settle doctrine with 
ecclesiastidu authority; it merely interprets the laws of the Church. 
In matters relating to ritual history and precedents are taken into 
account. Appeals also lie from vice-admiralty courts abroad, the 
Channel Islands, the Isle of Man, India and all the colonies. _ At a 
rule they lie as of right when the value of the matter at issue is of a 
certain amount (the amount varying according to the apperi rules 
of the diflerent foreign possessions) and in a few other cases. Kecent 
legislation, at the instance of the colonies, has to some extent 
further restricted the right to appeal. Appeals lie at the discretion 
of the committee on leave being obtained by petition for special 
leave to appeil All proceedings are by petition (sec Petition) 
which is a^essed to the Crown m council in the first instance. The 
judicial proceedings of the council are in reality conducted like an 
ordinary case in the courts of law. Counsel are heard, and the 
ordinary rules of law and legal practice followed, and costa taxed. 
Judgment is given by motion which takes the form of advice to 
the Crown, and whatever may have taken place privately in Sua¬ 
sion between the members, outwardly the committee is unanimous. 
Within recent years it has been suggested that the appellate Juris¬ 
diction of the House of Lords and the privy council should be 
f O Bl eseed . and thus constitute one final court of appeal for the whole 
empire. Besides the appellate there exists in the sovereign in 
coimcll an original jurisdiction in questions concerning boundancs 
between dependencies, the extent of charters and the like. Until 
recently the council dealt with the petitions to extend the time 
patents were protected, but this work has now been given by 
statute to the controUer-general of patents. 

Ireland has its own privy council. The lord-lieutenant takes the 
place of the Crown. There is little real work and the distinction of 
membership is titular as in England. Scotland has had no privy 
council since the Act of Union which provided for one council for 
Great Britain. British colonies with parliamentary TOvemment 
have cabinets or committees of ministers, Arrowed tom the 
English model, but no privy council. In France, before the 
Revolution, the king had a council which bore some resemblance to 
the English type (see France : Law and Institutions). In Germany 
a " privy council" [Gehritnet Rais-KoUtnum, Gektimes Conseil. 
Staatsral), which under the prince formed the supreme organ of 
government, formerly existed ih the various states of the empire, 
and out of this the ministries developed in the 17th century. These 


were originally committees of the couttoil {Gtitimfs Xei 
Gthtimtt KttUnott, <$<.), which, as in England, gradually a^ 
functions, in some of the German states, however, it still so, 
as the " council of state " (Staatsrat) and in Wflrttemberg as' V --y 
council" (Gthsinur Rat). The title WirMichcr Gekoimtr Rat freal 
privy councillor), with the predicate ExcsUtni is given to the highest 
officii. That of Gthtitner Rat simply is very generally, ».f. in 
Prussia, given to high officials, usually with the addition of the 
branch of the service to which they belong, e.f. Gthtinur Finisturat, 
Gthsimer Justisrat. The title is also sometimes purely honorary, 
t.e. that of Gthsimer Commertienrai, bestowed on eminent men of 
business. (G- E-*) 

PRIVT PUBSE is the amount set apart in the dvil list (f.v.) 
for the private and personal use of the sovereign in England. 
During the reign of Queen Victoria it was £60,000 a year, but 
on the accession of Edward VII. the amount was fixed at 
/no,000 a year, which was the amount paid to the last sovereign 
(William IV.) who had a queen consort. The ofiiciid who is 
charged with all payments rnade by the sovereign for his private 
expenses or charities is termed the keeper of the privy purse. 
The department of the keeper of the privy purse to the sovereign, 
assum^ its existing shape in the earlier p^ of the last century. 
Under Queen Victoria die offices of keeper of the privy purse 
and private secretary were combined. As now organizdl these 
branches of the royal household consist of the private secretary 
and the keeper of the privy purse, two assistant private secre¬ 
taries and keepers of the privy purse, and a secretary, assistot 
secretary and several clerks of the privy purse. These officials, 
though of the royal household, are not m the department of the 
lord steward or the lord ch^berlain, but are of the king’s 
personal staff. 

PRIVY SEAL, a seal of the United Kingdom, next in impoi> 
tance to the great seal, and occupying an intermediate position 
between it and the signet. The authority of the privy seal was 
principally of a twofold nature. It was a warrant to the lord 
chancellor to affix the great seal to such patents, charters, &c., 
as must necessarily pass the great seal (more particularly letters 
patent (}.».). It was also the authority required for the issue of 
money from the exchequer, and was ^pended to documents 
of minor importance which did not require the great seal. 
Previous to the Great Seal Act 1884, all letters patent conferring 
any dignity, office, monopoly, franchise or other privilege were 
always pas^ under the privy seal before passing under the 
g^eat seal. 

Lord Privy Seal is the title of the officer who had the custody 
of the privy seal. He was originally known as the “ keeper of 
the privy seal.” The importance of the office was due to the 
desire of the privy council and the parliament in the 14th and 
15th centuries to place some check on the issue of public monty, 
as well as to prevent the use of the great seal by the sovereign 
without any intermediary except the lord chancellor. The lord 
privy seal first appears as a minister of state in ffie reign of 
Edward III. Until 1537 he was always an ecclesiastic, but is 
now more usually a temporal lord. He is the fifth great officer 
of state, and takes rank next after the president of the council 
and before all dukes. 

See Anson, Law and Custom of the Constitution (1896). 

PRIZE, or Prize of War (Fr. prise, from prendre, to take), 
a vessel or cargo captured by a belligerent on the high seas; 
also the act of capture. Under Blockade, Ointraband, and 
Neutralitv will be found details of existing practice as regards 
infringements of international law which ^ose neutrality 
vessels and cargoes to capture and trial in a prize court. Under 
War wfll be found the application of international law in rela¬ 
tion to the private property of subjects and citizens of belligerent 
states os between tiiem. We treat here of the manner of 
dealing with prizes after they have been brought into the juris¬ 
diction of the prize court. 

Under the law in force at the beginning of 1910 the subj^ 
was governed by the following English acts: the Naval Prize 
Act 1864 (27 & 28 Viet. c. 25); the Colonial Courts of Admiralty 
Act 1890 (53 & 54 Viet c. 97); the Supreme Court of Judicature 
Act 1891 (54 & 55 Viet. c. S3, s. 4), and the Prize Courts Act 
1894 (57 & 58 Viet. c. 39). A new Naval Prize Act was, 
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however, already in contemplation, repealing the acta of 1864 
and .1894, consolidating and re-enacting their main provisions 
and making such statutory provisions as will permit of the 
ratification of a convention adopted at the second Hague 
Conference (1907) for the establishment of an International 
Prize Court. 

The Convention referred to above contains an elaborate scheme 
of 50 articles setting out the constitution and procedure of the 
court. It begins witli the following declaration of its objects:— 

Animated by the desire to settle in an equitable manner the 
differences which sometimes arise in the course of a naval war in 
connesdon with the decisions of national prise courts: 

Considering that, if these emuts are to continue to exercise their 
functions in the manner determined by national legislation, it is 
desirable that in certain cases an appeal should be provided under 
conditions conciliating, as far as possible, the public and private 
interests involved in matters of prise; ^ 

Whereas, moreover, the institution of an international court, 
whose jurudiction and procedure would be carefully defined, has 
suemod to be the best method of attaining this object; 

Convinced, finally, that in this manner the hardships consequent 
on naval war would be mitigated; that. In particular, good relations 
win be more easily maintained between belligerents and neutrals, and 
peace better assured, . . . 

It prescribes that the court shall be composed of fifteen mem¬ 
bers out of the whole panel (art. 14). Of these Great Britain, 
France, Germany, Austria-Hungary, Russia, Italy, the Um'ted 
States and Japan each appoint one (art. 1.;;). A schedule of the 
other powers is appended to the Convention, under which they 
take their turn to sit to the mimber of seven, making up together 
the prescribed fifteen. As composed under the first year’s 
distribution, the other judges wouM be appointed by Argentina, 
Colombia, ^ain, Greece, Norway, Holland and Turkey. 

There are also full provisions as to the procedure and conduct 
of the proceedings in the court, but the only provisions of concern 
to general readers are those relating to international law, which 
are as fofiows :— 

I. Tlie validity of the capture of a merchant-ship or its cargo is 
decided before a priae court in accordance with the present conven¬ 
tion whMt neutral or enemy property is involved. 

a. Jurisdiction in matters of prize ia exercised in the first instance 
by the prize courts of the belligerent captor. 

The judgments of these courts are pronounced in public or are 
officially notified to parties concerned who are neutrals or enemies. 

3. Tire judgments of national prize courts may be brought before 
the international pize court:— 

i. When the judgment of the national prize courts affects the 

property of a neutral power or individual; 

ii. When the judgment affects enemy property and relates to ;— 
(a) Cargo on board a neutral ship; 

(i) An enemy ship captured in the territorial waters of a 
neutral power, when that power has not made the 
capture the subject of a dijffomatic claim; 

(c) A claim based upon the allegation that the seizure has been 
effected in violation, either of the povisions of a con¬ 
vention in force between the belligerent powers, or of an 

’ enactment issued by the belligerent captor. 

The appeal against the judgment of the national court can be 
based on the ground that the judgment was wrong either in fact or 
in I.tw. 

4. An appeal may be brought:—■ * 

i. By a neutral power, ii the judgment of the national tribmials 

injuriously affects its property or the property of its 
nationals (art. 3 [(i.)]1, or if tho eapure of an dnemy vessel 
is alleged to have taken place in the territorial waters of 
that power (sit. 3 (ii.) (bu; 

ii. By a neutral individual. If the judgment of the National Court 

injuiiously affects his property (art, 3 (i.)), subject, how¬ 
ever, to the reservation that tho power to winch he be¬ 
longs may forbid him to bring the case before the court, 
or may Itself undertake the poceedings in his place; 

iii. By an individual subject or citizen of an enemy piwer, if 

the judgment of the national court injuriously affects his 
poperty in the cases referred to in art. 3 (ii.). except that 
mentioned in paragraph (6). 

3. An appeal may also be thought on the same conditions as in 
the preoemng article, by persons bekmging either .to neutral states 
or to the enemy, deriving tbeii r^hta from and entitled to repesent 
an individual cmalified to appeal, and who have taken part in the 
proceedings before the national court. Persons so entitle may 
appeal separatriy to the extent of their interest. 

The oame rule apjjdles in Idle caae of persons bdonging either to 


neutral fltatM or to the entmy who derive their d^ts from and are 
entitled to represent a neutral power whose property was the subject 
of the decision. 

6. When, to accordance with the above art. 3, the iiltor- 
Battonal court has jurisdlctton, the national conrta cannot de^ 
with a Case in more than two inatancos. The municipal law Of the 
beiHgerent captor sbaU decide whether the caae may be brernght 
before the tote-national court after judgment has been given in wet 
instance or only after an appeal. 

If the national courts fau to give judgment within two years from 
the date of capture, the caae may be carried direct to the tater- 
national court. 

If a question of law to be decided is covered by a treaty to force 
ecu the beliigercnt captor and a power Which is itself or whose 
subject or citizen is a party to the proceedings, the court is governed 
by the povisions of the said treaty. 

In the absence of such provisions, the court shall apply the rules 
of internattonal law. If no generally recognized rule existe, the 
court shall give judgment to accordance with the general principles 
of ju-stice and equity. 

The above provisions apply equally to questions relating to the 
order and mode of proof. 

If, to accordance witli art. 3 Iii.) (c), the ground of appeal is the 
violation of an enactment issned by the belligerent captor, the eOttrt 
shall enforce the enactment. 

The court may disregard failure to comply with the procedure laid 
down in the legislation of the belligerent captor, when it is of opinion 
that the consequences of complying therewith are upjutit and 
inequitable. 

8. If the court pronounces the capture of the vessel or cargo to be 
valid, they shall tie disposed of in accordance irith the laws of the 
belfigcrent captor. 

If it pronounces the capture to be null, the court shall order 
restitution of the vessel or cargo, and sltall fix, if there is occasion, 
the amount of the damages. If the vessel Or cargo have been sOM 
or destroyed, the Court shall determine the compensation to be given 
to the owner on this account. 

If the national prize court pronounced the capture to be null, the 
court can only be asked to decide as to the damages, 

9. The contracting powers undertake to subnwt in good faith to 
the decisions of the intetnational prize court, and to carry them out 
urith the least possible delay. 

The British delegates, in their report on the work of the 
Conference, wrote that it was to them a subject of satisfaction 
that they had been able to at;compfish the task thus laid upon 
them, “ not, indeed, in the form of an adaptation of the nmehinery 
of the existing court, but in the form of a new institution ”; 
end that the convention drawn appeared to them to be “ a very 
noteworthy step m the history of taw as the first attempt to 
constitute a really international court, and as the first device 
to produce uniformity in any branch of international law,” Here, 
however, the delegates overstated the scope of the work done, 
and » order to obtain that nniformity a further conference was 
held in London (Dec. rqoS-Feb. 1909) “ toarrive at an agreement 
a-s to what are the generally recognized rules of international 
law within the meaning of art. 7 ” of the Convention. The 
London Conference drew up a series of rules which it declared 
“ correspond in substance with the generally recognized prin¬ 
ciples of international law ” on Biocide (f.v.), Contraband of 
War (y.B.), Unneuttal service. Destruction of Neutral Prizes, 
Transfer to a Neutral Flag, Enemy Character, Convoy (f.v.), 
Resistance to Search and Compensation. These rules, if ratified, 
win bind tlie international court. 

The jH-oposal to submit captures in war to a special inter- 
Ttational jurisdiction has often been made, and in fact it suggests 
itsdf whenever there are two opinions concerning the justice 
of a prize court’s decision. 

The Institute of International Law in 1887, adopting 
a very full code of prize law, consisting of no fewer than 122 
articles and covering every branch of the subject, forwarded 
them to the diflerent European governments, with the expression 
of a wish tliat “ in the future reform might take a still more 
complete shape by the institution of ^ international tribunal 
for trial of prize cases.” 

The subject was brought im at the session in 1905 at Chris¬ 
tiania of the International Law Association. The discussion 
showed that there was much to be said on both rides. Mr 
Justice Phillimore intir alios seemed favourable to the insti¬ 
tution of an independent court of appeal only. 

This was the position of the discussion at the opening of the 



PRIZREN—PROA 


second Hagoe Conference in June 1907, when the Britidk end 
German delegates announced that they had been inatructed 
to presettt schemes' for the establishment of an interna¬ 
tional court oi appeal in matters of naval prize. Two projects 
were simultaneously presented on behalf of Great Britain and 
Germany. 

The original Engli^ idea was to “secure th^adaptation’* 
of the machinery ^ the existing Hague Court to the purposes 
of an “ International Tribunal of Apped ” from decisions of 
belligerent prize courts. The ofBcim instructions, published 
in the correspondence respiecting the Second Conference' 
observed, in rderence to the proposal, that the “ judgments of 
the tribunal in such cases would probably prove the most 
rapid and efficient means which can, under existing conditions, 
be devised for giving forni and authority to the canons of inter¬ 
national law in matters of ptize." The instructions continue 
that the advantages would far outweigh any difficulty which might 
arise from the fact that some alterations in the municipal laws 
of this country, and probably also of other states, would be 
required, and that “ H.M. Government considered that if the 
Hague Conference accomplished no other object than the con¬ 
stitution of such a tribunal, it would render an inestimable 
service to civilization and mankind.” 

The objection to the existing system is that the judge is ap¬ 
pointed ly the belligerent state whose interest it is to condemn 
the rapture; that his bias, if any, is against the neutral interest. 
But will there be no room in an international prize court for 
bias against the bdligerent ? “ Representing as we do,” said 
Mr Choate at the sitting of the nth of July, “ a widely extended 
maritime nation, and a nation which hopes and confiden^y 
expects always in the future to be a neulral nation, we deem the 
establishment of an international court of prize by this Con¬ 
ference to be a matter of supreme importance.” The converse 
may obviously be as important for a nation which, with its vast 
dependencies, cannot with equal confidence expect to remain 
a mere spectator among the rivalries of expanding suites in 
difierent quarters of the globe. The interests of the civilized 
world in time of war are divisible into three groups, i^ely, 
the respective interests of the two belligerents, and the interest 
of the neutrals. In practice the interest of the neutrals is 
against the making of captures. Under the system hitherto 
prevailing it is the judge appointed by the captor who decides 
whether the capture was a legitimate one or not. It may be 
contended, however, tlrat he hears the cause and gives his judg¬ 
ment in tlie face of the whole neutral world, at all times the 
larger part of civilized mankind, and one which has now infinitely 
greater farilities for making its voice heard than it had a century 
earlier, when a powerful belligerent maritime state was, out of 
all proportion to any neutral combination, able to enforce its 
views as regards neutral property. (T. B*.) 

PRIZREN (also written Prisren, Prisrend, Pritrendi, Prttdra 
and Pefterin), the capital of the sanjak of Prizren, in the vilayet 
of Kossovo, Albania, European Turkey; (15 m. E. by N. of 
Scutari, on the river Bistritza, a left-hand tributary of the 
White Drin. Pop. {1905), about 30,000, chief!}’ Mahommedan 
Albanians, with a minority of Roman Catholic Albanians, 
Serbs and Greeks. Prizren is beautifully situated I424_ ft. 
above sea-level, among the northern outliers of the Shar Planina. 
To the north-west a fertile and undulating ffiain, watered by the 
White Drin, extends as far as Ipek (4* m.). A good rood con¬ 
nects Prizren with the Ferisovich station on the Salonka- 
Mitiovitza isulway (37 m.). The city is the seat of a Ron^ 
Catholic archbishop, a Greek bishop, and a Servian theological 
seminary. Its chief buildings are the citadel and many mosques, 
one of which is an ancient Byzantine basilica, originally a 

‘ Prince von Billow was credited with suggesting in his corre¬ 
spondence on the question of the Bundesratli that a tribunal of 
arbitration should be instituted to deal with all questions of capture. 
At any rate, on the 19th of January 1900 he wrote that the German 
government had proposed that all the points then in dispute should 
be submitted to arbitration. The British government declared 
their concurrence in the institution of a tribunal to arbitrate upon 
claims for compensation. 


Sernas nathedral. In its bazaars an active trade k agridi 
produce, glass, pottery, saddiny, and oopiMr and nm w 
carried on; but the manufacture of fire-arms, for which H ^ 
was long famous throughout European Tnrk^, Iks nflaied. 
greatly from foreign oonq>etitioni 

Prizren has sometimes, though on doubtful evidoiae, bees 
identified with the ancient Thaicndns or Theraada. la ibc 
rath century it was the residence of the ldn{^ at Servia, and dte 
sanjak of Prizren forms part of the region still called Old Servia 
(Siara Srbiya) by the ^vs. From the 13th century to the 
i6th Prizren had a flourishing export trade with Ragusa, and it 
has always been erne of the principal centres of commerce and 
mdustry in Albania. 

FRISVAiffiCY [PxZiOVALBKY}, NIKOLAI HIKHAaLOVlOH 

{1839-1888), Russian traveller, bom at Kimbory, in the govern¬ 
ment of Smolensk, on the 3i5t of March 1839, was descended 
bom a noble Cossack family. He was educate at the Smoknde 
gymnasium, and in 1855 entered an infantry regiment as a 
subahem. In November 1856 lie become an officer, and four 
years later he entered the academy of the general st^. From 
1864 to 1866 he taught geography at the military school at 
Warsaw, and in 1867 he was admitted to the general staff and 
sent to Irkutsk, where he started to explore the highlands Oa 
the banks of the Usuri, the great southern tributary id the 
Amur. This occupied him until 1869, when he published a 
book on the Usuri region, partly ^hnographical in character. 
Between November 1870 and Septemixr 1873, accompanied 
by only three men and with ridiculously small pecuniary re¬ 
sources, he crossed the Gobi desert, reached Peking, and, pushing 
westwards and south-westwards, explored the Ordos and the 
I Ala-sban, as wril as the upper p^ of the Yongtsze-kiang. He 
also penetrated into Tibet, reaching the banl^ of the Di Clui 
river. By this remarkable journey he proved that, for resolute 
and enduring men, travelling in the Central Asian plateaus was 
easier than bad been supposed. The Russian Geographical 
Society praented him -with the great Constantine medal, and 
from all parts of Europe he received medals and honorary 
diplomas. The work in which he embodied his researches was 
immediately translated into aU civilized languages, the English 
version, Mongolia, the Tangut Country, and ike SoUludes of 
Northern Tibet (1876), being edited by Sir Henry Yule. On his 
second journey in 1877, while endeavouring to reach Lhasa 
through east Turkestan, he re-discovered the great lake Lop-nor 
(y.u.), which had not been visited by any Eurt^iean since Marco 
Pefio. On his third expedition in 1879-1880 he penetrated, by 
Hami, the Tsai-dam and the great valley of the Tibetan river 
Kara-su, to Napebu, 170 m. from Lhasa, when he was turned 
back by order of theD^ai Lama. In 1883-1885 he undertook 
a fourth journey of exploration in the wild mountain regions 
between Mongolia and Tibet. On these four expeditions he 
made collections of plants and animals of inestimable value, 
including nearly twenty fhousandzoologicaland rixteen thousand 
botanical specimens. Among other remarkable discoveries were 
those of the wild camel, ancestor of the domesticated species, and 
of the early type of horse, now known by his name {Efuus 
prfewalskii). Prjovalsky’B account of his second journey, From 
Kulfa, across ih Tian-Shan, to Lop-nor, was translafed into 
English in 1879. In September 1888 he started on a fifth 
expedition, intending to reach Lhasa, but on the ist of November 
he died at Karakol on Lake Issyk-kul. A monument was 
erected to bis memory on the short.'* of the lake, and the Russian 
government changed the name of the town of Karakoi to 
Przhevakk {y.w.) in his honour. 

PROA (Malay, prau), the general term in the Malay laagoage 
for all vessels, from the sampan or canoe to the square-rigged 
hapal, but in western usage confined to the swift-soiling craft 
that the pirates of the Indian Ocean made familiar to sailors m 
eastern waters. The chief points which characterize these 
vessels aze that while the weather-side is rounded the lee-fiide 
»fiat from stem to stem, that both stem and stem are exactly 
similar in shape, and that tliere is a sonal'l similarly shaped hull 
swung out from the side of the main hull on poles, which acts 
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BB an outrigger and prevents the vessel heeling over. The main 
hull carries the mast rigging and an enormous triangular-shaped 
sail. 

PROBABILISM (from Lat. probare, to test, approve), a term 
used both in theology and in philosophy with the general 
implication that in the absence of certainty probability is the 
best criterion. Thus it is applied in connexion with casuistry 
for the view that the layman in difficult matters of conscience 
may safely follow a doctrine inculcated by a recognized doctor 
of the church. This view was originated by the monk Molina 
(i5a8-rs8r), and has been widely employed by the Jesuits. 
In philosophy the term is applied to that practical doctrine which 
gives assistance in ordinary matters to one who is sceptical in 
respect of the possibility of real knowledge: it supposes that 
though knowledge is impossible a man may rely on strong 
beliefs in practical affairs. This view was held by the sceptics 
of the New Academy (see ScKPnasM and Carneades), Opposed 
to “ probabitism ” is “ probabiliorism ” (Lat. probabtlior, more 
likely,) which holds that when there is a preponderance of 
evidence on one side of a controversy that side is presumably 
right. 

PROBABILITY (Lat. probabilis, probable or credible), a term 
which in general implies credibility short of certainty. 

The mathematical theory of probabilities deals with certain 
phenomena which are employed to measure credibility. This 
Dueriptioa measurement is well exemplified by games of chance. 
•mdDMtioali a pack of cards is shuffled and a card dealt, the 
or tb» probability that the card will belong to a particular 

Subitet. gjjjj jj nieasured by—^we may say, is—the ratio i: 4, 
or J; there being four suits to any one of them the card might 
have belonged. So the probability that an ace will be drawn 
is as out of the 5* cards in the pack 4 are aces. So the 
probability that ace will turn up when a die is thrown is i. The 
probability that one or other of the two events, ace or deuce, will 
occur is J. If simultaneously a die is thrown and a card is dealt 
from a pack which has been shuffled, the probability that the 
double event will consist of two aces is i x 4 divided by 6 x 5a, 
as the total number of double events formed by combining a 
face of a die with a face of a card is 6 x 52, and out of these 1x4 
consist of two aces. 

The data of probabilities are often primaiacie at least of a 
type different from that which has been described. For example, 
the probability that a child about to be bom will be a boy is 
about o'5i. This statement is founded solely on the observed 
fact that about 51 % of children bom (alive, in European 
countries) prove to be boys. The probability is not, as in the 
instance of dice and cards, measured by the proportion between 
a number of cases favourable to the event and a total number of 
possible cases. Those instances indeed also admit of the mear 
surement based on observed frequency. Thus the number of 
times that a die turns up ace is found by observation to be about 
i6‘6 % of the number of throws; and similar statements are 
true of cards and coins.' The probabilities with which the 
calculus deals admit generally of l^ing measured by the number 
of times that the event is found by experience to occur, in pro¬ 
portion to the number of times that it might possibly occur. 

The idea of a probable or expected number is not confined to 
the number of times that an event occurs; if the occurrence of 
the event is associated with a certain amount of money or any 
other measurable article there will be a probable or expected 
amount of that article. For instance, if a person throwing dice 
is to receive two shillings every time that six turns up, he may 
expect in a hundred throws to win about a x i6'6 (about 33'3) 
shillings. If he is to receive two shillings for every six and one 
shilling for every au, his expectation will be 2 x i6'i -1-1 x i6'i 
(50) shilling. The expectation of lifetime is calculated on 
this principle. Of 1000 males aged ten say the probable number 
who will die in their next year is 490, in the following year 397, 
and so' on; if we (roughly) estimate that those who ^ in ^e 
first year will have enjoyed one year of life after ten, those who 
die in the next year will have enjoyed two years of life, and so on; 

' Cf. note to par. 3 below. 


then the total number of years which the 1000 males ^ aged ton 
may be expected to live is 

I X 1000 4 - 2 X (1000 - 490) 4 - 3 (1000 - 490 - 397) -f . . . 
Space as well as time may be the subject of expectation. If 
drops of rain fall in the long run with equal frequency on one 
point—or rather on one smaJl interval, say of a centimetre or 
two—on a band of finite length and n^ligible breadth, the 
distance which is to be expected between a point of impact in the 
upper half of the line and a point of impact in the lower half has 
a definite proportion to the length of the given line.® 

Expectation in the general sense may be considered as a 
kind of average.'* The doctrine of averages and of the deviations 
therefrom technically culled “ errors ” is distinguished from the 
other portion of the calculus by the peculiar difficulty of its 
method. The paths struck out by Laplace and Gauss have 
hardly yet been completed and made quite secure. The doc¬ 
trine is also distinguished by the importance of its applications. 
The theory of errors enables the physicist so to combine discre¬ 
pant observations as to obtain the best measurement. It may 
abridge the labour of the statistician by the use of samples.® 
It may assist the statistician in testing the validity of inductions.* 
It promises to be of special service to him in perfecting the logical 
method of concomitant variations; especially in investigating 
the laws of heredity. For instance the correlation between the 
height of parents and that of children is such that if we take a 
number of men all of the same height and observe the average 
height of their adult sons, the deviation of the latter average 
from the genera] average of adult males bears a definite propor¬ 
tion—about a half—to the similarly measured deviation of the 
height common to the fathers. The same kind and amount of 
correlation between parents and children with respect to many 
other attributes besides stature has been ascertained by Professor 
Karl Pearson and his collaborators.'® The kinetics of free 
molecules (gases) forms another important branch of science 
which involves the theory of errors. 

The description of the subject which has been given will 
explain the division which it is proposed to adopt. In Part I. 
probability and expectation will be considered apart from 
the peculiar difficulties incident to errors or deviation from 
averages. The first section of the first part will be devoted to 
a preliminary inquiry into the evidence of the primary data and 
axioms of the science. Freed from philosophical difficulties 
the mathematical calculation of probabilities will proceed in the 
second section. The analogous calculation of expectation will 
follow in the third section.' The contents of the first three 
sections will be illustrated in the fourth by a class of examples 
dealing with space measurements—the so-called “ local ” or 
“ geometrical ” probabilities. Part II. is devoted to averages 
and the deviations therefrom, or more generally that grouping 
of statistics which may be called a law of frequency. Part II. 
is divided into two sections distinguished by differences in 
character and extent between the principal generalizations 
respecting laws of frequency. 

Part I.—Probability and Expectation 
Section I .—First Principles. 

1, As in other mathematical sciences, so in probabilities, or even 
more so, the philosophical foundations arc less dear than the 
calculations based thereon. On this obscure and controversial 
topic absolute uniformity is not to be expected. But it is hoped 
that the following summary in which diverse authoritative judgments 
are t^danced may minimize dissent. 

2. (1) How tie Measure of Probability is Ascertained .—^The first 
question which arises under this head is ; on what evidence are the 
facts obtained which are employed to measure probability ? A very 
generally accepted view is that which Laplace has thus expressed : 

' It is more usual to speak of the mean expectation, the average 
number of years per head. 

• Below, par. 88. 

s For more exact definition see below, par. 95. 

* See Bowdey’s Address to Section F of the British Association 

geworth, *' Methods of Statistics," Journal of the Statistical 
Society (Jubilee volume, i88j). 

t See Biometrika, vol. iii. Inheritance ol Mental Characters." 
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The pcohebllity of an event U the tatlo of the number of casea 
which favour it to the number of all the possible cases, when nothing 
leads us to believe that one of these cases ought to occur rather than 
the others; which renders them, for us, equally posable." ‘ Against 
this view it is urged that merdy Mwhological facts can at best a&rd 
a measure of belief, not of credibility. Accordingly, the nound of 
probability is sought in the observM fact of a or ''^series " * 
such that if we take a great many members of the class, or terms of 
the series, the members thereof which belong to a certain assigned 
species compared with the total number taken tends to a certain 
fraction as a limit. Thus the series which consists of heads and tails 
obtained by tossing up a well-made coin is such that out of a large 
number of throws the proportion giving heads is nearly half. 

3. These views are not so diametriewy opposed as may at first 
appear. On the one hand, those who follow Laplace would of course 
admit that the presumption afifordod by the “ number of favourable 
cases " with respect to the probability of throwing either pie or ei* 
with a die must be modified in accordance with actual m^rience 
such as that below cited ' respecting particular dice that they tom 
up five or six rather oftener than once m three times. On the other 
hand, the series which is regarded as the empirical beisis of Prob¬ 
ability is not a simple matter of fact. There are implied conditions 
which are not satisfied by the sort of uniformity which ordinarily 
characterizes scientific laws; which would not be satisfied for instance 
by the proportionate frequency of any one digit, e.g. 8, in the expan¬ 
sion of any vulgar fraction, though the expres^n may consist of a 
circulating decimal with a very long period.* 

4. The type of the scries is rather the frequency of the several 
digits in the expansion of an incommensurable constant such as 
,,/2, log II, «. &c.‘ The observed fact that the digits occur with 
equal frequency is fortified by the absence of a reason why one digit 
should occur oftener than another.* 

5. The most perfect types of probability appear to present the 
two aspects : proportion of favourable cases given a priori and fre¬ 
quency of occurrence observed a posteriori. When one of these 
attributes is not manifested it is often legitimate to infer its existence 
from the presence of the other. Given numerous batches of balls, 
each tatch numbering say 100 and consisting partly of white and 
partly of black balls; if the percentages of white balls presented by 
the set of batches averaged, and, as it were, hovered about some 
particular percentage, e.g. 50, though we knew as an independent 
datura, or by inspection of the given percentages, that the series was 
not obtained by simply extracting a hundreil balls from a jar con¬ 
taining a milange of white and black balls, we might still be justified 
in concluding that the observed phenomenon resulted from a system 
equivalent to a number of jars of various constitution, compounded 
in some complicated fashion. So Laplace may be justified in postu¬ 
lating behind frequencies embodied in vital statistics the existence 
of a " constitution " analogous to games of chance, “ possibilities " 
or favourable cases which might conceivably be " developed " or 
discuased.’ On the other hand, it is often legitimate to infer from 
the known proportion of favourable cases a corresponding frequency 
of occurrence. The cogency of the inference will vary according to 
the degree of experience. That one face of a die or a coin will turn 
up nearly as often as another might bo affirmed with perfect confi¬ 
dence of the particular dice which Weldon throw some thousands of 
times,' or the coins with which Professor Pearson similarly operated.' 
It may be affirmed with much confidence of ordinary coins and 
dice without specific experience, and generally, where fairplay is 
presumed, of games of chance. This confidence is based not only 
on experiments like those tried by Bufion, Jevons and many others,'® 
butalM on a continuous, extensive, almost unconsciously registered 
experience in pari materia. It is this sort of experience which justi¬ 
fies our expectation that commonly in mathematical tables one digit 
will occur as often as another, that in a shower about as many drops 


' Laplace, ThSorie analytigue des probabilitls, liv. II. ch. i. No. i. 
Cf. Introduction,/!*Principe. 

' The term employed by Venn in his important Logic of Chance. 

• Bkow, par. 119. 

• Eg. Ts'iif the expansion of which the digit 8 occurs once in 
ton times in seemingly random fashion (see Mess, of Maths. 1864, 
vol. i, pp. I and 39). 

‘ The type shows that the phenomena which are the object of 
probabilities do not constitute a distinct class of things. Occur¬ 
rences which perfectly conform to laws of nature and arc capable of 
exact prediction yet in certain aspects present the appearance of 
chance, Cf. Edgeworth, " Law of jEiror,’’ Cam. Phil, Trans., 1903, 
p. 128. 

• Cf. Venn, op. cit. ch. v. J 14; and v. Kries on the " Prinnpdes 
mangelnden Grundcs ” in his Wahrscheinlichheitsrechnung, ch. 1. 1 4, 

In a passage criticized unfavourably by Dr Venn, Logic of 
Chance, ch. iv. § 14. 

• Below, par. 115. 

• Chances of Death, i. 44 - 

" A summaiy of such experiments, comprismg above 100,000 
trials is given by Professor Karl Pearson in his Chances of Death, 
i. 48 .' 


will fall on one dement of area as upon a neigbbovriiw spot of eqnal 
size. Doubtless the presumption most be extended with caution 
to phenomena with sMilch we ore less familiar. For example, is a 
meteor equally likely to hit one ^uare mile as another of the earth's 
surface ? We seem to descend in the scale of credibility from abso¬ 
lute certainty that alteniativo events occur with about equal fre¬ 
quency to absolute ignorance whether one occurs more fr^uently 
the other, 'ne empirical basis of probability may afqwvf to 
become evanescent in a case like the following, which has bm i^- 
cussed by many vmters on Probabilities." What is the probability 
of drawing a white ball from a box of which we only know that 
it contains balls both black and white and none of any other colour ? 
In tiiU cose, unlike the case of an um containing a mixture of white 
and black balls in equal proportions, we have no reason to expect 
that if we go on drawing balls from the um, replacing each ball after 
it has been drawn, that the series so presented will consist of black 
and white in about equal numbers. But there is ground for believing 
that in the long course of experiences in pari materia—other ums of 
similar constitution, other cases in which there is no reason to expect 
one alternative more than another—an event of one kind will 
occur about as often as one of another kind. A “ cross-series " " 
is thus formed which seems to rest on as extensive if not so definite 
an empirical basis as the series which we began by considering. 
Thus the so-called “intellectual probabilitywhicn it has been 
sought to separate from the material probability verified by fre¬ 
quency of occurrence, may still rest on a similar though less obvious 
ground of exj^encc. This type of probability not verified by 
specific experience is presented in two particularly important 
classes. 

6 . Unverified Probabilities.—ln applying the theory of errors to 
the art of measurement it is usual to assume that prior to observation 
one value of the quantity under measurement is os likely as another. 
“ When the probability is unknown," says Laplace," " we may 
equally suppose it to have any value between zero and unit." The 
assumption is fundamentally similar whether the quantum is a ratio 
to be determined by the theorem of Bayes," or an absolute quantity 
to be determined by the more general theory of error. Of this first 
principle it is well observed by Professor Karl Pearson": " There is on 
element of human experience at the bottom of Laplace's assump¬ 
tion." Professor Pearson quotes with approbation^’ the following 
account of the matter: “The assumption that any probability- 
constant about which we know nothing in particular is as likely to 
have one value as another is grounded upon the rough but solid expe¬ 
rience that such constants do as a matter of fact as often have one 
value as another." 

7. It may be objected, no doubt, that one value (of the object 
under mca.surement) is often known beforehand aef to be as likely 
as another. 'The barometric he^t for instance is not equally 
likely to be 29 in, or to be 2 in. The reply is that the postulate is 
only required with respect to a small tract in a certain neighbour¬ 
hood, somo 2 in. above and below 29^ in. in the case of barometric 
pressure. 

8. It is further objected that the assumption in question involves 
inconsistendoB in cases like the following. Suppose observations 
are made on the length of a pendulum together with the time of its 
oscillation. As the time is proportional to the square root of the 
length, it follows that if the values of the length occur with equal 
frequency those of the time cannot do so; and, inversely, if the 
proposition is true of the times it cannot be true of the lengths." 
Ctac reply to this objection is afforded by the reply to the former one. 
For where we are concerned only with a small tract of values it will 
often happen that both the square and the square root and any ordi¬ 
nary function of a quantity which assumes ^uivalent values with 
equal probability wiU each present an approximately equal distribu¬ 
tion of probabilities." It may further relied that in general 
the reasoning does not require the a priori probabilities of the 
difierent values to be very nearly equal; it suffices that they should 
not be very unequaland this much seems to be given by experience. 

9. Viffienever we can justify Laplace's first principle “ that " prob¬ 
ability is the ratio of the number of favourable cases to the number 
of all ^ssible cases " no additional difficulty is involved in his second 


" E.g. J. S. Mill. Logic, bk. III. ch. xviiL $ 2 ’ 

" Cf. Venn, Logic of Chance, ch. vi. 5 *4. 

» Bode, Trans. Roy. Soc. (1862), ix. 251, 

« Op. cit. Introduction. 

" Below, par. 130. 

" Grammar of Science, ed. a. p. 146. 

•’ From the article by the present writer on the " Philosophy of 
Chance " in Mini, No. ix.. in which some of the views here indicated 
are stated at greater len^h than is here possible. 

" Cf. V. Kries, op. cit. ch. ii. 

" On the principle of Taylor's theorem; cf. Edgeworth, Phi. Mag. 
(1892), xxjtiv. 431 seq. 

“ Cf. J.S.Mill,intliepa88agereferredtobelow.par.l3,ontheuae 
that may be m^o of an " antecedent probability," though " it 
would be impossible to estimate that probability with anything 
like numerical precision." 

1 Op. cit. Introduction. 
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principle, oi vrilioli the following be token' at an equivalent, difiecent ftomtiie one.first stated (Principle Nor lata new 

If we di^ribute' the* favourable caaee into, several gnoupt' the piob' first, principle necessarily involved wheni aftte . front air 

ability of the'cvcnt will be sum oi the probabilities pertaining to efiect to acause we descend toiacoUaterBl effect‘i- HU true tfaat in 
each-group.' _ the investigation of. canses it is often neeessniyt fio hsive teCnorao 

TO, Another impoitairt instance of unvetifietl probabilities oocute to the unverified-^ecaes oi-probability. An instence hna already 
when' it is assumed without specific experience that one phenomenon been given oi 8evaal:apptoxunately equipFobahloonusea, ffte^sevecal 
ilindepsndentotaaoifilerin.suchwieethattheproiebiUtyofadouble values.of a quantity, under measurumont, fieom one of which the 
event M equal to tiieproduct of the one event multiplied bythe piDb> observed phenomena, the given set of observations, must hove; so 
ability of the-, other—as in the instance- already given of two aces to speidc, emanated. A simpler instance of-two alternative causes 
occumng. The assumption has been verified with respeetto " runs " occurs in the investigation which J. S. Mill has illustrated—whether 
in some guner of chance;" but it is legitimately appUod far b^nd an event, such: as a. sacacssionj oi. aces, has.bnen produced by n per- 
those instances. The proposition that very long mns of portioular ticnlar cause, such.os loadingoi thedie, or by that mass of." fleemng 
digits, tig. of 7, may be expected in the development of a constant causes " called chance. It is sufificient for the argument that the 
like V— t.g. a run of six consecutive svrms if tbe oiqiansion of the "a priori” probabilities of the alternatives should not bo very 
constant was carried to a million places of 'dacimais—may be given unequal.'* 

as-an instanoe in which onr conviction gready txonsconds specific 14. tV JUriutiniUs.—The dDmainofpzobifaiUi- 

verification. Ini the calculation of probable, and improbable, errors, ties according to some authoritiui does not extend much, if at all, 
it * has Co bo-assumed without specific verification that thooboerva-' beyond the objective phenomena which have been described in the 
tions on which the calculation is based are independent of each other pcKeding paragraphs. The claims of the: sdeace to messuro the 
in the scnse'now under consideration. With these explanations we subjective-quantity, degree oi belief, are disallowed- or minimized, 
mayoccept Laplace's third principle, “ If the events ore independent Belief, it is. objected, depends upon a oomplex of prac^tions and 
of each' other the probabili^ of their concurrence (I'exislatct dt Itur emotions not anumable to calculus. Moreover, bwsf ia not credb 
instmbltyis the product of their separate prubabillties." * bility; even if wo'do-bcliove with-more or less confidence in exact 

11 . Ixitrdepetidtnt FmbabMtics .—Among the prindplos of prob.a- conformity with the measure of probability afforded by the calculus, 
bilities-it is-usual to enunciate, after Laplace, several other pro- ongtf wo so to believe ? la reply it must be-admittea that manyof 
poniHons,* But these may here be rapidly passed over as they do the beliefs on which wo hove to - act- arc not ofi the kind- for whicli 
not seem to involve any additional philosophical difficulty. the calculus prescribes. It was absurd of Craig '* to attempt to -evalu- 

tz. It has been shown- that when two’ events are independent ate the credibility of the Chri.stian religion by mathematical caluila- 
of each other the product of their separate probabilities forms the tion. But there seem to bo a number of simpler cases oft which, we 
probability of their concurrence. It follows that the probability may say with De Mbrgan “ that in the universal opinion of those 
at the double evont'dlvided by the probability of either, say the first. | who examine tlie subject, the sthte of mind to which a person ought 
component gives, the probability of the other, the second component , to be able lo bring himself " is in acoordance with the regulation 
event. The quotient, wo might say, is the probability that when j measure of probability. If in the ordeal to whicli Portia's suitors 
the first event has occurred, the second will occur. The proposition were subjocted there had been a pictore of her not in one only, but 
in this form is true alko of. events which arc not independent of one i in two of. tire caskets, then—though the judgment of the principal 
another. Laplace exemplifies the composition of such interdepen- - )wtie3 might be distoitod by emotion—toe impartial spectator 
dent piubabilUies by the instanoe of three urns, A,B,C, about which it ' would nuimally expect with greater confidence than befoin that at 
is latown-that two contain only white balls ami one only black baUs.'* any particular trial a casket containing the likeness of the lady 
Theprobability of dtawlng a white ball from an assigned urn, say C, • would be chosen. So the indications of a thermometer, may not 
is |, The probability that, a white bail having been drawn from C, ' correiqiond to toe sensations of a fevered-patient, but they servo to 
a ball drawn from B will bo- white, is J. Therefore the probability rcgnlaie tliB temperature of a public libraiy so as to secure the com- 

of the double event drawing, a- white ball from- C and also from B is fort of the majority.. This view does not commit us to toe quantitor 

I X i, or J.. 'rhe question now arises. Supposing wo know only live precision of Do Mongani that in a case such as above aipposed 

toe probability of tne double event, which probability we will call we ought to “ look three times as confidently upon the arrival, as 
[BC], and the protability of one of them, say [C] (but not,as in toe ^ upon, the non-arrival " of the ei'ant'* Two-or three roughly dis¬ 
ease instanced, the meohanism of their intetoependsnee); what can . tinguished degrees of credibiUty—very prebabk). as probable as not, 
we infer ^xmt the probability ipu] of the-other event (an. event such . very improbable, practically impos.sible—suffice fur the mors 
as- in toe above instance drawing a white ball from the urn B)-—the ' important iq)pUcation.s of the c^ulua Such is toe character of 
separate probability irrespective of what hos-happencd as to theurn I the judgments wliioh the calonlus enables us to form with reflect to 
C ? Ws cannot in general say that [B] «» [BC] divided by [C] but the ccourrenoe of a certain: diiiorenoe between, the real value oi any 
rather that quotient X A. where A is an unknown coefficient which , quantity under measurement and the value assigned to- it by. the 
may be either positive or negative. It might, however, be improper ; measurement. The confidence that the constants which we have 
to treat A as zero- mi too ground that it is equally llkdy (in the long : clctsnzdnsd ore accurate within certain limits.is a- subjective feehng 
run of similar data)' to bo positive or negative. For i^en vahies | which cannot be dislodged from an importantpartof nrobabilities.'* 
of [BC] and [C], A has not this'equiprolmble character, since its ! Thissphercofsubjectivepzobability.isw.idenedbythelatiestdev.riop- 
positive sold negative ranges are nntim genorai equal; aaoppeacs | mentsofthe saionus-"'so foraa-th^ additothe-numhcrof csnstai^ 
fram considorlng t^t [B] cannot be less than [UC], nor greater 1 iacwhich.it is impoitaBbto-daterminethie’probable—and improbable 
than, unity.* —error. For instance, a- moasuro of the deviation of obsenratoons 

*3.. P¥ob»biIUy of Causts and Future Effects, —The first principles from an. average- or mean value: was roquirscl. by toe older writers 
which have been established afitotd on adequate ground fur the only as-subonffiiateta toe detenuinoitunt. of toe mean, butnow this 
reasoning which is described as deducing toe probability of a cause " standard deviation." (below, par, 48) is often treated os an entity 
from an’ observed event.® If with the poet • we may represent a for which it is important to discover tbe-limits ol error.** Some ol 
perfect mixture by the waters oi the Po in- which the “ two Doras " the newer metoods.may oIlo serve to acuntenance the measurement 
and other tributaries are- indiscriminately commingled, toere ia no of subjeotive quantity, io aa far as they successfully apply the 
great difference in respect of definition ami deduction betwoen the mdculus to quantities not rdmiitting of a-precise unit, such as colour 

probability that a certain particle of water should have eannated --—~-;- 

from a particular source, or should be discharged-toroughiapasticulac '* Dc Morgoii, Theo/yof Probabilities, § 19; cf. Venn, Lofu of 
mouto of'tow river. " This principle," we may say with De MotSon, Chance, ch. vii. § 9; Edgewmth, | On the Probable trrors of 
"of thai retrospective or 'inverse' probabiuty is not essentiidly Frequency Constants,"/ourti. S(a(. i'oe. (igo8),p. 65^. The essential 

symm-ctry of the inverse and the direct methods is shown by an 
elegant proof which Professor Cook Wilson has given for the 
received rules of inverse probability {'Sature, 1900, Dec. 13). 

" Laplace's Seventh Principle. 

'* Logic, book III. cli. xviii. § 6. 

>* Cf. above, par. 8; betaw, par. 46. 

“ Cf. Venn, Logic of Chance, p. 126. 

'* Sec the reference to Craig in Todhunter, History . . . of Proba^ 
bility. ’• Formal Logic, p. 173. 

•* Ibid. Cf. "Theory of Probabilities" {Ettcyc. Metrop.), note 
to I 5, " Wherever the term greater or less can be applied there 
twfce, thrice, Ac., can be conceived, though not periiaps measured 
by ns.” 

'• It is well remarked by Professor Irving Fisher (Capital and 
Snoame, 1907, ch. xvi.) that Bernoulli’s theornm in-vobros a " sub¬ 
jective” element a “ psychological magnitude.”' The remark is 
^plicable to the general theory of error of which the theorem of- 
mraoulli is a particular case (see below pars. 103, 104). 

'* In the hands of Profes.sor Karl Pearson, Mr Sheppard and 
Mr Yule. Cf. par, 149, below. 

*“ Cf, Edgeworth, Journ. Stal. Soc. (Doc. 1908). 


' Bertrand! on" ProbahilitAs camposfies,” op; cif, art.-J3. 

In some of the experiences referred to at par, 5, 

* Sec below, pars. 13*, 139. 

* cil. Introduction. 

* There is a good statement o£ tocm In Boole’s Laws of Thought, 
ch. xvi. § 7. Cf. De Morgan, " Theory of Probabilities ” (Encyc, 
Metrop.), §§ 12 seq. 

* laplacc, op. cil. Introduction, IV' Principe] cf. V‘ Principe and 
liv. IT. ch. i. § I. 

* In such a case there seems to be a propriety in expressing toe 
indeterminate element in our data, not as above, but as praposeiT 
b)- Boole in his remarlmble Laws of Thought, ch. xvii,, ch. xviu., § t 
(cf. Trans. Edin. Roy. Soc. (1857), vol'. iM.; and Trans. Roy. Soc., 
1802, vol. i*., vol. clh. pt. i. p. 251); toe undetermined constant 
now representing the probabiUty that if the event-C does not occur 
the event B vrill. The values of fsf s constant—in toe ateenceof speci¬ 
fic data, and where independence ts not presumable—are, it should 
seem, equally distributed between the values o and 1. CL as to 
BooIe'.s Calculus, Mind, he. cit., ix. 230 seq. 

* Lnpiace’s Sixth Principle. • Manzoni. 
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The pcohebllity of an event U the tatlo of the number of casea 
which favour it to the number of all the possible cases, when nothing 
leads us to believe that one of these cases ought to occur rather than 
the others; which renders them, for us, equally posable." ‘ Against 
this view it is urged that merdy Mwhological facts can at best a&rd 
a measure of belief, not of credibility. Accordingly, the nound of 
probability is sought in the observM fact of a or ''^series " * 
such that if we take a great many members of the class, or terms of 
the series, the members thereof which belong to a certain assigned 
species compared with the total number taken tends to a certain 
fraction as a limit. Thus the series which consists of heads and tails 
obtained by tossing up a well-made coin is such that out of a large 
number of throws the proportion giving heads is nearly half. 

3. These views are not so diametriewy opposed as may at first 
appear. On the one hand, those who follow Laplace would of course 
admit that the presumption afifordod by the “ number of favourable 
cases " with respect to the probability of throwing either pie or ei* 
with a die must be modified in accordance with actual m^rience 
such as that below cited ' respecting particular dice that they tom 
up five or six rather oftener than once m three times. On the other 
hand, the series which is regarded as the empirical beisis of Prob¬ 
ability is not a simple matter of fact. There are implied conditions 
which are not satisfied by the sort of uniformity which ordinarily 
characterizes scientific laws; which would not be satisfied for instance 
by the proportionate frequency of any one digit, e.g. 8, in the expan¬ 
sion of any vulgar fraction, though the expres^n may consist of a 
circulating decimal with a very long period.* 

4. The type of the scries is rather the frequency of the several 
digits in the expansion of an incommensurable constant such as 
,,/2, log II, «. &c.‘ The observed fact that the digits occur with 
equal frequency is fortified by the absence of a reason why one digit 
should occur oftener than another.* 

5. The most perfect types of probability appear to present the 
two aspects : proportion of favourable cases given a priori and fre¬ 
quency of occurrence observed a posteriori. When one of these 
attributes is not manifested it is often legitimate to infer its existence 
from the presence of the other. Given numerous batches of balls, 
each tatch numbering say 100 and consisting partly of white and 
partly of black balls; if the percentages of white balls presented by 
the set of batches averaged, and, as it were, hovered about some 
particular percentage, e.g. 50, though we knew as an independent 
datura, or by inspection of the given percentages, that the series was 
not obtained by simply extracting a hundreil balls from a jar con¬ 
taining a milange of white and black balls, we might still be justified 
in concluding that the observed phenomenon resulted from a system 
equivalent to a number of jars of various constitution, compounded 
in some complicated fashion. So Laplace may be justified in postu¬ 
lating behind frequencies embodied in vital statistics the existence 
of a " constitution " analogous to games of chance, “ possibilities " 
or favourable cases which might conceivably be " developed " or 
discuased.’ On the other hand, it is often legitimate to infer from 
the known proportion of favourable cases a corresponding frequency 
of occurrence. The cogency of the inference will vary according to 
the degree of experience. That one face of a die or a coin will turn 
up nearly as often as another might bo affirmed with perfect confi¬ 
dence of the particular dice which Weldon throw some thousands of 
times,' or the coins with which Professor Pearson similarly operated.' 
It may be affirmed with much confidence of ordinary coins and 
dice without specific experience, and generally, where fairplay is 
presumed, of games of chance. This confidence is based not only 
on experiments like those tried by Bufion, Jevons and many others,'® 
butalM on a continuous, extensive, almost unconsciously registered 
experience in pari materia. It is this sort of experience which justi¬ 
fies our expectation that commonly in mathematical tables one digit 
will occur as often as another, that in a shower about as many drops 


' Laplace, ThSorie analytigue des probabilitls, liv. II. ch. i. No. i. 
Cf. Introduction,/!*Principe. 

' The term employed by Venn in his important Logic of Chance. 

• Bkow, par. 119. 

• Eg. Ts'iif the expansion of which the digit 8 occurs once in 
ton times in seemingly random fashion (see Mess, of Maths. 1864, 
vol. i, pp. I and 39). 

‘ The type shows that the phenomena which are the object of 
probabilities do not constitute a distinct class of things. Occur¬ 
rences which perfectly conform to laws of nature and arc capable of 
exact prediction yet in certain aspects present the appearance of 
chance, Cf. Edgeworth, " Law of jEiror,’’ Cam. Phil, Trans., 1903, 
p. 128. 

• Cf. Venn, op. cit. ch. v. J 14; and v. Kries on the " Prinnpdes 
mangelnden Grundcs ” in his Wahrscheinlichheitsrechnung, ch. 1. 1 4, 

In a passage criticized unfavourably by Dr Venn, Logic of 
Chance, ch. iv. § 14. 

• Below, par. 115. 

• Chances of Death, i. 44 - 

" A summaiy of such experiments, comprismg above 100,000 
trials is given by Professor Karl Pearson in his Chances of Death, 
i. 48 .' 


will fall on one dement of area as upon a neigbbovriiw spot of eqnal 
size. Doubtless the presumption most be extended with caution 
to phenomena with sMilch we ore less familiar. For example, is a 
meteor equally likely to hit one ^uare mile as another of the earth's 
surface ? We seem to descend in the scale of credibility from abso¬ 
lute certainty that alteniativo events occur with about equal fre¬ 
quency to absolute ignorance whether one occurs more fr^uently 
the other, 'ne empirical basis of probability may afqwvf to 
become evanescent in a case like the following, which has bm i^- 
cussed by many vmters on Probabilities." What is the probability 
of drawing a white ball from a box of which we only know that 
it contains balls both black and white and none of any other colour ? 
In tiiU cose, unlike the case of an um containing a mixture of white 
and black balls in equal proportions, we have no reason to expect 
that if we go on drawing balls from the um, replacing each ball after 
it has been drawn, that the series so presented will consist of black 
and white in about equal numbers. But there is ground for believing 
that in the long course of experiences in pari materia—other ums of 
similar constitution, other cases in which there is no reason to expect 
one alternative more than another—an event of one kind will 
occur about as often as one of another kind. A “ cross-series " " 
is thus formed which seems to rest on as extensive if not so definite 
an empirical basis as the series which we began by considering. 
Thus the so-called “intellectual probabilitywhicn it has been 
sought to separate from the material probability verified by fre¬ 
quency of occurrence, may still rest on a similar though less obvious 
ground of exj^encc. This type of probability not verified by 
specific experience is presented in two particularly important 
classes. 

6 . Unverified Probabilities.—ln applying the theory of errors to 
the art of measurement it is usual to assume that prior to observation 
one value of the quantity under measurement is os likely as another. 
“ When the probability is unknown," says Laplace," " we may 
equally suppose it to have any value between zero and unit." The 
assumption is fundamentally similar whether the quantum is a ratio 
to be determined by the theorem of Bayes," or an absolute quantity 
to be determined by the more general theory of error. Of this first 
principle it is well observed by Professor Karl Pearson": " There is on 
element of human experience at the bottom of Laplace's assump¬ 
tion." Professor Pearson quotes with approbation^’ the following 
account of the matter: “The assumption that any probability- 
constant about which we know nothing in particular is as likely to 
have one value as another is grounded upon the rough but solid expe¬ 
rience that such constants do as a matter of fact as often have one 
value as another." 

7. It may be objected, no doubt, that one value (of the object 
under mca.surement) is often known beforehand aef to be as likely 
as another. 'The barometric he^t for instance is not equally 
likely to be 29 in, or to be 2 in. The reply is that the postulate is 
only required with respect to a small tract in a certain neighbour¬ 
hood, somo 2 in. above and below 29^ in. in the case of barometric 
pressure. 

8. It is further objected that the assumption in question involves 
inconsistendoB in cases like the following. Suppose observations 
are made on the length of a pendulum together with the time of its 
oscillation. As the time is proportional to the square root of the 
length, it follows that if the values of the length occur with equal 
frequency those of the time cannot do so; and, inversely, if the 
proposition is true of the times it cannot be true of the lengths." 
Ctac reply to this objection is afforded by the reply to the former one. 
For where we are concerned only with a small tract of values it will 
often happen that both the square and the square root and any ordi¬ 
nary function of a quantity which assumes ^uivalent values with 
equal probability wiU each present an approximately equal distribu¬ 
tion of probabilities." It may further relied that in general 
the reasoning does not require the a priori probabilities of the 
difierent values to be very nearly equal; it suffices that they should 
not be very unequaland this much seems to be given by experience. 

9. Viffienever we can justify Laplace's first principle “ that " prob¬ 
ability is the ratio of the number of favourable cases to the number 
of all ^ssible cases " no additional difficulty is involved in his second 


" E.g. J. S. Mill. Logic, bk. III. ch. xviiL $ 2 ’ 

" Cf. Venn, Logic of Chance, ch. vi. 5 *4. 

» Bode, Trans. Roy. Soc. (1862), ix. 251, 

« Op. cit. Introduction. 

" Below, par. 130. 

" Grammar of Science, ed. a. p. 146. 

•’ From the article by the present writer on the " Philosophy of 
Chance " in Mini, No. ix.. in which some of the views here indicated 
are stated at greater len^h than is here possible. 

" Cf. V. Kries, op. cit. ch. ii. 

" On the principle of Taylor's theorem; cf. Edgeworth, Phi. Mag. 
(1892), xxjtiv. 431 seq. 

“ Cf. J.S.Mill,intliepa88agereferredtobelow.par.l3,ontheuae 
that may be m^o of an " antecedent probability," though " it 
would be impossible to estimate that probability with anything 
like numerical precision." 

1 Op. cit. Introduction. 
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“ The difficulty consists in the enumeration of the cases,” as 
Lagrange says.' Sometimes summation is the only mathematical 
operation employed; but very commonly it is necessary to apply 
the theory of permutations and combinations involving multipli¬ 
cation.' 

22. Pundamental Theorem,-—One of the simplest problems of this 
sort is one of the most important. Given a mlatige of things con¬ 
sisting of two species, if n things are taken at random what is the 
prob^ility that s out of these « things will be of a certain species ? 
For example, the milange might be a well-shuffled pack of cards, 
and the species black and red; the quaesitum, what is the probability 
that if « cards are dealt, s of them will be black ? There are two 
varieties of the problem : either after each card is dealt it is returned 
to the pack, which is reshuffled, or all the n cards are dealt (as in 
ordinary games of cards) without replacement. The first variety 
of the problem deserves its place as being not only the simpler, but 
also the more important, of the two. 

23. At the first deal there arc 26 cases favourable to black, 26 to 
red. \^en two deals have been made (in the manner prescribed), 
out of 32 * cases formed by combinations between a card turned up 
at the first deal and a card turned up at the second, 26 x 26 ca-scs 
are combinations of two blacks, 26 x 26 are combinations of two 
reds, and the remainder 2(2(1 x 16) arc made up of combinations 
between one black and one red; 20 x 26 cases of black at the first 
deal and red at the second, and 2O x 26 cases of red at the first and 
black at the second deal. The number of cases favourable to o^h 
alternative is evidently given by the several terms in the expansion 
of (26 -t- 26)*. The corre-sponding probabilities are given by dividing 
oach-term by the total number of cases, viz. .52”. Similarly, when we 
go on to a third deal, the respective probabilities of the three possible 
cases three blacks, two blacks and one red, two reds and one 
black three blacks, are given by the successive terms in the binomial 
expansion of (26 -(- 20)", and so on. The reasoning is quite general. 
Thus for the event which consists of dealing either dubs or spades 
(black) we might substitute an event of which the probability at a 
single trial is not 4 , «.g. dealing heaits. Generally, if p and i — p are 

- ° *■-it... not occurring 


the respective probabilities of the event occurring or 
at a single trial, the respective probabilities that in n trials the event 
will occur « times, n —1 times. . .twice, once or not at all, are given 
by the successive terms in the expansion of [/i + (i — p]]”; of which 

expansion the general term is 

24. The probability may al.so be calculated as follows. Taking 
for example the case in which the event consists of dealing heartsi 
consider any particular arrangement of the » cards, ,of which s 
are hearts, e.g, the arrangement in which the s card.s first dc^t 
arc hearts and the following «—s all belong to other suita The 
probability of the first s cards being all hearts is (J)*; the probability 
that none of the last {« - s) cards are hearts 13 (J)" Hence the 

S -obability of that particular arrangement occurring is ())'(?)“-'. 

ut this arrangement is but one of many, e.g. that in whurn the s 
hearts arc the last dealt, which are equally likely to occur. The« arc 
as many different arrangements of this type as there are combma 
tious of n things taken together s times, tliat is mI/s 1 (« — s)J The 
probability thus calculated agrees with the preceding result. 

23. It follows from the law of expansion for [p -f- (i — P)]« that 
as «t is increased, the value of the fractions which form the terms 
at either extremity diminishes. When u becomes very largo, the 
terms which arc in the neighbourhood of the greatest term oMhe 
expansion overbalance the sum total of the remaining terma® Thus 
in the example above given, if we go on and on dealing cards (with 
replacement) the ratio of the rod cards dealt to aU the Cards dealt 
tends to become more and more nearly approximate to the limit 
These statements are comprised in the theorem known as James 
Bernoulli's. Stated in its simplest form—that “ in the long run all 
events will tend to occur with a relative frequency proportional to 
their objective probabilities this theorem has been regarfed 
as tautfflogical or circular. Yet the proofs of the theorem which 
have boon given by groat mathematicians may deserve attention 
as at least showing the consistency of first principles.^ Moreover, 
08 usually stated, James Bernoulli's imports somethmg more than 
the first axiom of probabilities.* 

26. The generalization of the Binomial Theorem which is called 

' Cf. Bertrand’s distinction between “ Protrabilitfa totales" 
and " Probabilitfe composCes," Calcui dee probabililis, ch. ii. arts. 

a. Todhunter, History ... 0/ probability,]?. 360. and other 
statements of James Bernoulli’s theorem referred to m the mdex. 

» Venn. op. cit. p. 91. , ^ ^ 

* Some of these proofs are adduced, and a new and elegant one 
added by Bertrand, op. cit. ch. v. 

* When the degree m which a certain range of central terms teims 
to preponderate over the residue of the series is formulated with 
precision, as in the statement given by Todhunter {op. cit. p. 348) 
when he is interpreting Iziplacc, then James Bernoulli s theorem 
presents a p^icular case of the law of error—the case considered 
below in par. 103. 


the " Multinomial Theorem " • gives the rule when there an i^e 
than two alternatives at each trial. For instance, if there are thrM 
alternatives, hearts, diamonds or a card belonging to a black suit, 
the probability that if n cards are dealt there wUl occur s hwurts, 
t diamonds, and n — s — f cards which are either clubs or spades is 

_nl 

sI<l(*»- s'-<)lU/ U/V*/ 

27 . Applications of Fundamental Theorem. —^^Thc peculiar interest 
of the problem which is here placed first is that its solution represents 
a law of almost universal application: the law ass^ning the frequency 
with which different values assumed by a quantity, like most of the 
quantities, with which statistics has to do, depends upon several 
independent agencies. It is remarkable that the problem in prob- 
aMlities which historically was almost the first belongs to the kind 
which is first in interest. Of this character is a question which 
occupied Galileo and before him Cardan, and an even earlier writer : 
what are the chances that, when two or three dice are thrown, the 
sum of the points or pips turned up should amount to a certain 
number ? A particular case of this problem is presented by the old 
game of " passedix ” : what is the probability that if throe dice are 
thrown the sum of the pips should exceed ten ? * The answer is 
obtained by considering the number of combinations that are favour- 
ablcto each of the different jtematiyes, iBpips, 17,16 ... . ii pips, 
which make up the event in question. Thus out of the total of 
216 ((3*) combinations, one is favourable to 18, three to 17, and so 
on. There arc twenty-five chances, as we may call the permutations, 
in favour of 12, twenty-seven in favour of ii.* The sum of all these 
being 108, we have for the event in question io8/2iG,an even chance. 
More generally it may be inquired : what is the probability that, 
if n dice are thrown, the number of points turned up will be exactly s ? 
By an extension of the reasoning which was employed in the first 
problem it is seen that the required probability is that of which 
the index is s in the expansion of the expression 

The calcula*ion may be simplified by vTiting this expression in the 
form _ _ _ 

a , 

The successive terms of the expansion give the rospectiveprobabilities 
that the number in question mould be », n -(- i ... On comprismg 
all the po.ssiblc numbers among which 5 is presumably included 
(otherwise the aswer is tero). Of course we are not limited to six 
alternatives; instead of a die we may have a teetotum with any 
number of sides. The series expressing the probabilities of the 
different sums can be written out in general terms, as Laplace and 
others have done; but it seems to be of loss interest than the approxi¬ 
mate formula which will be given later.* . , 

28. Variant of the Fundamental Theorem. —The second variety of 
our first problem may next be considered. Suppose that after each 
trial the card dealt (ball drawn, &c,) is not replaced fn statu quo ante. 
For instance, if r cards are dealt in the ordinary way from a shuffled 
pack what is the probability that s of them will be hearts (s < 13) ? 
Consider any particular arrangement of the r cards, whereof s are 
hearts, e.g. that in which the s cards first dealt are aU hearts, the 
remaining r—s belonging to other suits. The probability of the first 
card being a heart is iJ; the probability that, the first having been 
a heart, the second should be a heart is (since a heart having been 
removed there are now 12 favourable cases out of a total of 51 cases). 
And so on. Likewise the probability of the (s + i)th card being 
not a heart, all the precefflng s having been hearts, is 3<)/{5fs), 
the probabUity of the (s -)- 2)th card being not a heart is similarly 
reckoned. And thus the probability of the particular arrangement 
considered is found to be 

1.3 . 12 . • ■ • il3 - (s - 1 )}. 39.38-’ • • (39 - t - z - I) 


52.31. • • • ) 3 * - (* - i)i’ is* - ‘iis* - (r -I- I)} • • • is* - (z - 1)1 
Now consider any other arrangement of the r cards, e.g. t of the s 
hearts to occur first and the remaining j — t last. The denominator 
in the above expression will remain the same; and in the numeral 
only the o^cr of the factors will be altered. The probability of the 
second arrangement is therefore the same as that of the first; Md the 
probability that some one or other of the arrangements will occur 
u given by multiplying the probability of any one arrangement and 
the number of different arrangements, which, as in the simpler 
case of the problem,’* is the same as the numto of rombinat^s 
formed by r things taken together r times, that is rl/sl (r— s)l. Tne 
formula thus obtained may be gener alized by substituting rt toe 

> See Chrystal, Algebra, ch. xxiii. § iz; or other textbook of 

Todhunter, History ... of Probability, art. 8; Bertrand, 
Calcui des probabililis, p. vii, or the origin^ documMts. 

* As Galileo discerned. A friend of his had observed that if 
occurred 1080 times to 1000 times of 12. 

“ The law of error given below, par. 104. 

Above, par. 24. 
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5*, pn iot 13, qn for 30 {where p + q tm t ijm and qn arebitegei*). 
A formula thus genetmlized ia propoaiM Frofeaur Karl Pearson > 
as proper to represent the frequency with which difierent values 
are assumed by a quantity depending on causes which are not 
independent. 

ig. Miscellantoits Examples : Games of Chance. —The majority d 
the problems under this heading cannot, like the preceding two, be 
regarded as conducing directly to statistical methods which are 
required in investigating some parts of nature. They aro at best 
elegant exercises in a kind of mathematical reasoning which is 
required in most of such methods. Games of chance present some 
of the best examples. We may begin with one of the oldest, the 
problem which the Chevalier de Mtrt put to Pascal when he ques¬ 
tioned : How many times must a pair of dice be thrown in order that 
it may be an even chance that double si* —^the event called sonnet — 
may occur at least once ? ■ The answer may be obtained b^ finding 
a general expression for the probability that the event wm occur 
at least once in n trials j and then determining « so that this expres¬ 
sion =: The probability of the event occurring is the difierence 

between unity and the probability of its failing. Now the proba¬ 
bility of " sonnez ’’ failing at a single throw (of two dice) is There¬ 
fore the probability of its failing in « throws is ^|g^ , Whence we 

obtain, to determine *1, the equation i — = J, which gives 

»i = 24‘6 o 5 nearly. 

30. In the preceding problem the quaesitum was (unity minus) 
the probability that out of idl the possible events an assigned one 
(“ sonnez "I should fail to occur in the course of n trials. In the 
following problem the quaesiium is the probability that out of all 
the posable events one or other should fail—^that they should not 
aU be represent^ in the course of *1 trials. A die being thrown » 
times, what is the probability that all three of the following events 
will not be represented (that one or other of the three will not occur at 
least once); viz. (^ either ace or deuce turning up, (fc) either 3 or 4, 
(c) cither 5 or G. The number of cases in which one at least of these 
events fails to occur is eqiial to the number of cases in which (o) 
fails, plus the number in which (6) fails, plus the number in which (e) 
fails, mimes the number of cases in which two of the events fail 
concurrently (which cases without this subtraction would be counted 
twice).” Now the number of cases in wliich (o) fails to occur in the 

course of the n trials is of all the po.ssiblc cases numbering 3". 
Like propositions arc true of (b) and (c). Tlic number of cases in 
which both (0) and (6) fail is 'of the total; * and the like is true 

of the cases in which both (a) and (c) fail and the cases in which both 
(6) and (c) fail. Accordingly the probability that one at least of 
the eveuts will fail to occur in the course of n trials is 




31. One more step is required by the following problem ; If n 
cards arc dealt from a pack, each card after it has been dealt being 
returned to the pack, which is then reshuffled, what is the probability 
that one or other of the four suits will not be represented ? The 
probability that hearts will fail to occur in the course of the n deals 

is (-2.) ; and the like is true of the three other suits. From the sum 

of these probabilities is to be subtracted the sum of the probabilities 
that there will be concurrent failures of any two suits; but from this 
.subtrahend are to l>e subtracted the proportional number of cases 
in which there are concurrent failures of any three suits (otherwise 
cases such as that in which e.g. hearts, diamonds and clubs con¬ 
currently failed ” would not be represented at all). Now the prob- 

ability of any assigned two suits failing is / •—j ; the probability of 

any assigned three suits failing is *. Accordingly the required 
probability ia 

. -(f)-( 7 )' 

The analogy of the Binomial Theorem supplies the clue to the solu¬ 
tion of the general problem of which the following is an example. 


' Trans. Roy. Soc. (1895). See below, par. 163. 

“ Todhunter, History ... of Probability, and Bertrand, Calcul 
des probabilitis, p. 9. 

” All three events cannot fail. 

* (cj occurring n times. 

° The reasoning may be illustrated by using the area of a circle 
to represent the frequency with which hearts fail, another (equal) 
circle for diamonds; for the case in which both hearts and diamonds 
fail the area common to the circles interlapping, and so on. 


If a die ii thrown n times the probability that every face wdll have 
turned up at least once is * 

31. If in the (first) problem stated in paragraph 31 the cards are 
dealt in the ordimuy way (without rejdacement), we must substitute 

for (-i)". the continued product ff ’ ff'' ' “ j*-“ {-)" 

the continued product — • *-* • • • ^and so on. 

5* 5t 3* — (" — 

33. Still considering miscellaneous examples relating to games of 
chuce let us inquire what is the probability that at whist each of 
the two parties should have two honours ? ' If the turned-up card 
is an honour, the probability that of the three other honours an 
assigned one is among the twenty-five which are in the bands of 
the dealer or his partner, while the remaining two honours are in 

the hands of the other party, is But the assigned card 

51 50 49 

may with equal probability be any ono of throe honours: and 
accordingly the above written probability is to be multiplied by 3. 
If the turned-up card is not an nonour then the probability that an 
aasigned pair of honours is in the hands of the dealer or his partner, 
while the remaining two honours aro in the hands of their adver- 

mm 'iA 2S 

saries, ^ ^ ^ probability is to bo multiplied by six, as 

the assigned pair may be any of the sbi binary combinations formed 
by the four honours. Now the probability of the alternative first 

considered—the lurned-up card being an honour—ia and the 

probability of the second alternative, Accordingly the required 


probability is 
4 


13 ^ 51 50 49 13 51 .3<> 49 48' 


.325 

833 


34. The probability that each of the four players should have an 
honour may be calculated thus.” If the card turned up is an honour 
then ipso facto the dealer has one honour and the probability that the 
remaining players have each an assigned one of the three remaining 

honours, is — • — • 'Which probability is to be multiplied by 3I, 
51 50 49 

as there arc that number of ways in which the three cards may be 
assigned. If the card turned lip is not an honour the probability 

that each player has an aasigned honour is 7? • ^ Which 

5^ 50 49 4® 

probability ia to be multiplied by 4I. Accordingly the required 
probability is 

1.3” 9 ,, 12.13 ”_6 .13” 




51.50.49 13' 48 • 51 • 50 • 49 


51- 50-49 

(the chance not being affected by the character of the card turned up). 

35. The probability of all the trumps being held by the dealer is 

12 . ££-2 . _L or ' which being calculated by means of 

51 50 41 40 .')2l 

tables for (logarithms of) factorials" or directly.'" is 158,753,389.900. 

3O. There is a set of dominoes which goes from double blank to 
double nine (each domino presenting either a combination—which 
occurs only once—of two digits, or a repetition of the same digit). 
What is the probability that a domino drawn from the set will prove 
to be one assigned beforehand ? The probability is the reciprocal 
of the number of dominoes : which is 10 x 9/2 (the number of com¬ 
binations of different digits) -I 10 (the number of doubles) = 55, 
37. Choice and Chance. —When we leave the .sphere of games of 
chance and frame que.stions relating to ordinary life there is a danger 
of assuming distributions of probability which are far from probaDle. 
For example, let this be the question. The House of Commons 
formerly consisting of 489 English members, 60 Scottish and 103 
Irish, what was the probability that a committee of three members 
should represent the three nationalities ? An assumption of indiffer¬ 
ence where it does not exist is involved in the answer that the required 
probability is the ratio of the number of favourable triplets, viz. 
489 X Go X103 to the total number of triplets, viz. 65a X 651 x 650X 3 1 
A similar absence of selection is postulated by the ordinary 
treatment of a question like the following. There bung s candidates 

• See Whitworth, Exercises in Choice and Chance, No. 502 (p. T25); 
referring to prop. xiv. of the same author’s Choice and Chance. 

t Cf. Whitworth, Choice and Chance, question 143, p. 183, ed. 4. 

• Ibid. 

• There is such a table at the end of De Morgan's article in the 
Calculus of Probabilities in the £»cy. Brit., " Pure Sciences," 
vol. ii. 

“ Cancelling factors common to the numerator and denominator. 




3«2 


rEOBAfilUTT 


^TUODS OF 


^«£c‘”zs3‘ia 

choose fhesitme subject as the first Candice is (w - t)}H. The prob¬ 
ability tliat the third csndtaate wal inot choose eittier of the two 
subifrts taken by the aforesaid candUUtosi* (« — a)/n, -and so on. 
Thus the required probability is 

«(n - i)(m - a) ■ • ■ 1« - (s - i)};«'. 

38. When as in these cases the interest of the problem lies tbiefly 

in the application of the thooiy of combinations, or permutations, 
there isa propriety in 'Whitworth's enunciation of the questions under 
the head of etotc« rather than chance. It comes to the same whether 
we say tiiat there are x ways in which an event may happen, or that 
the probability of its happening in an assigned cue of those ways is 
1/*.' For example, sr^i^se that there arc »i couples waltsing at a 
ball; if the names of the men are arranged in alphabetical order, 
what is the probability that the names of their parlncis will also be 
in alphabetical order ? The probability that the man who is first in 
alphabetical order should have for partner the lady who is first 
iu that order is ijn. The probability that the man who is second 
alphabetkal order should nave for partner the lady who is second 
in that order is and so on. Therefore the required proba¬ 

bility is i/fit, Ch: it may be easier to say that the number ot ways, 
each consisting of a set of couples in which the party can be arranged, 
is «1; oi which only one is favourable. 

39. The same principle governs the foUowing questkm. For how 
many days can a lamily ot 10 continue to sit down to dinner in a 
different order each day; it not being indifferent who sits at the head 
oi the tr.blo—what is the absolute, as well as the relative, position 
of tKe members ? The number of permutations, viz. lof, is the 
answer. 11 we are to attend to the relative position only—as would 
be natural if the question related to 10 children turning round a fly- 
ipole—the number oi diilcrent arrangements would be only 9I 

40. Method o! Equations in Finite Difjerences. —The last question 

may serve to introduce a method which Laplace has applied with 
great (clat to proWems in probabilities. Let y„ be the number of 
ways in which w men can take their places at a round table, without 
reject to their absolute position; and consider how the number 
will be increased by introducing an additional man. From every 
particular arrangement of the original n men can now be obtained « 
different arrangements of the n -f- i men (since the additional man 
may sit between any two of the party of «). Hence y„+i = wy», an 
tquationoj diffexences of which the solution is C The con¬ 

stant may be determined by considering the ease in which n is i. 

4X. The following example is not quite so simple. If a coin is 
thrown »i times, wliat is the, chance that head occurs at least twice 
running ? Calling each sequence of tn throws a " case," consider 
the number of cases in which hoad never occurs twice running; let 
«„ be this number, then z” - «„ must be the number of cases when 
bead occurs at least twice successively. Consider the value of 
«„ + j; if the last or (n -f 2)th throw be tail, «„ + , includes all the 
cases («„ 4 1) of the n -|- 1 preceding throws which gave no succession 
of heads; and if the last be head the last but one must be tail, and 
these two may be preceded by amy one of the «„ favourable cases 
for the first n throws. Consequently, 

Un j — u,t +j "i- w„. 

If «, jB are the roots of the quadratic z® — x — I =0, this equation 
gives ’ 

Bfl"- 


Here A and B are easily found from the conditions Uj =3, «, = 
viz. ■> 

A = B= 


3: 


whence 


.tt + 2 ( I)« 

■a" + '\ I-2-3 ^ 


S:c.]. 


' Cf. Boole's Finite THfltrences, ch. vli. § 5. 
® Op. cit. liv. 11. ch. if. No. 12. 

> Op. cit. liv. II. ch. ii. No. 8. 


tn divide the staltes i This is a .questiea is ExptctaHo% M its 
difiicsdty lOouMists in deteitnuting tne probability that one «i the 
«ay A, titall win Uie etakee. Letthat pcobalAlity be ytx^^. 
Then, after the next ga*ae, if A has -won, the mobabilily of his win¬ 
ning the stakes will be y,.,, x‘. But if Aloses, B winning, the prahOr 
bility will be y^.x^.y But these alteitnatives jure equally litoly. 
Accordingly the prstwbility of A winning the stakes may be writtm 

iyx- j, jv ^ iyjf, jf* -1- 

'This is the same probability as that which was before written yx.*-. 
Equating the two expressions we have, for thef unction y, an equation 
of finite diflerenco involving two variables, of w'hich the solution is ® 




x(x + j)---(x + x'—2) 


--]• 


The probability that head never turns up twice ruiming is found 
by dividing this by 2", the whole number of cases. This probability, 
of course, becomes saiaUer and smaller as the number'of trials («) 
is iucrca^. This is a particular case of a more general problem 
solved by Laplace® as to the occurrcuco»times running of an cvciil 
of which the probability at one trial is p. 

42. In such pohlcws where wc now employ the calculus of finite 
difleraice Laplace employed his method of generating functions. 
A distinguished instance is afiorded by the problem of ^nts which 
was put by the Chevalier dc Mtri to Pascal and has exercised genera¬ 
tions of mathematicians. It is thus stated by Laplace.® Two 
players of equal skill have staked equal sums; the stakes to belong 
to the player who shall have won a certain number of games. 
Suppose they agree to leave oS playing when one player, A, wants 
X " points " (games to be won) in order to complete the assigned 
number, while the second player wants x' points: how ought they 


> 2 2“ ■ »’4 - • • (x' — j) 

43. The problem of points is to be distinguished from another 
classical problem, relating to a contest in whiiA the winner has not 
sim^y to win a certain number of games, but to win a oertain number 
of counters from his opponent.® Space does not admit even the 
enunciation of other complicated problems to which Laplace has 
applied the method of generating functions. 

44. Probability of Causes Deduced from Observed Events .—Problems 
relating to the probability of aUcrnatlvc causes, deduced from 
observed cflects, are usually placed in the separate category of 
" inverse " prob^lity, though, os above remarked,* they do not 
necessarily involve different principles. The difference principally 
consists in the need of evidence, other than tdisit which is afforded 
by the observed event, as to the probability of the alternative 
causes existing and operating. The following is an example free 
from the difficulty incident to unverified a priori probabiUties. which 
commonly besets this kind of problem. A digit haying been taken 
at random from mathematical tables (or the expansion Of an endless 
constant such as «); a second digit is obtained by taking from a 
random succession of digits one tliat added to the first digit makes 
a sum greater than 9, Given a result thus formed, what are the 
respective probabilities that the second digit should have been 
o, 1,2,... 8 or 9 ? In the long run the first digitassnroes with equal 
frequency the values o, 1, 2 ... 8. 9. Accordingly the second digit 
can never be o. There is only one chance of its being i, namely when 
iho-first digit is 9. If the second digit is3, and thefirst either 8 or 9, 
the observed effect will Ije produced. And so on. If the second 
digit is 9, the effect may occur in nine ways. Accordingly in the 
long run of pairs thus formed it will occur that the cases or causes 
which are oei ned by the circumstances that the second digit is 
o, I, 2 , ... 8, 9, respectively, will occur with frequencies in the 
fidlowing ratios o : 1: 2 . . . 8: 9. The probabilitj’ of the observed 
-event having been caused by a particular -(Becond) digit, e^. 7, is 
7/(0 -f I 'i 2 -f . . -f 9) = 7/45. 

45. 'The following example taken from Laplace'' is of a more 
familiar type. An urn is known to contain three balls made up of 
white and black bids in some uUknown proportion. From this urn 
aballi.scxtracti-d,m times (being cacli time replaced after extraction). 
If a white bil is drawn every time, what are the respective proba¬ 
bilities that the number of white balls in the urn arc 3, 2. 1 or o ? 
By parity of reasoning it appears that in the first case the rc.sult is 
certain, its probability i, in the second case the probability of the 
observed event occuiring is (§", in the tliird case that probability 
is (i)“. in tlie fourUt case xcro. Acoordiagly the respective inverse 
probabilities arc is the ratios 

I: «)■“ •• <4)" '• «>: 

provided that fas in the preceding example, with respect to the second 
digits) the alternative causes, ihe four possible constitutions of the 
urn, are (a prioril equally probable. This Is ratlier a bold assump¬ 
tion with respect to the contents of concrete urns « and similar group¬ 
ings ; but with r^ard to things in general may perhaps be justified 
on the principle of cross-series.’ 

46. Often in the investigation of causes wc are not thrown back 
on imvorificd a priori probwilities. We have some wccific evidence 
though of a very rough character. An example has been cited from 
Mill an a pieoeding paixkgiaph.’® Against the tmprobsbilitief ud- 
culatcd by the inclhods of the present section there lias often to be 
balanced an improbability evidenced by common sense, which docs 
not admit of mathematical calculation. Bertrand “ puts the foUow¬ 
ing ca.se. The manager oi a gambling house has purchased a roulette 
table which is found to give red 3300 times, black 4700 times, out of 
10,000 trials. The purchaser claims an Imlemjiity from the maker, 
wiiat can the calculus tcU us as to the justiccof the claim ? Nothing 


* A clear and corrected version of Laplace's reasoning is given by 
Todhunter, History ... of Probability, art. 973-P- 5*8, with reference 
to the more general cases in which the “ skills " of each party— 
their chances of winning a single game—oire not equal but respec¬ 
tively p and ? {/> -f ? »> !)• See Czuber. Wahsscheinlkhkeits- 
theorie, pp. 30 scq. 

* See Todhunter, op. cit. art. 107, and otaer articles referring to 
duration of play. Sec also Boole, Finite Diffnvncet, ch. xiv., art. 7, 

CX. 

* Above, par. 13. ’ Op, cit. liv. II. ch. 1. No^ i. 

* Cf. Bertrand, op. cit. § h8 . • Above, par. 5. 

Kr ,3. « op. cit. i 134. 
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prBci«e,9et MMtUng vmith kMMring. The « pocn jn^trobatrilsty; 
of the meliMre iUMCttmcy laMt bevoryiyeet to oyeroosMtkcim* 
jmohiibiHtjr oi isuch an event «ocnsia( by chance U the «■»<*■«* is 
nocutatMy outde ^eccnracy heinK Aeimed, ae>. by the conditkm 
that tbe tatio of scd to [tiM 4- woeld fcove to he in tiae to- 
idei^tsly tong run of triaik between o'49g end o'soi). The od^ 
against the so defined event occnning are found to w some mihieee 
to one,' 

47. The difficulty recurs in more practical problems : for instance, 
certain symptoms having been observed, to &ad theprobaibility that 
they are produced by a particular disease, Such concrete appUca- 
Uons of jmbabilities areotteq open to the sort of ot^ections Which 
have been urged againat the cl^sicol use of the calcu^ to-deteradne 
the probability that witnesses arc true, or judges just. 

48. Probability of Tattimouy .—^The applicatian oi prohablUties to 

testimony proceeds i^n two assumptions : (i) that to each witness 
there pertains a coefRcient of probability re^eaenting the average 
frequency with which he speaks the truth or untruth, (J) that the 
statements of witnesses are tnds/iswdswf in the sense proper to proba¬ 
bilities. Thus if two witnesses concur in malrag a statomoat 
which must be cither true or false, their agreement is a circumstance 
whidh is only to he accounted for by one of two alternatives ; cither 
that they are bi)lb speaking the truth, (>r Ixitli false. If the average 
truthfulness—the credibility—o£ one witjussisp.lhatqfiheothcrp', 
then the probabilities of the two alternative explanations are to 
-each other in the ratio pp' : (i - p)(i - p'); the probability that the 
■statement is true is pp'/ipp' -t- (i - P) (i - p')}- fttr no account is 
taken of the a priori probability 0: the statement. This evidence 
may bo treatecl as an independent witness. Thus, il a person whose 
credibility is p asserts tlmt he has seen at whist a hand consisting 
entirely of trumps dealt from a wcU-shnffled pack of cards, there 
are two alternativ* -explanations of Ms assertion, with probabilities 
in the ratio ' 

p X o’o6o,ooo,ooo,00(13 • (t-p) X 0' 999 . 999 , 999 . 993 - 
The truthfulness of the witness must be very .great to outweigh the 
a priori iiqprobabllity o£ the fact.® These formulae are easily 
extended to the ease of three or more witnesses. The probability 
of a statement made by three witnesses of respective credihilitits 
p, p'. p* is 

PP'P"l{Pt>'P" + (I-/>)(!-/>') (I}. 

For f witnesses wc have 

PiPi- ■ ■Prl{PiPi- ■ ■pr+ {i-Pi){t-p.Ji . . .'(i-p 4 j. 
Dividing both the numerator and the denominator by p,ps ,. . ,p„ 
wc see that the probability o£ the statement increases with the 
number oi the witnesses, provided that for every witness (t—p)/p,is 
•a proper fraction, and accordingly p>i. As an example o£ severM 
■Witnesses, let us inquire how mwy witnesses to a fact such as a 
hand at whist consisting entirely of trumps would be required in 
order to make it an even chance that the fact occurred, supposing 
the credibility of each witness to be Let x be'the requir^ num¬ 
ber o£ witnesses. We have the 1/(1 -( 0 000,000,ooo.oub) =:},.ar 

A log 9 — 12^2. Whence, if x is 13, it os more than an even chance 
that the statement is true. 

49. When an event may occur in two or more ways equally 
probable a priori, the formulae show that the probability oi the state¬ 
ment will dependun the credibility of the witnesses; and accoidintgly 
the explicit consideration of a priori probabilities may, as in our 
.first instance, be omitted. One who reports the number of a tioket 
obtained at a lottery ordinarily ztmkcs a statement against which 
there is no a priori in^obability; but if the number is one which had 

■been predicted, there is an a priori improbability i that an assigned 

ft 

ticket should be drawn out ol a milange of «tickets. Similar reason¬ 
ing is applicable to the probability that tJie decisions of judgments, 
the verdict of juries, is right. 

50. Tlie assumptions upon wMch all this reasoning is based are 
open to serious criticisms. The postulated independence ol wit¬ 
nesses and judges is frequently not realized. Tne revolutionary 
tribunal which condemned Condorcet was affected by an identity 
of illusions and passions which that mathomatickm had not taken ' 
into account when he calculated “ that the probability of a decision 
■being conformable to truth will increase indefinitely as the nutribeT 
wf voters is ■increased." ‘ 

■51. The use oi coefficients based on the average truthfulness 
■or justice of each witness and judge involves the neglect oi par¬ 
ticulars which ought to infiuenoe our estimate oi probability, suCh 
as the consistency oi a witness's'statements and the relatlra of the 
case to the interests, prejudices and capacities of the witness or the 
'judge,® Thus'even in so simple a case as the alleged occurrence-M 


1 By a calculation based on the fundamental theorem (above, par. 
aj; cf, ibelow, .par. 103). 

® But sec below, par. 51. 

“ Morgan Crofton, loc. cit. p. 778, par. i. 

* Essai, p. 6 (there is postulated a proviso analogous to that 
which has been stated in par. 49 abo'we, ■with reference lo witnesses ; 
that the probability oi any one -voter being right is > 4). 

® See Mill's forcible remarks on this use of probabilities, which 


as extraordiSMiT Mt mbitt. "iflilUUMis ^ mituesa 
is the geseralaesse of the teiTii suiy not ndeqmtfiy tof^esent bis 
liability to have made a ssist^ about the ■aBsMog.* A neglect 
ol particulars, however, is sometimes practised w^ success in 
-the appKcations e/i -statfstice (insumsee, ipr testanot^. Berhaps 
■there are ■bread results and general rules to vthtofc tito tsaMisinatical 
theory may be applicable. Perhaps the laborioM rssesMhto of 
Poisson on the " probability of judgiMots ■" are net, as they have 
been called by an eminent msfthematioian, dbeetmmmt rtoa.t More 
tban mariieinatical interest may attach to Laffiace's invest%atlon 
of a nfle ■appropriate te eases like the kAesmng. An event (snppese 
the death -oi a certain personj tniMt have proceeded from one of 
N causes A, B, C, dcc.^ and a tribunal has to pronounce en which 
is the moat pmhahle, Professor Morgan CrMton's original proof 
of Laplace's rule is here reproduced.* 

■it. Let each member oi the tribunal arrange the causes is the 
order of their ■probabdity aocordhig to his judgment, after wei^iing 
the evidence. To compare Ihe presumption thus afforded by any 
one judge in favour of a -specific cause with that adbsded by the 
other judges, we must nsign a value to the probability of the 
cause derived solely from Ms being, say, the rth'On Ms list. As he is 
supposed to be unable to pronounce any closer to the truth than to 
say (suppose) H is more Bkdy than D, D more likely than L, &c., 
the pir^binty of any cause will be the awrage value of all ■diose 
whidh that probaWhty can ha've, given sim^y that it abways 
occupies the same place on the list of the probabilltjce arranged in 
order Of magnitude. As ■the sum of the n probabOltles is mways 
I, the question reduces to this:— 

Any whede (such as the ■number i) is divided at random into n 
parts, and the pruts are arranged in the order of their magnitude- 
least, second, third, . . . greatest; this is repeated for the same 
whole a great number «£ times; required the mean value of the 
least, of the second, &c., parts, up to that of the greatest. 

^ ? i 


Let the whole in question be represented by m line Afi o .a, and 
let it be divided at random into « parts by taUiig m — 7 ipoints 
indiscriminately on it. Let the reqiured mean values be 


Xjfl, \ja, .... Xiffl, 

Where X), Xg, X, , . must be constant fractions. As,a great number 

of positions is taken in AB for each of the n points, we may take 
a as representing that number; and the whole number H 01 cases 
will be 

N=a»-'. 

The sum oi the least parts, in every case, will be 

S| rs ^XjO XjU". 

Let a small inocement, Bfi s ,Ia, be «dded on to the line AB at 
the end B; the increase in this .sum is tS, <= nXjW-> In. But, 
■in dividing the new dine Ai, -cither the.« — i points all lall -on AB 
as before, or n — e fall on AB and » 00 B6 i(the oases where 2 «r 
more foil on Bi> are so few we may neglect them). If all fail on AB, 
the least part is always the same as befose except vilien it is the last, 
at the end B of the line, and then it is greater than before by ta; 
as it falls lost in ti-' of the whole number Of trials, the increase in 
S, ia,*:-'B"-’>«. But if one point of division falls on B6, the .number 
OI new eases introduced is ,(» — ija"-* la; but, the least part being 
now an infinitesimal, the sum S, is not affected; we have therefore 
IS] = BX,a''-'Io •• a-'a'-'Ie; 


X] — n-‘. 

To find Xg, reasoning exactly in the same way, we find that 
where one point falls on B6 and *1 ■— 2 on AB.aa the Jeart part is 
infinitesimal, the second least part is the least ol the « — i parts 
made by the « — 2 points; consequently, if we put x,' lor the 
value oi X, when there aie n — 1 parts only, instead oi w, 

Sj = «Xjfl”-'Ia ■« n-* o"->ta -f (« — i)a"-%'aea 
oXj = n-' -I- (n — i)x,'; but x', = (« — " -» 

.-. «Xj = 0 -’ -f (if — i)-‘. 

In the same way we can -show generally that 
BX, = «-' + (B — i)x',.,; 

and thus the required moan value of the eth part is 

X^ ■= aB-’{B-’ -f (b — i)*' 4- (B — 2)-‘ -I- ... (B — r 4 - !)■’}. 


he places among the " misapplications of the calculus wMdh have 
made it the real opprobrium of mathematics" {Logic, Book III. 
ch. xviii. § 3). Cf. Bertrand, Caicul das prababililis,; 'Venn, Logic 
of -Chance, ch. xvi. ■§ 5-7; v. Kries, Prina,piw dtr Wdhrsehtinlich- 
lmtsriehnnng, cb. i*., preface, § v., and ch. xiij..|SJa, 13: Laplace's 
general reflections on this matter seem more valuable th^ his 
calculations : " Tant de passions ct d'interdts particuliers y m 61 cnt 
si Bouvent leur influence qu'il cst impossible de soumettre au caicul 
Cette prebabiUti," op. cit. Introduction (Das Choix et dicisions -des 
asseniUes). 

* As to the possibility of mistake in this respect, see Froctor, 
How to play Whist, p. lai. 

’ Bertrand, loc. eif. 

• Loc. cit. § 43. 
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Thus each judge implicitly assigns the probabilities 

irili n -1 

to the causes as they stand on his list, beginning from the lowest. 
The values assigned for the probability of each alternative cause 
may be treated as so many equally authoritative obseryatioM 
representing a quantity which it ls required to determine. Acrord- 
ing to a general rule given below > the observations are to bo added 
and divided by their number; but here if we are concerned only 
with the relative magnitudes of the probabilities in favour of e^h 
alternative it suffices to compare the sums of the observations. We 
thus arrive at Laplace’s rule. Add the numbers found on the 
difierent lists for the cause A. for the cause B, and so on; that cause 
which has the greatest sum is the most protable. 

53. Probaitility of Future Ejects deduced from Causet, —^Another 
class of problems which it is usual to place in a separate category 
are those which require that, having ascended from an o^rywl 
event to probable causes, we should descend to the protabihty 
of collateral effects. But no new principle is involv^ m suta 
problems. The reason may be illustrated by the following modifi¬ 
cation of the problem about digits which was above set “ to illustrate 
the method of deducing the protabiUty of alternative <»uses. 
What is the probability that if to the second digit which imntnbuted 
to the effect there described there is added a third digit taken at 
random, the sum of the second and third will be greater than ^ iq 
(or any other assigned figure) ? The probabilities—the a posteriori 
probabilities derived from the observed event (that the sum of the 
first and second digit exceeds 9]—each multipUed by 45. of the 
alternatives constituted by the different values o. i. 2.,. . . 8. 9 
of tl^e second figure are written in the first of the subjoined rows. 

0123456789 

o o I 2 3 4 5 _6 7 8 


Below each of these probabilities is written the probabilily. x 10 
that if the corresponding cause existed the effect under consideration 
would result. 'The product of the two probabilities pertainmg 
to each alternative way of producing the event gives the probability 
of the event occurring in that way. The sum of these products 
which are written in the third row divided by 45 X 10, viz, “A* 
is the required probability. It may be expected that actual trial 
would verify this result. 

54 " Rule oj Succession." —One case of inferred future effects, 
sometimis called the ’’ rule of succession." claims special notice 
as having been thought to furnish a test for the cogency of induction. 
A white ball has been extracted (with replacement after extraction) 
« times from an immense number of black and white balls mixed 
in some unknown proportion; what is the probability that at the 
(« -1- i)th trial a white ball will be drawn ? It is assumed that 
each constitution of the milange^ formed by the proportion of 
white balls (the probability of drawing a white tall), say p, is 
a priori as likely to have any one value as another of the senes 
Ap, 2Ap, 3Ap, • • • I—2Ap, I — Ap, I. 

Whence a posteriori the probability of any particular value of /> 
as the cause of the observed recurrence is p''jxp'’, where p in the 
denominator receives every value from Ap to i. Ihc probability 
that this cause, if it exists, wiU produce the effect in question, 
the extraction of a white ball at the (n -(- i]th trial, is p. The 
probability of the event, obtained by summing the probabilities 
of all the different ways in which it may occur, is accordingly 
Xp"-<’/3p", where p both in the numerator and the denominator is 
to receive all possible v^ues between Ap and 1. In the limit we have 


from an um containing black and white balls mixed up in the 
proportions p: (t—p), each ball being replaced after extraction, 
the expected number of white balls in the set of » is by definition 
np.^ ft may be instructive to verify the consistency of first prin- 
cmles by demonstrating this axiomatic proposition." Consider the 
respective probabilities that in the series of n trials there will occur 
no white tails, exactly one white ball, exactly two white tails, 
and so on, as shown in the following scheme ;— 


No. of white 
balls . . 


0, 




__(l-f>)— 


a, 


nl 


(a-2)l2l 




. n 

■P" 


To calculate the expectation of white balls it is proper to multiply 
I by the probability that exactly one white ball will occur, 2 by 
the probability of two wUto b^ls, and so on. We have thus for 
the requireil expectation 


= »p [(i-#>)’•■' + -py-^p + ■■• 

4 , (» — 1)1 ... 4 - ««-l] 

^(?i-r)l(r-i)P' PI P ^ -rp i 

= - ^) -I- />)'•-* = np. 

The expectation in the case where the balls are not replaced—not 
similarw axiomatic—may be found by approximative formulae." 

56. Games of Chance .—With reference to the topic which occurred 
next under the head of probabilities, a distinction must be drawn 
between the number of trials which make it an even chance that all 
the faces of a die will not have turned up at least once, and the 
number of trials which are made on an average before that event 
occurs. We may pass from the probability to expectation in such 
cases by means of the following theorem. If s is the number of 
trials in which on an average success (such as turning up every 
face of a die at least once) is obtained, then i — I/i-(-/a. . . ; 
where /,. denotes the probability of failing in the first r trials. For 
the required expectation is equal to i X probability of succeeding 
at the first trial + 2 X probability of succeeding at the second 
trial + &c. Now the probability of succeeding at the first trial is 
I —the probability of succeeding at the second trial (after 
failing at the first) is /,(i—/,); the probability of succeeding at 
the third trial is simdarly /aji—/j); and so on. Substituting 
these values for the expression for the expectation, we have the 
proposition which was to be proved. In the proposed problem 

/„ = _ 15 (- 4 - y X 20 (i)« - 15 (V) “ + 6 (^'). 

Assi^ing to n in each of these terms, every value from i to oo 
we have 6*^/(i-'||), =: 30, for the sum of the first set, with corre¬ 
sponding expressions for the sets formed from the following terms. 
Whence s = i -t- 30 - 30 + 20 - -l- ^ = HI- By parity ^ 

reasoning it is proved that on an average 7 (HD cards’" must be 
dealt before at least one card of every suit has turned up.” 

57. Dominoes are taken at random (with replacement after 
each extraction) from the set of the kind described in a preceding 
paragraph.'* What is the difference (irrespective of sign) to be 
expected between the two numbers on each domino ? The digit g, 
according as it is combined with itself, or any smaller digit, gives 
the sum of differences 


/^p"'*"dp j/^p’'dp = (« -P !)/(« -t- 2). 

In particular if n = r. the probability that an event which has 
been observed once will recur on a second trial is D. These results 
are perhaps not so absurd as they have seemed to some critics, 
when the principle of " cross-series * * is taken into account. Among 
authorities who seem to attach importance to the rule of succession, 
in addition to the classical writers on Probabilities, may be men¬ 
tioned Lotze “ and Karl Pearson." 

Section III.—Calculation of Expectation. 

35. Anedogues of Preceding Problems. —^This section presents 
problems analogous to the preceding. If n balls are extracted 

~ ’*Below, pars. 135, 136. A difficulty raised by Cournot with 
respect to the determination of several quantities which we wn- 
nected by an equation does not here arise. The system of values 
determined for the several causes fulfils by construction the con¬ 
dition that the sum of the values should be equal to unity. 

* Above, par. 44. 

* It comes to the same to suppose the total number of balls In the 
mixture to be N; and to assume that the number of white balls 
is a priori equally likely to have any one of the values i, 2, . . . 
N-i, N. 

" Above, par. 3. " Logic, bk. ii. ch. lx. § 5 - 

« Grammar of Science, ch. iv. § 16. Cf. the article in Msnd above 
referred to, ix, 234. 


o 4- I -F 2 -(-...-(- 9. 

The digit 8 combined with itself or any smaller digit gives the sum 
of differences o -f 1 -|- 2 -(- . . . -t- 8 and so on. The sum of 
the differences is 3 i f . f -(- I, where r has every integer value 

from 1 to 9 inclusive, = » 165. And the number 

of the differences is 10 -|- 9 -t- 8 -|- , . . -(- 2 -(- I “ 55 . There¬ 
fore the required expectation is 165/35 = 3- 

58 Digits taken at Random.—The last question is to be distin¬ 
guished from the following. What is the difference (irrespective of 
sign) between two digits, taken at random from mathematical 
tablW, or the eHiansion of an endless constant like n ? The com¬ 
binations of different dibits will now occur twice as often as the 
repetitions of the same digit. The sum of the differences may now 
be obtained from the consideration that the sum of the positive 
differences must be equal to sum of the negative differences when 
the null differences are distributed equally between the positive 
and the negative set. The sum of the’positive set is, as before, 

7 See the introductory remarks headed " Description and Division 
of the Subject." 

» Cf. above, par, 23. 

> See Pearson, Phil. Trans. (1893), A. 

• Whitworth, Exercises, No. 302. 

“ Ibid. No. 504. cf. above, par. 29. 

" Ibid. par. 36. 



METHODS OF CALCULATION] 


PROBABIUTY 


385 


16.^;. But the denominator of this numerator is not the same as 
before, but less by half the number of null differences, that is 3. 
We thus obtain for the r^uired expectation 165/50 » 3'3. 

59. A simple veriheation of this prediction may thus be ob¬ 

tained. In a table of logarithms note any two digits so situated as 
to afford no presumption of dose correlation; for instance, in the 
last place of the logarithm of 10009 7 

place of the logarithm of 10019 the digit 4, and take the difference 
between these two, viz. 3, irrespective of sign. Proceed similarly 
with the similarly situate pair which form the last places of the 
logarithms of looag and 10039; for which the difference is i, and 
so on. The mean of the differences thus found ought to be approxi¬ 
mately 3'3. Experimenting thus on the last digits of logarithms, 
in Hutton's tables extending to seven places, from the logarithm 
of 10009 to the logarithm of 10909, the writer has found for the 
mean of 250 differences, 3-2. 

60. Pei'nfr laAen at Random .—By parity of reasoning it may be 
shown that if two different milestones are taken at random on a 
road n miies long (there being a stone at the starting-point) their 
average distance apart is ^(n + 2). 

61. If instead of finite differences as in the lost two problems 
the intervals between the numbers or degrees which may be selected 
ore indefinitely small, we have the theorem that the mean distance 
between two points taken at random on a finite straight line is a 
third of the length of that straight line. 

62. The fortuitous division of a straight line is happily employed 
by Professor Morgan Crofton to exhibit Laplace's method of deter¬ 
mining the worth of several candidates by combining 

BuIom tor tije votes of electors. There is a close relation between 
Votlat at method and the method above given for deter- 

Bloctlont. jnining the probabilities of several alternatives by 
combining the judgments of different judges.' But there is this 
difference—that the several estimates of worth, unlike those of 
probability, are not subject to the condition that their sum should 
be equal to a constant quantity (unity). The yuassflo are now ex¬ 
pectations, not probabilities. Professor Morgan Crofton's version * of 
the argument is as follows. Suppose there are n candidates for an 
office; each elector is to arrange them in what he believes to be 
the order of merit; and we have first to find the numerical value 
of the merit he thus implicitly attributes to each candidate. Fixing 
on some limit a as the maximum of merit, ti arbitrary values less 
than a are taken and then arranged in order of magnitude—least, 
second, third, . . . greatest; to find the mean value of each. 

A X i i i 


Take a line AB = 0, and set off « arbitrary lengths AX, AY, 
AZ . . beginning at A; that is, « points are taken at random in 

AB. Now the moan values of AU, XY, YZ, . . . are all equal; 
lor if a new point P be taken at random, it is equally likely to be 
1st, and, 3rd, &c., in order beginning from A, because out of » J 
points the chance of an assigned one being ist is (» + i)-'; of its 
being 2nd (» + j)-'; and so on. But the cltance of P being ist 
IS equal to the mean value of AX divided by AB; of its being 
2nd M(XY)-r AB: and so on. Hence the mean value of AX is 
AB (n f- I) -that of AY is 2AB (« -)- i) '; and so on. Thus the 
moan merit assigned to the several candidates is 

a(n -I-1)-’, 2o(« -t-1)-', 3<»(« + 1 )-' . . . »i»(n-|- i)*’. 

Thus the relative merits may be estimated by writing under 
the names of the candidates the numbers i, 2, 3, . . . ». The 
same being done by each elector, the probability will be in favour 
of the candidate who has the greatest sum. 

Practically it is to bo feared that this plan would not succeed, 
because, as Laplace observes, not only arc electors swayed by many 
considerations independent of the merit of the candidates, hut they 
would often place low down in their list any candidate whom they 
judged a formidable competitor to the one they preferrerl, thus 
giving an unfair advantage to candidates of mediocre merit. 

O3. This objection is less appropriate to competitive examinations, 
to which the method may seem applicable. But there is a more 
fundamental objection in this case, if not indeed in every case, to 
the reasoning on which tlie method rests : viz. that there is sup¬ 
posed an a priori distribution of values which is in general not 
supposable; viz. that the several estimates of worth, the marks 
given to different candidates by the same examiner, are likely to 
cover evenly the whole of the tract between the minimum and 
maximum, e.g. between 0 and 100. Experience, fortified by theory, 
shows tliat very generally such estimates are not thus indifferently 
disposed, but ratter in an order which will presently be described 
as the normal law of error.' The theorem governing the case 
would therefore .seem to be not that whicli is applied by Laplace 
and Morgan Crofton, but that which has been investigated by Karl 
Pearson,* a theorem which does not lend itself so readily to the 
purpose in hand." 


' Above, par. 52. " Loc. cit, § 43. , . „ 

' See Edgeworth, " Elements of Chance in Examinations,'' 
Journ. Slot. Soc. (iSgo). Cf. below, par. 124. 

* Riometrika, i. 390- 

' Moore, of Columbia University, New York, has attempted to 


64. EuptcUUion of Adoamtagt _The general examples of ex¬ 

pectation which have been given may be supplement by some 
appropriate to that special use of the term which Laplace hais sanc- 
tmned when ho considers the subject of expectttioa as a “ good "; 
in particular money, or that for the sake of which money is desired, 

" moral " advantage, in more modem phrase utility or satisfaction. 

65. Ptcuniary Advantage .—The most important calculatlona of 
pecuniary expectation relate to annuities and insurance; based 
krgcly on life tables from which the expectation of life itself, as well 
as of money v^ue at the end, or at any period, of life is predicted. 
The reader is referred to these heads for practical exemplifications 
of the calculus. It must suffice here to point out how the calcula¬ 
tions are facilitated by the adoption of a law of frequency, the 
Gompertz or the Gompertz-Makcham law, which on the one hand 
can hardly be ranked with hypotheses resting on a vera cavsa, yet 
on the other hand is not purmy empirical, but is recommended, as 
germane to the subject-matter, by colourable suppositions.' 

66. There is space here only for one or two simple examples of 
money os the subject of exp«tation. Two persons A and B throw 
a die alternately, A beginning, with the understanding that the 
one who first throws an ace U to receive a prize of What are 
their respective expectations ? ’ The chance that the prize should 
bo won at the first throw is the chance that it should be won 
at the second throw is f at the third throw (D'i, at the fourth 
throw (I)' i. and so on. Accordingly the expectation of A 

= i {I + (I)* + (t)‘+ • • •} ! 

expectation of B 

= 1 ^' + «)'+(!)*+ • ■ 

Thus A's expectation is to B's as i ; {. But their expectations 
must together amount to £1. Therefore A's expectation is ^ of 
a pound, B's /V- 

6y. There are n tickets in a bag, numbered i, 2, 3, . . . n. 
A man draws two tickets at once, and is to receive a number of 
sovereigns equal to the product of the numbers drawn. What is 
his expectation?* It Is the number of pounds divided by an 
improper fraction of which the denominator is the numbu of 
possible products, Jn(n — i), and the numerator is the sum of all 
possible products = J {(i -f 2 -)- 3 . , .-)-«)*- (i' -)- 2* -)- . . 

Whence the required number (of pounds) is found to be j'f(n -)- i) 
(3« 4- 2). The result may be contrasted with what it would be 
if the two tickets were not to be drawn at once, but the second 
after replacement of the first. On this supposition the e^ectation 
in respect of one of tlic tickets separately is 4(n -)- i). 'Thereloro, 
as the two events are now independent, the expectation of the pro¬ 
duct,* being the product of the expectations, is |j(n -)- i)j*. 

68. Peter tlirows three coins, Paul two. The one who obtains 
tlie greater number of heads wins ,^1. If the number of heads are 
equal, they play again, and so on, until one or other obtains a 
greater number of heads. What are their re^ective ojmectations ? 

At the first trial there are three alternatives: (o) Peter obtain! 
more heads than Paul, (8) an equal number, (7) fewer. The cases 
in favour of a are (i) Peter obtains three heads, (2) Peter, two 
heads, while Paul one or none, (3) Peter one head, Paul none. The 
cases in favour of 8 are (i) two heads for both, or (ri one head, or 
(3) none, for both. The remaining case favours y. 'The probability 
of aisji -+- H -I- H = 4. The probability of 8 is H -t- 14 + 41 =A- 
The probability oi 7 is i - 44 — A- Alternative 8 is to be split up 
into three 8', y', of which the probabilities (when 8 has occurred) 
arc as before, A, A> A- '* similarly split im, and so on. Thus 
Peter's expectation is A{i + iV -H (A)‘ + ■ • • Ml =* A Paul's 
expectation is A ,?i. 

An urn contains m balls marked i, 2, 3, . . . m. Paul extracts 
successively the m balls, under an agreement to give Peter a shilling 
every time that a ball comes out in its proper order. What is 
Peter's expectation ? The expectation with respect to any one 

ball is JL, and therefore the expectation with respect to all is 
J (shilling)." 

69. Advantage subjectively estimated .—Elaborate calculations are 
paradoxically employed by Laplace and other mathematicians 
to determine the expectation of subjective advantage in various 
cases of risk. The calculation is based on Daniel Bernoulli's 
formula which may be written thus ; If x denote a man's physical 
fortune, and y the corresponding moral fortune 

y = ft log (x/ft), ^ , 

ft, A being constants, x and y are always jxisitivc, and x > ft; for every 

trace Karl Pearson's theory in the statistics relating to the 
efficiency of wages {Economic Journal, Doc. 1907; and Joum. Slot. 
Soc., Dec. 1907). 

• Cf. below, par. 169. 

t W'hitworth, Choice and Chance, question 126. 

• Whitworth, Exercises, No. 567. 

• According to the principle above enounced, par. 15. 

'* Bertrand, id. § 44, prob. xlvii. 

" Bertrand, id. § 39, prob. jdiii. It is not to be objected that 
the probabilities on which the several expectations are calculated 
arc not independent (above, par. 16). 


XXII. 13 



386 


PRlOBAd^LUlT 


BMO mustpoHM 
,astim>te sow 

^ + J+ »' 4 -...a»I, 

only one of the events toing poffliWe. Now W* tBofil expectation 
tom the first chance—that is, the Incwment of hjs morsi fortune 
Sultiplieri by the chance-18 

p* {log t +5 _ log * } -= p* log <« + a) - pft log a. 

Hence his 'Whole moral expectation ia i 

E=:ft^>log (a+a) 4 -fe?log(a+fl)+Arlog(a+>) + . . .-Aloga; 
and, ii Y stands for his moral fortune including this expectation, 
that is, k log <»/A) + E, wo have 

Y=»Aplog{a+o) + *glDg(a + | 9 ) + . . .-*log». 

To find X, the physical fortune corresponding to this moral one, 
we have Y = A log X — A log A. 

Hence X = (a + «)'(« + i 3 )'(« + I-)’, 

aisd X — a will be the actual or physical increase of fortune which 
is oi the same value to him as his expectation, and which ho may 
reasonably accept in lien of it. The mathematical value of the 
same cxpwtation is ^ 

^ H" +1> + • • • 

70. Gambling and InsuraTice.- —These formulae are employed, 
often with the aid of refined mathematical theorems, to demonstrate 


[GEQIfiEXKIOAIi AI>HJCAXI(»CS 


«me fortune, or He oqnivident, in oBdertoiivfc To, )^^^fiO'>acpo«o the whole ito tile eame duger. Snppoee a merchant, 
^ veloe of « memai .Snpjioee;.A!ptweBi: | hawlM'a tetnne, has beBidesa[tam • whii^ he mast eeceweif a 

in a io have tiie chance ^ m ■obtwilTng' a Knt e, if.of ] ship arrives in safety. Then, if the chance of the ddp atriving 
, ^ *r. ond.iet 1 «= t — p,his prospoctiveadvaatagei8pi)r(i + ») 4-fKi). 

iing the lump sum « to a single ritlc, let 


I operatioT" 
aly your eggs in one basket.” 

71. These proix)sitions may be deduced by the use of a formula 

which perhaps keeps closer to the facts: viz. that utility or satis¬ 
faction is a function of material goods not definitely ascertainable, 
defined only by the conditions that the function continually in- 
creasos with the increase of the variable, but at a continually 
decreasing rate (and some additional postulate as to the lower 
limit of the variable), say y — (x) (if x as before denotes 

physical fortune, and y the corresponding utility or satisfaction); 
where all that i« known in general of 4.18 that if'(*) is positive, i)"'!*) 
is negative; and ifjx) is never less, * is always greater than zero. 
Snppose a gambler whoso (physical) fortune is a, to have the chance 
p of obtainmg a sum a and the chance i — />) of lo.sing the sum 
g. If the game is fair in the usual sense of the term pa = qfi. 
Accordingly the prosi>nclive psychical advantage of the party is 
piKa 4 - «) + - fl) = f>>Wa 4 - «) 4 - J'i'fa - (pjq)a\, say y.. When 

a is zero the expre.ssion reduces to the first state of the man, 
*(a), say Vo. To compare this state with what it becomes by the 
gambling trBns.v;tion, let a receive continually small increments 
of Ao. When a is zero the first differential coefficient of Cv« — jv), 
viz. ^!n)i'(a) — />t(''(a), = <>• Al-in the second-differential coellicient, 

viz. /)if'(a) 4- is negative, since by hypothesis if.' is con¬ 

tinually negativ^e. And as a continues to increase from zero, the second 
differential ooefficicnt of (ya — yc), viz. p’^'ia. 4 - «) 4 - ^V(»- 

continues to be negative. Therefore the increments received by the 
first differential coefficient of (y, - y«) are continually negative; 
and therefore (ya — Vo) is continually negative; y.cyo' for finite 
values of a (not exceeding qajp).* . 

72. To show the advantage of insurance, let us suppose with 

Mman Crofton* that a merchant, whose fortune ia represented 
by 1 will realize a sum • if a certain vessel arrivey safely. Let 
the probability of this be p. To make np exactly for the risk run 
by tlie insurance company, he should pay them a sum (i — p)t. 
if he does, his moral fortune baconies, according to the formula 
now proposed i),(i 4- pt), since his physical fortune is increased by 
the secured sum*, minus the payment (1 — p)«; while if he does 
not insure it wiU bo p.f(i 4- *) 4 - (l - P)i (i). Wo have then to 
«iraparei>(i 4 - P<)i “V Vi- -)- •) 4 - (i — (*)• “X Vj- 

reasoning analogous to that of the preceding paragraph it appears 
that (y, - yi) » zero when . = o and continually diminishes 
an • increases up to any assigned finite (admissible) value. Simi¬ 
larly it may be shown that it is better to expose one’s fortune m 
a number of separate sums to risks independent of each other than 

1 It is important to remark that we should be wrong in thus 
adding the expectations if the events were not mutally exclusive 
For the mathematical eiqiectatkins it is not so. 

“ This paragraph is taken from Morgan Crofton's article on 
'• Probability,’*^ in the 9th edition of the Ency- Erit. 

» Cf. Marshall, Principlts .0/ Economics, Mathematical Appendix, 

”°*°Or should we rather say, not opKceding the limit at which 
iKa - pafq) becomes o ? (The value of *(0) niay be regarded as 
—,»o.) Neither of the proposed limitations matenally affects 
tiie jvalidity of the tbeownt. 

® ice. c*l. par. 25. 


oi 

oi 

and 


Now instead of exposing . , 

him subdivide t into n equal parts, each exposed to an inde¬ 
pendent equal risk iq) oi being lost As n is made larger' it be¬ 
comes more aad more nearly a certainty that ho 'will realize pa out 
oi the total • exposed to riw. Therefore his condition (in respect 
of the sort cf advant^ which iaunder considscation| will beapproxi- 
mately iWi 4 -^«). Then we have to comp^ if (i 4 -^»), say Vi, 
with piflr 4- #) -f- (i), say y. By reasoning analogous to that 

which has been above employed—observing i^t (fi — p^) ♦“(*) ‘s 
negative for all possible values of 6—we conclude that y^ «: y,. 

73. Tie Pelanburi JPioUem .—Toe doctriao of " moral fortune ” 
was first formulated by Haniel Bernoulli r with reference to their 
celebrated ” Petendinrg Problem,” which is thus stated by Tod- 
huntir *; " A throws a coin in tho air : if head appears at the first 
throw ho is to receive a shiUing from B, ii head does not appear 
until the second throw he is to receive 2a, it head does not appear 
until the third throw ho is to recoivo 4s., and eo on, required the 
expectation of A.” So many lessons are presented by this problem 
that there has been room for disputing what is tie lesson. Laplace 
nn/l other high authorities follow Daniel Bernoulh. Poisson finds 
the explanation in the fact tiiat B could not be expected to pay 
up » Wgo a sum. Whitworth, who regards the disatlvantage 
of gambling as consisting mainly in the danger of becoming ” cleaned 
out,” “ finds this moral in the Petersburg problem. All have not 
noticed what some regard as the prlncipm lesson to be obtained 
from the paradox ; viz. that a transaction which cannot be regarded 
as one oi a series—at least a " cross-acries ” ***—is not subject to 
the general rule for expectations of advantage whether material 
or moral.'* 

Section IV .—Geometrical Applications. 

74. Under this head occur some interesting illustrations 

pruiciples emjiloycd in the preceding sections ; in particular 
a priori probabilities and of tlie relation between probability < 
expectation. . 

75. Jllnstraiions 0/ a priori Probabilities .—The assumption which 
has been made under preceding heads tliat the probability ol 
certain alternatives is approximately equal appears to rest on evi¬ 
dence of much the same eharacter as the assumption which is made 
undia- this head that one point in a line, plane or volume is as bkely 
to occur as another, untler certain circumstances. Thus consider 
the proposillon : if a given area S is included within a given area A, 
tho chance of a jioint P, taken at random on A, falling on S is S/A. 
In a great variety of circumstances such a size can be asagned to 
the spaces, and taking at random ” can be so defined that the 
proposition is more or less directly based on experience. 'The 
fact that the points of incidence are equally distributed in space 
is observed, or connected by mferenoc with observation, in many 
cases, e.g. raindrops and moleculca There is a solid substratum 
of evidence for the premiss employed in the solution of problems 
like the following: On a chess-board, on which the side of every 
square is a, there is tluown a coin of diameter b{b<.a) so as to be 
Stirdy on the board, wliich may be supposed to have no border. 
What is the probability that the coin is entirely on one square ? 
The area on which the coin can fall is (8fl — b)\ The portion 
oi the area which is favourable to the event is 04(0 — i)“. There¬ 
fore the required probability is (a - i)»/(a - ibyi 

70. Random L/nci.— Speculative difficulties recur when we have 
to define a straight line taken at random in a plane; for instance, 
in tlie following problem proposed by Buffon.'*' 

A floor is ruled with equidistant parallel linos; a rod, shorter 
than the distance between each pair, being thrown at random on 
the floor, to find the chance of its falling 00 one of the lines. The 
problem is usually solved as follows ;— 

Let X be the distance of the centre of the rod from tho ncaurcst 
line, S the inclination of the rod to a perpendicular to the parallels, 
2a tiie common distance of the paraUels, 2C the length of rod; then, 
us all values ol x and « between their extreme limits are equally 
probable, the whole number oi cases will be represented by 


re frit 

J oy-ir/j 


ixii =■ ro. 


8 Sue above, par. 25 (James Bernoulli’s theorem), 
t Specimen tieoriae iwvae de mensnra sortis (16), traniJated 
(into German) with notes by Pringsheim (1906)- 
* Op. cit. art..389. ~ , . . . 

' Choite and Chance, pp. 211.23*. -The danger of a party to 
a same of chance being '' ruined (by losmg more than his whole 
fortune) which forms a separate chapter in some treatises, is readUy 
doducible from the theory of deviations trom an average which 
will be stated in pt. ii. 

« Above, par. 5. " Above, ,par, 20. 

• ™ Whit'worth, Exercises. No. 500. 

*> Cl. Morgan Croftov, ke. cit.. 
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the poiRt where distance ixom the nMrost line Iw 
eaudlv probable ? Why not one extremity of the « «^e 
rthtt point suited to the circumstances of projechon ? Fortunately 
it makes no difference in the result to what pomt w the rod we aseigo 
this pro-ominence. 

77. The legitimacy ol the awuinptiou obtains some venficaaon 
from the success of a tost suggested by Laplace. If a rod is actually 
thrown, as supposed in the problem, a great number of tunes, and 
the fre<iuoQoy with which it laUs on one of the parallels is obscrTod^ 
that proportionate number thus found, say furmshos a value 
for the constant w. For r ought to equal sc/ps. The expeiwcnt 
has been made by Professor Wolf of Frankfort, Havme thrown 
a needlo of length 36 mm. on a plane ruled with parallel lines at 
a distance from each other of 45 mm, 5000 times, he observed that 
the ne^le crossed a parallel 2532 times. Whence the value of w 
is deduct 3'i59'^i wi^ ^ probable error ^ ± *03, 

More hesitation may be felt when we have to define a random 
chord of a circle,** for instance, with reference to the question, what 
is the probability that a chord taken at random will be greater 
than the side of an ^uiiatcral triangle ? For some purposes 
it would no doubt be proper to assumo that the chord is ^con¬ 
structed by taking any point on the cucumferenoe oM jommg 
it to another point on the circumference, the points from which 
one is t^en at random being distributed at equal intervals around 
the circumference. On this undorslanding the probability in 
question would be But in other connexions, for inst^co, u 
the chord is obtained by the intersection with the circle ert a tod 
thrown in random fashion, it seems preferable to consider the chord 
as a case of a straight line falling at random on a plane. Morgan 
Crofton ■* himself gives the following definition 01 such a Imc; 

If an inlinito number of straight lines be drawn at random m a 
plane, there will be as many parallel to any given direction as to 
any other, all directions being equally probable; also thuae having 
any given direction will be disposed with equal frequency all over 
the plane. Hence, if a line be determined by the co-ordinateH p, v, 
tho perpendicular on it from a fixed origin O, and the inclination 
of that perpendicular to a fixed axis, then, if />, w be made to vary 
by cqum infinitesimal increments, the senes of lines so mven will 
represent the entire series of random straight lines. Thus the 
number of lines for which p falls between p and p + dp, and w 
between <« and u + d<^, will do measured by dptlu, and the integral 
ffdpdw, between any limits, measures the number of lines within 

those limits. ^ ..... 1 

7Q Authoritative and useful as this definition is, it is not en¬ 
tirely free from difficulty. II amounts to this, that if wc write 
the equation of the random lino 

A! cos a + y sin o — /) = o. 

we ought to take a and p as those variables, of whii;h the eoui- 
crescent values are equally probable—the equiprobable variables, 
as wc may say. But might we not also write the equation in either 
of the following forms 

(1) xia -f y/h — I « o, 

(2) ax -rhy — 1=0, 

and take a and 6 in cither system as the equiprobable variables ? 

To be sure, if the equal distribution of probabilities is extended 
to infinity we shall be landed in the absuidiW that of the random 
lines passing through any point on the axis of y a proportion differ¬ 
ing infinitesinmlly from unity—100 %—are either (1) parallel or 
(2I perpendicular to the axis of x. But the adimssion of infinite 
values will render any scheme for the equal distribution of proba¬ 
bilities absurd. If Professor Crofton’s constant p, for eimmple, 
becomes infinite, the origin being thus placed at an infinite distance, 
all the random chords intersecting a finite circle would be i^rallcl I 
So. However this may be, Professor Crofton's conception has 
the distinction of leading to a series of iuteresthig proposiUons, 
of which specimens are here subjoined.* The number 01 random 
lines which meet any closed convex contour of length L is caeaBured 
by L. For, taking O inside the contour, and integrating first for 
p, from 0 to the perpendicular on the tangent to the contour, 
wo h3Mt fpiu\ taking this through four right angles for », w« have 
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Thna, If a random line meet a given contoar, of length L, the 
chance of its meeting another convex contour, of length I, internal 
to the former, ia p l/L. If the given contour be not convex, 
or not ckiaed, S will evidently be the length of an endless string, 
drawn tight around the oontoar, 

81. If a random line meet a dosed convex contour of length L, 
the chance ol it meeting 
another such contour, ex¬ 
ternal to the former, is p 
(X — yj/L, where X is the 
length of an endless band 
enveloping both contours, 
and crossing between them, 
and Y that of a bend also 
enveloping both, but not 
crossing. This may be 
shown by means of Legen¬ 
dre’s Integral above; or ns 

follows :— .... 

Call, for shortness, N(A) the number of lines msetrng an area 
A; N(A, A^ tho number which meet both A and A'; then (fig. i) 

N(SKOQPH) •fN(S'Q'OR'P'H') - NISROQPH -i-S'Q'ORT'H') 

V- y-r V V +N(SROQPH.S'Q'OR'P'H'), 

since in the first member each line meeting both areas is counted 
twice. But the number of lines meeting the non-convex figure 
consisting of OQPHSR and OQ'S'H'P'R' is Mual to the tand Y, 
and the number meeting both these areas is identical with that of 
those meeting the given areas ft. ft'; hence X=aY + N(fl, Xy. 
Thus the number meeting both the given areas is measured by 
X — Y. Hence the theorem follows. 

82. Two random chords cross a given convex boundary, of length 
L, and area ft; to find the chance that their intersection falls 
inside the boundary. , . « , •. 1 

Consider the first chord in any position; let C be its lengtii; 
considering it as a closed area, the chance of the second chord 
mooting it is aC/L; and the whole cliancc of its co-ordinates falling 
in dpa dv and of the second chord meeting it in that position os 
2C d pdfo 2 

But thn whole chance is the sum of these chances for all its positions; 

. •. prob. =< 2X,-^JJiZ<lpdta. 

Now, for a given value of a, the value of JCdp is evidently the 
area fl; then, taking a from v to o, wc have 

required probability = zirnL-®. 

The mean value o' a chord drawn at random across the boundary 


M 


ffcdpdv 

JJdpdm 


rO 

■T' 


8t. A straight bond of breadth c being traced on a floor, and a 
circle of radius r thrown on it at random; to find the mean area of 
the band which is covered by the circle. (The cases are omitted 
where the circle falls outside the band.)‘ 

If S be the .space covered, the chance of a random point on the 
circle falling on the band is = M(S)/»f“, this is the same as 


1 As 
P . 9 °J 


reconled by Czuber, Gtomelritcht WahrsthtinluKkettcn, 

Cf. Bertrand, Calcui des pnhebUitis, pp. 4 seq. The matter tos 
been much discussed in the Educational Times. See Malhemaltcal 
Questions , . . from the Educational Times [a reprint], xxix. 17-20, 
containing references to earlier discussions, ».g. x. 33i(by Woolhouse). 

' The 'whole^ of p. 787 of Morgan Crofton's article is often 
referred to, and parts of pp. 786, ‘788 ase traftsfesred bare. 


• lliis result also follows by considering that, if an infinite plane 
be covcrwl by an infinity of lines drawn at random, it is evident 
that tho number of these which meet a given finite straight line 
is proportional to its length, and is the same whatever be its position. 
Hence, if we take I the length of the line as the measure of this 
number, tlic number of random lines which cut any element ds of 
the contour is measured by ds, and the number which meet the con¬ 
tour is therctore measured by 4L, half the length of the boundary. 
If wc take tl as the niea,sure for the line, the measure ior the contour 
will be L, as above. Of course we have to remem^r that each 
Hne must meet the contour twice. It would be possible to rectify 
any closed curve by means of tliis principle. Suppose it traced 
on the surface of a circular disk, of circumlereiico L. and the disk 
thrown a great number of times ou a system of parallel lines, whw 
dlstauco asunder equals the diameter, if wc count tho numbw 
of cases in which the closed curve meets one o€ the parallels, the 
ratio of this number to the whole number of trials will be ultuMtely 
the ratio t>f the dicumleronco of the curve to that of the Circle. 
[Morgan Crofton’s note.] 

■* Or the floor may be supposed pamted with paraHal bands, at 
a dtotancc. aBuodw equal to (Uamt^tor; so tliat tho murt 
fall OD one. 
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if the circle were fixed, and the band thrown on it at random. 
Now let A (fig. 2) be a position of the random point; the 
favourable casea arc when HK, the bisector of the band, meets a circle, 
centre A, radius Jc; and the whole number are when HK meets 
,1 circle, centre O, radiu.s *■ -t- Jr; hence the probability is 

y, , 

' 2ir(r H- Je) 2r + c 

This is constant for all positions of 
A; hence, equating these two values of 
p, the mean value required is M{S) 
^ c{2r + c)- 

The mean value of the portion of 
the circumference which falls on the band 
is the same fraction cfiir + c) of the 
whole circumference. 

If any convex area whoso surface is 
n and circumference L be thrown on 
the band, instead of a circle, the mean 
area covered is 

M(S) = irc(L + »c)' ‘ft. 

For as before, fixing the random point at A, the chance of a 
random point in ft falling on the band is p ^ 2n . ic/Li', where L' 
is the perimeter of a parallel curve to L, at a normal distance Jc 
from it. Now 

I,' =a L -f 2ir . Jr. 

M(S) ^ j,_c _ 

ft L -t- »c 



84. Buffon’s problem may be easily dc<luced in a similar manner. 
Thus, if 2r = length of line, a = distance between 
the parallels, and we conceive a circle (fig. 3) of 

1 diameter a with its centre at the middle O of tho 
j line,’ rigidly attached to the latter, and thrown 
/ with it on the parallels, this circle must meet one 
of the parallels; if it be thrown an infinite number 
of times we shall thus have an infinite number of 
Flo, 3. chords crossing it at random. Their number is 
measured by 2ir. Ja, and the number which meet 
or is measured by 4)’. Hence the chance that tho lino or meets one 
of the parallels in p — dr/ira, 

85. To investigate the probability that the inclination of the line 
ioinijig any two points in a given convex area ft shall lie within 

given limits. We give here a method of 
reducing this question to calculation, for 
the sake of an integral to which it 
leads, and which is not easy to deduce 
otherwise. 

First let one of the points A (fig. 4) 
be fixed; draw through it a chord PQ—f'. 
at an inclination 9 to some, fixetl line; pul 
AP —r. AQ —(■';*thcn the number of 
cases for which the direction of the line 
, joining A and K lies between 9 and 9 + d 9 

IS measured by J(f“ + r'^de. 

Now let A range over the space between I’Q and a parallel chord 
lUstant dp from it, the number of cases for which A lies in this 
space and the direction of AB from 9 to 9 + de is (first consider¬ 
ing A to lie in the clement drdp) 



\dpd»^^'if + r'^dr = iOdpdB. 

Let p be the pei-pendicular on C from a given origin O, and 
let b) be the inclination of p (wc may put d<M for dfl), C will be a 
given function of p, «; and, integrating first for w constant, Ihe 
whole number of cases for which a falls between given limitfi v', to" is 

hC 


the integral Jc*dp being taken for all positions of C between two 

tangents to the boundary parallel to PQ. The question 14 thus 
reduced to the. evaluation of this double integral, which, of course, 
is generally difficult enough; wc may, however, deduce from it a 

remarkable result; for, if the integral ^JJCHpda be extended to 

all possible positions of C, it gives the whole number of pairs of 
po.sltions of the points A, 15 which lie inside the area; but this 
number is BP; hence 

JpiPilpdu = .in*, 

the integration extending to all possible positions of the chord C,— 
its length being a given function of its co-ordinates p, 01.“ 



Con. Hence if L, ft be the perimeter and area of any closed 
convex contour, the mean value of tho 
cube of a chord drawn across it at random 
is ift“/L. 

8fi. Lot there be any two convex boun¬ 
daries (fig. 5) so related that a tangent at 
any point V to the inner cut.s off a constant 
segment S from the outer (».g. two concentric 
similar elHpsesl; let tho annular area between 
them bo called A; from a point X taken at 
random on this annulus draw tangents XA, 

XB to the inner. The mean value of the 
arc AB, M(AI^ = LS/A, L being the whole 
length ot the inner curve ABV. 

The following lemma will first be proved :— 

If there be any convex are AB (fig. f>), and if N, be (the measure 
of) the number of random lines which meet 

it once, Nj the number which meet it - 

twice, eC.. __ 

2arcAB = N, + 2N,. 6 

For draw the chord AB; the number of ' 

lines meeting the convex figure so formed is N, -|- N, = arc -f chord 
(the perimeter); but N, = number of lines meeting the chord — 
2 chord; 


Fig. 3. 


. •. 2 arc -r N, •• 2 Nj + aNj, . •. a arc = N, -f aNj, 

Now fix the point X, in fig. 5, and draw XA, XB. If a random 
lino cross the boundary L, and be the 
probability that it meets the arc AB once, 

/>2 that it docs so twice, 

aAB/L >= />, -f 2/),; 

and if the point X range all over the 
annulus, and p^.p^ are the same probabilities 
for all positions of X, 

2M(AB)/L -Pi + opi- 
Let now IK (fig. 7) be any position of 
tlie random line; drawing tangaits at I, K, 
it is easy to see tlvat it will cut the arc AB twice when X is in the 
Bjiace marked «, and once when X is in cither space marked 8; 
hence, for this position of the line, p,-f op.^ — 2{a -f 8)/A » 2S/A, 
sihich is constant; hence M(AB),/L S/A. 

Hence the mean value of (he axe is the same fraction of the peri¬ 
meter that the constant area S i.s of the annulus. 

If L be not related as above to the outer boundary, M(AB)/L 
B 1 (S)/A, M(S) being the mean area of the segment cut off by a 
tangent af a random point on the jierimeter L. 

The above result may be expressed as an integral. If s be thi- 
arc AB included by tangents from any point {x, y) on tho annulus, 



JJsdxdy — I-S. 

It has been shown (Phil, Trans,, 18O8, p. 191) that, if 9 be the 
angle between the tangents X A, XB, 

jy^dxdy = ir(A — 2S). 

The mean value of the tangent XA or XB may lie shown to be 
M(XA) -- SP/2A, where P — perimeter of locus of centre of gravity 
of the segment S. 

87. When wc go on to species of three dimensions further sjiccu- 
lative dirticultius occur. How is a random line through n given 
point to be defined ? Since it is usual to define a vector by two 
angles (vir. p the angle made with the axis X by a vector r in the 
plane XY, and 9 (or J x — 9 ) the angle made by tlie vector p with r 
in the plane containing both p and r and the axis Z) it seems natural 
to treat the angles 4> and 9 as the equiprobablc variables. In other 
words, if wc take at random gny meridian on the celestial globe 
and combine it with any right ascension the vector joining the centre 
to the point thu.s assigned is a random line.* It is possible that 
for some p irpnscs this conception may be appropriate. For many 
piirpo.scs surwy it is proper to assume a more symmetrical distribu¬ 
tion of the terminal points on the surface of a sphere, a distribution 
such that each clement of the surface .shall contain an approxi¬ 
mately equal number of points. Such an a.ssumptioii is usually 
made’in the kinetic theory of molecules with respect to the direction 
of the line joining the centres of two colliding spheres in a " mole¬ 
cular chaos." * It is safe to say with Czubcr, No discussion can 
remove indetcrminatencss." Let us hope with him that "though 
this branch of probability can for the present claim only a theoretic 
interest, in the future it will perhaps also lead to practical results."* 

88. Illustrations of ProbahiMy and Expectation ,—The close relation 
between probability and expectation, is well illustrated b,y geo¬ 
metrical examples. As above stated, when a given space S is 
included within a given space A, if f is the probability that a point 


* The line might be anywhere within the circle without altering 
the qmestion. 

• This integral was given by Morgan Crofton in the Comptes 
rendut (1869), p. 1469. An analytical proof was given by Serret, 
Annates scient, de Vtcole normale (i8rig), p. 177. 


® Cf. Bertrand, op, cU, 5 1.15. 

* Sec e.g, Watson, Kinetic Theory of Gases, p. 2; Tait, Trans, 
Hoy. Soc., Edin. (1888), xxxiii. 68. 

* Wahrscheinlichheitstkeorie, p.'64. 
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P, token at random on A, lolling on S, p 
space S be variable, and M{S) be its mean vuue 
)i.-M(S)/A. 

For, il wo suppose S to have n equally probable values Sj, Sg, 
Hj . . the chance of any one S, being taken, and of P falling 
on S,, is 

^,-.«->S,/A; 

now the whole probability P “ Pi + Pt + pt + • • • > which leads 
at once to the above expression. The chance of two points falling 
on S is, in the same way, 

/. = M{S=)/A» 

and so on. 

In such a case, if the probability be known, the mean value 
follows, and vice versa. Thus, we might lind the mean value of the 
nth power of the distance XY between two points taken at random 
in a line of length I, by considering the chance that, if n more 
points are so taken, they shall all fall between X and Y. This 
chance is 

M(XY)''//“ *(n + I) - ‘(n + 2) - ‘ i 

for the chance that X shall bo one of the extreme points, out of 
the whole (« + 2), is 2(n + 2)-‘; and, if it is, the chance that the 
other extreme point is Y is (n -I- i) ~ *. Therefore 
M{XY)» = 2l"{« + I) - ■{»» + 2) - 

A line 1 is divided into « segments by n — i points taken at ran¬ 
dom; to find the mean value of the product of the n segments. 
Lot a, ft, f, . . . be the segments in one particular case. If « 
new points are taken at random in the line, the chance that one 
fidls on each segment is 

1.2.3 • • • If" i 

hence the chance that this occurs, however the line is divided, is 
nH~"ii(abc . . .). 

Now the whole number of different orders in which the whole 
2*1 — 1 points may occur is (2*1 — !)•; out of these the number in 
which one of the first series falls between every two of the second 
IS easily found by the theory of permutations to be «l(>i — i)I. 
Hence the required mean value of the product is 

M(ofrc . . .) = 

{2»» —1)1 

8r). Additional examples of the relation between probability 
and expectation appear in the following series of propositions: 

(i) If M be the moan value of any quantity depending on the 
positions of two points (e.g. their distance) which are taken, one 
m a .space A, the other in a space B (external to A); and if M' be 
the same mean when both points arc taken indiscriminately in the 
whole space A -f B; M„, M»the same mean when both points are 
taken in A and both in B respectively; then 

(A t- B)2M' = 2ABM + A“M« -(- B“Mi. 

If the sjiace A — B, 4M' — 2M -t- -f- M^; if, also. Mn ccM*, 

then 2M' M -f Mj. 

(2) The mean distance of a point P within a given area from a 
fixed straight line (which does not meet the area) is evidently the 
distance of the centre of gravity G of the area from the line. Thus, 
if A, B are two fixed points on a line outside the area, the moan 
value of the area of the triangle APB = the triangle AGB. From 
this it will follow that, if X, Y, Z arc three points taken at random 
in three given spaces on a plane (such that they cannot all be cut 
by any one straight line), the mean value of the area of the triangle 
Xyy, is the trian.gle GG'G', determined by the three centres of 
gravity of the spaces. 

(3) This proposition is of use in the solution of the following 
problem ;— 

Two points X, Y are taken at random within a triangle. What 
is the mean area M of the triauiglc XYC, formed by joining them 
with one of the angles of the triangle ? 

Bisect the triangle by the line CD; let M, bo the mean v.-duc 
when both points fall in the triangle ACD, and M.j the value when 
one falls in ACD and the other in BCD; then 2M M, M2. 
But M, -= JM; and M, »= GG'C, where G, G' are the centres of 
gravity of .ACD, BCD; hence My — JjABC, and M *.^ ^yABC. 

(4) From this mean value we pa.ss to probabilities. The chance 
that a new point Z falls on the triangle XYC is ; and the chance 
that three points X,Y,Z taken at random form, with a vertex C, a 
re-entrant quadrilateral, is f. 

90, The calculation of geometrical probability and expectation 
is much facilitated by the following general principle ; If M be a 
mean value depending on the positions of n points falling on a 
space A; and if this space receive a small increment 0, and M' bo 
the same mean when the « prints are taken on A + 0, and M the 
same mean when one point falls on a and the remaining *» •— 1 on 
A; then, the sum of ml the cases being M'(A 4 - «)". and this sum 
consisting of the cases (i) when all the points are on A, (2) when one 
is on a the others on A (as wc may neglect all where two or more 
fall on a), we have 

M'(A -f «)" = MA" -f *iM|a'' ; 

(M'-M)A = iiA(M,-M), 



as M' nesurly •» M. For example, suppose two points X, Y are 
taken in a line of length /, to find the mean value M of (XY)”. If 
1 receives an increment il, Idii 0= 2d/(M, — M). Now M, here = 
the mean nth power of the distance of a single point taken at 
random in I from one eirtremity of /; and this is 1”(» + i) ‘ (as is 
shown by finding the chance of n other points falling on that dis¬ 
tance) ; hence 

l<fM = 2*{l«(n-f i)->-Mjs 
.'. IdM. -f 2Mil »» a(*» -f 

or l->. if.MP = 2(»-f I) 

MP = 2 (>i -f I) ,■ = 2l»+*/(n -f I) (« -f 2) C) 

N = 2 l'‘/{» + t) (*» -f 2), 

C being evidently o. 

9t. The corresponding principle for probabilities may thus bo 
stated : If p is the probability of a certain condition being satisfied 
by the »t points within A in art. 90, p' the same probability when 
they fall on the space A -f o, and p' the same when one point falls 
on a and the rest on A, then, since the mirabers of favourable cases 
arc respectively p'(A o)”, pA”, wpieA"-', we find 
(p' p)A = n«(p‘ - p). 

Hence ii p' — p then p, ■= p. For example, if we have to find 
the chance of three points within a circle forming an acute-angled 
triangle, by adding an infinitesimal concentric ring to the circle, 
wc have cvideutly p' = p; hence the required chance is unaltered 
by assuming one of the three points taken on the circumference. 
Again, in finding the chance that four [xiints within a triangle 
shall form a convex quadri¬ 
lateral, if wc add to the triangle 
a small band between the bMe 
and a line parallel to it, the 
chance is clearly unaltered. 

Therefore we may take one of 
the points at random on the 
base (fig. 8), the others X, 

A', Z within the triangle. Now 
the four lines from the vertex 
B to the four points arc as 
likely to occur in any speci¬ 
fied order as any other, 
llcnce it is an even chance 
that X, A', Z fall on one of the triangles ABW, CBW, or that 
two tall on one of these triangles and the remaining one on the 
other. Hence the probability of a re-entrant quadrilateral is 

iPi + iPt, 

where p, = prob. (WXYZ re-entrant), X, Y, Z in one triangle; 

p* = do., X in one triangle, Y in the 

other, Z in cither. 

But p, — It. Now to find py) the chance of Z falling within the 
triangle WXY is the mean area of WXY divided by ABC. Now 
by liar. 89, for any particular position of W, M(WXY) = WGG', 
where G, G' are the centres of gravity of ABW, CBW. It is easy 
to sec that WGG' *= JABC — J, putting ABC = i. Now, il Z 
falls in CBW, the chance of WXYZ re-entrant Is 2M(IYW), for A’ 
is as likely to fail in WXZ as Z to fall in WXY; also if Z falls in 
ABW the chance of WXYZ re-entrant is 2M(IXW). Thus the 
wliolc chance is p, = 2M(IYW -(- IXW) = 8. Hence the proba¬ 
bility of a re-entrant quadrilateral is 

1 -1 -f 1. « = i. 

That of its being convex is 

92. From this probability wc may pa.ss to the mean value of 
the area XYZ, if M be this mean, and A the given area, the 
chance of a fourth point falling on the 
triangle is M/A; and the chance of n re¬ 
entrant quadrilateral is four times Ihi.s. 
or 4M/A. This chance has just been 
shown to be J; and accordngly M = |'«A. 

93. The preceding problem is a par¬ 
ticular case oi a more general problem 
investigated by Sylvester. For another 
instance, let the given area A be a 
circle; within such three points arc 
taken at random; and let M be the 
mean value of the triangle thus formed. 

Adding a concentric ring o, we have .since M'; M as the areas 
oi the circles, M' — M(A -(• a)/A. 

AM«/A = 3o(M, - M); .-. M ^ JM,, 
where M, is the value oi M when one of the points is on the cir- 
cumicrence. Take O fixed; we have to find the mean value of 
OXY (fig. 9). Taking (g, [p', (') as co-ordinates oi X, A', 

(xa^)-y/ripia/f p'ip'de. [OW). 

M, = (■K*a‘)-\f/f/\pp' i'm {$ - P')pp'dpip'itd 9 ' 

= (if“B«)->. sin(»- r)(l 9 d»'. 


i ! 
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pofeliag ♦ ™ OH, f' = OK j ai r s. a« sin 9 , r' = 2* an f', 

Mj B= s*"** *"**" ■‘'*® (#— 

Professor Sylvester has remarlMd that this <touble integral, by 
means of the theorem 


is easily shown to be identical with 

Prom IWs mean value we pats to tho probability that four points 
wtthiii a clrele shall form a re^trant figure, via.' 


8111*9 sin*‘ 9 ' cos 9 'ii.’<f 9 '= 4 /** 6 in“ 9 <i 9 —il— 2 — 

Ja ‘2'4'6'8 


i> = 


3S 

I tv**' 


94. The (unction of expectation in this class of problem appears 
to afford an additional justification of the position here assigned 
to this conception' as distinguished from an average in the more 
general sense which is proper to the following Part. 


Part II.—Averages A^D Laws or Error 
95. Averages .—An average may be defined as a qtiantity 
derived from a given set of quantities by a process sucfi that, 
if the constituents become all equal, the average will coincide 
with the constituent.-., and the constituents not being equal, 
the average is greater than the least and less than the greatest 
of the constituents. For example, if *1, x.j, . . . #« are tlie con¬ 
stituents, the following expressions form averages (mlled respec¬ 
tively the arithmetic, geometric and luirmonic means);— 
x, + x^ + . . . -I x„ 

H 

(X, X X.J X . . . \ 

t/~(- + 1 + . .. +—). 

I ^n' 

Tlte ronditions of aa average ore likewise satisfied by innumer¬ 
able other symmetrical functions, for example:— 


(x;‘ -1- Xj" -1-. . 

. -f x„“\l 

1 H 

) 


The conception may be eirtendcd from symmetrical to unsym- 
metricol functions by supposing any one or more of the constitu- 
eats, in the former to be repeated several times,* Thus if in tl>e 
first of the averages above instanced (the arithmetic mean) the 
constituent occurs I times, the erxpresston Ls to be modified 
putting Lr for in the numerator, and in the denommator, 
for «, »-f- r — I. The definition of an average covers a still wider 
field. The process employed need not be u funetion.'^ One of 
the most important averages is funned by arranging the con¬ 
stituents in the order of magnitude and taking for the average 
a value which has as many constituents above it as below it, 
the median. The designation is also extended to that value 
about which the greatest number of the constituents cluster most 
closely, the “ centre of greatest density,” or (with reference to 
the geometrical representation of the grouping of the con.sthu- 
cnt.s) the greatest ordinate, or, as recurring most frequently, 
the mode,“ But to comply with the definition there must be 
added the condition that the mode does not occur at cither 
extremity of the range between the preate.st and the least of the 
constituent.s. There should be also m general added a definition 
of the process by which the mode is derived from the given 
constituents.'' Perhaps this specification may be dispensed 


' Sec introductory remarks awl note to par. 95. 

t A great variety of (functional) averages, including those which 
arc best known, arc comprehended in the following general form 
y >{M[(4 x,), tf ix,), . . . y(x„)]}; where 4. is an atbitrary function. 
y'» it muorse (such that y-bXx))sV), M is ary (functional) 
mean. When M denotes the arithmetic mean; if 4>(*)s 
log X (i)>-'(x) se*) wc have the geometric mean; if 4i(*)si/». 
we have the harmonic mean. Of this whole class of averages it 
ii true tliat the average of several averages is equal to the average 
of all their constituents. 

• This convenient term was introduced by Karl Pearson. 

‘ E.g. some speciflod method of smoothing the given statistics. 


with when the number of the constituents is indefinitely large. 
For then it may be presumed that any method of determining 
the mode will lead to the same result. This presumption pre- 
su[^ses that the constituents are quantities of the kind which 
form the sort of “ series ” which is proper to Probabilities.® A 
similar presupposition is to be made with respect to the con¬ 
stituents of the other averages, so far as they are objects of 
{wobabilities. 

g6. Tke Lam cf Error .—Of the propositions respecting 
average with which Probabilities is concerned the most important 
those which deal with the relation of the average to its con¬ 
stituents, and are commonly called “ laws of error.” Error is 
defined in popular dictionaries as “ deviation from ttuth "; 
and since truth commonly lies in a mean, while mea.sureraents 
are some too large and some too small, the term in scientific 
diction is e.xt.endod to deviations of statistics from their average, 
even when that average—like the mean of human or barometric 
heights—does not stand for any real objective thing. A law 
of error ” is a relation between the extent of a deviation and the 
frequency with which it occurs: for instance, the proposition 
that if a digit is taken at random from mathematical tables, the 
difference between that figure and the mean of the whole series 
(indefinitely prolonged) of figures so obtained, namely, 4'5, sviil 
in tho long run prove to be equally often ± o' 5 , ± I’S, ± *‘ 5 , ± 3 ' 5 , 
±4.5.“ The assignment of frequency to discrete values—as o, 
I, 2, &c., in the preceding example—is often replaced by a 
continuous curve with a corresponding equation. The distinc¬ 
tion of being the law of error is bestowed on a function which is 
applicable not merely to one sort of statistics—such as the digits 
above instanced—but to the great variety of miscellaneous 
groups, generally at least, if not universally. What form i.s 
most deserving of this distinction is not decided by uniform 
usage; different authorities do not attach the same weight to 
the different grounds on which the claim i.s based, catncly tlie 
extent of cases to which the law may be applicable, the closeness 
ot the application, and the presumption prior to specific experi¬ 
ence in fax'our of the law'. The term “ the law of error ” is here 
employed to denote (i) a species to which the title belongs by 
universal usage, (z) a wider dasa in favour of which there is the 
fame .sort of a priori presumption as that which is held to justify 
the more familiar species. The law of error thus understood 
forms the subject of the first section below. 

97. Laws oj Frequency. —What other laws of error may 
require notice are included in the wider genus “ laws of fre¬ 
quency,” which forms tlic subject of the suxtnd section. Laws 
of frequency, so far as they lielung to the domain of Probabilities, 
lelate much to the same sort of grouped statistics as laws of 
error, but do not, like them, connote an explicit reference to an 
average. Thus the sequence of ra.udom digits above mstanced 
os affording a law of error, considered without reference to the 
mean value, presents the law of frequency that one digit occurs as 
often as another (in the long run). Every law of error is a law 
of frequency; but the converse is not true. For example, it is a 
law of frequency—discovered by Professor Pareto ^—that the 
number of incomes of different siae (above a certain size) i.s 
approximately rcprc.scnted by the equation y = Ajxr, where * 
denotes the size of an income, y the number of mcomes of that 
size. But whetlier this generalization can be construed as a law 
of error (in the sense here defined) depends on tlie nice inquiry 
whether the point from which the frequency diminishes as the 
income * increases can be regarded as a " mode,” y diminisbing 
as X decreases from that point. 

• See above, pt. i., pars. 3 and 4. Accordingly the expected 
value of tho sum ol n (similar) couitituents (Ai -jr A| , . . -f x4 
may be regarded as . an average, the average value ol nxr where 
Xr is any one of the constituents. 

' Sec ns to tho fact end the evidence lor it, 'Vonr, Eagia 0/ Cianee. 
3rd ed., pp. Ill, 114. Cf. Eney. Brit,, 8th. ed„ art. "Probability,” 
p. 59z; Bertrand, op. oil., preface, § ii; above, par. 59. 

’ See his Court d'iconomie politique, ii. 306, Cf. Bowley, Evidence 
before the Select Committee on Income Tax (1906, No. 3O5, Queetion 
it63 seq.); Benin!, Metodologica statisiica, p. 324, referred to in 
I the Journ. Stat. Soc. (March. 1909)- 
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Section i.—JlU Law of ErroK 

98. (r) Tho ifermal Law of Error.—The BimpleBt and begt recog¬ 
nized stetement of tin law of error, often caQed the " normal 
law," is theeqoation 

more conveniently written exp — (« — where « 

is the magnitude of an observation or " statistic,'' 1 is the pro¬ 
portional frequency of obaervatiuna nteasuring x, a is the arithmetic 
mean of the group (supposed indefinitely' multiplied) of similar 
statistics: e & a constant sometimes called the “ modulus " * 
proper to the group; and the equation signifies that if any large 
number K of such a group is taken at raiidam, the number of 
observations between sr and x -f A* is (appronmately) equal to 
the right-hand side of the equation multiplied by Xax. A 
graphical representation of the corresponding curve—eomatimes 
called the "probability-curve"—is here given (fig. 10), showing 
the general shape of the curve, and how its dimensions vary with 
the magnitude of the modulus c. The area being constant (viz. 
unity), the curve is furled up when r is small, spread out when c 
is Imge. There is added a table of Integrals, corresponding to 
areas subtended by the curve; in a form suited for calculationa 
of probability, tho variable, r, being the length of the abscissa 
referred to (divided by) the m^ulus.* It may be noted that the 
points of inflexion in tho figure are each at a distance from the 
origin of i/<s/z modulus, a distance equal to the square loot of 
tnc mean square of error—often called the “ standard deviation.'' 
Another notable value of the abscissa is that a hich divides the area 
on either side of the origin into two equal parts; commonly called 
the " probable error." The value of t wluch corresponds to this 
point IS 0'4jb9, . . . 
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Fig. 10. 

09. An apriori proof of Ihis law was given by Herschel __ 
follows ! " The probability 01 an error depends solely on its magni¬ 
tude and not on its direction • " positive and negative 
errors are equally probable. '' Suppose a ball dropped 
from a given height with the intention that it should 
fall on a given mart," erroTs in all directions arc equally probable, 
and errors in perpendicular directions arc independent. Accord¬ 
ingly the required law," ivAisA must necessarily be general and 
apply alike in oil eases, since the causes of error are supposed alike 
unknown" • is for one dimension of the form ^(z®), for two dimen- 

' On this conception see below, par. 122. 

* E.g. in the article on " Probability " in the gth cd. of the Ency. 
Brit.\ also by Airy and other authorities Bravais, in hia article 
Sur la probabilUi aes erreurs. ..." Mimoirea pr 4 scntte par divers 
savants " (l84&), p. 257, takes as tho " modulus or parameter *' the 
inverse s^are of our c. Doubtless different parameters are suited 
to different purposes and contexts; c when we consult the common 
tables, and In connexion with the operator, as below, par. t6o; 
k{ — Jc*) when we investigate the formation ot the probability-curve 
out of independent elements (below, par. 104); k( r/c*) when we 
are concerned with weights or precisions (below, par. 134). If one 
form of the coefficient must be unifortniy adhered to, probably, 
r (= c/x/2), for which Professor Pearson expresses a preference, 
appears the best. It is called by him the " standard deviation." 

s Fuller tables are to be found in many accessible treatises. 
Burgess's tables in the Traiu. of the Edin. Roy. Soe. for igoo arc 
carried to a high degree of accuracy. ThorndUre, in his Mental 
and Sodai Measnrtmenls, gives, among other ust^l tables, one 
referred to the standard deviation as the argument. Now tables 
of the psobability integral ore given by W. F. Sheppard, Biometrics, 
ii. 174 seq. 

* EdinSargk Review (1850), xcii. 19. 

‘ The italics ore in the original. The passage continues ; “ And 


siona <p(t^ f y*)'; and .y(*® -|. j*) s ^<*8) x ; a inactiaBia. 
fiqoatioa of wuen the solution is the innetioa ftbove wtitten.. 
A reason which satisfied Herschel is entitled to attention, e^iecially 
if H is endorsed by Thomson and Tait.^ But it nutst be confessed 
that tho claim to universality is not, without some strain of inter¬ 
pretation,’ to be reconciled with comaK>n experience. 

* 


Table of Ma Values of Oie Integral I: 
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0*00000 

‘2 
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•01 

•01128 
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25 
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•4 
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•99976 

■03 

•03384 

■5 

•52050 

I’6 

■9783s 

2-7 

•99986 

•04 

•04511 

•0 

•60386 

1 

■98379 

2-8 

• 9999 * 

•OJ 

•05037 

T 

•67781 

; f8 

■98909 

29 

• 999 <» 

•06 

•00762 

•8 

74210 

: f 9 

•99279 

3'0 

•99998' 

•07 

•07886 

•9 

•79691 

2'0 

• 9953 * 

to 

1*00000 

•08 

•ogooS 

I’O 

•84270 

21 

•99702 



■09 

•10128 

It 

•68020 

2-2 

•59814 



•1 

•11246 

f2 

•9103^ 

*•3 

■99886 




100. There is, however, one class of phenomena to which Herschcl's 
reasoning applies without reservation. In a " molecular chaos," such 
as the received kinetic theory of gases postutates, if a molecule be 
placed at rest nt a given point and the distance which it travefe 
from that point in a given time, driven hither and thither by coUid- 
tiig molecules, is regarded as aii " error," it may be presumed that 
errors in all directions are equally probable and errozz in perpen¬ 
dicular directions are tad^endent. It is remackabte that a slimlar 
presamption with respect to tlic veloctties of the molecules was 
employed by Clerk Maxwell, in his first approach to the theory of 
molecular motion, to establish the law of error in that region. 

101. The Laplace-Quetelet Hypothesis. —That presumption has, 
indeed, not received general assent; and the law of error appears to 
be better rested on a proof which was originated by l-aplacei Accord¬ 
ing to this view, the normal law of error is a first approximation 
to the frequency with which different values axe apt to be assumed 
by a variable magnitude dcpendenl on a ^*at number of inde- 
peodent variables, each of which assumes different values in random 
fosbiou over a limited range, according to a law of erroi, not in 
general the law, nor in general the same for eadi vaiiable. The 
uormal law prevails in nature because it often happens—in the 
world of atoms, in organic and in social life—that things dt^eod 
on a Biunber of independent agencies. Laplace, indeed appears 
to have applied the mathematical principle on which this explana¬ 
tion depends only to examples (of the law of error) artificiany 
generated by the process of taking averages. The merit of account¬ 
ing for the prevalence of the law in rerum natura belongs rather 
to Quctelet. He, however, employed too simple a formula« for 
the action of the causes. The hypothesis seems first to have been 
stated in all its geuerali^ both of mathematical theory and statistical 
exemplification by Glaisher.* 

102. The validity of tile explanation may beat be tested by first 
(A) deducing, the law of error from the condition of numerous 
independesit causes; and (B) showing that tho law is 
ad^uatcly fulfilled in a variety of concrete cases, in 
whi^ the condition is probably pic.seDt. The con¬ 
dition may be supposed to be perfectly fulfiUedin games 
of chance, ot, more gunoraJly, sortitions, characterized by 
the circumstance that we have a knowledge prior to 
specific experience of the pionortion of what Laplace 
calls favourable casea to au cases—a category which includes, 
for instance, the distribution of digits obtained by random extracts 
from mathematical tables, as well as the distribution of the numbers 
of points on dominoes, 

103. The genesis of the law of error is most clearly illustrated by 
the i^plest sort of " game," that in which the sortition is between 
two. alternatives, heads or tails, hearts or not-hearts, or, gener¬ 
ally, success or failure, the probability of a succc.ss btnng p and 
that of a failure g, wbCT« p + q i. The number of 

such snecesscs in the course or n trials may be con- 
sidered as an aggregate made up of n independently 
varying elements, each of which assumes the values o or r with 
respective frequency q and p. The frequency of each value of tiic 

it is on this ignorance, and not on any peculiarity in cases, that 
the idea of probability in the abstract is formed," Cf. above, 
par. 6. 

“ Natural Philosophy, pt. i. art. 391. For other a priori proofs 
sec Czuber, Theorie der Beobachiungs/ehler, th. i. 

t Cf. note to par. 127. 

* He considered the effect as the sum of causes each of which 
obeys the simplest law of frequency, the symmetrical binomial. 

• Memoirs of Astronomical Society (1878), p. 103, Of. Morgan 
Crofton, " On llie Law of Errors of Observation,'' Trans. Roy. Soc. 
(X870), vol. dx. pt. i. p. 178. 

Above, par. z. 
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aggregate is given by a corresponding term in the expansion of 
(f p), and by a weU-known thoorom' this term is approximately 
->»l2npq . 


by which the term is distant from ni 


where n is the number of integers 
(or an integer close to Hp ); 


provided that r is of (or <) the order Jn. Graphically, let the 
sortition made for each element be represented the taking or 
not taking with respective frequency p and q a step of length i. 
If a body starting from zero takes successively n such steps, the 
point at which it will most probably come to a stop is at npi 
(measured from zero); the probability of its stopping at any neigh¬ 
bouring point within a range of ± Jni is given by the above- 
written law of frequency, ni being the distance of the stopping- 
poirtt from npi. Ihvt yi — x and inpqi* = c“; then the probability 
may be written (i/^irc) exp — x^c^ 

loq. It is a short step, but a dlfbcult one, from this case, in 
which the element is binomial —heads or tails—to the general case, 
in which the clement has several values, according to the law 
of frequency—consists, for instance, of the number of points pre¬ 
sented by a randomly thrown die. According to the general 
theorem, if Q is the sum “ of numerous elements, each of which 
assumes different magnitudes according to a law of frequency, 
t = /^[x], the function / being in general different for difter- 
ent elements, the number of times that Q assumes magnitudes 
between x and x -f Ax in the course of N trials is Nrax, if r = 
(i/*yixA) exp — (x — a)'‘l2h\ where a is the sum of the arithmetic 
means of all the elements, any one of which ar —Qyx/,(x)dxJ, the 

square brackets denoting that the integrations extend between the 
extreme limits of the element's range, if the frequency-locus for each 

element is continuous, it being understood that r^r(x)<ixj=i; 
and k is the sum of the mean squares of error for each element. 

(“i- + frequency-locus for each element is con¬ 

tinuous, where a, is the arithmetic mean of one of the elements, 
and { the deviation of any value assumed by that element from a,, 
Z denoting summation over all the elements. When the frequency- 
locus for the clement is not continuous, the integratimis which give 
the arithmetic mean and mean square of error for the clement 
must be replaced by summations. For example, in the case of the 
dice above instanced, the law of frequency for each element is that 
it aasumes equally often each of the s-alues i, z, 3. 4, 3, 6, 'fhus the 
arithmetic mean for each clement is 3-5, and the inean square of 
error ((3-5 — t)“ (3'5 — 2)“ -f- &c.} /6 = 2-qi6. Accordingly, the 

sum of the points obtained by tossing a larjjc number, 11, of dice 
at random will assume a particular value x with a frequency which 
is approximately assigned by the equation 

t .3 {i/Jny^n) exp - (x - 3-5)“/5’Sd»i- 
The rule equally applies to the case in which the elements arc not 
similar; one might be the number of points on a die, another the 
number of points on a domino, and so on. Graphically, each 
element is no longer represented by a stop which is either null or i, 
but by a step which mav be, with an assigned probability, one or 
other of several degrees between those limits, the law of frequency 
and the range of» being different for the different elements. 

105. Variant Proofs. —^Thc evidence of these statements can only 
be indicated here. All the proofs which have been offered involve 
some postulate as to the deviation of the elements from their respec¬ 
tive centres of gravity, their “ errors.” If these errors extended to 
infinity, it might well happen that the law of error would not be 
fulfillM by a sum of such elements.* The necessary and sufficient 
postulate appears to he that the mean powers of deviation for the 
elements, the sccoud (above written) and the similarly formed third, 
fourth, Sc., powers (up to some assigned power), should be finite.* 

106. (i) The proof wliich seems to flow most directly from this 
postulate pnxieeds thus. It is deduced that the mean powers of 
deviation for the proposed representative curve, the law of error 
(up to a certain power), differ from the corresponding powers of the 
actual locus by quantities which are negligible when the number of 
the elements ts large.® But loci which have their mean powers of 
deviation (up to some certain power) approximately equal may be 
considered as approximately coincident.® 

T07. (2) 'fhe earliest and best-known proof is that which was 

® By the us i of Stirling’s and Bernoulli's theorems, Todhuntcr, 
History ...of Probability. 

• The statement inrlndes the case of a linear function, since an 
clement multiplied by a constant is still an element, 

• B.ff. if the fr^ucncy-locus of each element were i/w(i -f x®), 
extendmg to infinity in both directions. But extension to infinity 
would not bo fatal, if the form of the element’s locus were normal. 

For a fuller exposition and a justification of many of the state¬ 
ments which follow, sec the writer’s paper on " The law of Error ” 
in the Camb. Phil. Trans. (1905). 

• Loc. oil. pt. i. § I. 

® On this criterion of coincidence see Karl Pearson’s paper " On 
the Systematic Fitting of Curves,” Biometrika, vols. i. and li. 
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originated by Laplace and generalized by Poisson.’ Some idea of 
this celebrated theory may bo obtained from the following free 
version, applied to a simple case. The case is that in which all the 
dements have one and the same locus of frequency, and that locus 
is symmetrical about the centre of gravity. Let the locus be repre- 
sonted by the equation ij 4)({), where the centre of gravity is the 
origin, and i)>( -)-{)=■ i)>( — {); the construction signifying that the 
probability of the element having a value f (between say (—ib( and 
t + lAf) is Square brackets denoting summation between 

extreme limits, put x(«) for ~bl] where { is an Integer 

multiple of A{ (or Ax) = pAX, say. Form the mth power of x(o). 

The coefficient of (x(a))~ is the probability that the 

sum of the values of the m elements should be equal to zAx; a 
probability which is eoual to Axy„ where y is the ordinate of the 
focus representing the frequency of the compound quantity (formed 
by the sum of the elements). Owing to the symmetry of the 
function p the value of y, will not be altered if we substitute 


for 


<,/• l**-Ax 

m lorAXe 


~x/~\arAx 


nor if we substitute |(e 




■+ 

® jjj arAA'. Thiw (xW)" becomes a sum o£ 

lei^ of the form ^xyr cos arAx, where y. r y+Now multiply 
expressed by cos tAXa, where, t being an integer, 
abscissa of the ’’error'* the probability of whose 


(xW)*** thus 
tAx = X, the 

occurrence is to be determined. The product will consist of a sum 
of terms of the form Axyr i(cos a(r +/)Ax + cos /)Ax). As 
cverj^ value of f — / {except zero) is matched by a value equal 
in absolute magnitude, — r -f. and likewise every value of 
r + t is matched by value ~ r — the series takes the form 
A^ryr 2 COB qaAx-^ ^xy/, where g has all possible integer values from i 
to the largest value of Ifl ^ increased by I/I; and the term free from 
circular functions is the equivalent of Axy, cos a(r-f/)A;r, when 
r ^ together with Axvr ccs o(f—/)Ax, when r 4 ^ Now sub¬ 
stitute for aAx a new symbol and integrate with respect to 
the thus transformed (xta))'" cos/A;ro between the limits o and 
3 ~ w. The integrals ot all the terms which arc of the form 
Axvrcosqfi vfill vanish, and there will be left surviving only irA;ty/. 

We thus obtain, as »X{ual to irA.ry/,^y"*{xWAjr)}'"cos/j9rf3. Now 

change the independent variable to a; then as d& = daAx^ 


^xyu 


A/a 

r./ 0 


rf«(x(«))"' COB <Axa. 


Replacing /ax by -v, and dividing both sides by ax, we have 
-'^y^^^^8a(x(a))’" cos aX. 

Now expanding the cos ex which enters into the expression for x(a), 
we obtain 

X(a) = [87.(0)] — ^ [87.(0) a'®! X® -f [S 7 .(o)o'‘] x* , . . 

J’erforming the summations indicated, we express x(«) '» terms of 
the mean powers of deviation for an element. 'Whence x(n)’“ is 
expressible in terms of the mean powers of the compound locus. 
First and chief is the mean second power of deviation for the com¬ 
pound, which is the sum of the mean second powers of deviation for 
the elements, say k. It is found that the sought probability may be 
oquated to 


A/Ax, — ia'A I . A/AX, , 

y axe * cos «x -I- flxov 

where A^is the coefficient defined below.* Here ir/Ax may be replaced 
by 00, smee the finite difference Ax is small with respect to unity 
when the number of the elements is large;and thus the integrals 
involved become cquateable to known definite integrals. If it 
were allowable to neglect all the terms of the series but the first the 
I — u^fk 

expression would reduce to—-« ' , the normal law of error. 

But it is allowable to neglect the terms after the fir.st, in a first 
approximation, for values of x not exceeding a certain range, the 
number of the elements being large, and if the postulate above 
enunciated is satisfied.” With these reservations it is jiroved that 
the sum of a number of similar and symmetrical elements conforms 
to the normal law of error. Thu proof is by parity extended to the 
case in which tlio elements have different but still symmetrical 
frequency functions; and^ by a bolder use of imaginary quantities, 
to the case of unsymmetrical functions. 

’ Laplace, Thiorie analytique des probabilitis, bk. ii. ch. it?,; 
Poisson, Recherchts sur la probabiliti des jugements. Good rc.state- 
ments of this proof are given by Todhiinter, History ...of Probability, 
art. 1004, and by Czuber, Thenrie der Beobachtungsfehler, art. 38 and 
Th. 2, § 4. 

" The symbol 11 is used to denote absolute magnitude, abstraction 
being made of sign. 

r Below, pars, 159, Ifio. Loc. cit. app. I. 

“ Loc. cit. p; 53 and context; 
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108. (3) De Forest ‘ hM given e proof nneneoiqbered by imegin- 
ea of whet is the fundamental proposition in Laplace's theory 
it, if a polynomW of the fcinn 

A, + A,r + + . . . + A*r- 

raised to the nth power and expanded in the form 

B, +B,r + B||i* + . . . + 

in the magnitudes of ^e B'b in the neighbourhood of their maxi* 
im Isay B,) will be disposed in accords^e with a " probability- 
■ve," or norm^ law of error. 

109. (4) Professor Morgan Crofton's original proof of the law of 
or is based on a datum obtained by observing the efiect which the 
roduction of a new element produces on the frequency-locus 
theaggregate of elements. It seems to be assumed, very properly, 
it the sought function involves as constants some at least of the 
an powers of the aggregate, in particular the mean second power, 
r k. We may without toss of generality refer each of the elements 
id accordingly the aggregate) to its respective centre of gravity, 
sn if y, =■ j{x), is the ordmate of the frequency-locus for the agsre- 
:e before taking in a new element, and y+by the ordinate after wat 
^ration, by a well-known principle,* y -(- 3y 

ere >* frequency-locus for the new element, and the 

lare brackets indicate that the summation is to extend over the 
ole range of values assumed by that dement. Expanding in 
ending powers of (each value ot)( and neglecting powers above the 
ond, os is found to be legitimate under the conditions specified, 
have (since the first moan power of the element vanished 

ay-i[S{=«"(0Afl^. 


:>m the fundamental proposition that tlic mean square for the 
jITCgate equals the sum of mean squares for the elements it follows 
it ^(*0«i(()h{] the mean second power of deviation for the mth 
ment is equal to dk, the addition to k the mean second power of 
/iation for the aggregate. There is thus obtained a partial 
icrontial equation of the second order 


dy _ ,<#‘v 

Sk ~ W 


{«) 


subsidiary equation is (in effect) obtained by Professor Crofton 
m the property that if the unit according to which the axis of 
9 graduated is altered in any assigned ratio, there must be a corre- 
inding alteration both of the ordinate expressing the frequency: 
the vgregate and of the mean square of deviation for the aggrega- 
n. By snpposing the alteration indefinitely small he obtains a 
ond partial difierential equation, viz. (in the notation here adopted) 




(*) 


im these two equations, regard being had to certain other condi- 
ns of the problem,* it is deriucible that y = where C is a 

istant of which the value is determined by the condition that 

no, (5) The condition on which Professor Crofton's proof is based 
.y be called difierential, as obtained from the introduction of a 
gle new element. There is also an integral condition obtained 
ra the introduction of a whole set of new elementa For let A 
the sum of m, elements, fiuctuating according to the sought law 
error. Let B be the sum of another sot of elements m, in number 
, and m, both large). Then Q a quantity formed by adding to- 
:her each pair of concurrent values presented by A and B must also 
iform to the law of error, since Q is the sum of »«i + m, elements, 
e general form which satisfies this condition of reproauctiviiy is 
lited by other conditions to the normal law of error.* 

111. The list of variant proofs is not yet exhausted,' but enough 
a been said to establish the proposition that a sum of numerous 
ments of the kind described will fluctuate approximately according 
the normal law of error. 

112. As the number of elements is increased, the constant above 
aignated k continually increases; so that the curve representing 

the frequency of the compound magnitude spreads out 
risnss centre. It is otherwise if instead of the simple 

‘•'■J*' sum we consider the linear function formed by adding the 

m elements each multiplied by i/m. The _ reread " of 
1 average thus constituted wUl continually diminire as the 
mber of the elements is increased; the sides closing in as the 


' The Analyst (Iowa), vols. v., vi., vii. passinn and especially 
142 seq., vii. 172 seq. 

• Morgan Crofton, loc. cit, p. 781, col. a. The principle has been 
ed by the present writer in the Phil. Mag. (1883), xvi. 301. 

• For a criticism and extension of Crofton’s proof see the already 
»d paper on "The Law of Error," Camb. Phil. Trans. (i 905 )> 
. i. I 2. Space does not permit the r^oduction of Crofton s 
orf as given in the 9th ed. of the Bncy. Brit, (art " Probability," 
( 8 ). 

* Loc. cit. pt. i. § 4; and app. 6. 

* Loc. cit. p. 122 seq. 


vertex rises up. The change In "reread "produced by the accession 
of new elements is illustrated by the transition from ue high to the 
low curve, in fig, 10, in the ease of a suet; in the case of an avtrage 
(arithmetic mean) by the reverse relation. 

113. The proposition which has been proved for linear functions 
may be exuded to any other function of numerous variables, 

each representing the value assumed by an independently _ . _ 

fluctuating element; if the function may be expanded zf******“ 

in ascending powers of the variables, according to ^ .. _ 

Taylor's theorem, and all the powers after the first 

may be neglected. The matter is not so simple as it is ™*®*'“*’ 
often represented, when the variable elements may assume large, 
perhaps infinite, values; but with the aid of the postulate above 
enunciated the difficulty can be overcome.* 

114. All the proofs which have been noticed have been extended 
to errors in two (or more) dimonsiona* Let Q be the sum of a 
number of elements, each of which, being a function _ 

of two variables, x and y, assumes different pairs of 
values according to a law of frequency ir = tAx,y), the 
functions being m general different for different elements. . 

The frequency with which Q assumes values of the ** 
variables between x and -i-Ax and between y and y -|- Ay is sAxAy, if 


X 


_L_ _ "*(x - a)' - al( x -a) {q -b) + h (y - 6)« . 

2r^km - ^ 2(*m-f») ' 


where, as in the simpler case, a = aa,, Sr being the arithmetic mean 
of the values of x assumed in the long run by one of the dements, 
b is the corresponding sum {or values of y, and 

k » -»r)'/r(*, y)dxd‘^ 

m - -t>r)VAx,y)dxd-^ 

I =• ^ ~ ^')tr{x, ?’)*<<)' 

the summation extending over all the elements, and the integration 
between the extreme limits of each; supposing that the law oi 
frequency for each element is continu¬ 
ous, otherwise summation is to be 
sub^ituted for integration. For ex¬ 
ample, let each element be constituted 
as follows; Three coins having been 
tossed, the number of heads presented 
by the first and second coins together 
is put for X, the number of heads pre¬ 
sented by the second and third coins 
together is put for y. The law of fre¬ 
quency for the clement is represented 
in fig. It, the integers outside denoting 
the values of x or y, the fractions in¬ 
side probabilities of particular values 
oi X and y concurring. 

If 1 is the distance from o to i and 
from I to 2 on the abscissa, and i' the corresponding distance on the 
ordinate, the mean of the values of x for the element —Aa, as we may 
say,—is and the corresponding mean square of horizontal deviations 
is j«*. Likewise a 6 = Am = ^i'*; and Af = i(-|-1 x -f i'—»x — i') 
= ill'. Accordingly, U n such elements are put together (if «t steps 
of the kind which the diagram represents are taken), the frequency 
with which a particular pair of aggregates x and y win concur, with 
which a particular point on the plane of xy, namely, x — ri and 
y ri, will be reached, is given by the equation 




0 

i 

i i 

* i 

i 

i 0 


Fig. II. 


* ” sVE exp - |£(r - «)V - (r - n) (r' - «)«' -|- (r' - «)<->] *. 

115. A verification Is afforded by a set of statistics obtained with 
dice by Weldon, and hero rreroduced by his permission. A success 
is in this experiment defined, not by obtaining a head when a coin 
is tossed but by obtaining a face with more than three points on It 
when a die is tossed; the probabilities of the two events are the sjne. 
or rather would be if coins and dice were perfectly symmetrical.* 
Professor Weldon vhtually took six steps of the sort above described 
when six painted dice having been thrown, he added the number of 
successes in that painted batch to the number of successes in another 
batch of six to form bis x, and to the number of successes in a third 
batch of six to form his y. The result is represented in the annexed 
table where each degree on the axis of x and y respectively corre¬ 
sponds to the i and »' of the preceding paragraphs, and V = f'. 
The observed frequencies being rept®s®“ted by numerals, a general 
correspondence between the facts and the formula is apparent. 


* Loc. cit. pt. it § 7. • I ■# ! a \ r 

» The second by Burbury, in Pkti. Mag. (1894), *x*vii. 145; 

he third by its author in the Analyst lor 1881; and the remamder 
«r the present writer in PM. Mag. (1896), xu. 2471 and Camb. PM. 

Irans. (1905). ‘oo- ***• , , • 1 u c 

* Compare the formula for the simple case above, § 4. 

* On the irregularity of the dice with which Weldon experimented, 
ieo Pearson, Phil. Mag. {1900), p. 167. 
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He nsxtnum fre^oeney is m K oqght to be, et the point x » 6t, 
y W. The ■denaty is pnrticvilarly great along a line through that 
potBt, making 45° with the axis of »; partiGulaity email in the 
complementary direction. This also is as it ought to be. Par if 
the centre is made the origin by aubstitoting K wr {x~a) and y for 
(y—6), and then new co-ordinates X and Y are talm, making an 
angle e with x and y respectively, the curve which is traced on the 
plane of rX by its intersection with the surface is of the form 

* J exp — X“(* 9in“ S — 2 I cos B ant-j-m cos® 4]/2 (**b — P), 

a probability-curve which will be more at less spread oat according 
as the facto it sin® B — 2I cos > sin B + m cos® t is leas or msater. 
Now this expression has a minimum or maximum when (* — *11) 
sin S — 2< cos 29 o; a minimum when (* — m) «os a* 2 /sin 2# is 
positiTe, and a m^LXimum when that criterion is negative; tlmt 
n, in the present case, whore A m, a minifflnm when 9 » |w and a 
maximum when t ^ 
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n6. Characteristics 0/ the Law 0/ Error .'—As may be presumed 
from the examples just given, in order that thhre shoula be some 
approximation to the normal law the number oi elements need not 
be very great. A very tolerable imitation of the probability-curve 
has been obtained by stiperposing three elements, each obeying a 
law of frequency quite different from the normal one,® namely, that 
simple law according to which one value of a variable occurs as 
frequently as another between the limits within which the varia¬ 
tion is confined {y — ijaa, between limits x ^ o, 2 = — a). If 
the component elements obey unsymmctrical laws of frequency, the 
compound will indeed be to some extent unsymmctrical, unlike the 
" normal " probability-curve. But, as the number of tbe elements is 
increased, the portion of the compound curve in the neighbourhood 
oi its centre of gravity tends to be rounded off into the normal shape. 
The portion of the compound curve which is sensibly identical with 
a curve ul the '' normal" iamily becomes neater the greater the 
number of independent elements ;C(Mleffjpar>ous,and granted certain 
conditions as to tbe equality and the range of the dements. It 
will readily be granteo that if one component predominatof, it 
may unduly impress its own character on the compound. But 
it should be pointed out that the characteristic with which we are 
now concerned is nut average magnitude, but derdatlon from the 
average. The component elements may be very unequal in their 
contentious to the average magnitude of the compound without 
prejudice to its " normal " character, provided that the fluctuation 
of an or many of the elements is of one and the same order. The 
proof oi the law requires that the contribution made by each element 
to the ssean square of deviation for the compound, k, should be 
small, capable pf being treated as differentia! with n^ect to k. 
It is not necessary that all these small quantities should be of the 
same order, but only that they should admit of being rearranged, 
by massing together those of a smaller order, as a numerous srt of 


® Experiments in pari maisria performed by A. D. Daibishire 
afford addition^ iUostratkms. See “ Some Twies for illustrating 
Statistical Correlation,’' Mem. and Proc. Maes. Lit., and PMI. Soc., 
vol. U. pt, iii. 

* Joitm. Staf. Soc. (March igoo), p. 73, retarring to Burton, 
Phil. Mag. (1B83), xvi. 301. 


iadepmdent elements in which *0 two or three stand out as ntt 
ftntris in respect of themsgnitude of their fioctuation. EOr exami^, 
if one element consist of the number of polntaonadomiapftheMiffl 
of two digits taken at random), and other elements, each of either 
I or o according as beads or tails turn up when a coin ia cast, the 
first element, having a mean square of aeviation i(>'5, will not be 
of the same order as the others, each having 0-23 for its mean square 
of deviation. But dxtysix of the latter taken togetiser would con- 
stitats an independent etemeot of the same oroer as the first one; 
and accordingly if there are several tinss sixty-six elements of the 
latter sort, alo^ with one or two of the former sort, the conditiens 
for the generation of the normal distribution wSl be satisfied. These 
pntpositiOBs would evidently be unaffected by altering the average 
magnitude, without altering tbe deviation from the average, for any 
element, that is, by adding a greater or less fixed magnitude to each 
element. The propositions are adapted to tbe case in which the 
elements fluctuate according to a law of frequency other than the 
normal. For if they are aheady normal, the aforesaid cosditioos 
are onnccensary. The normal law will be obeyed by the sum of 
elements which each obey it, even though they are not numerous and 
not independent and not of tbe same order in respect of tbe extent 
of fluctuation. A similar distinction is to be drawn wito respect 
to some further conditions which the reasoning requires. A limita¬ 
tion as to the range of tbe elements is not necessi^ when they are 
already normal, or even have a certain affinity to the normal curve. 
Very largo values of the clement are not excluded, provided they am 
suflicientiy rare. What has been said of curves with special 
reference to one dimensimi is of course to be extended to the case 
of surfaces and many dimensiona In all cases the theorem that 
under the conditions stated the normal law of error will be generated 
is to be distinguished from the hypothesis that the conditions are 
fairly well fulfilled in ordinary experience. 

iiy. Having deduced the gmesis of the law of netar Itora ideal 
conditions such as are attributed to perfectly fair 
games of chance, we have next to inquire how far 
these conditions arc realised and the law fulfilled in 
common experience. NormaJCaw. 

118. Among important concrete cases errors of observation 
OCCUP3' a leading puce. The throry is brought to bear on this case 
by the hypothesis that an error is the algebraic sum of 
numerous elements, each varying according to a law 
of frequency special to itself. This hypothesis involves •'•niter. 
two assumptions: (i) that an error is depiendent on numerous 
independent causes; (2) that the function expressing that dependence 
can be treated as a linear function, by expanding in terms of ascend¬ 
ing powers (of the elements) according to Taylor's theorem and 
neglecting higher powers, or otherwise. The first assumption seems, 
in Dr Glaishcr's words, " most natural and true. In any observation 
where great care is taken, so that no large error can occur, We can 
soe that its accuracy is infiuenced by a neat number of circumstances 
which ultimately depend on independent Causes: the state of the 
observer’s eye and his physiological condition in general, the state 
of the atmosphere, of the different parts of the instrument, &c., 
evidently depend on a wrot number of causes, while, each contriliutes 
to the actual error." * The second assumption seems to be frequently 
realized in nature. But the assumption is not always safe. For 
example, where the velocities molecules are distributed according 
to the normal law of error, with scrO as centre, the energies must 
distributed according to a quite different law. This rationale is 
applicable not only to the fallible perceptions of the senses, but also 
to impressions into which a large in^edient of inference enters, 
such as estimates of a man’s height or weight from his appwance,* 
and even higher acts of judgment.® Aiming at an object is an act 
similar to measuring an object, misses are produced by much the 
same variety of causes as mistakea; and, acoordlngly, it is found 
that shots ^med at the same bull’s-eye are apt to be distributed 
acrording to the normal law, whether in two dimensions on a target 
or according to their horizontal deviations, as exhibited below 
(par. 136). A residual class comprises mluellaneous statistics, 
^yskaf as well as social, in which the notmal law of error makes 
Its appearance, presumably in consequence of the octimi 
of numerous 'independent influences. Well-known 
instances are afforded by human heights and other J"*?" 
bodfly measurements, as tabulated by Quetelet* and *'*"*"“’ 
others.® Professor Pearson has found that " the normal curve 
suffices to describe within the limits of random sampling the distri¬ 
bution of the chief characters in man."' The tendency of social 
phenomena to conform to tbe normal law oi frequency is well 


» Memoirs of Astronomical Society (1878), p. 105. 

* Joum. Slat, Soc. (1890), p. 462 seq. 

‘ E.g the marking of the same work by different exa min ers. Ibid. 

* Lettres swr la thdorie des probabilitis and Physique toeiaie. 

® E.g. the measurements of Italian recruits, adduced in the Aliante 
Btatistico, published under tbe direction oi the Ministero de Agricul- 
tmu ^Rome, i88a); and Weldon's measurements of aaba, Proc. 
Roy. Soc. liv. 321; discussed by Pearson in the Trans. Roy. Soc, 
(1894), vol. clxxxv. A. 

' Bsometrika, iii. 395. Cf. ibid. p. 141. 
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LAWS OF ERROR] 
exan^sUlled I37 A. L. Btwley^ gfMplng ef the aM to ASereBt 

itgi The divliioa «f eonerefe errors rrhkh has beea proposed is: 
not to be oonfoonded with another twofold ciassiiieatioft, namely, 

A V ^ observatkms which stand for a real objective thing, and 
such statistics as are not thus representative of something 
ciMMtuiet- on^gije, themselves, gn«ips of which the ntean is called 
tioB, „ guhiective.*' TWs division would be neither dear nor 

useful. On the one hand so-called real means ore often only approxi¬ 
mately cqu^ to objective quantities. Thus the propomonal 
frequency with which one face of a die—the ii» suppose—turns 
np is only approximately dven by the objective fact that the six 
is one face of a nearly perfect cube. For a .tot of dice with which 
Weldon experimented, the average frequency of a throw, presenting 
either five or six points, proved to be not -3, but 0'3377.* The 
difference of this result from the regulation o'3 is as unpredictable 
from objective data, prior to experiment, as any of the means called 
subjective or fictitfeus. So the mean of errors of observation often 
differs from the thing observed by a so-called " constant error," 
So shots may be constantly deflected from the bull’s eye by a steady 
wind or " drift." 

ISO. On the other hand, Statistics, not purporting to remesent a 
real object, have more or less close relations to magnitudes which 
cannot be described as fictitious. Where the items averaged are 
ratios, e.t, the proportion of births or deaths to the total papulation 
in .several distnets or other sections, it sometimes happens that the 
distribution of the ratios exactly corresponds to that which is ob¬ 
tained in the simplest wmes of chance—combinational " distribu¬ 
tion in the phrase of Lexis.* There is unmistakably suggested a 
soriition of the simplest type, with a real ascertainable relation 
between the number of " favourable cases " and the total number of 
cases. The most remarkable example of this property is presented 
by the proportion of male to female (or to total) births. Some 
other instances arc given by Lexis * and Westergaard.* A similar 
correspondence between the actual and the " combinational ” dis¬ 
tribution has been found by jHortkevitch * in the case of very small 
probabilities (in which case the law of error is no longer " normal "), 
And it is likely that some ratios—such as general death-rates—not 
presenting combinational distribution, might be broken up into 
subdivisions—such as death-rates for different occupations or age- 
periods—each distributed in tliat simple fashion. 

121. Another sort of averages whicli it is difHcult to class as sub¬ 
jective rather than objective occurs in some social statistics, under 
the designation of index-numbers. Tlie percentage which repre¬ 
sents the change in the value of money between two epochs is seldom 
regarded as the more average change in the price of several articles 
taken at random, but rather as the measure of something, e.g. the. 
variation in the price of a given amohnt of commodities, or of a 
unit of commodity.' So something substantive appears to bo de- 
.signated by the volums oj trade, or that of the cansumption 0/ the 
working classes, of which the growth is measured by appropriate 
index-numbsrs,* the former due to Bourne and Sir Itobert Giffen," 
the latter to George Wood.’* 

111. Hut apart from these peculiarities, any set of statistics 
may be related to a certain quaesitum, very much as measurements 
arc related to the object measured. That quaesitum is the limitini; 
or ultimate mean to which tfie series oi statistics, if indeflnitely 
prolonged, would converge, the mean of the complcto group; this 
conception of a limit applying to any /requancy-cansiant, to " c." 
for instance, as well as “ a in the case of the normal curve.'* The 
given statistics may be treated as samples from which to reason 
up to the true constant by that principle of the calculus which 
determines the comparative probability oi different causes from 
which an observed event may have emanated.'* 

123. Thus it appears that there is a characteristic more essential 
to the statistician than the existence oi an objective quaesHuM, 
namely, the use of th.at method which is primarily, but not ex¬ 
clusively, proper to that sort of quaesitum — inverse probability. 

' Wages in the United Kingdom in the Nineteenth Century; and art. 

Wages " in the Ency. Brit,, loth cd., vol. xxxiii. 

* nil. Mag. (1900), p. 108. 

* Ci.Journ, Stat. Soc., Jubilee No., p. 192. 

' Massenereeheinungen. 

> GrundtUge der Statishh. Cl. Botvlcy, Elements of Slatieties, 
p, 30 *- 

* Das Gesets der hleinen Zahten. 

’ See for other deflnitlans Report ef the British Association (1889), 
pp. 13C and 161, and compare Walsh's exhaustive Measurement of 
General E.rchange-Value. 

* Cl. Bowley, Elements of Statistics, ch. lx. 

* Jovrn. Stat. Soc. (1874 and later). Parly. Papers [C. 2247] and 
[C. 3079]. 

*" " Working-ClasB Progress since 1860,” Journ. Stat. Soc. (1899), 
p- 639. 

" On this conception compare Venn, Logic of Chance, Che. ill. 
and iv„ and Sheppard, Proc. tond. Math. Sac., p. 363 seq. 

'• Laplace's 6th principle, Thioris nnafytique, mtro. x. 

" See alrave, pars. 13 and 14, 
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Without that deUcato Instnimeat the doetclBe at error can seldom 
be fsBy utiliacd; bat some of its uses may be indicated befote the 
introduction of technipal difficulties. 

124. Having esiabus^d the prevalence of the law of error,'* we. go 
i» to its applications. The mere presumption that wherever three or 
four independent causes co-operate, the law of error 
tends to bo set up, has a certain spe«ulativeiatereat.“ 

The aasnnmtton oi the law a* a hypothesis is legiti- 
mate. When the presumption is confirmed by specifle ^ 
experience this Imowlcago is apt to be turned to 
account. It is usefully applied to the practice of gunnery,’* to 
determine the proportion of shots which under assigned con¬ 
ditions may be expected to Idt a nme of given else. The eonentU- 
ritre of ammunition required to hit an object can theses be inMned. 
Also the comparison between practice under diflenent eonditloi* k 
facilitated, in many kinds of examination it is found that the total 
mar^ given to different candidates for answers to the same sot of 

? ;nestions range approximsrtely in conformity with the law of error, 
t is understo^ that the civil service commissioners have fcwaded 
on this fact some practical directions to examiners, Apart from 
such direct applications, it is a useful addition to our knowledge 
of a class that the mtasnrable attributes of its members Tangs'in 
conformity with this general law. Something is added to the 'truth 
that " the days of a man are threescore and ten," if we may regard 
that epoch, or more exactly for England, 72, as " Nature's aim, the 
length of Ufo for which she builds a man, the dispersion on each 
side of this point being . . . nearly normal," So Heisehd ssysi 
" An [a mere] average gives us no assnrance that the future willbo 
like the past. A [normal] mean may be reckoned on with the most 
complete confidence." '• The existence of independent causes,*' in¬ 
ferred from the fulfilment of the normal law, may be some guarante® 
of stability. In natural history especially have the conceptions 
supplied by the law of error been fruitful, investigatom are already 
on tnc track of this inquiry; if those members of a roecies whose site 
or other measurable attributes arc above (or below) the average 
are preferred—-Iw " natural " or some other kind of selection—as 
parents, how will the law of frequency as regards that attribute 
be modified in the next generation ? 

123. A particularly perfect application of the normal law of 
error in more than one dimension is afforded by the movements of 
the molecules in a homogeneous gas. A general idea 
of the rile played by probabilities in the explanation 
of these movements may be obtained without entering " 

into the more complicated and controverted parts of 
the subject, without going^ beyond the initial very 
abstract supposition of perfectly elastic equal spheres. For con- 
■venience of enunciation wc may confine ourselves to two dimen¬ 
sions. Let us imagine, then, an enormous billiard-table with 
perfectly elastic cushions and a frictionless cloth on which millions 
of perfectly elastic halls rush hither and thither at random—colliding 
with each other—a homogeneous chaos, with that sort of uniformity 
in the midst of diversity which is characteristic of probabiHtfes. 
Upon this hypothesis, if we fix attention on any n balls taken at 
random—they need not he, according to some they onght not to be, 
contiguous—if n is very large, the average properties will bo approxi¬ 
mately the same as those of the total mixture. In particular the 
average energy of the n balls may be equated to the average energy 
of the total number of balls, say T/N, if T is the total energy and 
N the total number of the balls. Now if we watch any one of the 
«i specimen balls long enough for it to undergo a great nuntber of 
colusions, we observe that either of its velocity-components, wy that 
in the direction of x, viz. u, receives accessions from u> immense 
number of independent causes in random fashion. We may presume, 
thcr^re, that these will he distributed (among the « balls) according 
to the law of error. The law will not be of tho typo which was .first 
supposed, wliero tho " spread " oontimially increases as the number 
of the elements is increased.** Nor will it be of the type whfeh was 
afterwards mentioned ** whore the spread diminishes as the number 
of the elements ia increased. The linear function by which the ele¬ 
ments are aggregated is here of an intermediate type: such that the 
mean square of deviation corresponding to the velocity remains 
constant. The method of composition might be illustrated by the 
preeest oi taldng r digits at random fram mathematical tables odd^ 
the dtfferences between each digit and 4'$ the mean value (d digits, 
and dividing the suit, by s/ f . Here are some figures obtained by 
taking at random batches oi sixteen digits from the expansion 
of V, subtracting 16 X 4'5 from tho sum of each batch, and 
dividing the remainder by ,,/ 16 :— 


’* Cf. above, par. 102. 

>• Cf, Galtoa*B enthusiasm. Natural Inheritance, p. 66. 

'• A lucid statement of tho methods and results of probabilities 
applied to gunnery is given in the Offtcial Text-booh of Gunnery 

^ ^ Venn, Journ. Stat, Soc. {1891), p. 443. 

** Ed. Rev. (i8ro), xcii. 23. 

•» Cf. Galton, Phil. Mag. (1875). xlix. 44, 

" Abovo, par. 112. 

»' ibid. 
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+ r2j, + 075, - t, - t, + 5*5. - *75, + 075, - a, 

-f I7J. + .VJ5, + o'lS. - *75> - - o'3i + 475i + o-a). 

If, instead of sixteen, a million digits wont to each batch, the general 
character of the series would be much the same; the aggregate 
figures would continue to hover about zero with a standard deviation 
of 8 *5, a probable error of nearly 2. Here for instance are seven 
aggregates formed by recombining 151 out of the 2g6 digits above 
utiliz^ into batches of 3O according to the prescribed rule: viz. 
subtracting 36 X 4 5 from the sum of each batch of 36 and dividing 
the remainder by ^30 :— 

- o‘ 5 . + 3 ' 3 . + 1-6, — 0-6, i'5, - 2, 4 

The illustration brings into view the circumstance that though the 
system of molecules may start with a distributiun of velocities other 
tun the normal, yet by repeated collisions the normal distribution 
will be superinduced. If both the velocities « and v are distributed 
according to the law of error for one dimension, we may presume that 
the joint values of u and v conform to the normal surface. Or wo 
may reason directly that as the pair of velocities u and v is made 
up of a great number of elementary pairs (the co-ordinates in each of 
which need not. initially at least, be supposed uncorrelated) the 
law of frequency for concurrent values of u and v must be of the 
normal form which may be written ' 

* =• “P - [ T “ "-JL 

It may be presumed that r, the coefficient of correlation, is zero, for, 
owing to tne symmetry of the influences by wliich the molecular 
chaos is brought about, it is not to be supposed tliat tliere is any 
connexion or repugnance between one direction of u, say south to 
north, and one direction of v, say west to east. For a hko reason 
A must be supposed equal to m. Thus the average velocity = x/i ; 
which multiplied by m, the ma.<i.s of a sphere, is to be equated to the 
average energy T/N. Tlio reasoning may be extended with confi¬ 
dence to three dimensions, and witii caution 1 o contiguous molecules. 

126. Correlation cannot be ignored in anotber application of the 
many-dimensioned law of error, its use in biological inquiries to 

investigate the relations between dillerent generations. 
Norairj found by Gallon that the heights and other 

l”lUok!n routtsurablc attributes of children of the same parents 
11 ongy. about a mean wliich is not that of the parental 

heights, but nearer the average of the general population. 
The amount of this " regression’’ is simply proportional to the 
distance of the “ mid parent’s ” height f rom the general average. 
This is a case of very general law which governs the relations not only 
between members of the same family, but also between members 
of the same organism, and generally between two (or more) coexistent 
or in any way co-ordinated observations, each belonging to a normal 
group. Let X and y be the measurements of a pair thus constituted. 
Then ‘ it may be expected that the conjunction of particular valuc.s 
for *• and y will approximately obey the two-dimensioned normal 
law which has been already exhibited (see par.'iis). 

127. Regression-lines. —■ In the expression above given, put 
II .Jim = r, and the equation for the frequency of pairs having values 
of the attribute under measurement becomes 


gaa 


t 

irjkmjt 




This formula is of very general application.’ If two sets of measure¬ 
ments were made on the height, or other measurable feature, of the 
proverUid " Goodwin Sands " and " Tentcrden Steeple," and the 
first measurement of one sot was coupled with the first of the othci' 
set, the second with the second, and so on, the pairs of jnagnitudes 
thus presented would doubtless vary according to the above-written 
law, only in that case r would presumably be zero; the expressiotrfor 
t would reduce to the product of the two independent probabilities 
that particular values of x and y should concur. But slight intar- 
depondences between things supposed to be totally unconnacted 
would often be dLscoverod by this taw of error in two or more dimen¬ 
sions.* It may be put in a more convenient form by suKstituting 
{ for (* ~a)IJk and ij for (y — b)jjm. The equafion ef the sueface 
then becomes » = (i/aw ,1/1 — r*) exp — — arts + — r"). 

If the frequency of observations in the vicinity of a point is repre¬ 
sented by the number of dots in a small increment of area, when r =0 
the dots will be distributed uniformly about the origin, tlic curves 
of equal probability will be circles. When r is different from zero 


' Above, par. 114, and below, par. 127. 

Some plurality of independent causes is presumable. 

” Herschel’s a priori proposition concerning the law of error in two 
dimensions (above, par. 99) might still be defended either as generally 
true, so many phenomena showing no trace of intcrdqiendcnce, or on 
the principle which justifies our putting i for a probability that 
is unknoWn (above, par. 0), or 5 for a decimal place that is neglected; 
correlation being equally likely to be positive or ne|;ativc. The 
latter sort of explanation may be ofiered for the less serious contrast 
between the a priori and the empirical proof of the law of error in 
one dimension (below, par. 158). 

* Cf, above, par. 115 


the dots will be distributed so that the majority will bo masaed in 
two (quadrants; in those for which ( and q are both positive or botli 
negative when r is positive, in those for which { and it have opposite 
signs when r is negative. In the limiting case, when r » i the whole 
host will be massed along the line e every deviation ( being 
attended with an equal deviation i|. In general, to any deviation 
of one of the variables f there corresponds a set or "array’’ (Pearson) 
of values of the other variable; for which the frequency is given by 
substituting (' for (in tlie gener^ ^uation. The section thus obtained 
proves to be a normal probabiliiy-curve with standard deviation 
The most probable value of q corresponding to the assigned 
value of ( is r{'. The equation 1) — r(, or rather what it becomes 
when translated back to our originu co-ordinates (y — f>)/e, >- 
r(ir — o)iri, where e„ Of are our Jb, Jm respectlvoly,* is often 
called a r^ression-equidton. A verification is to hand m the above 
cited statistics, which Wridon obtained by casting batches of dice. 
If the dice were perfect, r ( »= // Jktn) would equal i, and as the dice 
proved not to be very imperfect, the coefficient is doubtless approxi¬ 
mately {. Accordingly, we may expect that, if axes x and y 
are drawn through the point of maximum-frequency at the centre ol 
the compartment containing 244 observations, corresponding to any 
value of X, say zvi (where i is the side of each square compartment), 
the most probable value of y sljould bo ri smd corresponding to 
y a ari t!>e most probable value of x should be si. And in fact these 
regression-equations are fairly well fulfilled for the integer values of r 
(more than which could not be expected from discrete bbservations): 
e.g. when » = 4 41, the value of y, for which the frcijuency (25) is a 
maximum, is as it ought to be 4 21; when * = — ai the maximum 
(119) isat y =-^ — t; when* = — 41 the maximum (16) isaty = — 21; 
when y is 4 a» the maximum (138) is at * — i; when y is — 21 
the maximum (117) at z — i, and in the two cases (z = 4 zi 
and y o 4 4>), where tlic fulfilment is not exact, the failure is not 
very seiiou.s. 

iz8. Analogous statements hold good for the case of three 
or more dimensions of error.’ The normal law of error for any 
number ot variables, Z] Zg z,, may be put in the form 
(i(z»)ii/a,^A) exp—[R],Zi« 4 It^jZ/' 4 &c. 4 aR,srr,z, 4 &c.]/aA 
where the determinant; — 

t ^12 ti.i " 

tai t ^23 ■' 

tni t-B I •• 


each r, e.g. r^^ ( == fjj), is the coefficient of correlation between 
two of the variables, e.g, Zj, z.; Rji is the first minor of the deter¬ 
minant formed by omitting the first row and first Colunm; Rjj is 
the first minor formed by omitting the second row and the second 
column, and so on \ Rjg ( = Rji) is the first minor formed by omitting 
the first column and second row (or vice versa). The principle of 
correlation plays an important r 61 e in natural history. It has re¬ 
placed the notion that there is a simple proportion between the size 
of organs by the appropriate conc^tion that there arc simple 
proportions existing between the deviation from the average of one 
organ and the most probable value for the coexistent deviation of the 
other organ from its average.’ Attributes favoured by ’’ natural ’’ or 
other sdection ore found to be correlated with other attributes which 
are not directly selected. The extent to which the attributes of an 
iiidividual depend upon those of his ancestors as measured by' corre¬ 
lation.’ The principle is instrumental to most of the important 
’’ mathematical contributions ’’ wliich Professor Pearson has made 
•to the theory of evolution." In social inquiries, also, the principle 
promises a rich harvest. Where numerous fluctuating causes go 
to produce a result like pauperism or immunity from small-pox, 
the ideal method of eliminating chance would be to construct 
" regression-equations " of the following type: " Change % 
in pauperism [in the. decade 1871-1881] m rural districts = 
— 17-07 %, 4 0-299 (change %out-rclief ratio), 4 0-271 (change % 
on proportion of old), - 1 - -064 (change % in population).’ “ 

129. In order to determine the best values of the coefficients 
involved in the law of error, and to teat the worth of 

the results obtained by using any values, recourse must Jv***^'"*' 
be hod to inverse probability. "“•T 

130. The simplest problem under this head is 
where the quaesitum is a single real object and the 2' 
data consist of a largo number of observations, 

Zi, z„ such that if the number were indefinitely increased, 

the completed series would form a normal probability-curve with 
tlic true point as its centre, and having a given modulus c. It is 
as if we had observed the position of the dints made by the fragments 


’ Cf. note to par. 98, above. 

• Phil. Mag. (1892), p. 200 seq,; 1B96 p. an; Pearson, Trans. 
Roy. Soc. (1896), 187, p. 302; Burbury, Phil. Mag. (1894), p. ift. 

’ Pearson, " On the Reconstruction of Prehistoric Races," Trans. 
Roy. Soc. (1898), A, p. 174 seq.; Proc. Roy. Soc. (1898), p. 418. 

* Pearson, " ’The Law of Ancestral Heredity, Trans. Roy. Soc.: 
Proc. Roy. Soc. (1898). 

Papers in the Royal Society since 1895. 

” An example instructively discussed ^ Yule, Joum. Slat. Sac. 
(1899). 
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of an exploding ahell «o far m to know the distance of each mark 
meaeurea (from an origin] along a right Hne; aay the line of an 
extended f«tificatiiMi, and it was known that the shell was fired 
poipendiculw to tiie fortification from a distant ridge parallel to the 
fortification, and that the Aell was of a kind of wb& the fragments 
ore scattered according to a normal law ^ with a known comdent 
of diibersion; the question is at what position on the distant ridge 
was we enemy's gun probably placed 7 By received principles 
the probability, say P, tiiat the given set m observations should 
have resulted from measuring (or aiming at) an object of which the 
real position was between x and x -f Ax is 

AX J exp - [(X - X,)* + (X - Xj)* + 4c.]/e“: 
where J is a constant obtained by equating to unity^'*’" Pdx 
(since the given set of observations must have resulted from some 
position on the axis of x). The value of x, from which the given 
set of observations mott ^obMy resulted, is obtained by making P 
a maxiniMm. Putting dP/dx • o, we have for the maximum 
((PP/dX* being negative for this value) the arithmetic mean of the 
^ven observations. The accuracy of the determination is measured 
by a probabllity'Curve with modulus cl This In the course of a 
very tong siege if every case in which the given group of shell-marks 
X], Xg, . . . Xn was presented could be investigated, it would be 
found that the enemy's cannon was fired from the position x', the 
(point right opposite to the) arithmetic mean of x,, x^ &c., x„ with 
a frequency assigned by the equation 

X — exp — f»(x — xTli^- 

The reasoning is applicable without material modification to the 
case in which the data and the quaesitum are not absolute quantities, 
but proportions; for instance, given the percentage of white balls 
in several large batches drawn at random from an immense urn con¬ 
taining black and white balls, to find the percentage oi white balls 
ih the urn—tiio inverse problem associated with the name oi Bayes. 

131. S^ple as this solution is, it is not the one which has most 
recommended itself to Laplace. He envisages the quaesitum not so 
much as that point which is most probably the real one, as that point 
which may most advantageously be put for the real one. in our 
Illustration it is as if it were required to discover from a number 
of shot-marks not the point “ which in the course of a long siege 
would be most frequently the position of the cannon which had 
scattered the observed fragments but the point which it would 
be best to treat as that position—to fire at, say, with a view oi 
silencing the enemy's gun—having regard not so much to the fre¬ 
quency with which the direction adopted is right, as to the extent 
to which it is wrong in the lung run. As the measure of the detri¬ 
ment of error, Laplace • takes " la valcur moyenno de I'errcur & 
craindre," the mean first power of tl}e errors taken positively on 
each side of the real point. The mean spare of errors is proposed 
by Gauss as the criterion.^ Any mean power Indeed, the integral 
of any function which increases in absolute magnitude with the 
increase of its variable, taken as the measure oi the detriment, will 
lead to the same conclusion, if the normal law prevails.’ 

132, Yet another .speculative difficulty occurs in the simplest, and 
recurs in the more complicated inverse problem. In putting P as 
the probability, deduced from the observations that the real point 
for which they stand is x (between x and x -f it is tacitly 
assumed that prior to observation one value of x is as probable as 
another. In our illustration it must be a.ssumed that the enemy’s 
gun was as likely to be at one point as another of (a certain tract oi) 
the ridge from which ft was fired. If, apart from the evidence of 
the shell-marks, there was any reason for thinking that the gun was 
situated at one point rather t^n another, the formula would require 
to be modified. This a priori probability is sometimes groundro on 
our Ignorance; according to another view, the procedure is justified 
by u rough general knowledge that over a tract of x for wmeh P is 
sensible one value of x occurs about as often as another.* 


‘ If normally in any direction indifferently according to the two- 
or three-dimensioned law of error, then normally in one dimension 
when collected and distributed in belts perpendicular to a horixontal 
right line, as in the example cited below, par. 155. 

’Or small Interval (cf. preceding section). 

*" Toute erreur eoit positive solt negative dolt ttre considers 
comma nn disavantage ou une perte rfielle i un jeu ouclconque," 
TUorie analytique, art. zo seq., especially art. 25. As to which 
it is acutely remarked by Bravais {op. cii. p. 238), " Cette r^gle 
simple laisse k d^irer une demonstration rigoureuse, car Tanalogue 
du cas actuel avec celul des jeux do hasard eat loin d'ttrc complete.” 

* Theoria combinaiionis, pt. i. §6. Simon Newcomb is con¬ 
spicuous by walking in the way oi Laplace and Gauss in his prefer¬ 
ence of the most advantageous to the most probable determinations. 
With Gauss he postulates that " the evil of an error is proportioned 
to the ^uare of its magnitude " (Amertcan Journal of Medhtmatics, 
vol. viii. No. 4). 

’ As argued by the present writer, Camb. Phil. Trans. (1883), 
vol. xtv. pt. ii. p. 161. Cf. Glalsher, Mem. Asironom. Soc. xxxm. 
108, 

* The view taken by the present writer on the " Philosophy of 
Chance,” In-Mifid (1880; ap^oved by Professor Pearson, Grammar 


tjs- Suh^totiinilar speculativediifloiifltiex, the tohitiun which: 
hM been obtaJiied may be extended to the aniUogous probimn In 
which the qnaesihem is not the real value of an observed magnitade, 
but tile mean to which a aeries of statistics indefinitely prolonged 
converges-'' 

13s. Next, let the modulus, 1(111 Suppoeed given, not be the same 
for all the observations, but Cj for X|, ^for x„ &c. Then F beoomm 
proportional to 

exp - [(X - x,)«/e,* -I- (X - x^'/c,* -f &c.]. 

And the value of x which is tnth the most probable and the " moot 
advant^eouB " is (Xj/c,Hx^c.*.).&c.)/(i/<^*-)-i/e.»-l-&c.); 
each observation being wdghted witn the inverse 
mean square of observations made under con- 

dltiooa,° This is the rule prescribed by the " method *•*“''**• 
of least squares but as the rule in this case has been deduced 
by genuine inverse probability, the problem does not exemplify 
what is most characteristic in that method, namely, that a rule 
deducible from the hypothesis 0»t the errors oi obrorvations obey 
the normal law oi error is employed in cases where the noru^ law 
is not known, or even is known not, to hold good. For example, 
let the curve of error for each observation be oi the form of 


* “ [i/v'(«)] X exp [ - x»/c« - 27(x/c - ax»/3e>)], 
where 1 is a small fraction, so that * may equally well be equated to 
(1/Jirc)[f — 27(x/c — zx-’/yc*)} exp — x*/c", a law which is actually 
very prevalent. Then, according to tne genuine inverse method, 
the most probable value oi x is given by the quadratic equation 

^logP = o, wliorelogP»= const — -ji(x — x-)“/e,^ — J27[(x-x )’/"-•’— 


2(x — Xr)“/3Cr"]. a denoting summation over all the observations. 
According to the ” method of least squares,” the solution is the 
weighted arithmetic mean of the observations, the weight of any 
observation being inversely proportional to the corresponding 
mean ^uare, t’.s.. (the terms of the intcnal which involv^ 
vanishing), which would be the solution ii the 7's are all zero. We 
put tor the solution of the given case what is known to be the solution 
of an essentially dificrent case. How can this paradox be justified 7 

135. Many of the answers which have been given to this question 
seem to come to this. When the data are unmanageable, it is legiti¬ 
mate to attend to a part thereof, and to determine the most probable 
(or the “ most advantageous ”) value of the quaesitum, and the 
degree of its accuracy, from the selected portion of the data as ii it 
formed the whole. This throwing overbad of part of the data in 
order to utilize the remainder has often to be resorted to in the 
rough course of applied probabilities. Thus an insurance ofi^ 
only takes account of the age and some other simple attributes of 
its customers, though a better bargain might be made in particular 
cases by taking into account all availaUe details. The nature of 
the method is particularly clear in the case where the given set of 
observations consists oi several batches, the observations in any 
battii ranging under the same law oi frequency with mean xV 
luifi mecn square of error A,-, the function and the constants dificrent 
for different batches; then if we confine our attention to those parts 
of the data which are of the type x',- and —ignoring what else may 
be given as to the laws of error—^we may treat the x'/s as so many 
observations, each ranging under the normal law oi error with its 
coefficient oi dispersion; and apply the rules proper to the normal 
law. Those rules applied to the data, considered as a set of deriva¬ 
tive observations each formed by a batch of the original observations 
averaged, give as the moat probable (and also the most advantageous) 
combination of the observations the arithmetic mean wefghted 
according to the inverse mean square pertaining to each observation, 
and for the law of the error to which the determination is liable 
the normal law with standard deviation ’ J( 3 A/n)—the very rules 
that are prescribed by the method oi least squares. 

136. 'The principle involved might be illustrated by the propo^I 
to make the economy of datum a little less rigid: to utilize, not in¬ 
deed all, but a little more of our materials—not only the mean 
square of error for each batch, but also the mean cube of error. To 
begin with the simple case of a single homogeneous batch; suppose 
that in our example the fragments o 7 the shell arc no longer scattered 
according to the normal law. By the method of least squares it 
would Btul be proper to put the arithmetic mean to the given obsorva- 
tions for the true point required, and to measure the accuracy or 
that determination by a probability-curve of which the modulus is 
J{2b), where k is the mean square of deviation (oi fragments from 
their mean). If it is tliought desirable to utilize more of the data 
there is available, the proposition that the arithmetic mean of a 


of Science, znd ed. p. 146). Sec also “ A priori probabilities,” Phil. 
Mag. (Sept. 1884), and Cami>. Phil. Trans. (1883). vol. xiv, pt. ii. 
p. IS? seq. 

’ Above, pars. 6, 7. 

♦ The mean sqnar^t* (**/«/’"') ®*P ” **/«*'fx = c^ja. 

’ The standard deviation pertaining to a set of (»i/r) comporite 
ebservations. each derived from the original n observations by 
avoragtog a batch thereof numbering r, is J{kM/s/{nlr) ™ «/(*,■«), 
when the given observations ore all of the same weight; mutatis 
mutandis when the weights differ. 
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namerouft «et of observations, say sr, % . . . »« (takon as a s^plc 
from KS indefinitely large gronp obeyin| any the sane law of 
frsqiMticyl varies from set to set approximately according to the 
foUowi&g Iav (to be establuhod latc^ 

where c*h the mean square of deviation, and y = the mean 
cube of deviation, and f/c,, say j, is small. Then, by abstriw- 
tion analogous to that wmch has just been attributed to the 
method of leafrt squares, we may regard the datum as a single 
obsenration, the arithmetic mean (of a aarajile batch of obser¬ 
vational subject to the law of error f *» /{x). The most probaWe 
valued the guaesitum is therefore given by the equation f{x — sr) 
= o, where x' is the arithmetic mean of the given observations. 

the resulting quadratic equation, putting u o *' -f «, and 
roeriUccting that • ts small wo have « — Jf. That is the correction 
due to tte utilisation of the mean cube of error. The most-adtan- 
tagnus solution cannot now bo determined,' f{x) being unsymmetri- 
c3 without assuming a particular form for the function of detriment. 
This method of least squares plus cubes may easily be extended to 
the case of several batches. 

137. This application of probabilities not to the actual data but 


is accidental or significant 01 a real difference.* For Instance, let 
the data be ages at death of individuals of two classes («.J. temperate 
or not so, urban or rural, &c.) who have been under observation, 
since the age of, say, 20. Granted that the ages at death conform 
to Gompertz's law; the determination of the vioctal age at death, 
that age at which the proportion of the total observed dying (ixt 
unit of time) is a maximum for each class, would most perfectly 
be effect!^ by the genuine inverse method. That method wfll also 
enable us to determine the probability that the two modes should 
have differed to the observed extent by mere accident.’ According 
to the abridged method it suffices to proceed as if our data con¬ 
sisted of two observations x' and y', the average at death 
of the two classes, each average o beying the normal law of e rror, 
witii respective moduli Cj = — *i)“ + ~ 

c, = (y' - y,)“ + {y' - + <icc.]2/», whore&c.. y, y„ &c., 

are the respective sets of observed ages at death; as follows from 
the law of error, whatever the law of distribution of the given 
observations. According to a well-known property of the normal 
law, the diftei-ence between the averages of « and «' observations 
respectively will range under a probability-curve with modulus 
j'c,* + say c. Whence lor the probability tlial a difference as 
gTMt as' the observed one, say «, should have occurred by 
ohaaoe we have l[i —6 (t)], where t =» e/«, and 6 {x) is the integral 
2fjsr f‘ (exp = x^dx, given in many treatises. 

13S. Tliis sort of abridgment may be cxtendedl to other kinds of 
average besides the arithmetic, in particular the median (that point 
which has as many of the given observations above as 
A^ ldg^ below it). By simple induction wc know that the 
MHkidit median of a large sample of observations is a probable 
value for the true meilian; bow probable is determined as follows 
from a sdection of our data First suppose that all the obseiya- 
tions arc of the same weight. If x were the true median, 
the probability that as many as J« -(- r of the observations should 
fan on either side of that point is given by the normal law for which 
thea»/>ow«n/ is — This probability that the observed median 

will differ Irom the true one by a certain number of observations is 
connected with the probability that they will differ by ^ certain 
extent of the abscissa, by the proposition tliat the number bf obser¬ 
vations contained between the true and apparent median Is equal 
to the small difference between them multiplied by the density of 
observations at the median—in the case 0: normal and generally 
svmnietrical curves the greatest ordinate. This is the second datnm 
wc require to select, in tlio case of the normal curve it may be 
calculatod from the modulus itself, determined by induction from a 
selection of data. If the observations arc not all of the same worth, 
weight may be assigned by counting one observation as if it oec^cd 
oftoiet than another. This is the essence of Laplaces Method 
of Situation.' 


> 'The use of the cubes is also contrasted with that of the squares 
touly) in this respect: that it is no longer a matter of fndiftcrence 
Jiow many of the original observations wo ajsign to the batch of which 
the mean constitutes the single (compound! observation. 

’ The object of the writer's paper on ‘'Methods of Statistics" 
in the Jubilee number of the Jount. Slat. Soc. (1883). 

’ See on the use of the mverse method to determine the mode of 
a group, the present writer’s paper on " Probable Errors ” in the 
Joum. Stal. Soc. (Sept. 190S). 

* Above, par. 103. 

’ TlHeyie emalytigue, an.l supp. p. 164. Wifcawiosw cilesti, 
bk. Rk KTt 40; on which sec the vote in Bowdlch's tiaoslation. 
The -method may be extended to «ttier percentUea. See Canbor, 
BoobaehtHHgsfehkr.iyS. Cf. Phil. Mag.{t8»>,p. 3^5; vnd Sheppard, 


tm. in its simplest form, whore all the given abeervstioiw an of 
equM weight, this matbod is of wide applicability. . Compared 
wiih the genuine inverw metiiod,' it is always mote convamlent, 
seldom mncli less accurate, Bometiiaea even more accurata. if the 
givaa observatiuns obey the normal law;, the pracisiDn of the median 
IS less than the precision of the arithmetic mean by only some aj %— 
a diacrcpaacy not very serious where only a rough estimate of the 
worth of an average is required. If the observations do not obey 
the normal law—ssperially if the extreniities are abnormally diver¬ 
gent—the precision of the median may be greater than that of the 
arithmetic mean.' 

140. Yet anotlicr instance of the contrast between genuine and 
abridged inversion is afforded by the problem to determine the 
modulus as well as the mean for a set of obserratiens 

known to obey the normal law; what the first problem' i?" , 
becomes when the coefficient of dispersion is not given. 

By inverse probability we ooght in that case, in addition 
to the equation dPfdx =■ o, to put dP/ac — o. Wbouce 
c* = afV — *])’ ■+• {x' — Xj)’ + Ac. -I- lx' — »*)“ 3 /n, and x'm 
(v, + », -f Ac. + *•)/». This Solution differs from that which is 
often given in the textbooks" in that there, in the expression for 
(« — i) occurs in the diDoniinator instead of n. Thu difference 
is explained by the fact thut the authorities referred to determine c, 
not by goDUinu inver sion, but by ordinaiy' induction, by a condition 
which certainly would be fulfilled in the lung run, but does not 
expreas the whole of our data; a condition in this respect like the 
equation of c to where e is the difference (taken positively, 

without regard to its sign) between any obsorvation and the arith¬ 
metic mean ot ^ the obsen-ations.” 

141. Of course the determination of the most probable value Is 
subject to the ^eculative diff.cultics proper to a priori probat Ititv : 
which are particularly striking in thi.s case, as it appears equmly 
natural to take as that constant, of which the values are a priori 
equally probable, A(..-c’/2), or even” A( 1= i/c^, the measure of 
weight, as in fact Laplace lias done; "yet no two of these assumptions 
can be exactly true.'® 

142. A more convenient dctcnnination is obtained from simiJc 
induction by equating the modulus to some datum of the observed 
(p-oup to which it would be equal if the group were complete- 
in particular to the distance from the median of seme percentile 
(ear point which marks off a certain percentage, e.g. 25, of the given 
observations) multiplied by a factor corresponding to the percentile 
obtainable from a familiar tabic. Mr Sheppard has given an interest¬ 
ing prtxifthat wc cannot by way of percentiles obtain such good '• 
resiults for the frequency-constants as by the use of " the average 
and average square ” [the method prescribed by inverse probability]. 

143. The same pliilosopliical subtleties, with greater mathematical 
com^ications, meet us when we pass on to the case of two or more 
guaesita. The problem under tliis liead which mainly 
exercised the older writers was to determine a number of ^ 

unlinown quantities, given a larger number, n, of cqua- _ _ 

tions involving them. 

144. tiupposing the true values approximately known, by subrti 
tuting the approximate values in the given equations and expanding 
according to Taylor's tlicorera, there will be obtained for the correc¬ 
tions, say x,y . . .,n linear equations of the form 

+ fcjy • «/i 
Osj# + tay • • /ju 

where each a and is a known coefficient, and each / is a 
frilihle obscrvaticn. Suppose that the error to which each is 
liable obeys the normal law, and that the modulus pertaining to eacji 
observation is the same—which latter conditiDn -can be secured by 
multiplying eadi equation by a prqper factor—then if x' and y' 
are the true values of the guaesita, the fr^ueacy with which 
(a,*' -p — /)) assumes different values is given by the equation 
s = i/( v'irt') exp — [a,r + b,y — /i]*/c,’, where c, is a constant which, 

Trans. Jiey. Soc. (1889), 192, p- 1 . 35 ; »xte, where the error incident 
to rkis kind of determination is ascertained with much precision. 

• Cl. Phil. Mag. (1887), xxiv. 2t>9 eoq., where the median is de¬ 
scribed in case of " discoruant ” (hctierogeiicous) obsurvatioiiB. If the 
more drastic remedy of rejecting pert of the data is resorted to 
Sheppard's method of performing that operation may bo recom- 
mondod [Proc. Lend. Math. Soc. vol. 31). He prenoribcs tat cases to 
which the median may not be appropriate, namely, the doterminatxm 
of otlier trequency-constaots besidos the mean of the obsarvatiims. 

' Above, par. 134. 

B.g. Airy, Theory of Errors, art, 60. 

’ It is a nice point that the expression for «*, which has (n — i) 
Ineteadof » for denominator, though not themore^fcaf/fc, may yet 
be the more advantageous (suppostag that.thnce were any sansitfe 
difference between the two) Cf. Camb.Phil, Trasss. (188-5), vol. xiv. 
pt. ii. p. 165; and “ Probable Errors," Joitm, Siat. Soc. (Ju*c 1908). 

'® Above, par, 96, note. 

" Thiorie analytigue, znd supp. od. 1847, p. 578. 

“ See the matter discumed in Oamb. Phil. Trtms., he. cit. 

“ Trans. Roy. Soc. (1899), A, cxcii. 133. 

Good ns tested by a comparison -of ttie tneon squares of errors 
in the tacqueacy-constant determined b}' ;tiie compared methods. 
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if not knowa bcforehwd, may b* *• ia tb« diRpkr gmb, 

fiMin a wt of obsenratioM. Similar ftaiamwt*' holdiag for ttm 
other oquatioa«» the piobahility that the given aet of ohearvatiane' 
/„ /a, Stci, kbooU have remdtad ftoco a. parttoaler eysteta el veiuw 
for ^r, y.. b J e»p [(«^ -f- 6^ + («t» + iey.—+'*«•}> 

where J i» a constant 4etGrmiaea on the same jaiaa^ as in the 
anak^ouB lirapler cases.* The concUtian that P sheoltl be a 
maximum gives as many linear equations for the deterjninatioa 
of x' y'. ,. as there are unknowa quantities. 

14J. The solution proper to the case where the observations are 
known to arrange accoroing to the normal law may be extended, to 
numerous observations ranging under any law, on the princifites 
which jnstify the use of the Method of Leart bqiiaies a me case of 
a siimie stMSdiitiM. 

ISO. As in that simple case, the principle of economy will now 
justify the use the Median,. *,g. in tho case of two ytMsrtai, putting 
for the true values of x and y that point for which the sum of the 
perp^kmlars let fall from it on each of a sot of linos representing 
the given equations iptx^ierly weighted) is a minimum.* 

147. The older writers have cxwessM the error in the determina¬ 
tion of one of ^ variables without reference to the otror in tho 

other. But the error of one variable may be regarded 
a.s correlated with that oi another; that is, if the system 
CsmtsMu. y... forms tho solution of the given equations, 
while s' -f t, / -f 4... is the real system, tho (small) values of 
(, 4... which will concur in the long run of wstems from which the 
given set oi obstrvations result are normally ccurelatcd. From 
this point of view Bravais, in rSsC, was led to several theorms 
which are applicable to the now more important ease of correlation 
in which ( and 4 are given (not in general small) deviations from 
the means of two or more correlated members (oreans or attributes) 
forming a normal group. 

148. To determine the frequency-constants of such a group it is 

proper to proceed oh tte anidogy <h the simple case of one-dimen- 
sionod error. In the case of two dimensieme, for instance, the 
probability pj that a given pair of observations (x,. y,) should 
have resulted from a normal group oi which the means are x' y' 
rcspectivoly, the standard deviations v, and vg and the coeiheifiDt of 
corrdation r, may be written— _ 

AXAyA<r,Affv“(l/air) — l^ exp — iE", 

where F* = (x’ - x,)*/<r,» - nix' - x,)(y' - yi)/iri<r, -f (y' - y,)*/»«*■ 
A nituilar statement holds for each other pair of observations 
(x,yj, (x,y,) ..with nnalogous expressions for f^p, -.. Whence, 
as in the simpler case, we have x x iSc. x p„/] (a constant) 
for P, (he a posteriori probability that the given observations should 
have resulted from an assigned system ol the frequency-con^nts. 
The most probable system is determined by making F a maximum, 
and accordingly equating to zero each of the following expressions— 
^ dP <fP ^ dP 
dx, dy, da,, dff„ dr. 

The values of the arithmetic mean and of the standard deviation 
for cacli variable are what have been obtained in the simple case 
of one dimension. The value of r is 3(x'— x,)(y'— yr)/ir,irj.* The 
probable error of the determination is assigned on the assumption 
that the errors to which it is liable are small.* Such coefficients 
have already been calculated for a great number ol interesting cases. 
For instance the coefficient of correlation between tho human 
stature and femur is 0’8, between the right and left lemur is o'pb, 
between tlie statures of husbands and wives is o-aS.' 

149. This application of inverse probability to detonmne correla- 
tion-cocfficicuts and the error to which the determination is liable 
has been largely employed by Professor Pearson * and other recent 
tvriters. The use of the normal formula to measure the probable— 
and improbable—errors incident to such determinations is justified 
by reasoning akin to that which has been employed in the general 
proof oi the law of error.’ Professor Pearson has pointed out a 
circumstance which seems to be of great importance in the theory 
of evolution: that the errors incident to the determination of 
different frequency-coefficients arc apt to bo mutually cofrreiated. 
Thus if a random selection be mad® from a certain population, Ihe 
correlation-coefficient which fits the organs of that set is apt to differ 
from tho coefficient proper to the complete group In the same sense 
a.s some other frequency-coefficients. 

150. The last reinarlt applies also to the determination ol the 
coefficients, in particular tnose of correlation, by abridged methods, 
onprinctples explained with reference to the simple ease; for instsmee 
liy the formula r - a4/3(. Where Sf is the sum of (some or all) ttie 

* Above, pal. 130. 

* See Phil. Mae. (1888): " On a New MeOhocl of Reducing 
Obeewations wWe a comparison in respect of conveiueace and 
accuracy with the received method is attempted. 

* Corresponding to the hhJTmol pars. 14, 1*7 above, 

* Pwuson, Trans. Roy. Soc., A, 191, p. 334. 

» Peareon. Grammax of Science, and ed. p. 403, 431. 

» Trans. Roy. See. (1898), A, vd. 191: Bioinsinha, U. Mif. 

’ Above, par, 107. Compare the proof of the " Sabtidiary Law 
of F^f," as the biw in this connexion may be called, in', tho paper 
on " Probable Errors," Jonrn. Slat. Soc. (June 1908). 


peeirive (oc th* negative^ dwiariem tbe valu«a (oc me orgaa 
or, aWaibttta raaanrad by thamoduius pertataipc, to thaft asanmer^. 
and a«.i6 ttu sum ei the valuw ol the other .member, aducu. are . 
aasodided with the cosristuanta of 3 |. This varietjp of .mis method 
is certaialy mnob lem tniubleeQme, and is perhaps sot msicb tem 
acourato, than the method preaenhed by genuine inversion. 

($1, A mrihod of rejectMW delt a anu l ogoas to the nerof-pe rc e n t ll e B 
in one rtimenaioa,'ia,ixactiBaa when, given the frequency of observer 
tione for eaeh iacremwat oi area, ag. each ax ay, wo utilize only 
the fiequoscy for tnlefral areas. Mr Sheppard has given an elegain 
solution of the problem; to find the correlation between two 
attributes, given the modisns L, and M, of a normal moup for each 
attribnts azri the diatributiutt of tho totri group, as thus.' 



BStowL, 

Above h, 

BeUm M, 
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R 
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If cos D is put for r, the coefficient of correJatloii, It is found 
that D ^ »K/(P + R). For example, let the group of statixtfcs 
rriating to dice already ' cited (rom Frofesaor Weldon be arranged 
in four quadrants by ahorizontal and a vertical line, each of which 
soparates the total groups into two halves; lines of which equa¬ 
tions prove to be respectively y — 6'ii and x = (fiib. For R we 
have I36 o’ 5, and for P ftSyj roughly. Whence D = » x o-66; r = 
cos 0-66 X w = — i nearly, as it ought; the negative sign bdt^ 
required by the circumstance that the lower part of Mr Sheppard s 
diagram shown in fig. tz corresponds to the upper part of Professor 
Wddou's diagram ihown in par. 115. 

13a. Necessity latha than convenience is sometimes the motive 
for resort to percentiles. Professor Pearson has applied the median 
method to determine the correlation between husbands and wives 
in respect of the darkness of eye-colour, a character which do« not 
admit of exact graduation : " our numbers merely refer to certain 
groupings, arranged, it is true, in increasing d.wkness of colour, but 
in no way corresponding to eq iial increases in colour-intensity." “ 
From data of this sort, having ascertained the number oi husbands 
with eye-colours above the median tint who marry wives with, eye- 
colour above the median tint, Proiossor Feuson finds for r tte 
coefficient ol correlation -|- o'l. A general method for determining 
the froqucncy-constants when the data are, or arc taken to be, 
of the integral sort has been given by Professor Pearson.** Attention 
should also be called to Mr Yule’s treatment of the problem by a 
sort of logical calculus on the lines of Boole and Jevons.** 

153. In the cases of correlation which have been so far considered, 
il lias been presupposed that the things correlated range according 
to the normal law of error. But now, suppose the law 
of distribution to be no longer normal; for instance, that cerrelethm 
the dots on the plane ol xy,** representing each a pah of 
members, are no longer grouped in elliptic (or circular) rings ol 
equal frequency, that the locus of the maximum y deviation, 
corresponduig to an assigned x deviation, is no longer a right 
line. How is the interdependence of those deviations to be 
formulated ? It is submitted that such data may be treated as il 
they were normri : by an extension of the Method of Least Squaw, 
in two or more dimensions.*' Thus when the amount of pauperism 
together with the amount of outdoor relief is plotted in several unions 
there is obtained a distribution far from normal. Nevertheless if 
the average pauperism and average outdoor relief are taken for 
aggreeates —say quintettes or decades—of unions taken at random, it 
may be expecten that these meaae will oonionn to the normal law, 
with coefficients obtained {rom the origiaal daita, according to ^ 
rule which is propo to the case of the normal htw." By obtainiag 
averages coniomung to toe notiaal law, as by the simple applfcatien 
of toe method ol leMt squares, we should not indeed have utilised 
the whole of enr data, but wo toall put a part of it in a very useful 


• Trans. Roy. Soc. (1899), A, igtj p. i 4 t- 

• Above, par. 115. 

*° Gramsnar of Science, p. 433. 

** Trans. Roy. Soc., A, vua. 195. In this connexion reference 
should also be made to Pearson's touory oi *' Contingency " in his 
thirteenth contribution to toe " Motoematical Theory of Evolution " 
(Drapers' Company Research Memoirs). 

« Trans. Hoy. Soc. {1900), A. 194. P- * 57 .: (t 9 ot), A, 197, 


P- 9 I- 

*? Above, par. izy. 

" Above, par. 116, 

*' If from the given set of n obeervations (each corresponding to a 
point on the plane xy) there is derived a sot oi njs observation* 
each obtuned by averaging a batch numbering s of. the original 
observa^n; the coefficient of correlation for toe derived system is 
the same as that which pertains to the original system. As to 
the standard deviation for the new system see nete to par. 133. 
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sluipe. Although the regreRslon<eqnations obtained would not 
accnratety fit the original material, yet they would have a certain 
co(rhlt>ondenco thereto. What lort of correupondence may be 
lUnStrated by on example in gomes of chance, which Pro/msor 
Wddon kindly supplied. Three half-doten of dice having been 
.1 . thrown, the number of dice with 

jj| X I more than three points in that dozen 

w w Tt which is made up of the first and 

the second half-dozen is taken for y, 
the number of sixes in the dozen 
made up to the first and the third 
U sS ^ half-dozen, is taken for x. Thus 

* each twofold observation (»y) is the 

sum of six twofold elements, each of 
which is subject to a law of fre¬ 
quency represented in fig. 13; where' 
the fibres outside denote the num- 
is s I ber of successes of each kind, for the 

It w oj ordinate the number of dice with 

® three points (out of a cast 

rio. 13. of two dice), for the co-ordinate the 

number of sixes (out of a cast of two dice, one of which is common 
to the aforesaid cast); and the figures inside denote the comparative 

g robabilities of each twofold value {e.g. the probability of obtain- 
ig in the first two cast dice each with more than three points, and 
in the second cast two sizes, is i/yz). Treating this law of fre¬ 
quency according to the rule which is proper to the normal law, 
we have (for the element) if the sides of the compartments each » t 
ir, •mijJjTi; r c= 1/^20. 

Wheneg for the regression-equation which gives the value of the 
ordinate most probably associated with an assigned value of tho 
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134. In the determination of the standard-deviation proper to the 
law of error (and other constants proper to other laws of frequency) 
it commonly happens that besides the inaccuracy, .. , 

which has ween estimated, due to the paucity of the 
data, there is an inaccuracy due to their discreh charac- 
ter: the circumstance that measurement, e.g. of human heights, ate 
given in comparatively large units, e.g. inches, while the real objects 
are more perfectly graduatM. Mr Sheppard has prescribed a remedy 
for this imperfection. For the standard deviation let be the 
rough value obtained on the supposition that the obMrvations 
are massed at intervals of unit Icn^n (not spread out continuously, 
as ideal measurements would be); then the proper value, the mean 
inlegrat of deviation squared, say (^) =0 Sg — iVA 1 whore A is the size 
of a unit, e.g. an inch. It is not to be objected to this correction 
that it bMomes nugatory when it is leas than the probable error to 
which the measurement is liable on account of the paucity of obaer- 
vations. For, as the correction is always in one direction, that of 
subtraction, it tends in the long run to be advantageous even though 
masked in particular instances by larger fluctuating errors.* 

153. Professor Pearson has given a beautiful application of the 
theory of correlation to test the empirical evidence that a given 
group conforms to a proposed formula, e.g. the normal , 

law of error," ^ 

Supposing the constants of the proposed function to g 
be known—^in the case of the nornw law the arith- wJ/ou/pa. 
metic mean and modulus—^we could determine the 



most probable value of y ought to be i. And in fact this expectation 
is venfled, x and y being measured along lines drawn through the 
centre of the compartment, which oughi to have the maximum of 
content, representing the concurrence of one dozen with two sixes 
and another dozen with six dice having each more than three points, 
the compartment which in fact contains 234 (almost the maximum 
content). In the absence of observations at x an — 31 or y 4: oi, 
tho regression-equations camnot be further verified. At least they 
have begun to be veriried by batches composed of six elements, 
whereas they are not verifiable at all for the simple elements, "nie 
normal formula describes the given statistics as they ^have, not 
when by themselves, but when massed in crowds; the regressfon- 
eciuatlon does not tcU us that if XT' is the magnitude of one member 
tho most probable magnitude of the other member associated there¬ 
with is Tx', but that if x' is the average of several samples of the first 
member, then rx' is the most probable average for the specimens 
of the other member associated with those samples. Mr Yule's 
proposal to construct regression-equations according to the normal 
rule " without troubling to investigate the normality of the distri¬ 
bution "' admits of tbu among other explonationa.' Mr Yule's 
own view oi the subject is well worthy of attention. 


* Cf. above, par, 113. “ Proc. Roy, Soe., vol. 60, p. 477. 

* Below, parfTbB. 


such a distance from a that there should be r obMrvations between 

a and a' is^^ * 

If, then, any observed sot has an excess which makes the above 
written integral very small, the set has probably not been formed 
by a random selection from the supposed given complete group. 
To extend this method to the case of two, or generally w, percentiles, 
forming (» -t- i) compartments, it must be observed that the excesses 
say e and c', are not independent but correlated. To measure the 
probability of obtaining a pair of excesses respectively as large as 
e and o', we have now (corresponding to the extremity of the pro¬ 
bability-curve in the simple case) the solid content of a certain 
probability-surface outside the curve of equal probability which 
passes through the points on the plane xy assigned by e, c' (and the 
other data). This double, or in general multiple, integral, say P. is 
expressed by Professor Pearson with great elegance in terms of 
the quadratic factor, called by him x®. which forms the exponent of 
the expression for the probability that a particular system of the 
values of the correlated e, e', &c., should concur— 

P = mx 

when «i is odd; with an expression different In form, but nearly 
coincident in result, when n is even. The practical rule derived 
from this general theorem may thus be stated. Find from the given 
observations the probable values of the coefficients peitaining to 
the formula which is supposed to represent the observations. 
Calculate from the coefficients a certain nvimbcr, say «, of percentiles; 
thereby dividing the given set into « -f- i sections, any of which, 
according to calculation, ought to contain say m of the observations 
while in fact it contains w'. Put e for m' — m; then x* = 
Professot Pearson has given in an appended taW? the values of P 
corresponding to values of *» -(-1 up to 20, and values of x* up to 70. 
He does not conceal that there is some laxity Involved in the circum¬ 
stance that the coefficients employed are not known exactly, only 
Inferred with probabilite.'' 

136. Here is one of Professor Pearson’s illustrations. The table 
on next page gives the distribution of 1000 shots fired at aline in a 
target, toe nite being arranged in belts drawn on the target parallel 
to the line. The " normal distribution " is obtained from a 
normal curve, of which tho coefficients are determined from the 
observations. Ftom tho value of x®. viz. 45’8, and of (n + i), 
viz. II, we deduce, with sufficient accuracy from Professor Pearson s 
table, or more exactly from the formula on which the table is based, 
thatP = ■000,001,5 ■ • . "In other words, if shots are distributed 
on a target according to the normal law, then such a distribution 
as that cited could only be exacted to occur on an average some 
13 or ifi times in 10,000,000 times." 

157. " Such a distribution " m this argument must be inter¬ 
preted as a distribution for which it is claimed that the Tbi 
observationsareaUindependontof each other. Suppose CHtm^ 
that there were only 500 independent observations, the CrttMeed, 
remainder being merely duplicates of these 300. Tlien in the above 


* Just as the removal of a tax tends to be in the long run beneficial 
to the consumer, though the benefit on any particular occasion may 
be ntasked by fluctuations of price due to otbor causes. 

* Pkil. Mag. (July, 1900). • • As slzown above, par. 103. 

* Loc oil. p. iw. 
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table the columns tor the normal dlstributton and tor the discrepancy 
t should each be halved; and accordingly the column tor film would 
be halved. Thus fi/m bemg reduced to aa'fl, P as found trom Pro¬ 
fessor Pearson's table is iMtween Md 6 * 9 - '^hat is, such a 
distribution might be expected to occur once on an average some 
once or twice in a hundred times. It actual duplication of this sort 
is not common in statistica,' yet in all such applications of the 
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PearSonian criterion—and in other calculations involving the num¬ 
ber of observations, in particular the determinations of probable error 
—a good margin is to be left for the possibility that the n observa¬ 
tions are not perfectly indepmdent : e.g. the accidents of wind or 
nerve which affected one shot may have afiected other shots 
immediately before or after. 

158. (2) The Generalized Law 0/ Error .—That the normal law of 
error should not be exactly fulfilled is not disconcerting to those who 
ground the law upon the plurality of independent causes. On that 
view the normal uiw wouM only be exact when the numbers of ele¬ 
ments from which it is generated is very great. In general, when 
that number is large, but not Indefinitely great,* there is required a 
correction, owing to one or other of the following imperfections: 
that the elements do not fluctuate according to the normal law of 
frequency; that their fluctuations are not independent of each other; 
that the function whereby thgr are aggregated is not linear. The 
correction is formed by a series of terms descending in the order 
of magnitude. 

139- The first term of this scries may be written 
- j(*/c')[x/c - 22r'/3cT: 

where c*/2 is the mean square of deviation for the compound and 
also the sum of the mean squares of deviations for the component 
elements, is the mean cube of deviations for the 
Seca^ compound and the sum of the mean cubes for the com- 
and TbM ponents, and the elements are supposed to be such and 
Approxima- ^ numerous that Aj/c* is of the order This second 

approximation, first given by Poisson, was rediscovered 
by De Forest.* The present writer has obtained it * by a variety of 
methods. By a further extension of the.se methods a third and 
further approximations may be found. The corrected normal law 
is then of the form “ 
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where k = h^lfi, k,=^c‘. A, and c arc defined as above. A, is the sum 
of the respective difiorences for each element between its mean 
fourth power of error and thrice its mean square of error,* and also 
the corresponding difference for the compound. The formula may 
be verified by the case of the binomial, considered as a simple case 
of the law of great numbers. Here 

c» =. anfig, k,=-npq (q — p), A,j — npq (i — bp?).* 


Thees valaes being wbstitated tat tlie eoeffioiente in the geneiai 
formula, there reeidts an expression which may be obtained directly 
by cont&uing' to soepand the expression for a term of the b inomi a l . 

In virtue of the second approximation a set of observations 
is not to be excluded from the affinity to the normal ewnre because, 
like the curve of barometric heights,' it is slightly wymmetricaL 
In virtue of the third approximation it is not excluded because, 
like the group of iffiot-maws above examined, it is, though almost 
perfectly symmetrical, in o^sr respects apparently somewhat 
abnormaL 

160, If the third approximation is not satisfactory there is stiU 
available a fourth, or a still higher degree of approximation.'* 
The general expression lor y which (multiplied by A*) ^ 

represents the probability that an error will occur at a 
particular point (within a particular small interval) 
may be written 


> It is frequent in the statistics of wages. 

a See on this subject, in addition to the paper on the " Law of 
Error " already cited (Camfi. PhU. Trans., 190J), another paper by 
the present writer, on “ The Generalised Law of Error," in thajown. 
.Stat. Soc. (September, 190O). 

* The Analvst (Iowa), vol. ix. 

* Phil, Mag. (Feb. 1896) and Camb. Phil. Trans. (1903). 

* The purt of the third approximation affected with k* may be 
found by proceeding to another step in the method described (.Phil. 
Mag., 1896, p. 96). The remaining part of the tliird approxima¬ 
tion is found Dy the same method (or the variant on p. 97) from the 
new partial differential equation ^ where A,, is the differ¬ 
ence between the actual mean fourth power of deviation and what it 
would be if the normal law held good. Further approximations may 
be obtained on the same prineij^e. 

« 3/1)* in the notation which Professor Pearson has made 

familiar. 

’ Cf. Pearson, Trans. Roy. Soc. (1695)1 A. clxxxvi. 347. 


where y, is (the normal error-function) 
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n. 

A is the 


mean square of deviation; Ai, A„ ..., Ac., are coefficients foroed 
from the mean powers of deviation accordii^ to the rule that A< is the 
difference between the tth mean power as it actually is and what it 
would be if the (l-i)th approximation wereperfectly correct. Thus A, 
is the difference between the actual mean third power and what the 
third power would be if the first approximation, the normal law, were 
perfectly correct, that is, the dmerence between the actaal mean 
third power, often -written /i|, and zero, that is /q. Similarly A, is 
the difference between the actual mean fourth power of delation, 
say /q, and what that mean pwer would be if the second apmoxlma- 
tion were perfectly correct, viz. 3k*. Thus A, = /q — sA*. The series 
kj kj, k,, Ac., k, k,, kj, Ac., form each a succession of terms descrad- 
ing in roe order of magnitude, when each A, e.g. hi has been divided 
by the correspondingpower i.e. the power (f -f 2) of the par^eter or 
modulusc=> ^(aA), which division is secured by the successive differ¬ 
entiations of y„, with which each A is associated, e.g. hi witli^^j 

Moreover, the first term of the odd senes of A’s when di-vided by 
the proper power of the parameter, viz. c* is small in comparison 
with the first term of the even scries, viz. A, properly refened— 
divided by e* ( » 2A). , ^ .n * v 

161. Whatever the degree of approximation employed, it is to be 
remembered that the law- in general is only applicable to a certain 
range of the compound magmtude here represented by 

the abscissa x." The curve of error, even when general- ^ 
ized as here primosed, coincides only with the central Appraxima- 
portion—the body, as distinguished from the extremities 
—of the actual locus; a greater or less proportion. 

162. The law thus generalized may be extended, with similar 
reservations, to two or more dimensions. For example, the second 
approximation in two dimensions may be written 

** " it ( did^ 

where z, is (the normal error-function) 

(x* — zrxy -I- y*t 

(I ■ 
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X and y are (as before) co-ordinates measured from the centre of 
gravity of the group as origin, each referred to (divided by) its prop-er 
modulus; r is the ordinary coefficient of regression; ,,ok is the mean 
value of the cubes x*, nk is the mean value of the products x*y, and 
so on; all these k’s being quantities of an order leas than unity. 
Thisform lends itself readily to the determination of a second approxi¬ 
mation to the regression-curve, which is the locus of that y, which 
is the most probable value of the ordinate corresponding to an 
assigned value of x. Form the logarithm of the above-written ex¬ 
pression (for the frequency-surface); and differentiate that logarithm 
with respect to x. The required locus is given by equating this 

• Above, § 103, referring to Todhunter, History, art. 993. The 
third (or second additional term of) approximation for the bmomial, 
given explicitly by Professor Pearson, Trans. Roy. Soc. (1895), A, 
footnote of p. 347, will be found to agree with the general formula 
above given, when it is observed that the correction affecting the 
absolnte term, his y^ disappears in his formula by division 

» Jonm. Stat. Soc. (1E99), P- 55 ". referring to Pearson, Trans. Roy. 

^ScticaUy no doubt the law is not available beyond the third 
or fourth approximation, for a reason given by Pearson, witt refer¬ 
ence to his generalized probability-curve, that the probable error 
incident to tte determination of the higher moments becomes very 

*^^^is consideration docs not present the determination of the 
true mentenfs frora the complete scr of observations if homogeneous, 
according as the system of elements fulfils more or less perfectly 
certain conditions. 
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iHfforentUl to *oro (the eeooad difierentiil being elwey* negetive). 
Th6 rOTultlng eqtiAtion is of th« form 

y-ne-T-o3<»-a/ 9 xy -tv*« o, 
uA^rtrf^ T fl fl V arc all small, linear functions of the k s. As y is 
S liuk ioT K, it is^git’taatc to snbrtltule r x for y, when y it 
miiltlpUed by a small coefficient. The enrve of regrossion tnus 
1 educes to a pavttbolu with equation of the form 
y _ T - rx - qx>; 

where q is a Unear function of the third mean powers and moments 
of the given group. 

i6t. Dissection of Certain Heterogeneous Groups.—VnAn the 
hi iid'of law of error may be placed the case in whtch stotisUcs 
relating to two (or more) different types, each sejwately oon- 
formine to the normal law, are mixed together; for mstocc, 
the measurements of human heights in a country comprising 
two distinct races. 

In this case the guaesita are the constants in a curve of the form . 

y 1= aUls/^i) ®*P — (* — »)’/®i’ + ®*P ~ (* — f’)*/Cs’> 

where « and 9 arc the proportionate sizes of the ^o groups 
(« 4- fl «= !)• a and b are the respective centres of gravity ; and u 
the rwpcctivc moduU. The data are measurements each of which 
relates to on* or other of these component curves. A plendid 
solution of this difficult problem has been given by Proiraw Pearaon. 
The five unknown quantities are connect^ by nun with the centre 
oi gravity of the given observations, and tlie mean second, thud, 
fourth and fifth powers of their deviations from that centre of gravity, 
by certain rational algebraic equations, which reduce to an Muation 
in one variable of the ninth dimonsioa In an worked by 

Professor Pearson this tundamental ^uation had three possiWe 
roots, two of which gave very f air solutions ofthe proUcra, while the 
third suggested that there might bo a negative solution, importing that 
the given system would be obtained by subtroctu^ one of the normal 
groups from Uie other; but the coefficients fw the negative solution 
proved to be imaginary. " In the case of crabs 
we cannot represent the frequency curve for their forehead I^gth as 
the difference oi two normal curves." In anothw care, which pnma 
facie seemed normal, Professor Pearson found that all ranc roots 
of the fundamental nonic lead to imaginary elutions of the probto. 
The best and most accurate representation is the normal 

tbA This laborious method of separation seems best suited to 
oa^ in which it is known beforehand that the statistics are a mix¬ 
ture of two normal groups, or at least this is stremdy suggerted by 
the two-headed character of the given poup. Otocrwisc the less 
troublesome generalized law of error may be pr^CTable, as it is appro¬ 
priate both to the mixture of two—not very widely diff went—normal 
moups, and also the other eases of composition. Even when a 
S of statistics can be broken up into ^o or three Irequency 
^rvM of the normal—or not very abnormal—type, the group may 
vet bo adequately represented by a single curve of the gmcralizcd 
type provided that the heterogeneity is not very great not great 
eSugf to prevent the constants k„ k„k„ being smalh 

Thus; suppose the given group to consist of ^o normal curvM 
each iiaving the same modulus c, and that the distance brtween the 
centres is considerable, so considerable as just to cause the central 
Torti^ of the total group to become sadcfle-backed This pheno¬ 
menon sets in when the distance between the centos of gravity of Uie 
system and the centre of either component *= J ic.‘ Even in this 
case k,is only-o'i*j; k^ is o-zj (the odd k s are zero). 

Section II.—/-auis of Frequency. 

Ids —A formula much more comprehensive than the corrected 
normal law is proposed by Professor Pearson under the 

“Qjiijraf designation d tie " generalized probability curve. 

! TlwVound aud scope of the new Uw cannot bo better 

iMtOPraio- gtjt^than in the words of the author : "The slope of 
the normal curve is given by a relation the form 

— 

yd* c,‘ 

The slope of the curve oorrelatcd to the skew bmomial. m the 
normalcurve to the symmetrical binomial, w given by a relation of 
the form 

_i_ iy _ " 

y Si “ C, -f- C,*' 

Finally, the slope of the curve correlated to the hypergerartn^ 
series ^(which expresses a probabihty distribution ^ 

contributor” causes are not independent, and not easily likely to 
sivo equal deviations in excess and defect), as the awive curves to 
their respective binomials, is given by a relation of the lonn 

> a. ^oum. Stat. Soc, (iSqq), IxiL 131. A sMm sub^tution of 
the generalised law of error may be recommended inproference to 
the mcaiod of iwmsWi’ng »tmrmal law d (B**™®!* “ 

Kapteyn (Sh>a> Frequency Curves, 1903). 
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This latter eurve comprises the two othuis at special wei, and, » 
far as mV investigations have yet gone, pTMtlcaUy rovem ^SU 
homegene^ stati^cs that I Imve had to deal with. Bomothing 
stiB more general may be conceivable, but I have found no neewity 
for it."* %ie “ hypergeometrical series,” it should bs explains, 
liad appeared as representative of the distribution of black 
in the fSowing case. " Take « balls in a bag, of which ^ are 
aud on are white, and let r balls be drawn and the number of black 
be recorded. If r > fin. the range of black balls wiU lie between <^nd 
Ph\ the resulting frequency-polygon is given by a hypergeometrical 

*' Further reasons in favour of his construction are given by ftof essor 
Pearson in a later paper.* " The immense majority, if not the total¬ 
ity of frequency distributions in homogeneous material show, when 
the frequCTcy is indefinitely increased, a tendency to give a smooth 
curve^aractcrized by the foUowing properties, (i.) The frequwey 
starts from zero, increases slowly or rapidly to a maximum and ,hen 
faUs again to zero—probably at a quite different rat^as the charac¬ 
ter for which the frequency is measured is steadily increased. This 
is the almost universal unimodal distribution of the frequency ol 
homogeneous series . . . (u.) In the next place there is generally 
contact of the frequency-curve at the extremities of the range. 
These characteristiee at once suggest the following of frequency 
curve, if ytx measure the frequency falling between sr and s + 8*' 
dy y{* + «) 

Now let us assume that F(*) can be eiqjanded by Mad^rin s theorem. 
Then our differential equation to the frequency will be 
I * + a 

d*' 


, — + fri* -i- 6 bZ* + . . • 

Experience shews that the form (z) [‘keeping only ] 

«... thf great bulk of frequency distributions. 

lUzcd probability-curve ” presents two main 


suffices for certainly 
1O6. Thi 
forms*:— 


>' = n(i +^/«i)*“') t-xIoeY"*, 


and y =• y,j 


— V tin-'z/a. 


'(t + 

When o,, a,, v are all finite and positive, the first form rcpMsenis, 
in genenil, a skew curve, with limited range in both directions; in 
the particular case, when Uj a,, a symmetrical cuiye, with rang: 
limited in both directions. H a, -• co, the curve reduces to 

representing an asymmetrical binomial with r « 

2, — aiuViu—autlie. ugand y,, being respectively the mean s^nd 
and mren IhiriT^wer of deviation measured from the cen^® ^ 
Eravity. In the particular case, when y, is small, this form rertucw 
to what is above called the " quasi-ncmial" curve; and when Is 
lero a, becoming infinite, to the simple normal cur/e. The pregnant 
cenerai form vidds two less familiar shapes ant to represent curves 
of the character shown in figs. 14 and 15—the one occurring m a 




blHtr 

Curvte* 


FXGe 14. 

Roodnumberof instances, such a-iinfant deaths, thevsluMolteuies 
the number of petals in certain flowers; theo^r less faniilirtriy 
illustmted by (^sumptivily and Cloudiness.' Tb^ecoi^ 
represents a skew curve with unlimited range in both towttom. 
^f osaor Pearson has successfully applied there formulae to a num^ 
of beautiful specimena culled In tw most •Evers* fidds of statis¬ 
tics. The flcxifalitywith which the generalised probability-curoe 
adapts itscU to every variety of existing groui» no “ 

ureat advantage over the normal curve, even m its extended form, 
it is only in respect of a priori ovideoce that the latter can claim 

Cfifrriflft'on.— Professor Pearson has extended his 


» Trans. Roy. Soc. (1895), A, p. 381. fjnj; P; 3 ^’ 

• " Mathematical Contribntiona to the Theory of Evolutiop 
(Drapers' Company Research Memoirs, Biometric Series II.), xiv. 4. 

• Ibid. p. 7. ' Ibid. p. 367. 

■ ’ Ibid. p. 364, and Free, Roy. Soc. . 

• A lucid exTOsition of Professor Pearson's vattoua metlu^ is 
givra »y W. min aderitm in Prequ»ney*urm and Correlation 

(lQO(>). 

• Journ. Stat. Soc. (1895). p. 30 <>- 
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method to freeiuenojMoouof two diiMOnai;^ oonttnictiBg for 
the curve of regression (as a substitute for the normal 
line), in the case of “ skew boweUtioii,” a parabola,* ^h 
constants based on the b^er moments of the given group. 

168. In this connexion refennoe may again be made to Mr 
Yule's method of treating skew surfaces as if they we nannai. 
It is certainly tenunkable that the oorreiation should be so 
represented by a Kne—the proper^ of a mennal surface—m 
cases of which normality cannot be predicated: for ipitaocc, 
the statistics of the number of htnbands (or wives) living at 
each age who have wives (or husbands) Hrit^ at d^^xnt ages.* 
It may be suggested that though m this case there is one docninant 
cause, the continual decrease of the population, moonsisteut 
with the plurality of causes postulated for the law of error, yet 
there is a sufficient degree of aocidental variatian to realise one 
property at least of the normal locus. 

169. Ihere is possibly an extensive class of phenomena of 

which frequency depends largely on fortuitous causes, yet not 
Rtiatiom com^.tely as to present the genuine law of error.* 
bttwttn This mixed class of phenomena might be amenable 
Pnqataey to a kind of law of frequency that srould be different 
•***'**•■■ from, yet have some affinity to, the law of error. 
” The double character may be talren as the definition 

of the laws proper to the present section. The definition of 
the class is more distinct than its extent. (Consider for example 
the statistics which represent the ntimbers out of a million bom 
that die in each year of age after thirty or forty—the latter 
part of the column in a life-table. These are well rejwesented by 
a species of Professor Pearson's “ generalized probability-curve,” • 
his type iii. of the form 

y »s yo (i -f ~^*. 

The statistics also lend themselves to the Gompertz-Makeham 
formula for the numbo' living at the age 

The former law, the simplest species of tl» ‘'generated 
probability-curve,” may well bo attributed in part to the 
operation of a plexus of causes sbeh as that which is apt to 
generate the'law of error. In fact, a high authority. Professor 
Lexis, has seen in these statistics-—or continental .statistics 
in pari materia—ti. fulfilment of the normal law of error.* They 
at least fulfil tolerably the generalized law of error above 
described. But the Gompertz-Makeham formula is not tliui to 
he accounted for; at least it is not thus that it was regarded In¬ 
ks discoverers, Gompertq justifies his law'f by a “ hypothetital 
deduction congruous with many natural effects,” such as the 
exhaustion of air by a putnp; and Malcchom follows * in the same 
track of explanation by way of natural laws. Of course it is 
not denied that mortality is subject to accident. But the 
Gompertz-Makeham law purports to be fulfilled in spite of, not 
by reason of, fortuitous agencies. The formula is accounted 
for not by the interaction of fleeting causes which is character¬ 
istic of probability, but by causes of that ordinary kind of which 
the invest igaition constitutes the greater part of natural science, 
laws of frequency thus conceived do not belong to tbe theory of 
Probabilities. 

Authoximes. —As a comprehensive and masteriy treatment 
oi the subject as a whole, In its phUoaophical as weU as mathematical 
character, kwre is nothing similar or second to Ltnlacc's Thiorie 
analyiigue itt probabiliVs. But this " no plus ultra of mathematical 
skill and power " as it is called by Hcrschcl {Edinburgh Review, 
1850) is not easy reading. Much 01 Its difficulty is connected with 
the use of a matbematicai method which is now almost superseded. 


> “ Contrib itious,” No. xiv. (above cited). 

• Not the same parabola as that proposed at par. 16*. 

• Census of England and Wales General Report (cod. 2174], p. 226. 
Cf. p. 70, as to the rationale of the phenomenon. 

* A good example of tbe suggestra blend between law and chanoe 
is presented by an hypothesis which Bonine (in a passage referred to 
above, par, 97) has proposed to' account for Pareto’s income-curve. 

« " Cootributions,*’ No. ti., Phil. Trans. (1895), vM. 186, A. 

* Lexis, Jlf<issMUTtcArt](imge»,§ 46. Ci. Venn, cited above, par. 124. 
’ PhU. Traits. (1-25). 

' Assurance Magaitne (1866), xl. 315. 


*' Genatatiag PuDctioo*." Not all parteol.fbe book are as rewarding 
as the Introduction foubliijbed separatt^yoi BsscA philosophique des 
pfobtARMs) and the tonrihi and eubeeqnent'ChaptM ^eeeottd 
book. Asaiong anmeroae gsneril iroaUses E. Caober's Wahrsoitin- 
liehhtitttheorie (iBMi may bC noticed as terse, lucid and abounding 
in references. Oth«' authorities may be mentionejln relation to 
the different parts of the subject as above divided. ' First principles 
are discussed with remarkable aCinhen by J.' Venn in Logic of Chanoe 
(ist ed., 1876; 3rd ed., 1888) and by 1 . v. Kiies in,Principfen der 
WahnehtimioUiaitsrtelmunf (r886). ' As a repertory of neat prob¬ 
lems involving the calculation of probahuity and wepneutiop 
W. A. Whitworth's Choice and Chance (fOi ed., i9or), and DCC. 
Exerofses ...in Choice and Chance {1897) deserve mention. Bnt this 
advantage is afforded in nearty as great perfection by more compre¬ 
hensive works. Battrand'a Caloni det probabiliUt (1889) abouadi 
in choice examples, whilo it excels in almost every other branch 
oi the subject. Special mention is also deserved by H. Poincare’s 
Calcul des ^dbaWith {Ucons professes, t893->894). On local or 
geometrical probabiHtr Professor Morgan <>o{ton is one of the 
highest authorities. His paper on " Local Probability ” ia Rhil. 
Trans. (1868), and on ” Geometrical Theorems,” Proc. Land. Ma&, 
Soc. (1B87), viii., should be read in connexion with the section on 
” I.ocal Wobability " tn his article on ” Probability ” in the 9th 
edition of the Erwy. Brit., from which section seversA rocaemphs 
have been transferred en bloc to the section on Georaelcical 
Applications in the present article. The topic is trmted ex¬ 
haustively W Czuber in Geomeirische Wahrscheinlichheiten und 
Mittelworten (18&4). Czuber is also to be mentioned as the anther 
of Theorie der Bcolachtmtsfehler. In which he has reproduced, often 
with improvement, or relorred to, almost everything of ia^rtance 
in the work of his predecessors. A.L. 'Bav/loy'sElementsof Statistics, 

{ )t. 2 (211(1 ed., 1902). forms an introduction to the law of error which 
eads the bc^ncr easily, yet far. References to other writers arc 

? :iven in Section I. of Part II. above. A list of writingson thecoynate 
□pic, the method of least squares, has been given by Morriman (Con- 
ncctiout Trans., vol, iv.). On laws of frequency, as above defined, 
Professor Karl Pearson Is the highest anthorito. His ” ContrHwttens 
to the Mathematical Theory of Evolution,”^ of which twelve have 
appeared in the Trans. Roy. Soc. (1894-1903) and others are hetng 
published by the Drapers'^ Company, teem with new til ('i"' 
probabilities, (V. Y. £,~) 

PBOBATE, in English law, the “ proving ” (lat probatio) of 
a will. The early jurisdiction of the En^ish ecclesiasUcal 
courts over the probate of wills of personality is discussed under 
Will. 'Ibe Court of Prohate Act 1857 transferred the juris¬ 
diction both voluntary and contentious of aU ecclesiastical, 
royal peculiar, peculiar and manorial courts to the court of 
probate there^ con.slituted, created a judge and registrars of 
tliat court, abolished the old exclusive ri^ts in testa^ntary 
matters of the advocates of Doctors' Coromons, and laid down 
rules of procedure. Gontentious jurisdiction was given to county 
courts when the personal estate of the deceased was under £200 
in value. The Judicature Act 1873 merged the oW court of 
probate in the probate, divorce, and admiralty division of the 
High Court of Justice. Hie division now consists of the presi¬ 
dent and one other judge. The practice of the division is mainly 
regulated by the rules of the Supreme Court 1883. Appeals 
lie to the court of appeal and thence to the House of Lords. 
Probate may be taken out either in common or solemn form. 
In the former case, which is adopted when thcreisnodisputeas 
to the validity of the will, the court simply recognizes the will 
propounded as the last will of the deceased. This formality 
is necessary to enable the executor to administer the estate of 
his testator, IVobate in thk form is granted simply as a 
ministerial act if the attestation clause declares that the formali¬ 
ties of the Wills Act have been complied with, or if other evidence 
to that effect is produced. Such grant is liable to revocation, 
but it is provided that any person dealing with an executor 
on the faith of a grant of probate in common form, shall not he 
prejudiced by its revocation. The executor may within thirty 
years be called upon to prove in solemn form, or a person who 
doubts the validity of the will propounded may enter a caveat 
whidi prevents the executor proving for six months and the 
caveat may be renewed each six months. The executor may 
however take out a summons to get the caveat “ .subducted ” or 
withdrawn, but if an appearance to the summons is entered 

' These initials do not apply to certain passages in the above 
artlrie, namely, the greater part of paragraphs 41, 5 *. and 7 *. and 
almost the whole of tbe ath section of I. (pars. 76-93). which 
have been adopted from the artiide " Probabtlity " In the 9th edition 
of the Eney. Brit, written by ftofessor M(»gan Crofton. 
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within six days to the summons the executor is then impelled 
to prove in solemn form. Probate in solemn form is a judgment 
of the court in favour of the will propounded, and is only revoc¬ 
able by the discovery of a later will. In order, therefore, to 
obtain such grant proceedings have to be taken by section, and 
witnesses produced in support of the will, and the action 
proceeds in the tisual way. 

The principal rules now obtaining as to probate are these. 
Probate, which since the Land Transfer Act 1897 must be taken 
out for wills of realty as well as wills of personalty, may be 
granted either in the principal or in a district registry, and 
should be obtained witlm six months after the testator’s death, 
l^en no executor is named the will is not now invalid, as was once 
the case, but administration cum lestamenlo attnexo is granted. 
The same course is pursued where the executor renounces or 
dies intestate before administering the estate of the deceased. 
After probate, the probate itself (as the official copy of the will 
is called) becomes evidence, the original will being deposited in 
the principal registry at Somerset House, London. On grant 
of probate, estate duty, denoted by a stamp on the affidavit 
sworn for that purpose, is payable. It varies according to the 
amount at whicli the estate of the deceased is fixed by the 
oath of the executor (see Estate Duty). The act of 1881 
enables any officer of inland revenue to grant probate where the 
piersonaPestate does not exceed £300. 

Inland .—Is 1867 an act on lines similar to the English act was 
passed for Ireland and under the Irish Judicature Act of 1877 the 
then existing court of probate was merged in the High Court of 
Justice. 

Scotland,—Confirmation includes both the probate and letters of 
administration of English procedure. Without confirmation by 
the court interference ly the executor becomes a vitious intro¬ 
mission, OriginiUly confirmation of testaments of movables fell, 
as in England, under the cognizance of the church courts. Such 
jurisdiction certainly existed at the time of ngiam majestattm, 
uii* ecclesiastical right continued through the commissary court 
at Edinbuy;h (constituted by Queen Mary in 1563), and the local 
commissaries, until modem tunes when the jurisdiction of the courts 
was at first transferred and then abolished by a series of enactments 
from the Commissary Courts Act 1823 to the Shcrifi Courts Act 
1876. The act of 1823 placed the commissary jurisdiction in the 
sherlfi courts; by the act of 1876 the sheriffs sit as sheriffs in 
testamentary matters, no longer as commissaries. Confirmation 
ot wills where the whole estate is under ^^300 is regulated by 
the Customs and Inland Revenue Act 1881 and other acts. An 
eik is an addition to a confirmation made on discovery of 
additional effects of the deceased after confirmation. 

United States .—Probate is granted in some states by the 
ordinary chancery or common law courts, but more frequently 
by courts of special jurisdiction, such as the prerogative court 
in New Jersey, the surrogates’ court in New York, the orphans’ 
court in Pennsylvania. 

" In a great majority of the states the original iquitablc juris¬ 
diction over administrations is in all ordinary cases—without any 
special circumstances such as fraud, or without any other equitable 
feature such as trust—either expressly or practically abtrigated. 
The courts of equity, in the absence of such special circumstances 
or distinctively equitable features, cither do not possess or wilt not 
exercise the jurisdiction, but leave the whole matter of administra¬ 
tions to the special probate tribunals "... so that " unless th^ 
case involves some special feature or exceptional circumstances 
of themselves warranting the interference of equity, such as 
fraud, waste, and the like, or unless it Is of such an c.ssential 
nature that a probate court is incompetent to give adequate 
relief, or is one of which the probate court having taken 
cognizance has completely miscarried and failed to do justice 
by its decree, the courts of equity will refuse to interpose and to 
exercise whatever dormant powers they may po.ssess, but will 
leave the subicct mattct and the parties to the statutory forum 
which the legislature plainly regarded as sufficient and mtendod 
to be practically exclusive " (Rice's Frobate Law, pp. 4 and 5). 

Probate courts are in most if not all the states courts of 
record, having a public seal and a clerk (or the judge has authority 
to act as clerk); they issue process and execute their decrees by 
appropriate officers in the same manner as the common law and 
chancery courts. They sit at stated terms. They have power 
to punish for contempt, and to compel obedience to their orders 
and decrees, and their judgments upon matters within their 
jurisdiction are enforced usu^ly by the same means as common 


law and chancery courts (Noemen’s Law of Administration, 
§ MS)- 

Jurisdiction as to wills and thetr probate as such is neither 
included in nor excepted out of the grant of judicial power to 
the courts of the United States (t.e. the Federal as distinguished 
from the state courts). So far as it is zx parte and merely 
administrative it is not conferred, and it cannot be exercised by 
them at all until in a case at law or in equity its exercise becomes 
necessary to settle a controversy by reason of the (diverse) 
citizenship of the parties. An action to set aside the probate of 
a will of real estate may be maintained in a Federal court when 
the parties on one side are citizens of a different state from the 
parties on the other side {Ellis v. Davis, 109 U.S. Reports, 485), 
Probate in solemn form, i.e, after due notice to all parties in 
interest is the almost universal form in use in the United States. 
One reason for this no doubt is that all documents affecting 
title to real estate must be recorded and probate in solemn form 
concludes all parties to the proceeding and thu.s tends to establish 
the title to all real estate passing under the will. 

In the United States wills of real property must be separately 
proven in the proper probate court in each state in which the 
real property is situated, unless statute dispenses with separate 
probate (each slate being “ foreign ’’ to every other for tliis 
purpose). Copies of such will and probate should be filed also 
in the office of the register of deeds of each county in the state 
in which any real property belonging to the testator is situated. 

In the state of New Jersey it has been held that an unprobated 
will is capable of conveying an interest in the property devised, and 
when a conveyance is made under a power in the will before probate 
a subsequent probate validates the conveyance (1906, Mackey v. 
Mackey, 63 Atl. Rep. 984). 

In Illinois a court of equi^ has no inherent power to entertain 
a bill to contest a will (1900; O’Brien v. Bonfield, 210 111. Rep. 219). 

In Missouri a foreign (New York) will 01 real estate in Missouri, 
probate of which was duly recorded in Missouri, cannot be collaterally 
attacked, and cannot be set aside by direct proceeding after being 
filed for record more than five years in Missouri (1907; Cohen v. 
Herbert, 104 So. W. Rep. 84). 

PROBATION. The probation system, in penology, is an 
attempt to reform a prisoner outside prison, a specif kind of 
warder—the probation officer—supervising the prisoner in the 
prisoner’s own home. The state of Massachusetts in America 
was the first to attempt “ probation,” and at first (1878) in a 
tentative manner. As success crowned the efforts of the re¬ 
formers the system was developed and applied to an increasing 
number of cases; and gradually other American states followed 
with some variations in their plans. The probation officers 
attend the court and the judge officially gives up the prisoner 
to the officer chosen to supervise him, generally explaining to 
the prisoner that, if he is not obedient to ail the rules made for 
him by the officer, he will be returned to court and prison will 
be his fate. An officer generally has from sixty to eighty cases 
under his care. Women officers are in charge of women and 
boys and girls under eighteen. A probation officer has a special 
area of the town allotted to him and usually gets all prisoners 
from that area. He acquires an intimate knowledge of the 
physical, economic and social surroundings in which his prisoner 
lives. He is therefore well fitted to watch him and to help him 
to become once more a decent citizen. He gradually gives him 
back his liberty and removes restrictions until he is capable of 
living a decent life alone. The powers of the probation officer 
are necessarily very grwt. The prisoner continues his work as 
before, but the officer visits his factory or workshop and arranges 
to receive his wages each week, passing over the greater part of 
them to the wife to keep up the home, giving a very small sum 
to the prisoner for personal expenses, and retejning a small 
sum, which is paid back to the prisoner when he becomes i. free 


man. 

The advantages claimed for the probation system are these, 
that a number of independent well-paid probation officers, 
chosen for their knowledge of human nature and their skill 
in reforming it, can give personal attention to individual cases; 
the sligma of prison is avoided, and while great care is taken 
that the prisoner shall be strictly controlled and effectively 
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restrained, bis self-respect is carefully developed; the family 
b^efits, the home is not bri^en up, the wa^es still come in, 
and if the prisoner is a mother and a wife, it is, of course, most 
important that she should retain her place in the home; the 
prisoner does not “ lose his job " nor his mechanical skill if he 
IS a skilled workman. Lastly, the system is far cheaper than 
imprisonment. The prisoner keeps himself and his family, 
and one officer can attend to from 6o to 8o prisoners. 

In the United Kingdom the probation system has been apffiied 
to young offenders by the Prevention of Crime Act 1908. ^at 
act empowered the prison commissioners to place offenders on 
licence from the Borstal Institution (see Juvenile Otfenders) 
at any time after six months (in the case of a female, three 
months), if satisfied that there was a reasonable probability of 
^eir abstaining from crime and leading a useful and industrious 
life. The condition of their release is that they be placed under 
the supervision or authority of some society or person (named 
in the licence) willing to take charge of the case. This is, of 
course, only a limited application of the system of probation, 
for those detained in a Borstal Institution are offenders between 
the ages of sixteen and twenty-one who liave been convicted of 
an indictable offence. It does not apply to those of full age, 
nor to those under twenty-one years of age who have been com¬ 
mitted to prison for minor offences. It has been long held by 
English pri.son reformers that young persons under the age of 
twenty-one should not be committed to prison, unless for serious 
offences, but that they should be put under some system of 
probation. Legislation to this effect was foreshadowed by the 
home secretary in his speech on prison reform in the House of 
Commons on the aoth of July 1910. 

PROBOSCIDEA (animals “ with a proboscis ”), the scientific 
name of the group of mammals represented at the present day 
only by the two species of elephant. Although here regarded 
ns a sub-order of Ungulata (y.K.), the group is sometimes 


project largely out of the mouth, aodare of an elongated coaiBalfaim 
and gener^y curved, these are compqeed mainly of solid dentine, 
the fine elasuc quality and large mass of which renders it invaluable 
as '* Ivon " for comsMrce and tiie arts. A peculiarity of the dentine 
of Proboscides is that it shows, in transverse fracturee or 
aectioiis, fine Unas proceeding in the arc of a circle from the centre 
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I Fig. I. —Longitudinal Sections of the Crowns of Molar Teeth of 
I various Proboscideans, showing stages in the gradual modification 
i from the simple to the complex form. The dentine is indicated 
; by transverse lines, the cement by a dotted surface, and the 
I enamel is black. 

III, Ehphas africanus; 

IV, Elepkas primigtnius. 


1, Mastodon americanus; 

II, Elephas {Stegodon) insignis; 


accorded the rank of an order by itself.' The existing elephants 
are widely sundered from all other living mammals, and for 
a long time palaeontology afforded but little clue as to their 
ancestry. Discoveries made during the first few years of the 
20th century in the Lower Tertiary deposits of the Fayum 
district of E^pt have, however, brought to light the existence 
of several kinds of primitive proboscideans which serve to 
link the group with other ungulates, and likewise apparently 
indicate affinity with the Sirenia. 

The following are some of the leading characteristics of existing 
elephants. The combined upper lips and nose are produced 
into a long muscular, flexible and prehensile proboscis, or trunk, 
with the nostrils at its tip. The teeth consist of a pair of large 
upper permanently growing incisors or tusks; and a set of cheek¬ 
teeth having their crowns composed of a series of tall transverse 
vertical plates gradually increasing in number from the first 
to the last of the series; and only portions of two of these teeth 
being in use at any one time. There are no clavicles; and the 
limbs are stout, with their component segments placed nearly 
in a vertical line, and the upper segment, especially in the hind- 
limb, the longest; the radius and ulna are distinct, the latter 
articulating extensively with the carpus; the fibula and tibia 
also distinct; the astragalus very flat on both surfaces; and 
both front and hind feet short, broad and massive, with five 
toes (though the outer pair may be more or less rudimentary), 
all encased in a common integument, though with distinct, broad, 
short hoofs; third digit the largest. Two anterior venae cavae 
entering the' right auricle. Stomach simple. A capacious 
caecum. Testes permanently abdominal. Uterus bicornuate. 
Placenta deciduate and zonary. Teats two, pectoral. 

In order to understand the peculiar nature of the dentition, it is 
necessary to discuss to some extent those of the immediate ancestors 
Darntmaa elephants, such as the mastodons (see 

uontmaa. As regards the incisors, or tusks, which 

' Cuvier's order Pachydennata (Gr, vsx^r. thick and Upfia, skin), 
containing the elephants, hippopotami, rhinoceros, swine, tapirs, 
hyraxes. Sc., is now abandoned, its members now forming the 
orders iTobosddea and Hyracoidoa and the sub-order Psjisso- 
dactyla. A few Artiodactyla are also included. 


to the circumference in opposite directions, and forming by their 
decussations curvilinear lozenges, as in the " engine-turning *’ of 
the case of a watch. The enamel-covering in existing species is 
confined to the extreme apex, and very soon wears off, but in some 
extinct species it forms persistent longitudinal hands of limited 
breadth. The tusks have small milk-predecessors, shed at an early 
age. 

As regards the cheek-teeth, these are composed in the mastodons 
of a variable number of enamel-covered transverse ridges, often 
divided into inner and outer columns, which may partially alternate, 
and complicated by smaller additional columns; but in the unworn 
tooth they stand out freely on the surface of the crown, with deep 
valleys between (fig. i, I). In the elephants the ridges are increased 
in number, and consequently become narrower from before back¬ 
wards, while tliey are greatly extended in vertical height. In order 
to give solidity to what woiud otherwise be a comb-like tooth, the 
whole structure is enveloped and united in a large mass of cement, 
which completely fills the vallesrs, and gives a general smooth appear¬ 
ance to the unworn tooth; hut as the wear consequent upon the 
masticating process proceeds, the alternate layers of tissue of 
different hardness—cement, dentine and enamel—^which are 
disclosed upon the surface form a fine and efficient grinding instru¬ 
ment. The intermediate stages between the molar of a modem 
elephant and that of a mastodon are so fully known tliat it Is not 
possible to draw a definite line between the two types of tooth- 
structure (see fig. 1, II, III, IV). 

As regards the mode of succession, that of modern elephants 
is very peculiar. During the complete lifetime of the animal there are 
but six cheek-teeth, which it will be convenient to allude to as 
molars, on each side of each Jaw, with occasionally a rudimentary 
one in front, completing the typical number of seven. The last 
three represent the molars of ordinary mammals, those in front 
are milk-molars, which are never replaced by permanent successors, 
the whole series gradually moving forwards in the jaw, and the teeth 
becoming worn away and their remnants cast out in front, while 
development of others proceeds behind. The Individual teeth 
are soWge, and the processes of growth and destruction by wear 
take place so dowly, that not more than one, or ^wrtions of rivo, 
teeth are ever in place and in use on each side of each jaw at one time, 
and the whole series of changes coincides with the usual duration 
of the animal’s life. On the other hand, the ea*lier representations 
of the proboscidean series referred to below have the whole 
of the cheek-teeth in place and use at one time, and the milk-molars 
vertically displaced by premolars in the ordinary fashion. Among 
mastodons transitional forms occur in the mode of succession as 
well as in structure, many species showing a vertical displacement 
of one or more of the milk-molars, and the safhe has been observed 
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tn oae mtinct necles ei 'true elephant {Ehphai ptamfuoni) as 
regards some of these teeth. 

Host proboscideans are animals of large dimensions, and some are 
the most colossal of land mamnials. The head is of great proportionate 
site; and, as the brain-case increases but little in bulk 
Paytieu during growth, while the exterior wall of the skull is 
required to be of great superficial extent to support 
the trunk and the ponderous tusks, and to afiord space 
for the attachosBt of muscles of sufficient sue and strength to 
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Fig. 2.—Section of the Skull of the African Elephant (Elephas 
alricaKus) taken to the left of the middle line, and including the 
vomer {Vo) and tho me.sothmoid {ME), 

an, Anterior, pn. Posterior nasal aperture. nat. sire.) 

wield the skull thus heatdly weighted, an extraordinary develop¬ 
ment of air-cells takes place in the cancellous tissue of nearly all the 
bones of the cranium. These cells are not only formed in the walls 
of the cranium proper, but arc also largely developed in the nasal 
bones and upper part of the premaxillae and maxillae, the bones 
forming tUo palate and the basi-cranial axis, and even extend into 
the interior of the ossified mesethmoid and vomer. Where two 
originally distinct bones come into contact, the cells pass freely 
from one to the other, and almost all tho sutures become obliterated 
in old animals. The intercellular lamellae in the great mass which 
surrounds the brain-cavity superiorly and laterally mostly radiate 
from the inner to the outer table, but in the other bones their 
direction is more irregular, like the similar but less developed air- 
cells in the skulls of many other mammals, they all communicate 
with tho nasal passages, and they are entirely secondary to the 
original growth of the bones, their development having scarcely 
commenced in the new-born animal, and gradually enlarge as the 
growth of the creature proceeds The n^-se.! bones are very short, 
and the anterior nasal aperture situated high in the face. The 
zygomatic arch is slender and straight, the jugal bone being small, 
and forming only the middle part of the ar<di, the anterior part 
of which {^unlike that of true Ungulates) is formed only by the 
maxilla.. The moxillo-turbinals are rudimentary, the elongated 
proboscis supplying their place functionally in wanning and 
clearing from dust the inspired air. 

Tlio neck is very short. The limbs, as already mentioned, are 
long and stout, and remarkable for the great length ^ the upper 
segment (especially the lemur] as compued with the lower segment, 
aa rwresented by the foot. It is owing to this and the verticu 
position of the femur that the knee-joint in tho hind-log is placed 
much lower, and is more conspicuous externally than in most* 
quadrupedal mammals; and this having been erroneously compared 
with the hock-joint or anklo of tho more ordinary ungulates, gave 
rise to the popular fallacy that tho joints of the elephant's leg bend 
in a contrary direction to that of other marnmals. ‘There is no 
round ligament in the hip-joint, or third trochanter to the iemur. 
The radius and ulna are distinct, though fixed in a crossed or prone 
position; and the fibula also is quite separated from the tibia. 
The feet are short and broad, the carpal and tarsal bones being 
very simare, with flattened surfaces lor articulation; the astrogalue 
espocially differs from that of the more typical ungulates in its 
fl^eas, in the absence of distinct puUey-bke articular surface at 
either extremity, and in having no articular iacet for the cuboid. 
The fibula articulates with the calcaneum, as in the artiodactyle 
Bub-cxder of Ungulata, Of the five toes present on each foot, Uie 
middle one is somewhat the largest, while the lateral ones are the 
smallest, and geoeraUy lack (ewecially in the bind-foot) the 
complete number of phalanges. Tlie terminal phaliinges are all 
small, irregular in form, and late in oaaifiGatian. The whole arc 
encash in a common intwument, with a flat, subcircular, truncated 
■ole, the cmly external inoioation of the toes belag the broad oval 
Mikor hoofs arranged in a s^icircle around the front edge of the 


sola The hind foot is smalter and oairower than the front. The 
Uvvi is small and simple, and there is no gall-bladder. In form the 
brain resomUos that of the lower orders of mammals in that the 
cerebellum is entirely behind and uncovered by the cerebrum, hut 
the hemispheres of the Tatter are richly convoluted. 

Elephants are exclusively vegetable-feeders, living chiefly 
on leaves and young branches of forest trees and various kinds 
of herbage, or roots, which they gather and convey to their 
mouth by a very mobile proboscis, an organ which combines 
in a marvellous manner strength with dexterity of application, 
and is a necessary compensation for the shortness and inflex¬ 
ibility of the neck, as it is by this that many of the functions of 
the lips of other animals are performed. By its means elephants 
are enabled to drink without bending the head or limbs. The 
end of the trunk being dipped, for instance, into a stream or pool, 
a forcible inspiration fills the two capacious air-pas8^e.s in its 
interior with water, which, on the tip of the trunk being turned 
upwards and inserted into the mouth, is ejected by a blowing 
action, and swallowed. Or if the animal wishes to refresh and 
cool its skin, it can throw the water in a copious stream over 
any part of its surface. Elephants can also throw dust and 
sand over their bodies by the same means and for the same 
purpose, and they have frequently been ob,?erved fanning 
them.selves with boughs held in the trunk. 

The iollowiug arc the distinctive feature.s of the genus Elephas, 
the type of the family Elephantidae; Dentition : i, jj, c. J, w. | = 2O, 
The Incisors variable, but usually of vcTy large size, «med.T.Ily in 
tho male sox, directed somewhat outwards, and curved upwards, 
without enamel except on the apex before it is worn; preceded by 
small milk-inci.sors. The molars succeed each other by horizontal 
replacement from before backwards, ne\-cr more than one or part 
of two being in use on each side of each jaw at the same rime; each 
composed of numerous flattened cnamel-covorod plates or ridges of 
dentine, projecting from a common many-rooted base, surrounded 
and united together by cement. The number o£ plates increases 
from the anterior to ihc posterior molar in regular succession, 
varying in the different species, but the third and fourth (or the 
last milk-molp.r and the fir.-it true molar), and these only, have 
tlie same number of ridges, which always exceeds five. SkuU of 
adult very high and globular. Lower jaw ending in front in a 
deflected, spout-like symphysis. Vertebrae ; C. 7, D. 19-21, L. 3-.;, 
S. 4, C. 26-33. 

The two existing species of elephant are the Indian or Asiatic 
{Elephas maximus) and the African {E, ajricaiius), the di.stinctive 
characteristics of which are given under Elephant. (Sec also 
Mammoth and Mastodon.) 

Extinct Proboscidea 

Elephas. —The extinct representatives of the Proboscidea are 
of the greatest importance and interest, since they serve to 
connect the modern elephants with ungulates of more ordinary 
type. The MAMiwarn {Elephas primigenius) is treated in a 
separate article. Nearly allied is E. armeniacus of A.sia Minor; 
but E. aniiquus, of which the remains are abundant in many of 
the superficial foimations of England and Europe generally, 
approximates in the structure of its molar teeth to the African 
elephant. It is represented in the Pleistocene of India by the 
dosely allied or identical E. namadieusi Affinity with the 
African species is strongly marked in the case of the dwarf 
elephants of Malta (E. melilenids) and Cyprus (£. Cypriotes); 
and the gigantic E. meridionalis, of the “ forest-bed ” of the 
east coast of England and the Upper Pliocene of the Val D'Arno, 
has likewise molars showing the broad lozenges of enamel- 
bordered dentine characteristic of the African fype. These and 
other species indicate, however, that, so far as dental characters 
are concerned, generic separation of the African from the 
Asiatic elephant is impoeaible. In North America the mammoth 
occurs in the far north, E. eolumbi, more akin to E. antiquus 
diiefly in the Central United State.s, and E. imperalor (allied to 
E. meridionalis) in the south. The oldest representatives of 
this group are E. hysudrirus and E. planifrons of the Lower 
Pliocene of Northern India; the latter of which developed 
premolars vertically replacing the anterior teeth of the molar 
series.. 

From E. planifrons there is an almost complete transition 
to the ridge-toothed elephants, such oa E, gatusa, E. insigyUs, 
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restrained, bis self-respect is carefully developed; the family 
b^efits, the home is not bri^en up, the wa^es still come in, 
and if the prisoner is a mother and a wife, it is, of course, most 
important that she should retain her place in the home; the 
prisoner does not “ lose his job " nor his mechanical skill if he 
IS a skilled workman. Lastly, the system is far cheaper than 
imprisonment. The prisoner keeps himself and his family, 
and one officer can attend to from 6o to 8o prisoners. 

In the United Kingdom the probation system has been apffiied 
to young offenders by the Prevention of Crime Act 1908. ^at 
act empowered the prison commissioners to place offenders on 
licence from the Borstal Institution (see Juvenile Otfenders) 
at any time after six months (in the case of a female, three 
months), if satisfied that there was a reasonable probability of 
^eir abstaining from crime and leading a useful and industrious 
life. The condition of their release is that they be placed under 
the supervision or authority of some society or person (named 
in the licence) willing to take charge of the case. This is, of 
course, only a limited application of the system of probation, 
for those detained in a Borstal Institution are offenders between 
the ages of sixteen and twenty-one who liave been convicted of 
an indictable offence. It does not apply to those of full age, 
nor to those under twenty-one years of age who have been com¬ 
mitted to prison for minor offences. It has been long held by 
English pri.son reformers that young persons under the age of 
twenty-one should not be committed to prison, unless for serious 
offences, but that they should be put under some system of 
probation. Legislation to this effect was foreshadowed by the 
home secretary in his speech on prison reform in the House of 
Commons on the aoth of July 1910. 

PROBOSCIDEA (animals “ with a proboscis ”), the scientific 
name of the group of mammals represented at the present day 
only by the two species of elephant. Although here regarded 
ns a sub-order of Ungulata (y.K.), the group is sometimes 


project largely out of the mouth, aodare of an elongated coaiBalfaim 
and gener^y curved, these are compqeed mainly of solid dentine, 
the fine elasuc quality and large mass of which renders it invaluable 
as '* Ivon " for comsMrce and tiie arts. A peculiarity of the dentine 
of Proboscides is that it shows, in transverse fracturee or 
aectioiis, fine Unas proceeding in the arc of a circle from the centre 
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I Fig. I. —Longitudinal Sections of the Crowns of Molar Teeth of 
I various Proboscideans, showing stages in the gradual modification 
i from the simple to the complex form. The dentine is indicated 
; by transverse lines, the cement by a dotted surface, and the 
I enamel is black. 

III, Ehphas africanus; 

IV, Elepkas primigtnius. 


1, Mastodon americanus; 

II, Elephas {Stegodon) insignis; 


accorded the rank of an order by itself.' The existing elephants 
are widely sundered from all other living mammals, and for 
a long time palaeontology afforded but little clue as to their 
ancestry. Discoveries made during the first few years of the 
20th century in the Lower Tertiary deposits of the Fayum 
district of E^pt have, however, brought to light the existence 
of several kinds of primitive proboscideans which serve to 
link the group with other ungulates, and likewise apparently 
indicate affinity with the Sirenia. 

The following are some of the leading characteristics of existing 
elephants. The combined upper lips and nose are produced 
into a long muscular, flexible and prehensile proboscis, or trunk, 
with the nostrils at its tip. The teeth consist of a pair of large 
upper permanently growing incisors or tusks; and a set of cheek¬ 
teeth having their crowns composed of a series of tall transverse 
vertical plates gradually increasing in number from the first 
to the last of the series; and only portions of two of these teeth 
being in use at any one time. There are no clavicles; and the 
limbs are stout, with their component segments placed nearly 
in a vertical line, and the upper segment, especially in the hind- 
limb, the longest; the radius and ulna are distinct, the latter 
articulating extensively with the carpus; the fibula and tibia 
also distinct; the astragalus very flat on both surfaces; and 
both front and hind feet short, broad and massive, with five 
toes (though the outer pair may be more or less rudimentary), 
all encased in a common integument, though with distinct, broad, 
short hoofs; third digit the largest. Two anterior venae cavae 
entering the' right auricle. Stomach simple. A capacious 
caecum. Testes permanently abdominal. Uterus bicornuate. 
Placenta deciduate and zonary. Teats two, pectoral. 

In order to understand the peculiar nature of the dentition, it is 
necessary to discuss to some extent those of the immediate ancestors 
Darntmaa elephants, such as the mastodons (see 

uontmaa. As regards the incisors, or tusks, which 

' Cuvier's order Pachydennata (Gr, vsx^r. thick and Upfia, skin), 
containing the elephants, hippopotami, rhinoceros, swine, tapirs, 
hyraxes. Sc., is now abandoned, its members now forming the 
orders iTobosddea and Hyracoidoa and the sub-order Psjisso- 
dactyla. A few Artiodactyla are also included. 


to the circumference in opposite directions, and forming by their 
decussations curvilinear lozenges, as in the " engine-turning *’ of 
the case of a watch. The enamel-covering in existing species is 
confined to the extreme apex, and very soon wears off, but in some 
extinct species it forms persistent longitudinal hands of limited 
breadth. The tusks have small milk-predecessors, shed at an early 
age. 

As regards the cheek-teeth, these are composed in the mastodons 
of a variable number of enamel-covered transverse ridges, often 
divided into inner and outer columns, which may partially alternate, 
and complicated by smaller additional columns; but in the unworn 
tooth they stand out freely on the surface of the crown, with deep 
valleys between (fig. i, I). In the elephants the ridges are increased 
in number, and consequently become narrower from before back¬ 
wards, while tliey are greatly extended in vertical height. In order 
to give solidity to what woiud otherwise be a comb-like tooth, the 
whole structure is enveloped and united in a large mass of cement, 
which completely fills the vallesrs, and gives a general smooth appear¬ 
ance to the unworn tooth; hut as the wear consequent upon the 
masticating process proceeds, the alternate layers of tissue of 
different hardness—cement, dentine and enamel—^which are 
disclosed upon the surface form a fine and efficient grinding instru¬ 
ment. The intermediate stages between the molar of a modem 
elephant and that of a mastodon are so fully known tliat it Is not 
possible to draw a definite line between the two types of tooth- 
structure (see fig. 1, II, III, IV). 

As regards the mode of succession, that of modern elephants 
is very peculiar. During the complete lifetime of the animal there are 
but six cheek-teeth, which it will be convenient to allude to as 
molars, on each side of each Jaw, with occasionally a rudimentary 
one in front, completing the typical number of seven. The last 
three represent the molars of ordinary mammals, those in front 
are milk-molars, which are never replaced by permanent successors, 
the whole series gradually moving forwards in the jaw, and the teeth 
becoming worn away and their remnants cast out in front, while 
development of others proceeds behind. The Individual teeth 
are soWge, and the processes of growth and destruction by wear 
take place so dowly, that not more than one, or ^wrtions of rivo, 
teeth are ever in place and in use on each side of each jaw at one time, 
and the whole series of changes coincides with the usual duration 
of the animal’s life. On the other hand, the ea*lier representations 
of the proboscidean series referred to below have the whole 
of the cheek-teeth in place and use at one time, and the milk-molars 
vertically displaced by premolars in the ordinary fashion. Among 
mastodons transitional forms occur in the mode of succession as 
well as in structure, many species showing a vertical displacement 
of one or more of the milk-molars, and the safhe has been observed 
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ol Barythmum of tiie Egjjtian Eocoie and Pyro- 
thtriim «f the Lower Tertiaries of Iratagonia; although it is 
possible that they may both be offshoots from the primitive 
proboscidean .stock. Pyroth^ium had a pair of upwardly 
directed tusks in the lower jaw. The cheek-teeth are five in 
number and carry transverse ridges similar to those on the 
molars of Dinotherium, although there are only two to each 
tooth. If really related to the Proboscidea, PyroOtmum may 
be derived from the African ancestral stock of that group which 
reached South America by way of a former land-connexion 
between that continent and Africa. So far as can be determined, 
Barytherium approximates in many respects to Dinotherium, but 
in others seems to approach Uintatherium of the North American 
Tertiaries (see Amblypoda). 

See C. W. Andrews, Descriptive CeUalcgue of the Tertiary Vertebrata 
of the Payum, British Museum, 1906. (R. L.*) 

PROBOSCIS, the trunk of an elephant (Gr. irpo^oo-Kis, irpd, 
before, fioerxeiv, to feed), the long flexible snout of the order of 
Mammalia call^ Proboscidea (?.».), which embraces the elephant 
and its extinct allies the mammoths and mastodons. The term 
is also applied to the snout of the tapir and of the “ kahan ” or 
proboscis-monkey (Nastdis larvatus), and more particularly 
to the elongated parts of the mouth of various insects, such os 
the rostrum or beak of a rhynchophorus beetle, the antlia of 
Lepidoptera, the sucking mouth of the house-fly, &c. Various 
worms possess a tubular structure which can be extended at 
the anterior portion of the body, and some gastropods a sucking 
tongue, to both of which the name “ proboscis ” is applied. 

PROBOSCIS-HOMKEY, a large, lung-tailed, red Bornean 
species characterized by the extraordinary prolongation of the 
nose of the adult male, which hangs, however, down in front 
of the upper lip and does not stand straight out from the face 
in the manner commonly represented in pictures. From this 
feature the species, which is the only representative of its genus, 
derives its name of Nasalis larvatus. In females and young the 
nose is much less developed, with a tendency to turn upwards 
in the latter. This monkey is a leaf-eater, nearly allied to 
the langurs, as typified by the sacred ape of India. (See 
Primates.) 

PBOBCS, MARCUS AURELIUS, Roman emperor a.d. 276 
to 282, was a native of Sirmium in Pannonia. At an early age 
he entered the army, where he distinguished himself under the 
emperors Valerian, Claudius and Aurelian. He was appointed 
governor of the East by the emperor Tacitus, at whose death 
he was immediately proclaimed his successor by the soldiers. 
Florianus, who had claimed to succeed his brother, was put 
to death by his own troops, and the senate eagerly ratified the 
choice of the army. The reign of Probus was mainly spent in 
successful wars by which he re-established the security of all 
the frontiers, the most important of these operations being 
directed to clearing Gaul of the Germans. IVobus had also 
put down three usurpers, Satuminus, Proculus and Bonosus. 
One of his principles was never to allow the soldiers to 
be idle, and to employ them in time of peace on useful 
works, such as the planting of vineyards in Gaul, Pannonia' 
and other districts. This increase of duties was naturally 
unpopular, and while the emperor was urging on fhe draining 
of the marshes of his native plaoe he was attacked and slain 
by his own soldiers. Scarcely any emperor has left behind him 
so good a reputation; his death was mourned alike by senate and 
people, and even the soldiere repented and raised a monument 
m his honour. 

Life tw Vopiscus; Zosimus i. 64; Zonaras xii. 29: Aurelius 
Victor, Cats, and Epit. 37; H. Scfulle^ Geschichte der rbmischen 
Kaistfseit (1883), vol. i.; E. lApsuHe. Etude historigue sur M. A. 
Probus d’apris la numismatigue (1885); Pauly-Wissowa, Realency- 
clopidit, il ajl6 (Henze). 

PROBUS, MARCUS VALERIUS, of Beprtus, Roman gram¬ 
marian and critic, flourished during the reign of Nero. He was 
a student rather than a teacher, uid devoted himseli to the 
criticism and elucidation of the texts of classical authors (especi¬ 
ally the most important Roman poets) by means of marginal 


notes or by signs, after the manner of the Alexandrine gram¬ 
marians. in this way he treated Horace, Lucretius, Terence and 
Persius, the biography of the last-named being probably tal^ 
from Probus’s introduction to his edition of the poet. With 
the exception of these texts, he published little, but his lectures 
were preserved in the notes taken by his pupfls. Some of his 
criticisms on Virgil may be preserved in the commentary on the 
Bucolics and Georgies which goes under his name. We piossess 
by him part of a treatise De notis, probably an excerpt from 
a larger work. It contains a list of abbreviations used in official 
and historical writings (especially proper names), in laws, legal 
pleadings and edicts. 

The following works have been wrongly attributed to him: 
(1) Catholica Probi, on the declension of nouns, the conjugation 
of verbs, and the rhythmic endings of sentencea This is now 
generally regarded as the work of the grammarian Marius Flotius 
SaeerdoB (3rd century). (2) InsHtula ariium, on the eight parts of 
speech, also called Ars vaticana from its having been found in a 
Vatican MS. As mention is made in it of the baths of Diocletian, 
it cannot bo earlier than the 4th century. It is possibly by a 
later Probus, whose existence is, however, problematical. (3) 
Appendix Probi, treating of the noun, the use of cases, rules of 
orthography (valuable in reference to the pronunciation of Latin at 
the time), and a table of Differentiae. As the author has evidently 
used the InsHtuia, it also must bo assigned to a late date. (4) De 
nomine excerpta, a compilation from various grammatical works. 

See J. Stcup, De Probis grammaticis (1871); Teuflel-Schwabe, 
Hist, of Roman Literature (Eng. trans.), 301, 

PROCEDURE (Fr. procedure, from Lat. procedere, to go for¬ 
ward), in general, a method or course of action. In law, procedure 
may be defined as the mode in which the successive steps in 
litigation are taken. As a term in English law it dates only 
from the passing of the Common Law Procedure Acts 1852-1860; 
it is usually coupled with, or more often replaced by, the word 
“ practice.” The procedure of the High Court of Justice in 
England is governed by the rules of the supreme court, which 
are publish^ in the Annual Practice. Procedure has been 
defined (per Lush, L.J., Poyser v. Minors, L. R, 7 Q.B.D. 329), 
as “ the mode of proceeding by which a legal right is enforced 
as distinguished from the law which gives or defines the right, 
and whidi by means of the proceeding the court is to administer; 
the machinery as distinguished from the product.” T. E. 
Holland {Elements of Jurisprudence, 1906, p. 86) describes 
procedure, or “ adjective ” law, as that part of law which 
provides a method of aiding and protecting rights. 

See the articles on the various branches of law, as Admiralty 
J^ uRisDicTiON; Criiunal Law ; Divorce, &c. ; idso Action ; Appeal ; 
Evidence; Pleading; Summons; Trial, &c. 

PROCESS, a general term now technically employed for 
the photo-mechanical processe.s by which illustrations are 
reproduced in printing. Until the last quarter of the 19th cen¬ 
tury reproductive processes, save a-s regards line reproduction, 
can hardly be said to have had an existence. Paintings, draw¬ 
ings, and engravings, which it was desired to put into form which 
by means of the printing-press could be multiplied indefinitely 
had to go through a proce is of interpretation by an engraver 
or draughtsman, who, on a metal plate, a block of wood or 
stone, gave a rendering of the original subject. The means at 
his disposal were lines and dots, which, varying in their thick¬ 
ness and proximity,expressed dark or ligk pass^es in the scheme 
of light smd sliade of the original. It will readily be understood 
how such interpretations would vary. engraver will) fine 
art iiKtincts would produce a result as distinct in character as 
an engraving as was the original as a painting or drawing, and 
engravings were sought after as works of art, and treasur^ for 
their artistic qualities. But engraving of this kind took time. 
Years were devoted to the production of one steel- or copper¬ 
plate, while wood engravers who were artists could only worW 
on a block when in the mood; and for tliat mood the publisher 
had to wait, and he grew impatient and was willing to accept 
rapid interpretation of originals by men who could produce them 
under pther than artistic conditions. But the pain of the artist 
at the bad rendering of his original was often great, so that he, 
not less than the publisher, though for another reason, hailed 
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the attempts that were bdng made to rq>n)duce his work 
mechanically without the intervention of the translator or 
interpeter. The ideal of an artist would naturally be a repro*. 
duction of his work in facsimile, which retained all, or as many 
RS possible of, the individual characteristics of his work; and 
to ^ive him this was the aim of the school of wood engravers 
which orignated in the United States and made a last stand to 
maintain the position of their art in die field of book illustration. 
By a system of extremely fine work the American wood engravers 
were able to keep much closer to the tones of an original than had 
previously been possible; but the result was obtained at the 
sacrifice of the artistic rendering of the best old engravings, and 
was so mechanical in its character that when it had to compete 
with a real mechanical process the engraving could not hold 
its ground, the enormous difference in the cost of productiim 
beinj? a factor of sufficient Importance in itself to make it im¬ 
possible for the engraving to retain the field. A similar develop¬ 
ment had been going on in the other branches of engraving. 
The line engraver and the etcher, to whom had been entrust^ 
the interpreting of works of art first produced in other forms, 
found themselves faced by mechanical reproductions in plate 
form which, while presen'ing more of the character of the original 
work, were produced in much lees time and at a greatly reduced 
cost. It has thus come about that the last quarter of the 19th 
century witnessed the dispossession of the hand engraver from 
the field of interpretative engraving, and the occupation of his 
position by the chemist and the mechanician. 

The term “ process,” which has come to be applied to all 
photo-mechanical reproductions, is a somewhat unfortunate 
one, inasmuch as it is descriptive of nothing. From time to 
time various names have been given to its varying forms, indica¬ 
tive cither of the name of the inventor or of some peculiarity 
of method. Zincography, gillotype, photogravure, heliogra¬ 
vure, hcliotype, phototype, albertype, are illustrations of the 
kind of name given often to very slightly varying applications 
of the same principle, but usage has come to apply the term 
“ process ” to any printing surface that is product by chemical 
and mechanical means. The whole of these processes may be 
arranged under three heads; (i) relief; (s) intaglio; (3) plano¬ 
graphic. 

I. Kelte/ Processes .—^An engraving in relief is one in which 
the printing surface stands up above the surrounding ground. 
The history of the development of relief processes is really the 
history of photography (?.».); for whilst attempts were made to 
obtain results without the aid of photography, by drawing upon 
plates with prepared chaljc or ink, “ rolling them up ” with 
printer’s ink and etching avvay the ground with acid, as in the 
case of zincography, the real progress of all process has been 
upon the lines of photography; and to Niepce and Daguerre 
may be attributed the origin of the modem mechanic^ and 
chemical proces.scs. 

Speaking broadly, all the modem “ processes ” are the out¬ 
come of a discovery by Mungo Ponton that a preparation of 
albumen or other colloid substance and bichromate of potash 
could be hardened and rendered insoluble and non-absorbent in 
water by exposure to light, and that as a photographic negative 
permitted the passage through it of light in varying degrees 
of intensity, so a film of the prepiaration placed under a negative 
was liable to be hardened and rendered insoluble in degrees 
varying with the intensity of the light affecting it This dis¬ 
covery governs the production of process blocks or plates of all 
kinds. 

The methods of reproduction of pure line work differ greatly 
from those for the reproduction of originals in tone. As the 
first necessity in securing a good result is the suit- 
ability of the original to be reproduced, it is desirable 
to make dear the character of a good original. 
This should be of one tone or degree of colour all through. It 
may be all grey; it is better that it be all black. It may not 
be black in parts only and grey in others. The lines of an original 
may be of any variety of thickness. It is necessary, therefore, 
for the draughtsman to see that he works with a good black 


ink, or ink that will tell as black when it is exposed ts the photo¬ 
graphic plate. Inks of a warm tone—-that »; indining to red 
or oran^—yield better results than cold inks which incline to 
Uue. 

Most prepared liquid inks have a tendency to lose their blackness 
by exposure to the atmo^here on the removal of the cork from 
the bottle. The ideal ink is one freshly ground from a dry cake of 
colour when beginning work. Indian ink is good if well ground and 
kept snificiently thick to assure the necessary blacknesa It has 
the advantage of not washing up when colour in wadies is passed 
over it, but it must be used freshly ground. The addition of a littie 
Indian yellow, burnt sienna or sepia, gives a warmth of tone to it 
and renders it photographically more active. Bourgeois ink, 
prepuod by Bourgeois of Paris, appears to be prepared with the 
admixture of some warm colour with the black base. It is a good ink 
for the purpose, and is prepared both in solid and liquid form. 
Lampblack gives good black lines; so does ivory black, which is 
warmer in tone than lampblack. Higgins' Indian ink or American 
drawing ink is an American ink made in liquid form which has Uic 
reputation of not fading by exposure. Stephens's Ebony Stain is 
a fine black medium which docs not clog the pen; if it thickens and 
dries, it cracks of! and does not corrode the pen. 

Besides the pen a brush brought to a fine point is much pre¬ 
ferred by some artists, as it yields a line less monotonous than 
that given by a pen, though the brush cannot be used so freely. 
The paper used should be smooth and as white as possible. A 
paper is made with a surface coating of white chalk, which 
admits of the use of a scraper to remove lines or to bre^ 
them up. 

It is not possible to lay down a rule for the amount of reduction 
to be made when photographing for the reproduction; the finer 
the drawing the less should be the reduction made; but expe¬ 
rience is the only guide. Sometimes, where the lines are very 
fine and the drawmg minute in character, an enlargement is 
desirable. Where drawings are reduced too much, there is 
a tendency for the spaces between the lines to fill up, and to 
give a coarse, heavy result. Faulty drawing is not lessened 
by reduction. On the contrary, the fault becomes more evident, 
so it is desirable to make all necessary corrections in the drawing. 

The original drawing which has to be reproduced is photo¬ 
graphed to the size of the required block. The negative taken 
is absolutely dense except where the lines of the drawing have 
afiected it, and these are absolutely clear, admitting the unre¬ 
stricted passage of light through them. A piece of planished 
copper or zinc is prepared or made sensitive to light by a pre¬ 
paration of albumen or gelatin and bichromate of potash 
spread upon its surface. 'The negative is laid upon the sensi¬ 
tized metal and placed in the light in the way an ordinary photo¬ 
graph is printed. The light passes through the transparent 
lines of the negative and hardens the bichromated film beneath 
them. Both negative and plate are then taken into a darkened 
room, where the metal plate is rolled with an inked roller, 
placed in a bath of cold water and allowed to soak until the 
albumen and bichromate becomes so softened everj'where, 
except where the light has hardened them, that they all wash 
away, and nothing is left but the hardened lines. The lines 
are dusted with asphalt, which by heat is melted on to them, 
and makes a ground which resists the action of acid. A coat 
of varnish is put over the back and edges of the plate, to protect 
them from the acid also, and only the spaces between the lines 
on the surface are left free to its action. The plate is then placed 
in a bath of dilute nitric acid, which eats away the metal where- 
ever it is exposed; but it leaves the lines of the drawing, which 
are protected by the hardened film standing up above the eaten 
or etched surface; and these lines, which correspond to those 
of a wood engraving, are the printing .surface of the plate. The 
plate is mounted on a wood or metal block, made type-high, 
and it can then be used along with type in the printing-press. 

Various devices have been resorted to that effects of tone may 
be obtained by means of the simple line process. Grained p^ers 
with a surface of chalk, upon which aro printed dose-ruled fines 
crossing at right angles, or rows of dots give the papers a heavy, 
fiat, ” tone *' upm which a drawing con be made m pencil. Chalk 
or Ink, and gradidions of tone istoduced by means of scrapers, 
which remove pirtially or entirely the black ruled lines or dots, 
leaving, if desired, high lights of pure white. A drawing on such 
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their Uii^areiicy enables the operator *° ®“ 

ho is dealing vdth, and he can by means of a 

lines Of ^ of the shade upon any paasa^ of tte 

lines at dohi then become psnt of the drawing; and are reproduced 

‘"^ncU*or\^l‘ drawings upon simple white-pmned pa^r, v/W 
the pencil or chalk passing over the ruts or hollows m the papw 
m.kM n mark on the top of the grain only, mo also n?)roduciblo by 
the line process, but such drawings are apt to be unequal ui =ol»“t 
and difficult to deal with. This difficidty led to the invTOtm of a 
nrooees by Henry Matheson, who, not having the capital to work it, 
loiued the Ute Mr Dawson, senior, whose sons cootmu^ to work 
th^process with Matheson under the name of the bwelW Gelatin 
Process. It is based upon the fact that gelatin, sensi- 
SwtlM bichromate of potash, swells when placM in 

OtlMiln water and swells in proportion to the amount of UgUt 
to which it has been exposed. A negati^ taken from 
a drawing which varies in tone, not being thoroughly ““k 
through varies in the quality of its transparent linra and drts, 
and when a piece of paper or glass coated wito sensitized 
is exposed to the action of such a negative it is affected aecordim, 
to t^amonnt of light the negative aUows to pa®. After 'na>'“S 
a print on such paper or glass, it is placed m a dish ol water ^d 
thS surface aUow^^to sweU, which it does m varying depees, the 
portion unaffected by the light absorbing most water smd sweltag 
most the hardened linos oi the drawing not swelling at all. 
swelled print is then placed in a fiimc and ^ 

is poured upon it to make a mould of its snriace. Whim this has 
set and the gdatin has been removed, this mould is filled with a 
MopMatto^ rf^wax, which sets in a few minutes sufficiently fm it 
to^^^eleased from its plaster mould. ^ Additional wax is built 
up when necessary upon the ''whites, as 
cSlod—that Is, the passages which rwresent what wUf ^ 
hollows in the Nook—so that these may be as deep as possbto, ^d 
this wax mould is olcctrotyped in copper. TheW.s and dots of 
+isie rrmnftr hluck whlch whcii finished 18 backed up with metal and 
r^un?^ vSrfflV to hrigW, the result beingW the sKghtly 
toww dots ctonot con^ so closely in contact with the Inking rolfer or 
wt^the pa^, and so pnaduce when printed a grey unpresaion 
coTcsDondineto the groyness of the original drawing. 

The*^aw^ck to the use of the process is that it is about thr^ 
times as OTstly as the ordinary process. It Is a method nmeh used 
fo“ the reuroLctlon of line Md stipple engravings, 
dots and lines arc apt to be printed m ddicato tones. The finMt 

results bv this method arc producible, however, by omitting 
resntts oy eni» _ r , , coating the sensitized 
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^co in the electrotyper's bath, and so to get the nee^ th^oatiM 
of from theXfaco of the gelatin itself; bnt this needs to be 

done wtii the greatest care, and is still more cosUy. ,■ « 

A non^ibStogranhic process of obtaining hnc blocks in rehef has 

been for a long time successfully worked by Messrs Dawson. A 
been lor a ^ ^ ground of wax upon 

TypQgnpble „hich a tracing o£ the drawing to bo reproduced my 
Bteblag. j-g rubbed down. By means of an etching needle the 
lines of the drawings are incised upon the tto wax pound down 
to the suriLe of thi brass plate. Tpenc 1 of emx and a pened N 
tot metal are then used to produce a flow of molted wax whi<ffi^oi» 
from the vnx pencU upon the ridges of wax between toe ^ 
builds them up until they arc of suflictent height. The nak ttot 
this wax may run into too incised lines has to to carafnlly guatoed 
against *bot skilful treatment manages so that rt stops a t. toe edges 
and does wit run over. In maps and diagrams where lettering or 
figures are nocesaaty, type is impressed into the wax with a very 
oredse i^t. By ^s means a mould is formed, an 
elacUotype^rom which gives a really good relief block which may 
to printed with type. 


The invention of line processes only stimulated the eftos 
to find out some means whereby tones might be reproduced on 
blocks or plates that could be printed along with 
ffatf-AMM jn tije ordinary rapid printing-press. It is 

only possible to approximate to the printing of a flat 
or graduated tone by producing a broken or (^anulated 
surface which shall present a series of lines or dots that, when 
inked and impressed upon paper, shall by the variatiojis of 
prosdniity and sige give the impression of an unbroken tone. 
This rteewsitates the Hws or derts being so sinaU that the eye 
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possible by the invention of ruling machines of a aencaqy 
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flawless both a* to body and surface—with a coinposiWn 
analogous to the ground used ly an etcher to coat ho pate 
before drawing upon it with his needle. The glass m coated 
is placed in an automatic ruling machine, of which the rulmg 
point is a diamond, and which can be adjusted, so u to rule any 
number of lines from 50 to 300 to the inch. The lines are ruled 
diagonally on the glass, and at mathematically equal distances 
from each other. The sheet of glass, after ruling,«treated with 
hydrofluoric acid, and the linee where the ground is cleared 
away by the diamond point are etched or bitten into it. The 
plate is cleaned up and an opaque dark pigment rubbed into the 
lines. Two such ruled sheets of glass are sealed together ^e 
to face with Canada balsam, with the diagonally ruled lines 
crossing each other at right angles, the result being a grating or 
screen ccaitaining innumerable little squares of clear glass 
through which the light can pass, which it cannot do through 
the ruled lines, which are filled by the opaque pigment. 

To produce a half-tone block from a picture, a black and 
white drawing in tone, or a photograph, a negative is exposed 
in the camera in the usual way, with this screen quite clo.se to it 
but not in contact; and the Object is photographed on to the 
negative through the screen, and what is termed a “ screen 
ne^tive ” is the result. It is a photograph of so much of the 
original as could affect the negative through the little cl(»r 
squares of the SCTeen, and represents the tones of it by in¬ 
numerable dots and lims, the 5i7.e and proximity of which arc 
regulated by the fineness or coarseness of the screen us^. 

In the early days zinc was the metal used for these half-tone 

blocks; but experience showed that though more difficult to etch 

to the necessary depth, the closei', denser texture of copper 
rendered plates of this metal much more suitable for the prodw- 
tion of the best blocks, and zinc now is used only for inferior 
blocks. Whichever metal may be used, a sheet of it, most 
carefully planished, is sensitized with a coating of gelatm or 
fish-alue and bichromate of potash, dried and exposed 'under 
the screen negative to the action of light, as in the ordinary 
method of photographic printing. The action of the lignt 
hardens the gektin film, the portion not so hardened tomg 
soluble by water. The plate with the gelatin picture m lines 
and dots is exposed to heat and the im^e is burnt in on the 
surface of the metal like an enamel, which enables the photo¬ 
graphic picture to resist the subsequent eteWng. T^e plate i.s 
placed in a bath of iron perchloride and etched until sufficient 
depth is, obtained. Wherever the surface of the plate is free, 
from the lines and dots, it is bitten away by the jxrchloridc, 
and the lines and dots are left in relief. This first biting mthc 
bath produces a rather flat general impression of the origmul, 
and « termed “ rough etching.” To produce finer results, and 
to bring out the contrasts of black and white neces.sary to a good 
reproduction, the block has to go through processes of stopping 
out and rebiting similar to Uiose of etching an mtagho plate. 
This “ fine etching ” calb for the artistic taste and judgment of 
the ciaftsman; and with a good photograph to work from the 
final quality of a block will depend largely ui»n 'ts treat¬ 
ment bv the fine etcher. A substitute for the acid hath lias 
found in an acid blast. The acid is driven m the form of a 
spray with some force on to the .surface of the prepared plate, 
which it etches more rapidly and more effectively tlian the 

^^e risk to be guarded against is the nnderbiting of the lirtt.s 
and dots which form the printing surface. M soon as the acid 
has eaten its wav downwards past the protecting surfwe film, it 
will attack the sides of the upstanding dots as well as the ground 
that supports them, with the result that they become weaned 
and rendered liable to break off in the process of prmtog, ai 
well as to make the obtaining of electrotypes from the blocks a 
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matter oi attteme diffiottlty. the. 

or tearing away in the notddr To avoid tUnitmddUtjhff a 
fatty ground is laidiover the suriaceei (heblock eadt tioMft is 
etched j by exposure to heat tois fpround it auflSoiently 
to peimit of its running down the wdas of the 
and so giving them the required protection. The a^bSS i» 
loss liable than the bath prbwsse to eat away the tidee of the dote 

This method of malong tone relief blocks is moat gcnerallv 
known as the “ Meisenbaeh " process, from Meisenbach, of 
Munich, who was the first to tn^ it commerctally successful, 
but the history of he develc^menC is tomewhat obscure. Fox 
Talbot as early as 185a took out a patent for using a screen of 
crape or mustm; be also suggested dusting glass with a fine 
powder to produce a grain screen. M the early ruled screens 
were single line, and the credit is due of suggesting tlte shifting 
of the single line screen during the operation and, by revetamg it, 
producing the effect of the double line, to Sir Joseph Swan, who 
patented the process in 1879. Meisenbach’s patent for a similar 
method is dated r88a. "nic development of the screen was the 
important factor in the development of the process. The 
early screens were photographs of ruled plates and the great 
advance wais made by Max J^evy of Philadelphia, who made it 
possible by his ruling machines to produce screens of a htienest 
and clearness not previously practicable. It was F. E. Ives 
who, in 1886, introduced ruled screens placed face to face and 
sealed up so as to produce cross-lined screens. 

The chief objection to this process is its inability to reproduce 
the extremes of expression employed by the artist in bl^ and 
white; actual white is impos.sible, and delicate tones, such as 
are characteristic of skies, are destroyed by the cross-bar lines 
of the screen, which cover down all light pa-ssages and rob the 
reproduction of that brilliancy which characterized wood 
engraving. It is tine that the addition of hand engraving can 
be resorted to in the case of the process block, and lights and 
other varieties of tone and form introduced, but this can only 
be done on blocks of very fine texture, and the cost of reproduc¬ 
tion is greatly increased ty the introduction of such handwork 
by the engraver. 

The most important development of the half-tone process 
is in the direction of the reproduction of works in colour by means 
rhrvt relief blocks. The theories of colour (^.0.) in 

Co/oar light and in pigments enter largely into this develop- 
ment. White or solar light is composed of rays of 
light of three distinct colours, red, green and violet, which are 
called the primary or fundamental colours because their 
combination in various proportions all other tones of cobur 
are produced, but they cannot themselves be produced by any 
combinnrion of other coloured rays. The theory of pigmental 
colour differs from this in that the primary or foundation colours 
from which all others are produced, i^ile being themselves 
unproducible by any admixture, are blue, red and yellow, and 
while the combination of the red, green and violet of the scientist 
produces white, the combination of the primaries of pigments in 
their full strength produces black. 

G>bur is the result of the absorption and reflection of the cays 
of light which strike upon a body. The rays which are reflected 
are those which affect the vision and produce the sense of cobur. 
Should the object absorb all the rays it appears black, should it 
absorb none but reflect aU it is white, a^ between these two 
extremes lie an infinite variety of tones. Filters have been made 
which absorb and refuse passage to certain cobured w^s, while 
permitting the passage of others, e.g, a photographic filter of a 
certain cobur will absorb and stop the pmsage of red and green 
rays, while permitting the passage through it of the viotet. 
It will then be perceived how, when a picture or other coloured 
object is placed before a camera, with one of these filters between 
it and the exposed negative, the rays of light of the cobur 
which can pass through the filter to the negative will be the only 
ones whidi can affect it, and that it is possible in this way to 
secure on three separate negatives a record of the green, red 
and violet rays which are reflected from its coloured surface by 
any object placed before the camera. 




translated mto oolour the use IrfColbwiptf Ms,' TShenS**; 

racombiratton. Poaitnes are made trom ehaie esdanr aeeoid* 
trom which by means of the rule screens already described 
1^-tone process blocks are made which, when printed ode over 
the other m coloured inksi, combiaa again the colours, wbidi were 
separated by the filterti^ process and give appmiiaately a 
reproduction of the original in its true colours. The e^ur 
used with each block must liave a relation to the filter used in its 
production. It must represent a combination of the two coburs 
stopped out by the fUtet when making the negative from which 
the block was made, that is to say, the colour used must be 
complementary to the cedouK stopped out. Certain subject.^ 
which are amenabb to long exposures can be dealt with by 
what is known as the “direct process,” whereby the screen 
negative and the cobur record are made by one operation on 
the same plate. By this means six of the fifteen otherwise 
necessary operations are saved, but the method is not always 
practicable. 

As far back as i86x the suggestbn was made at the Royal 
Institurion by Clerk Maxwell to reproduce objects in their 
natural coburs by superimposing the three primary colours. 
Ijiter Baron Ransorout, of Vienna, Mr CoUen, a gentleman who 
taught drawing to Queen Victoria, and two Frenchmen, MM. 
Qias. Cros and Ducos du Hauron, carried on the idea and 
made experiments with the aid of photography, which were 
still further devebped in Germany by Professor Husnik, of 
Prague, Dr Vogel, of Berlin, end others; but it was in America 
that the first mree-cobur blocks for letterpress printing were 
made, F. E. Ives, at Philadelphia, being their maker in 1881. 

This three-colour relief process has made great advances in 
recent years. The first great practical difficulty which had to 
he overcome was to produce three screen blocks which could 
be printed one over the other. Were the screens of each bbek 
used at the same angle, the Imes and dots would print on the 
top of one another; but a great deal of the cobur result depends 
upon a considerable proportion of each colour being on the 
white paper. Artists know well that much purer and more 
brilliant results are produced by placing touches of cobur side 
by side than one over another; small patches of red and blue, 
placed side by side, yield to the eye a purple of much greater 
purity and beauty than the same touches of colour worked one 
over the other. Consequently it was bund necessary to turn 
the screen at a different angle for each block, so that the lines 
should not fall on each other but should cross each other; but 
the risk of this is that, used at certain angles, the crossing of the 
screen lines will produce what is known as the wotri antique 
result. Vogel took out a patent in Great Britain for the process, 
and he therein stated that the screens should be used at certain 
stated angles. He also proposed to use single-line screens, 
similar to those used by F. £. Ives at Philadelphia, instead of 
cross-line; but it has since been found that the cross- or double¬ 
line screens can be used successfully; and that the angb at 
which they can be used is not a fixed one. 

Ffiters are made in a dry or wet form. The dry filter is made by 
spreading a film of gelatin or coUodbn, tinted by an aniline colour, 
upon a piece of glass. The wet filter is a cell or 
trough made of two sheets of glass, scaled all round 
and ^ed with water tinted with an aniline dye 01 
colour. The accuracy of the tint of the cotour-filter may be tested 
by the spectroscope, or by an htstrument invented by w William 
Abne;', and knorvn as the Abney cotour sonshaaseter. This is a 
theoretical test. The practical test is by photographing through 
thorn patches of blue, red, and yellow. If, for example, the filter 
for blue records the full strength of blue with the full strength of the 
colour of the negative, while giving slight or no record at all of the 
red and yellow. It is practioally a true filter. It is possible to treat 
the negatives themselves so as to render them more sensitive to 
the speciid colour they are intended to record. Indeed Dr Albert, 
of Munich, lias produced a collodion emulsion which is so sensitized 
that the varlons colotir sensations are directly obtained without 
the interposition of a colour filter. Uiiletrcot makes of plates 
demand diSerent colour-filters. (For colour-filtdr making see Ives, 
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Photogo^hte Journal, vol. xs. No. it). fThe jireparatioa oi these 
colourwters calls ior great perfection of quality in uie materials em- 
plojred, and great accuracy in the using of them. The glass, whether 
for the dry or wet filter, must be absolutmy flat as to its surface, 
and its two sides must be absolutely parallel. In the wet filter the 
glasses forming the sides of the ceU or trough must be parallel to 
each other. 

Coloured glass is sometimes used in combination with the tinted 
collodion, but there is no particular advantage in this, because two 
glasses are always used in the making of a filter, and each one may, 
if desired, be coated with different dyes and afterwards cements 
toother with Canada balsam. 

The following dyes or their equivalents form a basis for dearly all 
three-colour filters:— 


For the red printing negative 
„ blue ,, 

,, yellow ,, „ 


\ Brilliant yellow. 
/Cochineal red. 

\ Brilliant yellow 
fMethyl violet. 
(.Naphthol green. 


The first dye named is the base colour in each case, the second is 
employed in small proportions to produce the required modification 
of tint. 

The theory of the three-colour process is that the same three 
colours shall be used for the printing of every subject; and there is 
no doubt that if the filtration wore perfect and the printing inks 
absolutely pure, the theory would work out fairly correctly in 
practice ;-but there is room for improvement in both those matters, 
and it is therefore often found desirable to print special subjects 
with special pigments, which makes it difficult to print several 
subjects together. Special care is called for on the part of the 
printer. There must be the most perfect register of 
c** three subjects, otherwise a blurred effect re.sults; 

there must be constant watchfulness to see that 
matwg, there is no excess of ink of any one colour, or the 
whole scheme of colour will be destroyed. This three-colour 


process has been a rather long time in establislung itself and nothing 
has so tended to retard it as bad printing. Good blocks have been 
obtainable, but in the hands of ordinary printers they have yielded 
hut indifferent results. It is hardly to be expected that the untrained 
eye of the ordinary printer should be successful where the work 
requires the cultivated judgment of an artist. There is one other 
necessity for success in all tone relief work, and that is the use of 
the right quality of paper and ink. The blocks arc so delicate 
they soon fill up if an excess of ink is used. Ink of a good quality 
can be used in much less quantity than common kinds, but it must 
bo impressed upon paper that is sympathetic and will " bear out ” 
the ink. 

The best results can be obtainetl only with the use of what is 
known as " coated " paper. It is a paper which, after manufacture, 
is passtd through a oath of a preparation of china clay, which by 
means of brushes is rubbed into the surface of the paper. When 
dry the surface takes a high polish, and is sensitive to the snutllest 
amount of ink. The polish of this coated paper is objectionable 
to many readers of illustrated books, and the clay adds considerably 
to tho’ weight. Paper makers are. however, supplying a duU- 
surfaced higlily calendered rag paper wliich is very good for artistic 
and scientific illustrations and obviates both the glossy surface and 
the supposed lack of permanency of chromo paper. 


I. Intaglio Processes .—An intaglio engraving is one ip which 
the printing surface is sunk below the surrounding portions of 
the plate; the lines or dots—pressed, cut or bitten into the surface 
—holding the ink which is to be impressed upon the paper when 
the original surface of the plate is wiped clean. The old- 
fashioned steel engraving may be taken as the type of an intaglio 
plate, in which tho lines which printed were cut into the surface 
of the plate, instead of being left standing up in relief, as in the 
case of a wood engraving. 

“ Photogravure ” is the name by which the many processes 
are generally known by means of which intaglio engravings 
are made mechanically, “ heliogravure ” being another name for 
the process, or special application of it. Photogravure repro¬ 
duces the tones of photographs or drawings, and gives the 
nearest approach to a facsimile reproduction that has yet been 
arrived at. Gelatin bichromatized is the medium by means of 
which the photogravure plate is produced; but as the screen is not 
used m ordinary work, it is necessary to produce an ink-holding 
grain in some way upon the plate. This is done by allowing a 
doud of bitumen dust, raised inside a box, to settle upon the 
surface of a copper pkte; it is fixed by heat, which, though 
insuffcient to melt it, is enough to attach the fine grains to the 


plate. Over this prepved sur^e is laid the film of bichroma- 
tiz^ gelatin, upon which is printed the subject through a glass 
positive; the usual harden!^ proceu takes place by action 
of light, followed by a washing out of the unhardened portions ol 
the gelatin. The plate is exposed to the action of fernc chloride, 
whidi attacks it most strongly in the least exposed parts, 
but which cannot eat it away in broad flat masses of dark, even 
in the non-exposed portions, owing to the existence of the 
bitumen granulation, which ensures the keeping of a grained 
surface even in the darkest passages, 

Photogravure is a costly process to employ for illustration. 
The plates have to be printed slowly, with much hand work, as 
in the case of etchings. It is the printing that makes its use 
eiqiensive, rather than the making of the plates; and as each 
plate must be printed separately and on special paper, it cannot 
be employed with type, like relief blocks. 

There is much uncertainty about the production of plates by 
the photogravure method; and although great improvements 
have been made in the process, it is often necessary to produce 
several plates before a satisfactory one is obtained. In all these 
reproductive processes the more artistic the workman the better 
the result; this is especially true of photogravure, in which the 
aim is to come very much nearer to the original work ol the 
artist designer than in the less perfect processes. 

The metliod of Rousillon, which was adopted by Goupil 
in the production of photogravure plates in the early days of 
the process, was to prepare the surface of the plate witii a secret 
preparation of certain salts, which crystallized under the action 
of light, so that when exposed under the negative the surface 
was broken up by tliis crystallization more or less, according to 
the amount of light the negative permitted to reach it. The 
plate with its crystallized surface was then clectrotypcd, and the 
electrotype was the plate used for printing. It was a deposit 
process, as opposed to an etching process. 

Photogravure plates are made also by the use of the grain 
screen, in which the reticulations of the screen take the place 
of tlie bitumen powder in producing a grain; it is the inversion 
of the method by means of which points and lines are produced 
in the relief block. It has not, however, come much into favour, 
probably owing to the greater coarseness of the grain and the 
consequent loss of softness in the tones. An application of 
tliis method has, however, been made in the development 
known as the Rembrandt intaglio process, It is a secret 
process; but the secret lies more in the press by which n»mbraaat 
the plates are printed than in the plates themselves, latagtio 
whiA are intaglio plates made with a very fine screen 
and bent to a cylinder. The attempt to print photogravure 
plates by machinery was given up because the plates were so 
shallow they would not stand the wear and tear, and their life 
was too short and the results loo indifferent; but the use of the 
grain screen renders possible stronger, deeper plates, that will 
stand harder wear. There is little doubt that the machine used 
is some form of the machine used to print wall-papers, in which 
there is a central cylinder ei^avcd with the design, inked by 
rollers with which it comes in contact. The ink not only fills 
up the intaglio or sunk portion which has to prmt the design, 
but covers as well the whole surface of the plate. To clean this 
surface, leaving ink only in the sunk dots and lines, another 
mctul cylinder is employed, ground and grooved somewhat like 
the shaft of the common steel of the dmner table used to sharpen 
knives, the grooved surface of which, passing over the engraved 
cylinder, scrapes clean its inked surface, leaving ink only in the 
sunk portions, which will, as the cylinder comes in contact with 
the paper, deposit itself and print the picture. The results 
produced by the Rembrandt intaglio process are softer atid 
smoother than those given by photogravure, and thejr are free 
from the gritty qualities which occasionally characterize photo¬ 
gravure; but they lack the brilliancy and depth of the latter. 
The process on the whole is less costly to use, mainly because 
the printing is so much more rapid, and is turned out by a 
machine instead of by hand. 

A method of printing intaglio plates made from a screen 
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negative by the lithographic press was introduced and patented 
by Sir Joseph Swan and his son, Donald Cameron-Swan, The 
sunk surfaces are rendered receptive of lithographic ink while 
the surface of the plate itself is kept damp with water or glycerin 
and water, and remains clean and free from ink when the plate is 
rolled. 

The monotype is not a new, but a revival of a somewhat old, 
method of reproducing on paper a painting by on artist. The 
design is executed on a plate by means of brushes, 
Monoiyft. gj,ggj.g gfjjgy tools, with paint or printer’s ink. 
On the completion of the painting, paper is laid upon it, and 
plate and paper are together passed through a press, when the 
ink or colour is transferred to the paper. One impression only 
is possible, hence the name of the process. A method has bwn 
devised by Sir Hubert von Herkomer for dusting the painting 
while still wet with a fine metallic powder, which gives a tooth 
to and renders the surface sympathetic to a copper deposit 
when it is placed in the galvanic bath, by which means an electro¬ 
type of the painting, with its varying relief surfaces, is obtained, 
and forms a plate from which numerous impressions can be 
taken. 

The very large number of impressions it is often required to get 
from the etched surface of a block has made it necessary to devise 
means for preserving the original block, and to prepare 
Eltetro- from duplicates, which can be renewed when 

necessary. For this process the original is coated 
with a film of the finest plumbago (black lead) powder before being 
placed face to face with a bed of soft fine wax, into which it is 
pressed. The plumbago prevents adhesion and facilitates the with¬ 
drawal of the block after contact with the wax. The wax mould 
which is thus obtained is suspended in a galvanic bath of sulphate 
of copper. On passing a current of electricity tlirougli the liquid to 
tlic mould, the copper at once begins to deposit itself in metallic 
form over the face of the wax mould, and in a short time the 
deposit tx^comes thick enough, cither by itself or when backed up 
with other metal, to be used as a block in the place of the original. 
The very fine nature of process blocks, and the nccc.ssity of obtain¬ 
ing perfect impressions from them, has led to the introduction of 
gutta-pcrclia instead of wax as the medium for making a mould. It 
IS melted and poured in a liquid state upon the block, and when cold 
can be removed without the risk attending the use of wax, which 
is apt to give way in the course of the separation of the block from 
the mould. Gutta-pcrclia is much more tenacious, and being some¬ 
what flexible, does not break and tear, as vox is liable to do. The 
whole process requires the greatest care in its manipulation. 

Steel-facing is resorted to where long numbers liavc to bi printed 
from photogravure plates. Tire fme.st film of steel is deposited by 
an electric Kittery over the whole face of the plate 
Steel- which it hardens and protects. Tliis steel face in time 

facing. begins to wear, through the constant pressure and 

rubbing incidental to the process of printing, and tlie copper begins 
to show through it. As soon as this happens tlie plate is placed in 
ail acid bath, in which the steel film disappears. Tlie plate itself 
being still intact, can be rc-stcclcd for further work. 

The changes wliicli have taken place in the form of illustrations 
have neccs.sarily been accompanied by changes in the machinery 
, by which they arc printed. Almost ail the ch-anges 
m”»o***" *'"‘1 improvements have been initiated in the United 
Machinery, qj America. The vital change made hi the 

interest of process block-printing is what is technically known as 
" hard packing." Before the introduction of process blocks the 
" blanket " played an important part in all printing machines. 
It was a soft woollen sheet, which came between tlie plate or cylinder 
and the type and blocks, and modified the force of the contact 
between them. Owing to tlie increased fineness of the texture of 
the process block as compared with the wood engraving, it was 
found that tlie blanket was too coarse and soft a material, 
and that it interfered with the clearness and fineness of the 
printed result. Kankets of finer material wore tried, with im¬ 
prove results; but at last the blanket was entirely superseded 
by a glazed board, the machinery was more accurately con¬ 
structed, and the hard, finely polished steel cylinder, without 
any intervening substance save the thin glazed board and the 
sheet of paper to be printed, was brought in contact with the 
and Dlocks. The old soft blanket kept the cylinder or the 
flat press in contact with the type, in spite of the weak con¬ 
struction of much printing machinery. The new method of work 
made no allowance for such construction; and the new machinery, 
to meet the new conditions, had to be very perfect in manufacture. 
About the old machines there was a lack of solidity, which allowed 
vibration. Modem work demands absolute rigidity in the machine; 
and a chief characteristic of the best modem printing machinery is 
strength and solidity, admitting of precision of impresssion. Another 
cliango has been in the nature and treatment of the printing paper. 


Mott elaborate methods were adopjted for the moittening of the 
substance of paper before use. Most paper was printed on whilst 
damp, hut damp paper had to disappear With the soft blanket, 
and A clay-surfaced or highly calendered paper was introduced with 
a glazed face in harmony with the polished steel cylinder which 
pressed it against the type and blocks. It is essential to this paper 
that it bo dry when used; to ensure the best results with it the paper 
should be kept some weeks or months before use, so that it may be 
absolutely dry, or seasoned. If printed on too soon, the clay suifacc 
tears away when in contact with the" tacky "ink;andinst^oftlic 
ink being deposited on the paper, bits of the paper surface are left 
on the forme, and white spots appear in the impression. Tlie bite 
of paper surface so deposited on the forme get inked as they pass 
unner the rollers, and impress black spots on the sheets that come 
after. New and unseasoned paper accounts for much bad printing, 
and this form of badness is due to the change in material due to 
the necessities of modem process woik. 

3. Planographic Processes are such as are printed from a flat 
surface neither raised above the surrounding ground like a wood 
engraving or type letter, nor sunk below the ground like an etch¬ 
ing or steel engraving. I.ithography (q.v.) with its flat stone or 
plate may be taken as the type. 

Woodhuryfype is a development rather than an ini'ention by 
Walter Woodbury. By an old nature-printing process leaves 
and other things which lent themselves to the treatment were 
by extreme pres.sure forced into a flat surface*of soft metal, and 
the mould so formed was used as a printing surface to reproduce 
the forms of the impressed object. Woodbury found that a 
film of biebromated gelatin exposed to the action of light under 
a negative and the unaffected parts washed away gave him a 
relief image which was so hardened by the action of light aided 
by other hardening agents, that it could with no injury to the 
film itself—which could be used many times to make fresh moulds 
—be forced by hydraulic pressure into a thin flat plate of lead 
or type metal, and that the mould so formed could be used in a 
similar way to the mould formed in the old nature printing process. 
But a Woodburytype print is rather a cast from the shallow 
mould than a print in the true sense. It is obtained by filling 
the mould with a warm solution of coloured gelatin and pressing 
on it a piece of hard surfaced paper. The pressure forces the 
solution away from the highest parts of this mould which come 
in actual contact with the paper, .so that none of it is left between 
them and the surface of the paper which in these parts remains 
uncoloured. These are the high lights of the print. The 
pressure forces the colouring matter into the hollows of the 
mould, and this amount is gradated according to the depth of 
the hollows. The coloured gelatin gradually cools and hardcas 
and adheres to the paper which cn its removal from the mould 
retains a delicate cast of the impressed subject. The variety 
of light and shade is the result of the varying depth of the 
hollows and the consequent variation of the amount of colouring 
matter taken up by the impressed paper. The white paper is 
an important element in the result, the light reflected from it 
through this coloured gelatin varying according to the thickness 
of the gelatin film. A drawback to the use of the Woodbury- 
i type for book illustration is that every print has to be trimmed 
and mounted, and of rour.se it cannot be printed with type. 

Stanrwiype is a variation upon Woodburytype. It is an 
attempt to do away with the need of the hydraulic press for the 
making of the mould. A film of bichromated gelatin is exposed 
to the action of light under a positive instead of a negative and 
the unaffected parts washed away, by which means a mould is 
obtained corresponding exactly to that obtained in metal by 
pressure from a film exposed to light under a negative. This 
mould was covered by a coating of tin foil to give it the necessary 
metal surface, and good results were obtained from it, but for 
some reason it has never come much into use. 

Collotype or Phototype is a process in which the film of isinglass, 
•gelatin or gum, treated with bichromate of potash with the addi¬ 
tion of alum or some other hardening substance, becomes an 
actual printing surface inked with an ordinary roller and printed 
by an ordinary machine. A strong tough film made up of a first 
coating of a simple gelatinous nature covered by a second film 
of the sensitive bichromated gelatin is spread upon glass and 
allowed to dry. Exposed to light under u reversed negative 
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the unprotected parts are hardened in proportion to the amount 
of protection they receive from the negative. After exposure 
under the negative the back of the film is exposed to the action 
of sunlight through the glass at its back, so that the whole film 
may be rendered as hard and tough and durable as possible to 
stand ^e wear and tear of the process of printing. When in its 
place in the printing press the film must be kept moistened. 
The soft parts unacted upon by the light, but from which the 
bichromate has been since washed, will absorb moisture in pro¬ 
portion to the action the light has exercised upon it, the abso¬ 
lutely hard parts refusing moisture altogether. The film may 
now be inked with an ordinary inking roller, tlie ink being 
freely taken up by the hard and unmoistened pa.ssages and by 
the partly hardened in proportion to the amount of moisture 
they are capable of absorbing; us in lithography, the constant 
moi.stening of the printing surface is a necessity. Collotype 
is largely used for postcards. It may be printed in a lithographic 
or ordinary vertical press of the letterpress printer. Admirable 
colour results are olitained by this process. 

Heliotype is a variation of the method of producing the film 
which is first spread a.s described upon waxed glass and then 
■stripped from the glas.s when dry. After hardening the bark 
of the film it is laid down upon a metal plate and firmly secured 
to it by the use of an india-rubber cement. It is remarkable 
the admirable results that are obtainable by so delicate a process. 
The films have not a long life; a few hundreds only can be printed 
from each, but the renewal of the film is a simple matter. The 
result is very like a photoghaph. The use of heliotypc is, however, 
practically obsolete. 

Photolithography .—Zinc or aluminium plates are now fre¬ 
quently used instead of the more cumbrous stones lor all 
so-called lithographic printing. Thc,se plates have the same 
affinity for fat ink as stone, the method of dealing with them 
being pnu'tieally the same as with stones, and the description 
may be taken as applying to both. The stone itself may be 
rendered sensitive by coating it with a thin film of bichromated 
gelatin, exposing it under a reversed negative (f the required 
subject and treating th(! hardened film as it is treated in the case 
of collotype. A better plan is to render sensitive a sheet of 
unsized or transfer paper which is exposed under a negative, 
moistened, and rolled with transfer ink, which is of a specially 
fatty nature, and adheres only to the parts hardened by exposure 
which are unaffected by the moistening and remain dry. Tliis 
inked sheet is laid upon the stone and the two togellier are 
subjected to groat pressure, pas.sing through a lithograpliic 
press. After further moistening the sheet of transfer paper is 
peeled off, the stone leaving the inked drawing behind it, 'The 
usual methods of lithography are then followed, the stone is 
treated with a preparation of acid and gum, kept moist and 
pr'mted from in the ordinary lithographic method. Lithography 
of all kinds can only deal with lines or solid blocks. Tints 
present difficulties wtech are best dealt with by other methods 
of reproduction, but attempts have been made to obtain tints 
lithographically by breaking up the solid surfaces of the gelatin 
print with a grain before rolling it with ink and transferring it 
to the stone. 

One of the most successful of such attempts is known as (he 
Ini Photo process, which is more or less of a secret process 
worked by Messrs Sprague. None of them, however, yield so 
sound a result as a good drawing made in line, as the grain has 
a tendency to fill up. Transfers may also be made on to zinc 
plates which will take the lithographic ink equally well with 
stones. The plates may be etched—as the inked surfaces resist 
the action of acid—and by this means a relief plate made, which 
when mounted on a block, type-high, may be printed typographi¬ 
cally, It is known in this form as zincography. 
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G. Field, Chromatography (London, j88j)- C. Motteroz, Essai sur 
les navures chimiques en relief (Paris, 1871); Dr H. Vogel and 
1 . H. Sawyer, Das fhotographisehe Pigniact Verfahren oder der 
KoMedruck (Berlin); W. von Bezold, Theory of Colours, 1870; (Boston, 
U.S,A., 1891); J. liusnilc, Das Gesammtgebiet des Lichidruchs (Vienna, 
i88o, and editions); Ceymet, Traiti pratique de phototypie (Paris, 
1883, and editionsj; W. T. Wilkinson, Photo-Ermrt rving on Zinc 
and Copper, in Line and Half-Tone [London, 1886); Alexander 
Ledie, The Practical Instructor of Photo-Engraving and hnc-Etching 
Processes (New York, and editions); E. LeiUe, Modern Heitegrapkic 
Processes (New York, 1899) W. T. Wilkinson, Photo-Engraving 
(London, and editions); Professor Church. Colour (Izindon, tSgi); 
W. de W. Abney, Colour ileasurement and Mixture (London, 189Z); 

H. Mehlola, The Chemistry of Photography (London, 1891); Colonel 

Waterhouse, Practical Notes on the Preparation of Sawings for 
Photographic Reproduction (London, 1890!; Catl Schraubstnedlcr, 
Photo-Engraving; a Practical Treatise on the Production of Printing 
Blocks by Modem Photographic Methods (St Louis, U.S.A., xSge); 
Dr H, Vogel, The Chemistry of Light (London, 189a); S. R. KoeWer, 
Museum of Fine Arts ; a Catalogue of an Exhibition illustrating 
Reproduction Methods down to the Latest Times (Boston, U.S.A., 
1892); Jules Adeline, Les Arts de reproduction vulgarisis (Paris); 
Sir J. Norman Lockyer, Studies in Spectrum Analysis (London. 
1894); 11 . D. Farquhar, The Grammar of Photo-Engraving, irons, 
from the German ^ndon); C. G. Zander, Photo-Trichromatic 
Printing (Leicester, 1890); H. W. .Sin(jcr and WiJJlara Siiang, Etching, 
Engraving, and other Methods of Printing Picfam (London, 1897); 
W. Gamble, " The History of the Half-tone Dot," [The Photographic 
Journal, Feb. 20, 1897); T. D. Solas and others, A Handbook of 
Photography in Colours (London, 1900); W. de W. Abney, Photo¬ 
graphy. Penrose's Process Annual contain.s each year a list of the 
latest works dealing with the dcvcloijment and progress of mechanical 
photo processes. (R. Ba.) 

PROCESS, in law, in the wi(le.st sen.se of the word, any means 
by which a court of justice gives effect to its authority. In the 
old practice of the Englijih common law courts process was 
either original or judicial. Original process was a means of 
compelling a defendant to compliance with an original writ 
(see Writ). Judicial process was any compulsory proceeding 
rendered necessary after tlie appearance of the defendant. 
Process was also divided in civil matters into original, mesne and 
final. Original procc.s.s in this .sense was any means taken to 
compel the appearance of the defendant. A writ of summons 
is now the universal means in tlie High Court of Justice. Mesne 
process was either any proceeding against the defendant taken 
between the beginning and the end of the action, such as to 
compel him to give bail, or was directed to persons not parties 
to the action, such as jurors or witnesses. Arrest on mesne 
process was abolished m England by the Debtors Art 1869. 
Final proce.s.s is practically coexistent with execution. In 
criming matters process only applies where the defendant does 
not appear upon sununons or ollicrwisc, A warrant is now the 
usual form of such process. 

Stet processus was a technical term used in old common law 
practice. It conai.sted of an entry on the record by consent of the 
parties for a stay of proceedings. Since the Judicature Acts there 
has been no record, and the stet processus has disappeared with it. 

In Scots law process is used in a much wider sense, almost equiva¬ 
lent to practice or procedure in English law. Where papers forming 
steps of a process are borrowed and not returned, the return of the 
borrowed process may be enforced by caption (attachment). The 
Scottish process is very much akin to the French dossier. 

In the United States process is governed by numerous statutes, 
both of Congre.ss and of the state legislatures. The law is founded 
upon the English, common law. 

PROCESSION' (M. Eng., processicun, Fr., procession, Lat., 
processio, from procedere, to go forth, advance, proce^), in 
general, an organized body of people advancing in a formal or 
ceremonial manner. This definition covers a wide variety of 
such progressw: the medieval pageants, of which the Lord 

' In classical Latin the word gcnmaUy.usod for a procession was 
pompa, a formal march or progress of persons to some partidular 
s^, to celebrate some event, or for some public or religious purpose. 
/ViKSfsM is used by Cicero in the senso of " a marching forward, an 
advance," any public progress such as the formal entrance of .the 
consul upon hu ofhee (Du Cange, s-v, Processio), or the public 
appearance of the emperor. In Late Latin processio is generally 
used of a religious procession, the word baysug gome to b« used of 
the body of persens advwici^ or proceeding. 
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Mtiyor’s show in London b tihe roost coas^kmoB survival; the. 
procesiifins connected with royal coromtieos and with court 
ceremonies generally; the prooessirois of friendly societies., so 
popular in Great &itain and America; processions organued 
as a demonstration of political or other qrinkms; processions 
formii^ part of the ceremonies of public worship. In a narrower 
sense of “ going forth, proceeding,” the term is used in the 
technical language of theology in the phrase “Prooession of 
the Holy Ghost,” expressing the relation of the Third Person in 
the Triune Godhead to the Father and the Son. 

Processions have in all peoples and at all times been a natural 
form of public celebration, as forming an orderly and impressive 
anUmad '"^7 which a number of persons can take part in 
Kornaa Are* some ceremony. They are included in the cekbra- 
MMfwu. tions of many religions, and in many countries, both 
in the East and West, they accompany such events as weddings 
and funerals. Religious and triumphal processions ore abun¬ 
dantly illustrated by ancient monuments, eg. the religious 
processions of Egypt, those illustrated by the rock-carvings of 
Bc^haz-Keui (see Ptiria), the many representations of pr^ 
cessions in Greek art, culminating in the peat Panathenaic 
procession of the Parthenon frieze, and Roman triuraplml 
reliefs, such as those of the arch of Titus. 

Processions played a prominent part in the great festivals 
of Greece, where they were always religious in character. The 
games were either opened or accompanied by more or less 
elaborate processions and sacrifices, while processions from the 
earliest times formed p)art of the worship of the old nature gcids 
(e.g. those connected with the cult of Efionysus, &c.), and later 
formed an essential part of tlie celebration of the great religious 
festivals (e.g. the processions of the Thesmophoria, and that of 
the Great Dionysia), and of the my.steries (e.g. the peat pro¬ 
cession from Athens to Eleusis, in connexion with the Eleusinia). 

Of the Roman processions, the most prominent was that of 
the Triumph, which liad its origin in the return of the victorious 
army headed by the general, who proceeded in great pomp from 
the Campus to the Capitol to oner sacrifice, accompanied by 
the army, captives, spoils, the chief magistrate, priests bearing 
the images of the gods, amid.st strewing of flowers, burning of 
incense and the like (Ovid, Tris/. iv. i, 3 and 6). Connected 
with the triumph was the ptmpa circensis, or solemn procession 
which preceded the games in tlie circus; it first came into use at 
the ludi romani, when the games were preceded by a peat pro¬ 
cession from the Capitol to the Circus. The praetor or consul who 
appeared in the pompa circensis wore the robes of a triumphing 
general (sec Mommsen, Staatsreckt I. 397 for the connexion of 
the triumph with the Ittdi). Thus, when it became customary 
for the consul to celebrate games at the opening of the consular 
year, he came, under the empire, to appear in triumphal robes 
in the processus consuiaris, or procession of the consul to the 
Capitol to sacrifice to Jupiter. After the estaWisliment of 
Christianity, the consular processions in Constantinople retained 
their religious character, now proceeding to St Sophia, where 
prayers and offerings were made; but in Rome, where Christi¬ 
anity was not so widely spread among the upper classes, the 
tendency was to convert the procession into a purely civil 
function, omitting the pagan rites and prayers, without substitu¬ 
ting Christian ones (Dahremberg and SagHo, s.v. “ Consul ”). 
Besides these public proressions, there were others connected 
with the primitive worship of the country people, which remain^ 
unchanged, and were later to influence the wwship of the Chris¬ 
tian Church. Such were those of the Ambarvalie., Robigolia, 
Sic., which were essentially rustic festivals, lustrations of the 
fields, consisting in a procession round the spot to be purified, 
leading the sacrificial victims with prayers, hymns and cere¬ 
monies, in order to protect the young crops from evil influences. 
(See ft-eller, Rom. Mytiulogie, pp. 370-37*.) 

As to the antiquity of processions as part of the ritual of the 
Christian Church, there is no absolute proof of their existence 
before the 4th century, but as we know that in the catacombs 
stations were held at the tombs of the martyrs on the anni* 
venuiry of their deadi, for the celebration of the Eucharist, it 
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is quite probable that the faithful proceeded to the appomted 
spot in some kind of procession, thwgk there is no satisfactory 
evidence that this was the case. There are, indeed, 
early instances of the use of the word poetstio by latita 
Christian writers^ but it does not in any case CMaUam 
appear to have the modem meaning “ proeession.” 

Tertullian (and century) uses pocessio and pocedere in the sense 
of “ to go out, appear m public,” ^ end, as applied to a church 
function, pocessio was first us^ in the same way as collecta, 
as the equivalent of the Greek tnW^, i.e. for the assembly of 
the peo^ in the church (Du Cange, In this sense it 
appears to be used by Pope Leo I. (Ep. IX. td Diosc, tpisc. 
c. 445 : “ qui nostris proccssionibus et ordinationibus frequenter 
interfuit ”), while in the version by Dionysius Exiguui of the 
17th canon of the Council of Laodicaea vwiitn, is translated 
by peeestiombm (Smith, Die. of Cbr. Antiq. s.v. “ Procession ”). 

For the processions that formed part of the ritual of the 
Eucharist, those of the introit, the gospel and the oblation, the 
esurlkst records date from the 6th Century and even later (see 
Duchesne, Origines, 2nd ed., pp. 77,154, i8r; 78, 194), but they 
evidently were established at a much earlier date. As to public 
processions, these seem to have come into rapid, vogue after the 
recognition of Christianity as the religion of the empire. Those 
at Jerusalem would seem to have been long established when 
described by the authoress of the Peregrinatio Silvias towards 
the end of the 4th century (see Palm Sunday, for the procession 
of palms). 

Very early were the processions accompanied by hymns and 
prayers, known as liUmiae (Gr. Xtroveut, from Xirq, prayer), 
rogatumss or suppiicationes (see Litany). It is 
to such a procession that reference appwrs to be 
made in a letter* of St Basil (c. 375), which would 
thus be the first recorded mention of a public Christian proce.s- 
sion. The first mention for the Western Church occurs in St 
Ambrose (c. 388, Ep. 40 § i6, Ad Theodos. “ monachos . . . qui 
. . . psalmos canentes ex cunsuetudine usuque veteri pergebant 
ad oelebritatem Machabaeorum martyrum ”). In both these 
cases the litanies are stated to have been long in use. There is 
also mention of a procession accompanied by hymns, organized 
at Constantinople by St John Chrysostom (c. 390-400) in oppo¬ 
sition to a procession of Arians, in Sozomen, Hist. eccl. viii. 8.° 
In times of calamity litanies were held, in which the people 
walked in robes of penitence, fasting, barefooted, and, in later 
tiroes, frequently dressed in black (litamae nigrae). The cross 
was carried at the head of the procession and often the gospel 
and the relics of the saint were carried. Gregory of Tours gives 
numerous instances of such litanies in time of comity; thus he 
describes (Vila S. Rsmig, I.) a procession of the dergy and 
people round the city, in which relics of St Remigius were carried 
and litanies chanted in order to avert the plague. So, too, 
Gregory the Great (Ep. xi. 57) writes to the Sicilmn bishops to 
hold processions in order to prevent a threatened invasion of 
Sicily. A famous instance of these penitential litanies is the 
liUmia septiformis ordered by Gregory the Great in the year 590, 
when Rome had been inundated and pestilence had foUowed. 

• See De praescr. adv. haer. C. xliii., " Ubi mehis in Deum, ibi 
gravitas honesta . . . ct .subjectio rellgiosa, et apparitio devota, et 
processie modesta, et Ecclesia unita et Dei omnia, where it would 
seem to mean “ a modest bearing in public; ” also Ve euiiu fotm. 
ii., xi., " Vobis autom nuila procodendi caussa tctrica; aut im- 
becUlus aliquis ex fratribus visitandus, aut sacrificium oflertur, 
aut Dei verbum administratur," which shows that proetdtre was not 
u.sed only of going to church. The passage ad uxorem, ii. .f, which 
is sometimes quoted to prove the existence of processions at this 
date, appears to use pocedere in the same way as the above passages; 
“ ... si procedeaaum erit, imnquam magis famfliae occupatio 
obveniat. Quia enim sinat conjugem suam visHandoram fratrum 
gratia vicatim aiiena ac quidem paoperiora qiuMque tngnria circuire ? 
. . . quit deaaque aolemnihus Paachae abnoctantsm securus sus- 
tinebit ? " 

* Ep. 207 ad Neocaes : ‘AAA’ oIik ♦'wL mirn Arl roil #t7<lA«v 
Tfey^ev. 'AAX* aiti al AtroAiai, 4 a iiteit eSy iiriltiere k. r. A. 

’* Bra-wto having arisen with the Catholics, who began alngrag 
their hymns in opposition, the emperor prohibited the Arian 
meetings 



4i6 procession 


In this litany seven processions, ot clergy, laytaen, monks, nuns, 
matrons, the poor, and children respectively, starting from 
seven different churches, proceeding to hear mass at Sta Maria 
Maggiore (see Greg, of Tours, Hist. Fr. x. i, and Johann. Diac.Ftta 
Greg. Magn. i. 42). This litany has often been confused with 
the liiania major, introduced at Rome in 598 {vide supra), but is 
quite distinct from it.J 

Funeral procession.s, accompanied with singing and the carry¬ 
ing of lighted tapers, were very early customary (see Lights, 
Cf.rsmonial Use of), and akin to these, also very early, were 
the procession.s connected with the translation of the relics of 
martyrs from their original burying-place to the church where 
they were to be enshrined (see t.g. St Ambrose, Ep. 29 and St 
Augustine, De civitaie Dei, xxii. Sand Conf. viii. 7, for the finding 
and translation of the relics of Saints Gervasius and Protasius). 
From the time of the emperor Constantine I. these processions 
were of great magnificence.^ 

Some liturgists maintain that the early Church in its proces¬ 
sions followed Old Testament precedents, quoting such cases 
Origin of procession of the ark round the walls of 

CMotioa Jericho (Josh, vi.), the procession of David with the 
PraonJaai. m-]c (j ^jji. vi.), the processions of thanksgiving 
on the return from captivity, &c. The liturgy of the early 
Church as Duchesne shows {Origines, ch. i.) was influenced by 
that of the Jewish synagogue, but the theory that the Church 
adopted the Old Testament ritual is of quite late growth. What 
is certain is that certain festivals involving processions were 
adopted by the Christian Church from the pagan calendar of 
Rome. Here we need only_ mention the litaniae majores el mi- 
nores, which are stated by Usenet (“ Alte Bittgttnge,” in Zeller, 
Philosophische Aujsiitze, p. 278 seq.) to have been first instituted 
by Pope Liberius (352-366). It is generally acknowledged that 
they are the equivalent of the Christian Church of the Roman 
lustrations of the crops in spring, the Ambarvalia, &c. The 
liiania major, or great procession on St Mark’s Day (April 25) 
is shown to coincide both in date and ritual with the Roman 
Robigalia, which took place a.d. vii. Kal. Mai., and consisted 
in a procession leaving Rome by the Flaminian gate, and 
proceeding by way of the Milvian bridge to a sanctuaiy^ at the 
5th milestone of the Via Claudia, where the fiamen guitimlis 
sacrificed a dog and a sheep to avert blight, (rohigo) from the 
crops {Fasti praeneslini, C.T.L.T., p. 317). The litania major 
followed the same route as far as the Milvian bridge, when it 
turned off and returned to St Peter’s, where mass was celebrated. 
This was already established as an annual festival by 598, as 
is shown by a document of Gregory the Great {Regist. ii.) which 
inculcates the duty of celebrating litaniam, quae major ai 
omnibus appellatur. The liUmiae minores or rogations, held 
on the three days preceding Ascension Day, were first introduced 
into Gaul by Bishop Mamertus of Vienne (c. 470), and made 
binding for all Gaul by the first Council of Orleans (jii). The 
litaniae minores were also adopted for these three days in Rome 
by Leo lll.(c. 800). A de.scription of the institution and character 
of the Ascen-siontide rogations is given by Sidonius Apollinaris 
{Ep. V. 14). “ The solemnity of these,” he says, “ was first 
established by Mamertus. Hitherto they had been erratic, 
lukewarm and poorly attended {vagae, lepenles, tnjrequentesque); 
those which he instituted were characterized by fasting, prayers, 
psalms and tears.” In the Ambrosian rite the rogations take 
place after Ascensiontide, and in the Spanish on the Thursday 
to Saturday after Whitsuntide, and in November (Synod of 
Girona, 517). 

I Litanies, owing to the fact that they were sung in procession 
were in Eneland sometimes themselves called ' processions.” 
Thus we road in the " Order of making Knights of tlic Bath for 
the Cmonation of Queen Elisabeth ": ” the parson of the said 
church knelynge saitlthe procession in Englysche and all that were 
there answered the parson " (B. M. Add. MSS. 4712, p. 51, printed 
in Anstis’s Observaitons, p. 53). 

* Sec Martigny, Diet, des antiquiUs chr., s.v. " Processions," 
“ Stations," " Translations" for details of processions under 
Constantine, and Du Cange, s.c. ” Proceaiio " for various processions 
in the middle ages. 


It is impossible to describe in detail the vast development 
of processions during the middle ages. The most P ro om ton 
important and characteristic of these still have a 
place in the ritual of the Roman Catholic Church, 

The rules governing them are laid down in the ctbolie 
Rituale Romanum (Tit. ix.), and they are classified Ctoret. 
in the following way :— 

(i) Processiones generates, in which the whole body of the clergy 
takes part. (2) Processiones ordinariae, on yearly festivals, such 
as the Feast of the Purification of the Virgin (Candlemas, q.v.), the 
procession on Palm Sunday {q.v.), the litaniae majores and minores, 
the Feast of Corpus Christi (y.e.), and on other days, according 
to the custom of the churches. (3) Processiones extraordinariae, 
or processions ordered on special cccasions, e.g. to pray for 
rain or fine weather, in time ot storm, famine, plague, war, or, in 
fuaeunque tribuiatione, processions of thanksgiving, translation of 
relics, the dedication of a church or cemetery. There are also 
processions of honour, for instance to meet a royal p^sonage, or 
the bishop on bis first entry into his diocese (Ponlif. rom. iii.). 
Those taking part in processions are to walk bare-headed (weather 
permitting), two and two, in decent costume, and with reverent 
mien; clergy and laity, men and women, arc to walk separately. 
Tlie cross is carried at the head of the procession, and banners 
embroidered with sacred pictures in places where this is customary; 
these banners must not be of military or triangular shape. Violet 
is the colour prescribed for processions, except on the Feast of 
Corpus Christi, or on a day when some other colour is prescribed. 
The officiating priest wears a cope, or at least a surplice with a violet 
stolid the other priests and clergy wear surplices. 

Where the host is carried in procession it is covered always by 
a canopy, and accompanied by lights. At the litaniae majores and 
minores and other penitential processions, joyful hymns arc not 
allowed, but the litanies arc sung, and, if the length of the pro¬ 
cession requires, the penitential and gradual psalms. 

As to the discipline regarding processions the bishop, according 
to the Council of Trent {Sees. 15 de reg. cap. 0), appoints and regulates 
processions and public prayci's outside the churches. 

The observance or variation of the discipiinc belongs to the 
Congregation of Rites; in pontifical processions, which are regulated 
by the masters of the ctTcmonics {magistri ceremoniarum pontifi- 
calium), these points arc decided by the chief cardinal-deccon. As 
to processions within the churches, some diflerencc of opinion 
having arisen as to the regulating authority, the Congregation of 
lutes has decided tliat the bishop must ask, though not necessarily 
follow, the advice of the chapter in their regulation. 

Rejormed Churches. —The Reformation abolished in all Prote.s- 
tant countries those processions associated with the doctrine 
of transubstantiation (Corpus Christi); “ the Sacrament of the 
Lord’s Supper,” according to the 28th Article of Religion of the 
Church of England ” was not by Christ’s ordinance reserved, 
carried about, lifted up, or worshipped.” It also abolished those 
associated with the cult of the Blessed Virgin and the .saints. 
The stem simplicity of Calvinism, indeed, would not tolerate 
religious processions of any kind, and from the ” Reformed ’’ 
Churches they vanished altogether. The more conservative 
temper of the Anglican and Lutheran communions, however, 
suffered the retention of such processions as did not conflict 
with the reformed doctrines, though even in these Churches they 
met with opposition and tended after a while to fall into disuse. 

The Lutheran practice has varied at different times and in 
different countries. Thus, according to the Wiirttemberg 
Kirchenordnung of 1553, a funeral procession was 
prescribed, the bier being followed by the congrega- 
tion singing hymns; the Brandenburg Kirchenord¬ 
nung (1540) directed a cross-bearer to precede the procession 
and lighted candles to be carried, and this was prescribed also 
by the Waldeck Kirchenordnung of 1556. At present funeral 
processions survive in general only in the country districts; 
the processional cross or crucifix is still carried. In some 
provinces also the Lutheran Church has retained the ancient 
rogation processions in the week before Whitsuntide and, in 
some cases, in the month of May or on spiecial occasions {e.g. 
days of humiliation, Busslage), processions about the fields to 
ask a blessing on the crops. On these occasions the ancient 
litanies are still used. 

In England “ the perambulations of the circuits of the parishes 
..,. used heretofore in the days of rogations ” were ordered to be 
observed by the Injunctions of Queen Elizabeth in 1559; and 
for these processions certain “ psalms, prayers and homilies ” 
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we)« pmcribed. The Puritans, who aimed at setting up the 
Genevan model, objected j and the visitation articles of the 
bishops in Charles I.’s time make fnquent inquisition 
into the neglect of the clergy to obey the law in this 
■ matter. With “ the profane, ungodly, presumptuous 
multitude ” (to quote Baxter’s Saints’ Rest, 1650, pp. 344, 345), 
however, these “ processions and perambulationsappear to 
have been very popular, though “ only the traditions of their 
fathers.” However this may be, the Oimmonwealth made on 
end of them, and they seem never to have been revived; Sparrow, 
in his Rationale upon the Book of Common Prayer (London, 1668), 
speaks of “ the service formerly appointed in the Rogation days 
of Procession.” 

Amon| the processions that survived the Reformation in 
the Enghsh Church was tliat of th^ sovereign and the Einights of 
the Garter on St George’s Day. This was until Charles Il.’s 
time a regular rogation, the choristers in surplices, the gentlemen 
of the royal chapel in copes, and the canons and other clergy in 
copes preceding the knights and singing the litany. In 1661, 
after the Restoration, 1 ^ order of the sovereign and knights 
companions in chapter “ that supplicational procession " was 
“ converted into a hymn of thanksgiving.’ Akm to this 
procession also are the others connected with royal functions; 
coronations, funerals. These retained, and retain, many prc- 
Reformation features elsewhere fallen obsolete. Thus at the 
funeral of George II. (1760) the body was received at the door 
of the Abbey by the dean and prebendaries in their copes, 
attended by the choir, all carrying lighted tapers, who preceded 
it up the church, singing. 

TTie only procession formerly prescribed in the Book of 
Common Prayer is that in the order of the burial of the dead, 
where the rubric directs that “ the priest and clerks meeting the 
corpse at the entrance of the churchyard, and going before it, 
cither into the church, or towards the grave, shall say, or sing” 
certain verses of Scripture. Tapers seem to have been carried, 
not only at royal funerals, until well into the i8th century (see 
Lights, Ceremonial). Accessions, with singing of the litany 
or of hymns, appear also to have been always usual on such 
occasions as the consecration of churches and churchyards and 
the solemn reception of a visiting bishop. Under the influence 
of the Catholic revival, associated with the Oxford Tractarians, 
processions have become increasingly popular in the English 
Church, pre-Rcformation usages having in some churches been 
revived without any legal sanction. The most common forms, 
however, are the processional litanies, and the solemn entry of 
clergy and choir into the'church, which on festivals is accom¬ 
panied by the singing of a processional hymn, their exit being 
similarly accompanied by the chanting of the Nunc Dimittis. 
In this connexion the use of the processional cross, banners and 
lights has been largely revived. 

See the article " Bittpilnge," by M. Herold, in Heriog-Hauck, 
Reolencykiopadie, ill. 248 (3rd ed., Leipiig, 1807); Wetzer und Weitc, 
Kirchenltxihon, s.v, " Aozeasion, Bittgiingo Litanei" and Smith’s 
Dictionary 0/ Christian Antiquities, s.v. " Procession." For the early 
ritual see Duchesne, Origines du culte chritiev (3rd ed., Paris, 1903). 
See also G. Catalan!, Rituale romanum perpetuis commentariis 
exomatum (1760); N. Serarius, Sacri peripatetici dc sacris ecclesiae 
catkolicae processionibus (2 vola, Cologne, 1607); Jac. Gretscr, De 
ecclesiae romanae processtonibus (2 vols., Ingolstadt, 1606); Tac. 
Evcillon, De processionibus ecclesiae (Paris, 1641); Edw. Martibic, 
De aniiquis ecclesiae ritibus (3 vols., Antwerp, 176.3), &c. For the 
past usage of the Church of England, Hierurgia anglicana, ed. Vernon 
Staley, p. ii. pp. 3-22 (London, 1903). 

PROCESSIOR PATH (Lat. ambitus templt), the route taken by 
processions on solemn days in large churches—up the north 
aisle, round behind the high altar, down the south aisle, and 
then UD the centre of the nave. 

PROOES*VERBAL (Fr. precis, process, Late Lat. verbalis, 
from verbum, word), in French law, a detailed authenticated 
account drawn up by a magistrate, police officer, or other person 
having authority of acts or proceedings done in the exercise 
of bis duty. In a criminal charge, a procis-verbal is a statement 
of the facts of the case. The term is also sometimes applied to 
the written minutes of a meeting or assembly. 


PROOIOA (Or.llpoxiln], Lat. Prodtyta), an island ofi the coast 
of Campania, Italy, a m. S.W. of Cs^ Miseno, and a m. N.£. 
of Ischia on the west side of the Gulf of Naples, and about la m. 
S.W. of Naples. Pop. (1901), of the town, asao; of the whole 
island, one commune, 14440. It.is about a m. in length and 
of varying width, and, reckoning in the adjacent island oA^'ivara, 
is made up of four extinct craters, parts of the margins of all of 
which have been destroyed by the sea. The highest point of 
it is only 250 ft. above searlevel. It is very fertile, and the 
population is engaged in the cultivation of vines and fruit and in 
fishing. Procida, the only town, lies on the east side; its castle 
is now a prbon. It also contains a royal palace. Classical 
authors explained the name of Procida either as an allusion to 
its having been detached from Ischia, or as being that of the 
nurse of Aeneas. 

PROGLAHATION (Lat. p-oclamare, to make public by 
announcement), in English law, a formal announcement (royal 
proclamation), made under the great seal, of some matter which 
the king in council desires to make known to his subjects : e.g. 
the declaration of war, the statement of neutrality, the sum¬ 
moning or dissolution of parliament, or the bringing into opera¬ 
tion of the provisions of some statute the enforcement of which 
the legislature has left to the discretion of the king in council. 
Royal proclamations of this character, made in furtherance of 
the executive power of the Crmvn, are binding on the subject, 
“ where they do not either contradict the old laws or tend to 
establish new ones, but only confine the execution of such laws 
as are already in being in such manner as the sovereign shall 
judge necesaary ” (Blackstone’s Commentaries, ed. Stephen, ii. 
528; Stephen’s Commentaries, 14th ed. 1903, ii. 506, 507; Dicey, 
Law of the Constitution, 6th ed., 51). Royal proclamations, 
which, although not made in pursuance of the executive powers 
of the Crown, either call upon the subject to fulfil .some duty 
which he is by law bound to perform, or to abstain from any 
acts or conduct already prohibited by law, are lawful and right, 
and disobedience to them (while not of itself a misdemeanour) 
is an aggias'ation of the offence (see charge of Chief Justice 
Cockhum to the grand jury in R. v. Eyre (1867) and Case of 
Proclamations 1610, 12 Co. Rep. 74). The Crown has from 
time to time legislated by proclamation; and the Statute of 
Proclamations 1539 proi'ided that proclamations made by the 
king with the assent of the council should have the force of 
statute law if they were not prejudicial to “ any person’s 
inheritance, offices, liberties, goods, chattels or life.” But this 
enactment was repealed by an act of 1547; and it is certain that 
a proclamation purporting to be made in the exerci.se of legisla¬ 
tive power by which the sovereign imposes a duty to which the 
subject is not by law liable, or prohibits under penalties what is 
not an offence at law, or adds fresh penalties to any offence, is of 
no effect unless itself issued in virtue of statutory authority 
(see also Order in Council). The Crown has power to legis¬ 
late by proclamation for a newly conquered country (Jenkyns, 
British Rule and Jurisdiction beyond the 5 saj); and this power 
was freely exercised in the Transvaal Colony during the Boer 
War of 1899-1902. In the British colonies, ordinances are fre¬ 
quently brought into force by proclamation; certain imperial 
acts do not take effect in a colony until there proclaimed («.g. 
the Foreign Enlistment Act 1870); and proclamations are con¬ 
stantly issued in furtherance of executive acts. In many 
British protectorates the high commissioner or administrator 
is empowered to legislate by proclamation. 

In the old system of real property law in England, fines, levied 
with “ proclamations,” i.e. with successive public announcements 
of the transaction in open court, barred the rights of strangers, 
as well as parties, in case they had not made claim to the property 
conveyed within five years thereafter (acts 1483-1484 and 1488^ 
1489). These proclamations were originally made sixteen times, 
four times in the term in which the fine was levied, and four times 
in each of the tifiree succeeding terms. Afterwards the number of 
proclamations was reduced to one in each of the four terms. The 
proclamations were endorsed on the back of the record. The system 
was abolished by the Fines and Recoveries Act 1833. (A. W. R.) 

PROOLUB, or Proculus (a.d. 410-485), the chief representa¬ 
tive of the later Neoplatonists, was bom at Xkmstantinople, but 
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brooghtiUp at Xanthus in Lyda. Having studied gratamar 
under Orion and philosophy under Olympiodorus the Peripa¬ 
tetic, at Alexandria, he pnocMded to Atluns. There he attended 
the lectures of the Neoplatanist^i Plutarch and Syrianus, and 
about 450 succeeded the latter in the chair of philosophy (hence 
his surname Diadochus, which, however, is referred by others to 
his being the " successor ” of Plato^. As an ardent upholder 
of the old pagan religion Prochis incurred the hatred of the 
Christians, and was obliged to take refuge in Asia Minor. After 
a year’s afaseoce he returned to Athens, where he remained until 
his death. His epitaph, written by himself, is to be found in 
Aulhologia palatina, vii. 451. Although possessed of ample 
means, Fruclus ted a most temperate, even ascetic life, and 
employed his wealth in gmerous relief of the poor. He was 
supposed to hold communion witii the gods, who endowed him 
with miraculous powers. He acted up to his famous saying 
that “ the philosopher should be the hierophant of the whole 
woiid ” by celebrating Egyptian and Chalda^ as well as Greek 
festivals, and on certain days performing sacred rites in honour 
of all the dead. 

His great literary activity was chiefly devoted to the elucida¬ 
tion of the writings of Plato. There are still extant commen¬ 
taries on the First Alcibiades, Parmenides, Republic, Timaeus 
and Cratyltss. His views ace more fully expounded in the 
lltpi rqs nara HAnfrum btoKnyiat (In Plaionts Ikeclogtam). 
The 2 toix«Wk btoKayuerj (Instilutio theologica) contains a 
compendious account of the principles of Neoplatonism and the 
mo^fleations introduced in it by Proclus himself. The pseudo- 
Aristotelian De causis is an Arabic extract from this work, 
ascribed to Alfarabius (d. 950), circulated in the west by means 
of a Latin translation (ed. 0 . Bardenhewer, Ereiburg, 1882). 
It was answered by the Ciiristian rhetorician Procopius of Gaza 
in a treatise which was deliberately appropriated without 
acknowledgment by Nicolaus of Methone, a Byzantine theologian 
of the isth century (see W. Christ, Gtsch. der griechischen 
Litteratur, 1898, S 692). Other philosophical works by Proclus 
are ^ixruo; 9 Ilcpl KiyriavtK (Instiiulio physica sine 

De MOtU, a conapendium of the last five bonks of Aristotle’s 
Ucpl aK|3oa(rcm;, De physica auscullalione), and De 

p/romdenda et fate. Decern dubitaiiones circa providenliam, De 
malorum subsistentia, known only by the Latin translation of 
William of Moerbeke (archbishop of Corinth, 1277-1281), who 
also translated the iSTotx<fv>(nt t)to\nyunj into Latin, In 
addition to the epitaph already mentioned, Proclus was the 
author of hymns, seven of which have been preserved (to Helios, 
^hrodite, the Muses, the Gods, the Lycian Aphrodite, Hecate 
and Janus, and Athena), and of an epigram in the Greek Antho¬ 
logy (An//bof, pal. iii, 3,166 in Didot edition). His astronomical 
and mathematical writings include 'YrorvrruKnt twv aorrpo- 
roputUr vmOtmuiy (Hypotyposis astronomicarum positionum, 
ed. C. Mmiitius, Leipzig, 1909); IIcpl o-^ipaf (De sphaera); 
IlapadipairK efs Tr/r UroXt^taiov rtrpdjlL^Xjov, a paraphrase of the 
difficult passages in Ptolemy’s astrological work TetrabibUis; 
Ets TO vpSrrav riav EvkXciSov orotp^ftW, a commentary on the first 
book of Euclid’s Elements-, a short treatise on the effect'of 
eclipses (De effectibus eclipsium, only in a Latin translation). 

His grammatical works are; a commentary on the Works cmd 
Days of Hesiod (incomplete); some scholia on Homer; on elemen¬ 
tary treatise on tho epistolary style, ll«pl irrurTokcp.atovxapaicT^pos 
(Characteres episiolici), attributed in some MSS. .to Libanius. 
The Xpijorupadia ypap,pArutrj by a Proclus, who is identified 
by Suldas with the Neoplatonist, is probably the work of a 
grammarian of the 2nd or 3rd century, though Wilamowita- 
MfiUendorS (Pkilolog. Untermch. vii.; supported by 0 . Immisch 
in Festschrift Th. Gomfm, pp. 237-274) agrees with Suldas. 
According to Suldas, he was also the author of ’Eiri7(<ip^^Ta nj 
KarX XptoTw^ (Animadversianes dsiodeviginti m chrisdanos). 
Thb work, identified by W. Christ with the Insfitudo theologica, 
was answered by Joannes Phfloponus (7th centuryl in his 
De aoternitate mwtM. Some of his commentary on the Chal- 
daeon onclca (Aoyta X«X&imu) has been diaeovered in modem 
times. ' 


Th«e it no oon^ete edition of the works of Ptocliw. The 
aolection of V. Cousin (Paris, 1B64] contsins the treatisos Pe provi- 
dentia el fata, Pecem dubitationes, and De malorum subsistenlia, 
the conunenttfies on the Alcibiades and Parmenides. The insfitufio 
Iheetogica has been edited by G. F. Creozer in tte Didot edidoh 
of Plminus (Paris, 1855I; the /n Platonis theologiam has not bKn 
c^rinted since 1618, when it was published by Aemilius Fortus 
with a Latin translation. Most recent editions of individual w6rks 
are; Commentaries on the Parmenides, French translation with notes 
by A. F. Cbaignet (1900-1903); Republic, by W. Kroll (1899- 
1901).; Timaeus, by E. Diehl (1903- ); Hymns, by E. Abel (1883) 

and A, Ludwich (1895); commentary on Euclid by G. Fri^em 
(1873); A^ia XaxSolKil, by A. Jahn (1891); Characteres epistolid, by 

A. Westermann (1856), Scholia to Hesiod in E. Vollbehr’s edition 
(1844). Thomas Tayler, the " Platonist,” translated the com¬ 
mentaries on tho Timaeus and Euclid, The Theology of Plato, the 
Elements of Theology and the three Latin treatises. 

On Proclus generally and his works see article in Suidas; Marlnus, 
Vita Proeti; j. A. Fabricina, Bibliotheca graeca (od. Hades), ix. 
363-445; W. Christ, Geschichte der griechischen Litteratur (1098), 
1 623; J. E. Sandys, 0/ Classical Scholarship (1906),!. 37a; 
J. B. Bury, Later Roman Empire (1889), i. 13, where Proclus is 
styled the " Hegel of Neoplatonism on nis philosophy, T. 
Whittaker, The Neo-Platonisls (1901), and Neoplatonism. 

Extracts from the XpnirropaSlu are preserved in Pbotius {Cod. 239), 
almost tho only source of information regarding the epic cyde; on the 
question of authorship, sec Christ, jj 637, and Sandys, p. 379; also D. 

B. Monro’s appendix to his ed. of Homer's Odyssey (1901), xiii.-xxiv. 

PROCOPIUS, Byzantine historian, was bom at Caesarea in 
Palestine towards the end of the sth century a.d. He became a 
lawyer, probably at Constantmoplc, and was in 527 appointed 
secretary and legal adviser to Bclisarius, who was proceeding 
to command the imperial army in the war against the Persians 
(De bello persico i. 12). When the Persian War was suspended 
and BeU.sarius was despatched against the Vandals of Africa 
in S 33 > Procopius again accompanied him, as he sub.sequently 
did in the war against the Ostrogoths of Italy, which b^an in 
535. After the capture of Ravenna in 540 I^copius seems to 
have returned to Constantinople, since he minutely describes the 
great plague of 54a (op. cit, ii. 22). It does not appear whether 
he was with the Roman armies in the later stages of the Gothic 
War, when Belisarius and afterwards Narses fought against 
Totila in Italy; his narrative of these years is much less full 
and minute than that of the earlier warfare. Of his subsequent 
fortimes we know nothing, except that he was living in 5591 
Whether he was the Procopius who was pnifoct of Constantinople 
in 562 (Theopbanes, Chronographia, 201, 202), and was removed 
from office in the year following, cannot be determined. As the 
historian was evidently a person of note, who had obtained the 
rank of iUustrius (Suldas), and from a pa.ssage in the Anecdoia 
(12) seems to have risen to be a senator, there is no improbability 
in his having been raised to the high office of prefect. 

Procopius’s writings fall into three divisions: the Histories 
(Persian, Vandal and Gothic Wars), in eight books; the treatise 
on the Buildings of Justinian (De aedificiis), in six books; and 
the Unpublished Memoirs (’Av«K8oTa, Histaria arcana), so called 
because they were not published during the lifetime of the 
author. 

The Histories are called by the author himself the Booh about 
the IParr(M iirip tuv noXtfuoy Loyoi). They consist of: (i) the 
Persian Wars, in two books, giving a narrative of tho long struggle 
of the emperors Justin and Justinian against the Persian kings 
Kavadh and Chosroes Anushirvan down to 550; (2) the Vandal 
War, in two books, desaibing the conquest of the Vandal 
kin^om in Africa and the subsequent events there from 532 
down to 546 (with a few words on later occurrences); (3) the 
Gothic War, in three books, narrating the war agakut the 
Ostrogoths in Sicily and Italy from 536 till 552, The ei^th 
book contains a further Bumraary of evenU doyro to 554, 'ftese 
ei^t books of Histories, althou^ mainly occupied with milit|Dry 
matters, contain notices of some of the more important domestic 
events, such as tho Nika insurrection at Constantinople in 532, 
the plague in 542, the conspiracy of Artabenes ip 
tell us, however, comparatively little about the civd adminia- 
tration of the empire, and nothing about legislation. On the 
other hand they are rich in gtognphicgl and ethnographical 
information. 
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.Asanrhistorian Proaopius is of quHe uimstud lnerit, sriien-the 
gtoeraliy Jow litentiy level of hie age « aonsidered. Se is tn- 
du^kaits in collecting itnts, careful and impartial m stating 
them.; his judgment is soiiad, his reflections generally acute, 
his conceptions.of the geneml march and movement of things 
not unworthy of the great events he has recorded. Hb descrip¬ 
tions, particularly of military opemtioas, are clear, and Us 
especial ifondness for this part of the subject seldom leads him 
into tmnecesstuy minuteness. The style, although marked by 
mannerisms, by occasional affectations and rhetorical devices, 
is on the whole direct and businesslike, nor is the Greek bad for 
the period in which he wrote. His models are Thucydides and 
Herodotus. The former he mutates in the maxims (yiw/uu) he 
throws in and t^ speeches which he puts into the mouth of 
the diief actors; the latter in his frequent geographical digres¬ 
sions, in the personal anecdotes, in the testocy to collect and 
attach some credence to marvelltnis tales. The speeches are 
obviously composed by Prooopius himself, rarely showing any 
dramatic variety in their language, but they seem sometimm 
to convey the substance of what was said; and even when this 
is not the case they frequently serve to bring out the points 
of a critical situation. Procopius is almost as much a geo¬ 
grapher as an hi.storian, and his descriptions of the people and 
places he him.self visited are generally careful and thorough. 
Although a warmly patriotic Roman, he does full justice to 
the merits of the barbarian enemies of the empire, particularly 
the Ostrogoths; although the subject of a despotic prince, be 
critkiees the civil and military administration of Justinian 
and his dealings with foreign peoplc.s with a freedom which 
gives a favourable impression of the tolerance of the emperor. 
His chief defects are a somewhat pretentious and at the 
same time monotonous style, and a want of sympatlqr and 
intensity. 

The De aedificiis contains an account of the chief public 
works executed during the reign of Justinian down to 558 (in 
which year it seems to have been composed), partamlarly 
churches, palaces, hospitals, fortresses, roads, bridge;, and other 
river works throughout the empire. All these are of course 
ascribed to the personal action of the monarch. If not written 
at the command of Justinian (as some have supposed), it is 
evidently grounded on ofiicial information, and is full of gro.ss 
flattery of the emperor and of the (then deceased) empress. Jn 
point of style it is greatly inferior to the Histones —^florid, 
pompous and affected, and at the same time tedious. Its cliief 
value lies in the geographical notices which it contains. 

The Anudota (“ Secret Histon’ ”) purports to be a supplement 
to the Histories, containing explanations and additions which 
the author could not insert in the latter work for fear of Justinkn 
and Theodora. It is a furious invective against these sovereigns, 
their diaracters, personal conduct and government, with attacks 
on Belisarius and his wife Antonina, and on other noted officials 
in the civil and military services of the empire. Owing to the 
ferocity and brutality of the attacks upon Justinian, the authen¬ 
ticity of the Anecdola has often been called in question, but tlie 
claims of Procopius to the authorship are now generally recog¬ 
nized. In point of style, the Anecdota is inferior to the Histories, 
and has the air of being unfinished, or at least umevised. Its 
merit lies in the furious earnestness with which it is written, 
which gives it a force and reality sometimes wanting in the more 
elaborate books written for publication. The history of Philip 
of Uacedon by Theopompus probably furnished the author 
with a model. 

The best complete edition of Procopius is by J. Hanry fTeubner 
Series, 1905); too Gothic War has been edited by D. Comaretti 
with as Italian translation. There ace Engliidi 
txansUtiona of the History ot the Wars, by H. Holcroft {lOsjf; of 
the Anecuota (1674, anonymous); of the Building^ by Aubrey 
Stewart (1888, m Palestine Pilgrims’ Text Society). Chief authori¬ 
ties; F. Dahn, Procopius voH Cisarta (18^4); W. S. Teuffel in 
Studien uad Charakteristiken <a»<J ed., 1889); L. Ranke, Welt- 
tfscUcht* <1883), iv. 2. On the genuineness of the Anecdota cf. 
T. B. Bury (who agrees with Ranke In rejecting the authorship of 
WoCoplus) .A History of the Later Roman Empire (1889), vol. i., 
and introd. to vol. i. (p. 57) and app. to vol. Iv. of his edition of 
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Gibbon's DetUne tmi Fall. For the litatiatttiO of the 
generally:,see C. Ksumbachei, Gesskichie der byii»itini^li*n-.l.ittertdnr 
(anfl «d., 189;^ , 

TROCOPIUfl Of GAZA (c. 46^528 Christian sopUst 
and rhetorician, ope of the most importmit rqjre^ntafiyes 
of the famous s<mool of his native place. 'Here he spent nearly 
the t^ole of his life teaching wd writing and took no .part in 
the theological movements of his time. The little that is known 
of him is to be found in his letters and the encomium by his .pupil 
and successor Choricius. He was the author of numerous 
rhetorical and theological works. Of the former, his panegyric 
on the emperor Anastasius alone is extant; the description of 
the church of St Sophia and the monody on ks partial destruc¬ 
tion by an earthquake are spurious. His letters (162 in number), 
addressed to persons of rank, friends, and literary opponents, 
throw valuable light upon the condition of the sophistical 
rhetoric of the period and the character of the writer. The 
fragment of a polemical treatise arainst thcNeoplatonistProclus 
is now assigned to Nicolaus., ar^bishop of Methone in Pelo- 
pminesus (fl. 12th century). Procopius’s theological writings 
consist of commentaries on the Octateuch, the books of Kings 
and Chronicles, Isaiah, the Prov'erbs, the Song of Songs and 
Ecclesiastes. They are amongst the earliest examples of the 
“ catenic ” {catena, chain) form of commentary, consisting 
of a series of extracts from the fathers, arranged, with inde¬ 
pendent additions, to elucidate the portions of Scripture con¬ 
cerned. Photius {cod. 206), while blaming the diffuseness of 
these commentaries, praises the writer’s learning and style, 
which, however, he considers too ornate for the purpose. 

Completu cJitione of the works of Procopius in Migne, Pafmfogia 

f raeca, Ixxxvii; tlic letters also in Episiologra-flii graeci, ed. 
t. Hercher (1873); see also K. Seitz, Die Schute von Gata (1892): 
D. Russos, rptit rafalm (Constantinople, 1893); L. EiserSiofer, 
Procopius von Gata (1697); further bibliographic^ notloes in 
C. Knimbacher, Geschichte der byeantinischen Idtleratur (1897), and 
article by G. Kruger in Herzog-Hauck's Realencyctopidie fiir 
protestannseke Theologie (190S). 

FBOCRUSTES (Gr. fof “ the stretcher ”), also called Poly- 
PEMON or Damastes, m Greek legend, a robber dwelling in the 
neighbourhood of Eleusis, who was lain by Theseus. He had 
two bedsteads (according to some, only one), the one very long, 
the other very short. When a stranger claimed his hospitality, 
Procrustes compelled him, if he was tall, to lie down on the 
short bed, and then cut off his extremities to make him fit. 
If on the other hand he was short, he was placed on the long 
bed.stead and his limbs pulled out until he died from exhaustion. 
The “ bed of Procrustes ” has become proverbial. 

Died. Sic. iv. 39; Hyginus, fab. 38; Phrtarch, Theseus, li; 
Pausauias i. 38, 5. 

PBOCTER, BRYAN WALLER (1787-1874), English poet, was 
bom at Leeds on the 21st of November 1787. He was educated 
at Harrow, where he had for contemporaries Lord Byron and Sir 
Robert Peel. On leaving school he was placed in the office of 
a solicitor at Caine, Wiltshire, remaining there until about 1807, 
when he returned to London to study law. By the death of his 
father in 1816 he became pos.5e3sed of a small property, and soon 
after entered into partnership with a solicitor; but in 1820 the 
partnership was dissolved, and he began to write under the 
pseudonym of “ Barry Cornwall.” After his marriage in 1824 
to Miss Skepper, a daughter of Mrs Basil Montague, li returned 
to his professional work as conveyancer, .and was called to the 
bar in 1831. In the following year he was appointed metmpoli- 
tan commissioner of lunacy—an appointment annually renewed 
until his election to the permanent commission constituted by 
the act of 1842. He resigned office in 1861. He died on the 
5th of October 1874. Most of his verse was composed between 
1815, when he began to contribute bo the Literary GateUe, and 
1823, or at laftest 1832. 

His principal poetical works were: Dramatic Scenes and ether 
Poenu (1819), A Siedian Story (1620), Mirandola, a tcagedy 
performed at Coveat Garden widj Maceeas^, Charins Kemble 
and Miss Foote in the leading parts (1821), The Flood ef Thessaly 
(1B23), and English Smgs (183a). He waa .also the author of 
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Effifies poeitca (1824), Life of Edmund Kean (1835), Essays 
and Tales in Prose (1851), Charles Lamb ; a Memoir (1866)^ and 
of memoirs of Ben Jonson and Shakespeare for editions of their 
works. A posthumous autobiographical fragment with notes 
of his literary friends, of whom he had a wide range from Bowles 
to Browning, was published in 1877, with some additions by 
Coventry Patmore, Qiarles Lamb gave the highest possible 

raise to his friend’s Dramatic Sketches when he said that had 

e found them as anonymous manuscript in the Garrick collec¬ 
tion he would have had no hesitation about including them in 
his Dramatic Specimens. He was perhaps not an impartial 
critic. *' Barry Cornwall’s ” genius cannot be said to have been 
entirely mimetic, but his works are full of subdued echoes. His 
songs have caught some notes from the Elizabethan and Cavalier 
lyrics, and blended them with others from the leading poets 
of his own time; and his dramatic fragments show a simitar 
infusion of the early Victorian spirit into pre-Restoration forms 
and cadences. The results are somewhat heterogeneous, and 
lack the impress of a pervading and dominant personality to 
give them unity, but they abound in pleasant touches, with 
here and there the flash of a higher, though casual, inspiration. 

His daughter, AnELAinp. Anne Procter (18*5-1864), also a 
poet, was bom on the 30th of October 18*5. She began to con¬ 
tribute^ to Household Words in 1853. She adopted the name of 
“ Mary Berwick,” so that the editor, Charles Dicken.s, should not 
be prejudiced by his friendship for the Procters. Her principal 
work is Legends and Lyrics, of which a fu'St series, published in 
1858, ran through nine editions in seven years, while a .second 
series issued in i860 met with a similar success. Her unambitious 
verses dealing with simple emotional themes in a simple manner 
have a charm which is scarcely explicable on the ground of high 
literary merit, but which is due rather to the fact that they are 
the cultured expression of an earnest and beneficent life. Among 
the best known of her poems are The Angel's Story, The Legend 
of Bregenz and The Legend of Provence. Many of her .songs and 
hymns are very popular. Latterly she became a convert to 
Roman Catholicism, and her philanthropic zeal appears to have 
hastened her death, which took place on the 2nd of February 
1864. 

PROCTOR, ALEXANDER PHIMISTER (1862- ), American 

sculptor and painter, was bom at Ontario, Canada, on the 27th 
of September 1862. As a youth he lived at Denver, Colorado, 
spending much of his time in the Rocky Mountains, and his 
familiarity with the ways and habits of wild animals was .supple¬ 
mented later by study in the Jardin des Plantes, Paris. He was 
a pupil at the National Academy of Design and later in the Art 
Students’ League, in New York, and first attracted attention 
by his statues of wild animals at the Columbian Exposition, 
Chicago. In 1896 he won the Rinehart Scholarship, which 
enabW him to spend five years in Paris, where he studied under 
Puech and J. A. Injalbert. Among his works of sculpture are : 
“Indian Warrior” (a small bronze); “Panthers,” Prospect 
Park, Brooklyn, New York; “ Quadriga,” for United States 
Pavilion, Paris Exhibition (1900), and groups in the City Park, 
Denver, and Zoological Park, New York. His pictures of wild 
animals, mainly in water colours, are also characteristic. He 
became a member of the Society of American Artists (1893), 
of the Natioiml Academy of Design (1904), of the American 
Water Color Society, and of the Architectural League, New 
York. 

ntOCTOR, RICHARD AN’raONY (1837-1888), British astro¬ 
nomer, was bom at Chelsea on the 23rd of March 1837. He was 
a delicate child, and, his father dying in 1850, his mother attended 
herself to his rfucation. On his health improving he was sent 
to King’s College, London, from which he obtained a scholarship 
at St John’s College, Cambridge. He graduated in i860 as 
23rd wrangler. His marriage while still an undergraduate 
probably accounted for his low place in the tripos. He then 
read for the bar, but turned to astronomy and authorship 
instead, and in 1865 published an article on the “ Colours of 
Double Stars” m the CmMll Magemne. His first book— 
Saturn and his Syslenh~-'ms published in the same year, at his 
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own expense. This work contains an elaborate account of the 
phenomena presented by the planet; but although favourably 
received by astronomers, it had no great sale. He intended to 
follow it up with similar treatises on Mars, Jupiter, sun, moon, 
comets and meteors, stars, and nebulae, and had in fact com¬ 
menced a monograph on Mars, when the failure of a New Zealand 
bank deprived him of an independence which would have enabled 
him to carry out his scheme without anxiety as to its commercial 
success or failure. Being thus obliged to depend upon his 
writings for the support of his family, and having learneo by the 
fate of his Saturn that the general public are not attracted by 
works requiring arduous study, he cultivated a more popular 
style. He wrote for a number of periodicals; and although 
he has stated that he would at this time willingly have “ turned 
to stonebreaking on the roads, or any other form of hard and 
honest but unscientific labour, if a modest competence had been 
offered ” him in any such direction, he attained a high degree 
of popularity, and his numerous works had a wide influence in 
familiarizing the public with the main facts of astronomy. His 
earlier efforts were, however, not always successful. His Hand¬ 
book of the Stars (1866) was refused by Messrs Longmans and 
Messrs Macmillan, but being privately printed, it sold fairly 
well. For his Half-Hours with the Telescope (1868), which 
eventually reached a 20th edition, he received originally £25 
from Me.ssrs Hardwick. Although teaching was uncongenial to 
him he took pupils in mathematics, and held for a time the 
position of mathematical coach for Woolwich and Sandhurst. 

His literary standing meantime improved, and he became a 
regular contributor to The Intellectual Observer, Chambers’s 
Journal and the Popular Science Review. In 1870 appeared his 
Other Worlds than Ours, in which he discussed the question of 
the plurality of worlds in the light of new facts. This was 
followed by a long series of popular treatises in rapid succession, 
amongst the more important of which are Light .Science for Leisure 
Hours and The Sun (1871); The Orbs around Vs and Essays on 
Astronomy (1872); The Expanse of Heaven, The Moon and The 
Borderland of Science (1873); The Universe and the Comittg 
Transits and Transits of Venus(iS’j^); Our Place among Infinities 
(1875); Myths and Marvels of Astronomy (1877); The Universe 
of (1878); Flowers of the Sky (1879); TAe Poetry of Astronomy 
(1880); Easy .Star Lessons and Familiar Science Studies (1882); 
Mysteries of Time and Space and The Great Pyramid (1883); 
The Universe of Suns (1884); The Seasons (1885); Other Suns 
than Ours and Half-Hours with the Stars (1887). In i88i he 
founded Ktwwledge, a popular weekly magazine of science 
(converted into a monthly in 1885), which had a considerable 
circulation. In it he wrote on a great variety of subjects, 
including chess and whist. He was also the author of the 
articles on astronomy in the American Cyclopaedia and the ninth 
edition of the Encyclopaedia Britannica, and was well known as 
a popular lecturer on astronomy in England, America and 
Australia. Elected a fellow of the Royal Astronomical Society 
in 1866, he became honorary secretary in 1872, and contributed 
eighty-three separate papers to its Monthly Notices. Of these 
the more noteworthy dealt with the distribution of stars, star- 
clusters and nebulae, and the construction of the sidereal 
universe. He was an expert in all that related to map-drawing, 
and published two star-atla.ses. A chart on an isographic 
projection, exhibiting all the stars contained in the Bonn 
Durckmusterung, was designed to show the laws according to 
which the stars down to the 9-ioth magnitude are distributed 
over the northern heavens. His “ Theoretical Considerations 
respecting the Corona ” {Monthly Notices, xxxi. 184, *54) also 
draerve mention, as well as his discussions of the rotation of 
Mars, by which he deduced it.s period with a probable error, of 
o’-005. He also vigorously criticized the official arrangements 
for observing the transits of Venus of 1874 and 1882. His 
largest and most ambitious work. Old and New Astronomy, 
unfortunately left unfinished at his death, was completed Ity 
A. Uowper Ranyard and published in 1892. He settled in 
America some time after his second marriage in 1881, and died 
at New York on Ae 12th of September 1888. 
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See MotiiUy Notiut, xlix. 164 ; Obunatary, ». 366; Tht Tittm, 
^ept 14, 1888); Knowledge {Oct. 1888, p. aOj); Appleton'i Annual 
Cyclopaedia, xiii. 707; Autobiographical Notes in New Science 
Review, i. 393. 

PROCTOR, an English variant of the word procurator (q.v.); 
strictly, a person who takes charge or acts for another, and so 
approaching very nearly in meaning to “ agent ” (q.v.). The 
title is used in England in three principal senses. 

1. A practitioner in the ecclesiastical and admiralty courts. 
A proctor in this sense is also a qualified person licensed by the 
archbishop of Canterbury to undertake duties such as are 
performed in other courts by solicitors, but this matter is now 
only of historical intoest, since by the Judicature Acts 1873 
and 187s all the business formerly confined to proctors may be 
coriducted by solicitors. The king’s proctor is the proctor or 
solicitor representing the Crown in the courts of probate and 
divorce. In petitions of divorce or for declaration of nullity of 
marriage the king's proctor may, under direction of the attorney- 
general, and by leave of the court, intervene in the suit for the 
purpose of jffovin^ collusion between the parties. His power of 
intervening is limited, by the Matrimonial Causes Act i860, to 
cases of collusion only, but he may also, as one of the public, show 
cause against a decree nisi being made absolute (see Divorce). 
In the admiralty court a proctor or procurator was an officer 
who, in conjunction with the king’s proctor, acted as the attorney 
or solicitor in ail causes concerning the lord high admiral’s affairs 
in the high court of admiralty and other courts. The king’s 
proctor so acted in all causes concerning the king. 

2. A representative of the clergy in convocation. A proctor 
in this sen,se represents either the chapter of a cathedral or the 
beneficed clergy of a diocese. In the province of Canterbury 
two proctors represent the clergy of each diocese; in that of 
York there are two for each archdeaconry. In both alike each 
chapter is represented by one. 

3. The name of certain important university officials. At 
Oxford the proctors {procuratores), under the statutes, supervise 
the transaction of university business and appoint delegates 
to look after any particular affairs wherever these are not other¬ 
wise provided for by statute. They are ex officio members of 
all the important delegacies, except that of the University Press. 
They also act as the asses.sors of the chancellor or his commissary 
in particular matters dealt with in the university. They super¬ 
vise the voting at public meetings of the university and announce 
the results. They also have, according to the ancient statutes, 
the power of veto in convocation and congregation: no proposal 
ran be passed into a statute or decree if twice vetoed by them. 
They are ex officio memlxSrs of the hebdomadal council, the 
governing council of the university, and they are the assessors 
of the vice-chancellor when he confers degrees. When a degree 
is to be granted they walk down the hall in which the ceremony 
is performed, nominally to ask for the approval of the masters, 
and it was formerly the custom for any tradesman, or any other 
person, who had a claim of debt against the postulant for a 
degree, to pluck the gotvn of the proctor as he passed and request 
settlement of the debt before the degree was granted. The 
proctors are also responsible for the good order of the university, 
and they are charged with the duty of inquiring into and 
reporting on any breaches of its statutes, customs or privileges. 
They ore empowered to punish undeigraduates, or graduates 
under the degree of Bachelor of Civil Iaw and Master of Arts, 
by fine or by confinement to their colleges or lodgings (familiarly 
known as “ gating ”). They have to draw up the list of candi¬ 
dates for examination, and have to be present at ell examinations, 
to see that they are properly conducted. They are responsible 
for the good order of the streets at night, so far as members of 
the university are concerned. For this purpose more especiaDy 
each of them is empowered, immediately on his election, to 
nominate two masters of at least three years’ standing as pro¬ 
proctors. The proctors and pro-proctors take it in turn to 
perambulate the streets nightly, accompanied by two sworn 
constables, familiarly known as “ bulldogs.” The proctors are 
ele<^ by the heads, fellows and resident members of convo¬ 
cation of euh college in rotation. They are presented to the 
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vice-chancellor with much ceremony, part of which consists in 
taking over the insignia of their office—a copy of the statutes and 
a buii^ of keys—from their predecessors. 

At Cambridge the proctors are nominated annually by the 
colleges in rotation and elected (a formal proceeding) by the 
senate. They must have been three years members of the senate 
and have resided two years at the university. The two pro- 
proctors are not, as at Oxford, nominated by (he proctors, but 
are also elected by the senate on the nomination of the colleges, 
each college having the right to nominate a pro-proctor the year 
next before that in which it nommates the proctor (Grace of 
February 26, 1863). Two additional pro-proctors are also 
elected by the senate each year, on the nomination of the vice- 
chancellor and proctors, to assist the latter in the maintenance 
of di.scipline (Grace of June 6,1878). 

The early history of the office at Cambridge is obscure, but it 
seems that the proctors have always represented the colleges in 
university proceedings. At present their fimctions are twofold 
(i) ^ taking part in all university ceremonials, (2) a.s enforcing 
discipline in the case of members of the university who are in 
statu pupillari {i.e. undergraduates and Bachelors of Arts and 
Law), (i) The proctors are not (as at Oxford) ex officio members 
of the council of the senate or of other boards or syndicates, 
except those with which their duties are specially connected. 
But their presence is essential at all congregations of the senate, 
at which the senior proctor reads ail the “ graces ” (already 
approved by the council of the senate). If any grace is opposed 
by any member of the senate saying non placet the proctors 
take the votes of those present and aimounee the result. Graces 
ore offered not only for making changes in university statutes 
and ordinances and for appointing examiners and the like, but 
al.so for granting degrees. When a degree is to be taken the 
college of the candidate presents a supplicat or petition for the 
degree, this petition is approved by the council of the senate, 
when they have satisfied themselves that the candidate has 
fulfilled the conditions, and is read at the congregation by the 
senior proctor : these supplicats are practically never opposed, 
but graces for new statutes and ordinances are frequently 
opposed, and on very important occasions many hundreds of 
non-resident members of the senate come up to record their 
votes. (2) The proctors’ powers as to discipline have a very long 
history. As far as concerns members of the university they have 
authority to impose certain fines for minor offences, such as not 
wearing academical dress on occasions when it is ordered, and 
also to order a man not to be out of his college after a certain 
hour for a certain number of days (“ gating ”). In the case of 
more serious offences tlie proctor generally reports the matter 
to the authorities of the offender’s college to be dealt with by 
them, or as an ultimate resort brings the offender before the 
university court of discipline, which has power to rusticate or 
expel. The power of the proctors over persons who are not 
members of the university dated from charters granted by Eliza¬ 
beth and James I., which empowered the university authorities 
to search for undesirable characters, men and women, rogues, 
v^bonds, and other personas de malo suspectas, and punish them 
by imprisonment or banishment. In recent times this power 
was regularly exercised with respect to women of bad character. 
The proctors promenaded the streets attended by their servants 
(the bulldogs), who ore always sworn in as special constables. 
If occasion arose the proctor could arrest a suspected woman and 
have her taken to the Spinning House (for which Hobson the 
carrier had left an endowment); the next day the woman was 
brought before the vice-chancellor, who had power to commit 
her to the Spinning House; os a general rule the sentence was 
not for a longer period than three weeks. For this purpose the 
vice-chancellor sat in camera and the jurisdiction had nothing 
to do with that of the vice-chancellor’s court. In 1898 attention 
was called to this procedure by the case of a girl named Daisy 
Hopkins, who was arrested and committed to the SpinningHouse. 
Application was made on her behalf to the Queen’s Bench Divi¬ 
sion for a writ of habeas corpus, and when the applicatiim came 
on it appeared that there had been a technical irregularity (the 
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priioneriiDt having been fornaUy charged when brought ^fone 
ms vke-chancollor); so the writ was granted and the pruooer 
released. She afterwards brought an action against the proctbr, 
which failed. It was now decided' to- abolish the practice of 
hearing these oases m camera. The whole practice was, how¬ 
ever, objected to by the authorities of the town, and after 
conference an agreement was arri'ved at, the proctorial juris¬ 
diction over persons not members of the university being 
abolished (1904). 

PBOCmtATlON (Lat. procurare, to take core of), the action 
of talcing care of, hence management, stewardship, agency. 
The word is applied to the authority or power delegated to a 
procurator, or agent, as well as to the exercise of such authority 
expressed frequently “ by procuration ” (per Mocuratiottm), 
or shortly per pro., or simply p.p. In ecclesiastical law, 
procuration is the providing necessaries for bishops and arch¬ 
deacons during their visitations of parochial churches in their 
dioceses. Procuration at first took the form of meat, drink, 
provender, and other accommodation, but it was gradually 
compounded for a certain sum of money. Procuration is merely 
an ecclesiastical due, and is suable only in a spiritual court. 
In those dioceses where the bishop’s estates have vested in the 
ecclesiastical commissioners procurations arc payable to Die 
commfssiqners who, however, have abandoned their collection 
(Hiillimore, Ecc. Late, 2nd ed., 1895, PP- ^°(>°)- PtO' 
curation is also used specifically for the negotiation of a loan 
by an agent for his client, whether by mortgage or utherwiKe, 
and the sum of money or commission paid for negotiating it is 
frequently termed procuration fee. 

The English criminal law makes the provision or attemptod 
provision of any girl or woman under twenty-one years of age for 
the purpose of illicit intercourse an offence, known as procuration. 
(See Prostitution.) 

ntOCTTRATOR (Lat. procurare, to take care of), generally 
one who acts for another. With tlie Romans it wa.s applied 
to a person who maintained or defended an action on behalf 
of another, thus performing the functions of a modem attorney. 
Roman families of importance employed an official correspond¬ 
ing to the modem steward and frequently called the procurator. 
Later the name was applied especially to certain imperial offi¬ 
cials in the provinces of the Roman Empire. With the estab¬ 
lishment of the imperial power under Augustus, the emperor 
took under his direct government those of which the condition 
or situation rendered a large military force necessary. Here 
certain officials, known as the procuratores Cae.caris, took the 
place occupied by the quaestor in the senatorial provinces. They 
were either equites or freedmen of the Caesar and their office was 
concerned whh the interests of the fiscus (the public property 
of the Caesar). They looked after the taxes and paid the 
troops. There were also officials bearing this title of pre^ratores 
Caesaris in the senatorial protnnees. They cullected certain 
dues of the fiscus which were independent of those paid to the 
aerarium (the property of the senate). This organizatifm 
la.sted vrith some modifications until the 3rd century! The 
procurator was an important official in the reorganized empire 
of Diocletian. 

The title remained all through the middle ages to describe very 
various officials. Thus it was sometiraes applied to a regent 
acting for a king during his minority or absence; sometimes 
it appears as an alternative title to seneschal or dapifer. It 
preserved its l^al significance in the title of procurator ani- 
marunt, who acted as solicitor or proxy in the ecclesiastical 
courts, and was so callecj because these courts dealt with matters 
iJfecting the spiritual irttetests of the persons concerned. The 
economical significance remained in .such titles as procurator 
anniversariorum, the exactor of dues for the celebration of anni¬ 
versaries; this office was assigned to laymen. The procurator 
draptrii wOs entrusted with thfe administration of matters per¬ 
taining to the art of cloth-jnakmg. The procurator duplarum 
was flie collector bf'fineS in certain churches from absent canwis, 
' officials with the adtninisi^tioii of the 


goods of a: church were called ‘ variously preeurertoio tcdettacj 
pneterator pareitaiis, procurator universitaiis. Bishops. 
Di'shops-elect frequently described themselves by. the: title, of 
procurator^ ecclesiarum, The prior of a dependent neligious 
house wag sometimes styled procurator obedientiae. The official 
who represented the public interests in the courts of the 
inquisition was known as the procurator fi 4 ei. The admiiustrator 
of the affairs of a large community was sometimes called the 
procurator syndicus, the administrator of goods left to the poor, 
procurator pauperum. In monasteries the oeonomus was, and 
IS, sometimes described as procurator. Thus the procurator 
has still the administration of material affairs in every Domini¬ 
can priory. Procurator d$ San Marco was a. title of honour in 
the republic of Venice. There were nine official procurators 
and numerous distinguished persons bearing tire honorary 
title. 

The term procurator (Fr. procureur) is used in those countries 
whose codes are based on the Roman civil law lor certain 
officials, having a r^esentative character, in the courts of 
law. Thus under the ancien regime in France the procureurs 
du rot were the representative of the Crown in all causes 
(see France : Lato and Institutions)’, and now the procureurs 
gitiiraux, and under them the procureurs substituts, procureurs 
de la republique and procureurs. still represent the minisUre 
public in the courts. In Scotland the procurator is a law 
agent who practises in an inferior court. A procurator in 
Scotland has been, since the Law Agents Acts 1873, exactly 
in the same legal position a.s other law agents. The procurator- 
fiscal is a local officer charged with the prosecution of crimes. 
He is appointed by the sheriff. He also performs the duties 
of an En^ish coroner by holding inquiries into the circumstances 
of suspicious deaths. A common English form of procurator 
is proctor {q.v.). 

Sec Sir WiUlam Smith, Dictionary oj Greek and Roman Antiquities 
(.ird ed., 1890-1891), and Du Cange, Ciossartum mediae et tnfimae 
l^initatis (new ed. by L. F.ivre, Niort, 1883). (E. O’N.) 

KODICDS OF CEOS (b. c. 465 or 430 .b.c.), a Greek humanist 
of the first period of the Sophistical movement, known os 
the “ precursor of Socrates.” He was still living in 399 b.c. 
He came to Athens as amba-ssador from Ceos, and became 
known as a speaker and a teacher. Like Protagoras, he pro¬ 
fessed to train his pupils for domestic and civic affairs; but it 
would appear that, while Protagoras’s chief instruments of 
education were rhetoric and style, Prodicus made ethics promi¬ 
nent in his curriculum. In ethics he was a pessimist. Though 
he discharged liis civic duties in spite of a frail physique, he 
emphasized the sorrows of life; and yet he advocated no hope¬ 
less resignation, but rather the remedy of work, and took as his 
model Heracles, the embodiment of virile activity. The in¬ 
fluence of his views may be recognized as late as the Shepherd 
of Hennas. His views on the origin of the belief in the gods 
is strikingly modern. First came those great powers which 
benefit mankind (comparing the worship (rf the Nile), and after 
these the deified men who have render^ services to humanity. 
But he was no atheist, for the pantheist Zeno spoke highly of 
him. Of his natural philosophy we know only the titles of 
his treatises On Nature and On the Nature of Ma/t. His chief 
interest is that he sought to give precision to the use of words. 
Two of his discourses were specially famous; one, “On 
Propriety of Language,” is repeatedly alluded to by Plato; the 
other, entitled 'Opai, contained the celebrated apologue of 
the Choice of Herados, of which the Xenophwitean Socrates 
{Sietn. ii. i, *i seq.) gives a summary. Theratnenes, Euripides 
and Isocrates are said to have been pupils or hearas of Prodicus. 
By.'his immediate successors he was variously estimated;: P^ato 
satirizes him in the early dialogues; Aristophanes in the 
Ta-yiffumi calls him “a babWing brook”; Aeschines the 
Socratic condemns him os a sophist. 

See Spengel, Artium scriptores,W. 45 8<W‘; Wrfoker, "Prodkos 
dst^VoigangCT .dea Sokralev’,jn-Jkh***l*i« (i833),jjand in 
Kltiue Written, il 393; Hiunm^ Z)e Proifico Sty>*ii»a.'(Leiden, 
1846): Cougny, Us Jvodreo, Csfe (Paris, 1858). , 
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raODIGT; an axtnwtdhar;^ dr mndeiM thmg, penwn, 
event, &c.; somethit^; irhich ewtes ankaaement and utenishr 
Aient. The term hat been partimiUriy ap}^ed to doakhen 
who display a precocious graiusj csp^naHy in musk. 1118 
German exj^ession WiMdtrluMd has et late been often ad^rted 
by those '^o have found the name “ infant iprodigy ” too 
reminiscent of the “ infant |k«nottenon ” fanuliar to readsn of 
Dickens. The Lat. ■prodtpum, an omen, portent, an abnormal 
or monstrous event, is probably not to be derived from pro 
and dieert, to foretell, prophesy, but radier, on thO analogy of 
adagitm, adage, aphorism, from fro {prat bkore a vow^), and 
the root of (HO, I say. 

PRODUCTION (Lat. produetioMm, from prednetrt, to pro¬ 
duce), in general, the act of produ<^, or bringing forth. Pro¬ 
duction, in contrast with distribution and consumption, is one 
of the great divisions which all treatises on economics make in 
dealing with the subject, and as such it is defined in every text¬ 
book and its elements and processes dealt with at length. J. R. 
McCulloch’s definition may be given, as one difficult to improve 
on: “ by produotion, in the science of political economy, we 
are not to under-stond the production of matter, for that is the 
exclusive attribute of Omnipotence, but the production of 
utility, and consequently of exchangeable value, by appro¬ 
priating and modifymg matter already in existence, so as to 
fit it to satisfy our wants, and to contribute to our enjoyments.” 
W. S. jevons says, “ production is one of the very few happily 
chosen terms which the economist pos.sesses. Etymologically 
the term implies that we draw wealth forth, and this is the 
correct idea of production.” Though the mere definition of 
“ production ” os the creation of utilities Ls apparently simple 
enough, the treatment of the subject has varied from time to 
time in proportion to the changes which economic science has 
itself undergone; it has been said that the theorj' of production 
is based on unalterable natural facts, but even this cannot be 
too absolutely stated, for tlie organization of production changes 
with social growth. Much discussion has, during the growth 
on the science of economics, centred round what is and what is 
not productive or unproductive, and os to the relative importance 
of the functions of production and distribution. 

See E. Canaan's History of the Theories of Production and Distri¬ 
bution (189s), and the gtimclard treatises on economics. Also the 
articles, Cavitai, ; Valuji ; Wealth. 

PROFANITY, irreverent or blasphemous language, swearing, 
by the use of words casting derision on sacred or divine things, 
especially the taking of tlic name of God in vain (see Hlasphemv ; 
and SwEARtNc). The word “ profane,” derived from Lat. 
projanum, outside the temple (fanum), hence opposed to sacrum 
or religiosum, in the sense of not sacred, common, is used in 
English not only as meaning irreverent, or blasphemous, but 
also in the senses of the original Latin, not initiated into sacred 
mysteries, hence, lay, secular, or as referring to subjects not 
connected with sacred or biblical matters, e.g. profane literature, 
history, &c. 

PROFESSOR (the Latin noun formed from the verb profiteri, 
tn declare publicly, to acknowledge, profess), a term now 
properly confined to a teacher of a special grade at a university. 
Its farmer simificance of one who has made “ profession “ or 
open acknowledgment of religious belief, or, in particular, has 
made a promiae binding the maker to a religious order, is now 
obsolete. The educational use is found in post-Auraston Latin, 
and profitori is used by Pliniy {Ep. ii. 18,3, iv. ii, 1^, absolutely, 
m the sense of “ to be a waoher,” an extension of the dassical use 
m the sense of to pracOtee, profess a .science or art, «.g. profiteri 
jus, medicinam, pfi^sophiam, &c. Intheunfitersities of the middle 
ages the conferring of a degree in any faculQr or bmUA of 
learning meant the right or qualification to teswih in tliat faculty, 
whence the terms ssutgitUr, “ master,” and doctor for those 
on whom the degree beep greuiCed, To tliese names must 
be ad^ that of “professor;" The “three tides of Master, 
Doctor;'ftoiWsar, were id'the middle ages abroltttely.synony-' 
mofis ” (H. Rtuh^U, ffle'C/m'vsrrfliisr of 'Emdoppm 
Ages; i> ei)i At Paris in the 'tscultieei pf theology 


medicine ;and arts praftssor is moea fiwuientljr issed tiutn 
dvster but less so than xMgt'rfSf; at Bologna the tehoketa ci last 
are known as profesiom at daciorts (id.). Frotar.^s'position to 
that of the holder of an endowed “^tair,” therbecuphnt of 
which is the principal public teacher of the'particular faculty, 
the evolution was gradual. The first endowed profeSsondup 
at Oxford was that of. divinity, founded by the mother of 
Henry VII> id 1497 (? 150Z) and named after heu the “Margtkirt 
Professorship.” The foundation of the' regius professorship by 
Henry VIII., in 1546 no doubt, as the Ntm E^UA.Diaiimarf 
points out, tended to the general modem use«f tne word. Sub¬ 
ordinate publk teadters in faculties or in subjects to which a 
professonal “ chair ” is attached, are known bs> “ readers ” 
or “ lecturers,” and these titles are also used for the principal 
public teachers in subjects which have not reached professorial 
rank. 

PROFILE, an outline or contour drawing, particularly the 
drawing of the outline of the human face as seen from the side, 
or. in architecture the contour of a part of a building, of a 
moulding, &c., as shown by a vertical section. In fortification 
the “ profile ” of an earthwork is an oufline of a transverse 
section and gives the relative thickness; so a work is said to 
be “ of strong ” or “ of weak ” profile. The Fr. profit, formerly 
porfil, pourfil, Ital. pTofilo, praSUo, are fonrted from Lat. pro, 
and /Harr, to draw a line, filum, thread. 

The French pourfil also gave English "purfle,” to embroider 
the edge of a fabric witli g^d or other thread; this was fnrther 
corrupted to ” purl," now often wrongly apelt "peatl,'' an inverted 
stitch in knitting. 

PROFIT-SHARINO (i.e. between employer and employed), 
a method of remunerating labour, under 'v^ich the employees 
receive, in addition to ordinary wages, a share of the profit 
which the bu.siness realizes. The term is not infrequently used 
loosely to include many forms of addition to ordinary wages, 
such as bonus on output or quality, gain-sharing and productr 
bearing. Yet strictly, where an employee or a groi^ works for 
a share of the product, oris paid so m\ich in.addition tn ordinary 
wages in proportion as the product exceeds a certain quantity, 
or the quality exceeds a certain standard, in neither of these 
cases have we profitsharing, for the net result of the business 
may be a large profit or a small one or a loss, and the employee’s 
claim is unsfiected. In the same way if a w-orkman is employed 
on the basis that if in doing a particular job he saves something 
out of a stipulated time of labour, or a stipulated amount of 
materials, he shall receive in addition to ordinary wages a pro¬ 
portion of the value .so saved, that is technically gain-sharing, 
not profit-sharing. Even where the bonus depends strictly 
on profit, it is not reckoned as profit-sharing, if it is confined to 
the leading employees. 

An agreement is of the essence of the matter. It is not profit- 
sharing where an employer takes something from his profits 
at bis own will and pleasure, and gives it to his employees, 
Strktly such gifts in cash are gratuities, while, when they take 
other forms, such as better houses, libraries, recreation rooms, 
provision for sickness and old age, all given at the will of the 
employer, we have paternalism. Such benefits thus takoa ex- 
{xessly from profits and varying more or less with the amount 
of preffit certainly approach true profit-sharing; they ace some¬ 
times called “ indeterminate ” profit-sharing. Though many of 
the above methods of remunerating, or benefiting, the employed 
are from time to time included under profitrsharing even 1:^ 
writers of repute, the strict sense of the term was defined by the 
international cemgress on ppofit-sharing in 1869 as “anagree¬ 
ment freely enter^intoby which the eniployed receives a: share 
of profits determined in advance.” It does nut follow that the 
agreement imiot be actually enforceable at law; some employers 
to proteot theitiselveB from litigatkm stipulate Ibat it shatt 
not be. 

. Profit-sharing, in the loose sense, must be of untold antiquity; 
the &st ^eet example) of ^mfit-sharing ia the strict sense is 
that of .the Facisianihousei-painter, Edme-Jcatan.Lidlaiit, '"nx! 
Father of Profit-sharingdl In 184a he wssj dNsploying 900 men 
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on day wages. By greater zeal and intelligence and less waste, 
not necessarily by harder work, he reckoned they could save 
£3000 a year; and he made it their interest to do so by arranging 
that they should receive the greater part of the saving them¬ 
selves. This arrangement proved a very great success; the 
material gain to the men and the improvement in their morale 
were marked; and Leclaire, who began life with nothing and 
died worth ^,000, always maintained that, without the zeal 
drawn out in his men by profit-sharing, he never could have 
made so large a business or gained so much wealth. In rgoS 
the system was still in active operation in the firm. Its main 
features are as follows : after paying 5 % interest on the capital, 
Md small sums as wrages of superintendence to the two manag¬ 
ing partners, the remaining profit is divided into four parts, 
one of which goes to the managing partners, one to the Mutual 
Aid Society, and the remaining half to the employees as a 
dividend on their ordinary wages, exclusive of piece-work and 
overtime, on which no dividend is paid. The Mutual Aid 
Society is a registered body, and is a limited partner in the 
firm, the liability of the two managing partners being unlimited 
and the control resting entirely in their hands. "Ae benefits 
of the Mutual Aid Society, and of the profit-sharing generally, 
arc enjoyed in the main by all the employees of the business, 
but certain advantages are confined to a limited number of 
permanent employees. 

Leclaire’s system attracted the marked interest of John 
Stuart Mill and other English economists, and in 1865-1867 a 
number of experiments in profit-sharing—or as it was then called, 
industrial partnership—were made in England, the most noted 
being that of Henry Briggs, Son & Co., at their collieries in 
Yorkshire. The main object in this case was to detach the 
workmen from the trade union and attach them to the firm. 
In other ways the experiment was very successful, and £40,000 
was divided as bonus on wages in nine years, but the main object 
was not attained; and when the price of coal fell heavily after 
the inflation of 1873 Briggs’s men joined the strike to resist 
a reduction of wages, and the experiment came to an end. 

The present extent of profit-sharing, though in itself con¬ 
siderable, is but small in comparison wdth the vast extent of 
the world’s commerce and industry, and except in one of its 
developments, co-partnership, it can hardly be said to be making 
progress. In 1906 there were in the United Kingdom and its 
colonies 65 ordinary firms practising profit-sharing m its strictest 
sense, and others known to have adopted and not known 
to have discontinued it, making 82 in all as against 92 in 1901, 
and loi in 1894. On the other hand the number of employees 
had grown from 28,000 in 1894 to 48,000 in 1906. In addition 
alxiut one-fourth of the workmen’s co-operative societies in 
Great Britain (see Co-operation) practise profit-sharing with 
perhaps 30,000 employees. 

In 1894 it was found that there were more profit-sharing firms 
in the British Empire than in any other country, and this is 
probably still true. The only rival is France, where, however, 
the term “participation aux b6n6fices ’’ is used in a wider sense. 
There are also important examples in Germany, the United 
States, Switzerland (where the state once applied the system 
in the postal service, and still does in the telegraphs), in Hol¬ 
land, in the socialist co-operative societies of Belgium, and 
elsewhere. 

Profit-sharing has been quickly abandoned in many instances, 
for various reasons; there were no profits to divide; the small 
bonus given seemed to have no effect; the hope of detaching 
the men from their union, or contenting them with lower wages, 
was not realized; or the business passed into unsympathetic 
hands. On the other hand, one lasting success in such a matter 
proves more than many short experiments which failed; and 
profit-sharing has been splendidly successful where some high- 
minded man has breathed into it the spirit of partnership. Often 
it has been a step to actual partnership; the workman has not 
only received a shaie of profit, as ad^ remuneration of his 
labour, but been led on to invest in the capital of the business, 
and as a shareholder, to take his share of the profits paid on 


capital, as well as of responsibility, of loss if any, and of control. 
This system of profit-sharing plus shareholding is now known 
as co-partnership (see Co-operation), and is midiing undoubted 
progress. It is exemplified in nearly all profit-sharing co¬ 
operative societies, and in a growing number of businesses of 
non-co-operative origin which accumulate part or the whole 
of labour’s profit in shares. In 1908, in the Familistire of Guise 
the whole capital of £200,000 belonged to the workers and a 
few retired workers; in Leclaire’s old business the Mutual Aid 
Fund owned half; in the Laroche-Joubert paper-works the em¬ 
ployees owned more than two-thirds. In the ^uth Metropoli tan 
Gas Co. the employees owned £327,000 and elected three of 
the nine directors. It would seem to be in this direction, as 
a step to full partnership, that profit-sharing has a great future 
before it. 

Bibliography.—A large number of works are noted in the 
l^mational Co-operaHvt Bibliography (London, 1906 ; International 
Co-operative Alliance). The following may be specially mentioned; 
Sedley Taylor, Profit-sharing between Capital and Labour ^ondon, 
1884; NewVork, 1886) ; N. P. Gilman, Profit-sharing between Employer 
and Employed (London and New York, 1892); and N. P. Guman, 
A Dividend lo Labour (Loudon and Boston, 1900); Board of Trade 
Report by D. F. Schloss, on Profit-sharing (London, 1894; with 
yearly addenda in the Labour Gatette): D. F. Schloss, Methods of 
Industrial Remuneration (London, 1894) ; Victor Bflhmert,D<e Gewinn- 
Iwttw/iguMg (Leiprig, 1878, and Drewlon 1903): Publications of the 
SocilU ^ur I'itude de la participation (Pans, 1879 and onwards); 
Albert Tronibcrt, Guide pratiaue de la participation (Paris, 1892); 
International Co-operative Alliance publications, especially Report 
of Fifth Congress (l^jndon, 1902); Labour Co-partnership As.socia- 
tion Reports and Publications (London, 1883, and onwards)" 

(A. Wi.») 

PROGNATHISM (Gr, srpo, forward, and yniOog, jaw), 
the term applied by ethnologists, with its opposite Ortho- 
gnaUtism (6p66t, straight), to describe the varying degrees of 
projection of the upper jaw, which itself is determined by the 
angle made by the whole face with the brain-cap. Eury- 
gnaihism (cvpvt, wide) is the lateral projection of jawbones so 
characteristic of the Mongolic races. (See Craniometry.) 

PROGNOSIS (Gr. srpoyvma-K, knowledge or recognition before¬ 
hand, from srpoyiyviia-Kov, to know beforehand; cf. “ prognos¬ 
tication,’’ prediction), a term used in modem medicine, as it was 
in Greek, for on opinion, forecast or decision as to the probable 
course, duration and termination of a case of disease. It is 
to be distinguished from “ diagnosis ’’ (Gr. SufyvexrK, &ayiytwicciv 
to distinguish), the determination or identification of a 
disease in a particular case from an investigation of its history 
and symptoms. 

PROGRAMME, or Program, in its original use, following 
that of Gr. srpoypaftfm, a public notice {^srpaypAifitix, to make 
public by writing), now chiefly in the sense of a printed notice 
containing the items of a musical concert, with the names of 
the pieces to be performed, the composers and the performers, 
or of a theatrical performance, with the characters, actors, 
scenes, &c. In a wider sense the word is used of a syllabus or 
scheme of study, order of proceedings or the like, or of a cata¬ 
logue or schedule containing the chief points in a course of action, 
and so, politically, in the sense of a list of the principal objects 
on which a party proposes to base its legislative course of action, 
as in the “ Newcastle Programme ’’ of 1891, drawn up by the 
Liberal Federation. The spelling “program,” now general 
in America, was that first in use in England, and so continued 
till the French form “ programme ” was adopted at the 
beginning of the 19th century. The New English Dictionary 
considers the earlier and modem American spelling preferable, 
on the analogy of “ diagram,” “ telegram,” “ cryptogram ” and 
the like. Scott and Carlyle always u.sed “ program.” 

PROGRAMME MUSIC, a musical nickname which has pasM4 
into academic currency, denoting instrumental music without 
words but descriptive of non-musical ideas. Musical sounds 
lend themselves to descriptive purposes with an ease which 
is often uncontrollable. A chromatic scale may suggest the 
whistling of the wind or the cries of cats; reiterated staccato 
notes may suggest many things, from raindrops to the cackling 
of hens. Ag^, though music cannot directly imitate anything 
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in natur« except tounds, it has a range of contrast and a power 
of climax that is profoundly emotional in effect] and the emotions 
it cdls up may resemble those of some dramatic story, or those 
produced by the contemplation of nature. But Aromatic 
scales, reiterated notes, emotional contrasts and climaxes, are 
also ^rfectly normal musical means of npression; and the 
attempts to read non-musical ntesmings into them are often 
merely annoying to composers who have thought only of the 
music. Some distinguished writers on music have found a 
difficulty in admitting the possibility of emotional contrasts 
and climaxes in an art without an external subject-matter. 
But it is impossible to study the history of music without coming 
to the conclusion that in all mature periods music has been 
self-su^ent to this extent, that, whatever stimulus it mav 
receive from external ideas, and however much of these ideas It 
may have embodied in its structure, nothing has survived as a 
permanently intelligible cUtssic that has not been musically 
coherent to a degree which seems to drive the subject-matter 
into the background, even in cases where that subject-matter 
is naturally present, as in songs, choral works and operas. In 
short, since sound as it occurs in nature is not sufficiently highly 
organized to form the raw material for art, there is no 
natural tendency in music to include, as a “ subject,” any item 
conceivable apart from its artistic embodiment. Explicit 
programme music has thus never been a thing of cardinal 
importance, either in the transitional periods in which it has 
been most prominent, or in the permanent musical classics. 

At the .same time, artistic creation is not a thing that can be 
governed by any a priori metaphysical theory; and no great 
artist has b^n so ascetic as always to resist the inclination to 
act on the external ideas that impress him. No composer 
writes important music for the voice without words; for speech 
is too ancient a function of the human voice to be ousted by 
any a priori theory of art; and no really artistic composer, hand¬ 
ling a living art-form, has failed to be influenced, sooner or later, 
by the words which he sets. It matters little if these words be 
in themselves very poor, for even false sentiment must make 
some appeal to true experience, and the great composers are 
(quicker to seize the truth than to criticize its verbal presenta¬ 
tion or to suspect insincerity. The earliest mature musical 
art was, then, inevitably descriptive, since it was vocal. So 
incessant is the minute onomatopoeia of 16th-century music, both 
in the genuine form of sound-painting {Tonmaltrei) and in the 
spurious forms to which composers were led by the appearance 
of notes on paper (e.g. quick notes representing “ darkness ” 
because they are printed jilack 1) that there is hardly a piage 
in the productions of the “ golden age ” of music which has not 
its literary aspect. Programme music, then, may be expected 
to derive many of its characteristics from ancient times; but 
it cannot properly be said to exist until the rise of instrumental 
music, for not until then could music be based upon external 
ideas that did not arise inevitably from the use of words or 
dramatic action. 

The resources of the modem orchestra have enabled recent 
composers to attain a realism which makes that of earlier 
descriptive music appear ridiculous; but there is little to choose 
between classics and modems in the intellectual childishness 
of such realism. Thunderstorms, bird-songs and pastoral 
effects galore have been imitated by musicians great and small 
from tlw days of the Fitzwilliam Virginal Book to those of the 
episode of the flock of sheep in Strauss's Dm Quixote. And, 
while the progress in realism has been so immense that the only 
step which remains is to drive a real flock of sheep across the 
concert^latform, the musical progress implied thereby has been 
that from inexpensive to expensive rubbish. What is reidiy 
important, in the programme music of Strauss no less than that 
of the classics, is the reprasentation of characters and feelings. 
In this respect the classical record is of high interest, though 
the greatest composers have contribu^ but little to it. Thus 
the Bible SmaitU of J. Kuhnau (published in 1700) and Bach’s 
early Capritdo on the Departure of a Beloved Brother, which is 
closely modelled on Kuhnau’s programme music, show very 
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markedly the tendency on the one hand to illustrate characters 
and feelings, and on the other hand to extract from their pro¬ 
grammes evoy occasion for something that would be a piece of 
mcidental music if the stories were presented as dtamas. 31ius, 
though Kuhnau in his naive eimlanatoty preface to h» first 
Bible sonata seems to be trying, jwe h child, to frighten^, him¬ 
self into a fit by describing the size and appMranoe of Goliath, 
in the music it is only le bravate of Goliath that are portrayed. 
Thus the best movement in the Goliath sonata is a figmed 
chorale {Aus tiefer Noth tekrei’ tch tu Dir) representing the 
terror and prayers of the Israelites. And thus the subjects of 
the other sonatas {Satd cured by Daoid’s mitsie; The Marriage 
of Jacob', Hezekiah', Gidem; and The Funeral of Jacob) are 
in various quaint ways music^ because ethical; though Kulmu’s 
conceptions are far better than his execution. In the some way 
Bach makes his Capriccio descriptive of the feelings of the 
anxious and sorrowing friends of the departing brother, and 
his utmost realism takes the form of alively fugue, very much in 
Kuhnau’s best style, on the themes of the postilion’s coach-hom 
and cracking whip. Even Buxtehude’s musical illustrations 
of the “ nature and characters of the planets ” are probably 
not the absurdities they have been hastily taken or by writers 
to whom their title seems nonsensical; for Buxtehude would, 
of course, take an astrological rather than em astronomical 
view of the subject, and so the planets would represent 
temperaments, and their motions the music of the spheres. 

Nearly all the harpsichord pieces of Couperin have fantastic 
titles, and a few of them are descriptive music. His greater 
contemporary and survivor, Rameau, was an opera composer 
of real importance, whose harpsichord music contains much 
that is ingeniously descriptive. La Poule, with its theme 
in.scribed “ co*co-co-co-co-co-cocodai, ” is one of the best 
harpsichord pieces outside Bach, and is also one of the most 
minutely realistic compositions ever written. French music 
has always been remarkably dependent on external stimulus, and 
nearly all its classics are either programme music or operas. 
And the extent to which Rameau’s jokes may be regarded as 
typically French is indicated by the fact that Haydn apologized 
for his imitation of frogs in The Seasons, saying that this “ fran- 
zosische Quark ” had been forced on him by a friend. But 
throughout the growth of the sonata style, not excepting Haydn’s 
own early work, the tendency towards gratuitously descrip¬ 
tive music is very prominent; and the symphonies of Dit- 
tersdorf on the Metamorphoses of Ovid are excellent examples 
of the way in which external ideas may suggest much that is 
valuable to a musician who struggles with new forms, while at 
the same time they may serve to distract attention from points 
in which his designs break down. (See Symphonic Poem.) 
Strict accuracy would forbid us to include in our survey such 
descriptive music as comes in operatic overtures or other pieces 
in which the programme is really necessitated by the conditions 
of the art; but the line cannot be so drawn without cutting off 
much that is e.ssential. From the time of Gluck onwards there 
was a natural and steady growth in the descriptive powers of 
operatic music, which could not fail to react upon purely in¬ 
strumental music; but of programme music for its own sake 
we may say there is no first-rate classic on a large scale before 
Beethoven, though Beethoven himself could no more surpass 
Haydn in illustrating an oratorio text (as in the magnificent 
opening of The Creation) than Haydn could surpass Handel. 

Mozart’s Musikalischer Spass is a solitary ex^ple of a special 
branch of descriptive music; a burlesque of incompetent per¬ 
formers and incompetent composers. The lifelike absurdity 
of the themes with their caricature of classical formulas; the 
inevitable processes by which the ’’ howlers ” in composition 
seem to arrive as by natural laws, further complioated by 
the equally natural laws of the howlers in performance; and 
the unfailing atmosphere of good nature with which Mozart 
satirizes, among other things, his own style; all combine 
to make this work very interring on paper. The effect in 
performance is astonishing; so exactly, or rather so ideally, is 
the squalid effect of bad structure and periorntance kept at a 
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on day wages. By greater zeal and intelligence and less waste, 
not necessarily by harder work, he reckoned they could save 
£3000 a year; and he made it their interest to do so by arranging 
that they should receive the greater part of the saving them¬ 
selves. This arrangement proved a very great success; the 
material gain to the men and the improvement in their morale 
were marked; and Leclaire, who began life with nothing and 
died worth ^,000, always maintained that, without the zeal 
drawn out in his men by profit-sharing, he never could have 
made so large a business or gained so much wealth. In rgoS 
the system was still in active operation in the firm. Its main 
features are as follows : after paying 5 % interest on the capital, 
Md small sums as wrages of superintendence to the two manag¬ 
ing partners, the remaining profit is divided into four parts, 
one of which goes to the managing partners, one to the Mutual 
Aid Society, and the remaining half to the employees as a 
dividend on their ordinary wages, exclusive of piece-work and 
overtime, on which no dividend is paid. The Mutual Aid 
Society is a registered body, and is a limited partner in the 
firm, the liability of the two managing partners being unlimited 
and the control resting entirely in their hands. "Ae benefits 
of the Mutual Aid Society, and of the profit-sharing generally, 
arc enjoyed in the main by all the employees of the business, 
but certain advantages are confined to a limited number of 
permanent employees. 

Leclaire’s system attracted the marked interest of John 
Stuart Mill and other English economists, and in 1865-1867 a 
number of experiments in profit-sharing—or as it was then called, 
industrial partnership—were made in England, the most noted 
being that of Henry Briggs, Son & Co., at their collieries in 
Yorkshire. The main object in this case was to detach the 
workmen from the trade union and attach them to the firm. 
In other ways the experiment was very successful, and £40,000 
was divided as bonus on wages in nine years, but the main object 
was not attained; and when the price of coal fell heavily after 
the inflation of 1873 Briggs’s men joined the strike to resist 
a reduction of wages, and the experiment came to an end. 

The present extent of profit-sharing, though in itself con¬ 
siderable, is but small in comparison wdth the vast extent of 
the world’s commerce and industry, and except in one of its 
developments, co-partnership, it can hardly be said to be making 
progress. In 1906 there were in the United Kingdom and its 
colonies 65 ordinary firms practising profit-sharing m its strictest 
sense, and others known to have adopted and not known 
to have discontinued it, making 82 in all as against 92 in 1901, 
and loi in 1894. On the other hand the number of employees 
had grown from 28,000 in 1894 to 48,000 in 1906. In addition 
alxiut one-fourth of the workmen’s co-operative societies in 
Great Britain (see Co-operation) practise profit-sharing with 
perhaps 30,000 employees. 

In 1894 it was found that there were more profit-sharing firms 
in the British Empire than in any other country, and this is 
probably still true. The only rival is France, where, however, 
the term “participation aux b6n6fices ’’ is used in a wider sense. 
There are also important examples in Germany, the United 
States, Switzerland (where the state once applied the system 
in the postal service, and still does in the telegraphs), in Hol¬ 
land, in the socialist co-operative societies of Belgium, and 
elsewhere. 

Profit-sharing has been quickly abandoned in many instances, 
for various reasons; there were no profits to divide; the small 
bonus given seemed to have no effect; the hope of detaching 
the men from their union, or contenting them with lower wages, 
was not realized; or the business passed into unsympathetic 
hands. On the other hand, one lasting success in such a matter 
proves more than many short experiments which failed; and 
profit-sharing has been splendidly successful where some high- 
minded man has breathed into it the spirit of partnership. Often 
it has been a step to actual partnership; the workman has not 
only received a shaie of profit, as ad^ remuneration of his 
labour, but been led on to invest in the capital of the business, 
and as a shareholder, to take his share of the profits paid on 


capital, as well as of responsibility, of loss if any, and of control. 
This system of profit-sharing plus shareholding is now known 
as co-partnership (see Co-operation), and is midiing undoubted 
progress. It is exemplified in nearly all profit-sharing co¬ 
operative societies, and in a growing number of businesses of 
non-co-operative origin which accumulate part or the whole 
of labour’s profit in shares. In 1908, in the Familistire of Guise 
the whole capital of £200,000 belonged to the workers and a 
few retired workers; in Leclaire’s old business the Mutual Aid 
Fund owned half; in the Laroche-Joubert paper-works the em¬ 
ployees owned more than two-thirds. In the ^uth Metropoli tan 
Gas Co. the employees owned £327,000 and elected three of 
the nine directors. It would seem to be in this direction, as 
a step to full partnership, that profit-sharing has a great future 
before it. 

Bibliography.—A large number of works are noted in the 
l^mational Co-operaHvt Bibliography (London, 1906 ; International 
Co-operative Alliance). The following may be specially mentioned; 
Sedley Taylor, Profit-sharing between Capital and Labour ^ondon, 
1884; NewVork, 1886) ; N. P. Gilman, Profit-sharing between Employer 
and Employed (London and New York, 1892); and N. P. Guman, 
A Dividend lo Labour (Loudon and Boston, 1900); Board of Trade 
Report by D. F. Schloss, on Profit-sharing (London, 1894; with 
yearly addenda in the Labour Gatette): D. F. Schloss, Methods of 
Industrial Remuneration (London, 1894) ; Victor Bflhmert,D<e Gewinn- 
Iwttw/iguMg (Leiprig, 1878, and Drewlon 1903): Publications of the 
SocilU ^ur I'itude de la participation (Pans, 1879 and onwards); 
Albert Tronibcrt, Guide pratiaue de la participation (Paris, 1892); 
International Co-operative Alliance publications, especially Report 
of Fifth Congress (l^jndon, 1902); Labour Co-partnership As.socia- 
tion Reports and Publications (London, 1883, and onwards)" 

(A. Wi.») 

PROGNATHISM (Gr, srpo, forward, and yniOog, jaw), 
the term applied by ethnologists, with its opposite Ortho- 
gnaUtism (6p66t, straight), to describe the varying degrees of 
projection of the upper jaw, which itself is determined by the 
angle made by the whole face with the brain-cap. Eury- 
gnaihism (cvpvt, wide) is the lateral projection of jawbones so 
characteristic of the Mongolic races. (See Craniometry.) 

PROGNOSIS (Gr. srpoyvma-K, knowledge or recognition before¬ 
hand, from srpoyiyviia-Kov, to know beforehand; cf. “ prognos¬ 
tication,’’ prediction), a term used in modem medicine, as it was 
in Greek, for on opinion, forecast or decision as to the probable 
course, duration and termination of a case of disease. It is 
to be distinguished from “ diagnosis ’’ (Gr. SufyvexrK, &ayiytwicciv 
to distinguish), the determination or identification of a 
disease in a particular case from an investigation of its history 
and symptoms. 

PROGRAMME, or Program, in its original use, following 
that of Gr. srpoypaftfm, a public notice {^srpaypAifitix, to make 
public by writing), now chiefly in the sense of a printed notice 
containing the items of a musical concert, with the names of 
the pieces to be performed, the composers and the performers, 
or of a theatrical performance, with the characters, actors, 
scenes, &c. In a wider sense the word is used of a syllabus or 
scheme of study, order of proceedings or the like, or of a cata¬ 
logue or schedule containing the chief points in a course of action, 
and so, politically, in the sense of a list of the principal objects 
on which a party proposes to base its legislative course of action, 
as in the “ Newcastle Programme ’’ of 1891, drawn up by the 
Liberal Federation. The spelling “program,” now general 
in America, was that first in use in England, and so continued 
till the French form “ programme ” was adopted at the 
beginning of the 19th century. The New English Dictionary 
considers the earlier and modem American spelling preferable, 
on the analogy of “ diagram,” “ telegram,” “ cryptogram ” and 
the like. Scott and Carlyle always u.sed “ program.” 

PROGRAMME MUSIC, a musical nickname which has pasM4 
into academic currency, denoting instrumental music without 
words but descriptive of non-musical ideas. Musical sounds 
lend themselves to descriptive purposes with an ease which 
is often uncontrollable. A chromatic scale may suggest the 
whistling of the wind or the cries of cats; reiterated staccato 
notes may suggest many things, from raindrops to the cackling 
of hens. Ag^, though music cannot directly imitate anything 
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dfegrees of eonviTiaJity- returnfiir homo frtmqf tfie ball ? The 
whole dteign la notoriously full otWailU incoagruities, of which 
these are the more significant for being the most ^ausible. Thero. 
is hardly a single work of Berlioz, exeept IAm HarM Bym|dv0ny 
and the Symphonie faniaslique, in which the determination to 
write programme music does not fr^jientW yield to the impulse 
to make singers get up and explain in words what it is all aSnut. 
The climax of absurdity is in the Symphonie fwUbre et iriomphd*, 
written for the inauguration of the Bastille Column, and scored 
for an enormous military band and chorus. The fin^ movement 
is a funeral march, and is not only cme of Berlioz’s finest pieces, 
but probably the greatest work ever written for a military band. 
The Apothiose chorus is in the form of a triumphal march. 
Because the occasion was one on which there would be plenty 
of real speeches, Berlioz must needs write a connecting link 
called Oraison funibre, consisting of a< sermon' delivered by a 
solo trombone; presumably for use in later performances. His 
naive Gasconade genius prefers thi.s to the use of the chorus 1 

Current modem criticism demands plausibility, thougdi it 
cares little for intellectual soundness : and while practically the 
whole of Liszt’s work is professedly programme music (where 
it is not actually- vocal), and'though there is much in it which is 
incompilete without external explanation, Liszt is far too 
“ modem ” to betray himself into obvious confusion between 
different planes of murical realism. With all his unreality of 
style, Liszt’s symphonic poems are remarkable steps towards 
the attainment of a kind of instrumental music which, whether 
its form is dictated by a programme or not, is- at any rote not 
that of the classical symphony. The programmes of Liszt’s works 
have not always, periii^ not often, produced a living mtniral 
form4 a form, that is, in. which the rhythms and proportions 
ace neitho' stiff nor nebulous. Both in btendth of design and in 
organization and flow, the works of Richard Strauss are as great 
an ad vance-on Liszt as they are more complex in musical, realistic 
and. autobiogn^hical content. Being, with the exception of 
the latest Fnench orchestral developments^ incomparably the 
most important works illustraliiig the present state «{ 
musical transition, they have givep rise to endless discussions 
as to the legitimacy of programme music, Slich discussions 
are mere windmill-tilting, unless it is constantly homo in 
mind that no artist who has anything of his own to say will 
ever be prevented from saying it, in the best art-forms attain¬ 
able in his day, by any scruples as to whether the antecedents 
of his art-forms are legitimate or not. There is only one tiling 
that is artistically legitimate, and that is a perfect work of art. 
And the only thing demonstrably prejudicial to such legitimacy 
in a piece of programme music is that even the most cultured 
of musicians generally understand music better than they under¬ 
stand anything else, while the greatest musicians know mote 
of their art than is dreamt of in general culture. (D. F. T.) 

PROHIBITION (Lat. pruhibert, to prevent), a term meaning 
the action of forbidding or preventing by an order, decree, &c. 
The word is particularly applied to the forbidding by law of 
the sale and manufacture of intoxicating liquors (see Liquor 
Laws and Temperance). In law, as defined by Blackstone, 
prohibition is “ a writ directed to the judge and parties of 
a suit in any inferior court, commanding them to cease from 
the prosecution thereof, upon a surmise either that the cause 
originally or some collateral matter arising therein does not 
belong to that jurisdictionb but to the cognisance of some other 
court.’’ A writ of prohibition is a prerogative writ—that is to 
say, it does not issue as of course, but is granted only on proper 
grounds being, shown. Before the Judicature Acts prohibition 
was granted ^ one of the superior courts at Westminster; it 
also issueid in certain cases from the court of chancery. It is 
now granted' by the High Court of Justice. Up to 1875 the high 
court of admiralty was.loc the purposes of prohibition an inferior 
court, But now by the Judicatuw Act 187 3, s. 34, it Is provided 
that no proceeding' in rise Hi|;lt Court of Justice or the court of 
appeal is to be restrained by prohibition, a stay of proceedings 
taking its place where necessary. TTk division being, 

now one of the divisions of the High Court can thenfoce no longer 


' be restrained by prohibition. The courts which it has most 
foeipiently issued ate the ecclesiastical courth, and county and 
othw loc^ courts^ such as the loid mayor’s court of Imdon, 
the court of passage cd tte cky of liv«^»ol:and'dn eoait of 
record of the hui^d of SaUotd. In the case of courts of 
.quarter sessions, the same result is generally obtained, by 
cerUoKtfi {set Writ). The extent to whidi the ecclesiastici^ 

- courts were restrainable by prohibition.led tb- continual disputes 
for centuries between the civil and the ecclesiastical audioritfieft 
Attempts were madfe at different times to define the scope of 
the writ, the most conspicuous instances being the statute 
Circumspect^ AgoUS', 13 Edw. I. st. 4; ArtiouB' cUri, q.Edw. II. 
St. i; andi the later Ar/tcuU-d*fi m 3 Jac. L, coiuiitiDg of 
the claims asserted by Archbishop Bancroft and' tfie reply of 
the judges. The law seems to be undoubted that the spiritual 
court acting in spiritual matters pro salute animae cannot be 
restrained. The difficulties arise in the application of tite' 
principle to individual cases. 

Ptimibition lies either before or after judgment. In order 
that proceedings should be restrained after judgment it is naces- 
sary that want of jurisdiction in the inferior court should appear 
upon the face of the proceedings, that the party seeking'the pro¬ 
hibition should have taken his objection in the infenor court, 
or that he was in ignorance of a material fact. A prohilntion 
goes either for ewcess of jurisdiction, as if on ecclesiaatical court 
were to try a claim by prescription to a pew; or for trtm^;ret.sion 
of clear laws of procedure, as if such a court were to require two 
witnesses to prove a payment of tithes. It. will not as. a rule be 
awarded on a matter of. practice. The remedy in sueh a case 
is appeal. Nor will it go, unless m exceptional cases, at the 
instance of a stranger to the suit. The procedure in prohibition 
is partly common law, partfy statutory. Application for a 
prohibition is usually made .ez parts ta a judge in ohamhars 
on idfida'vit. The application may be granted or refused. 
If granted, a nile to show cause why a writ of prohibition dtould' 
not. issue, goes to the inferior judge and the other par^. In. 
prohibition to courts othte than county courts pleod^s in 
prohibition may be ordered. These pileadii^s are as fan os 
possible assimilated to pleadings in actions. Th^ are mre in* 
practice, and are only ordered in cases of great difficulty and. 
importance. 

Much learning on the subject of prohibkien* will be foundi in 
the opinion of Mr Justice Wills delivered to the House of Ifords 
in T)u Mayor and Aldermen of London v. Cox (iSfff, L.R. 
a Eng; and Ir. Appeals, aaqX 

In Scots law prohibition is not used in the English sense. The 
same result is obtaineil by snspension or redaction. In the-United 
. States the Supreme Court nas power to issue a prebibition te*thu‘ 
district courts when proceeding as courts of admiralty and marittrae 
juriadjetion. Moat of the states have ajss- their own-law upon tlio 
subject, generally giving powes to. the supreme Judicial' authority 
in the state to prohibit ceSitta of inferior jurisdiction. 

PROJECTION, in maiffimarics. If from a fixed point _S 
in, fspm» linea or zi^s be drawn tedi&rcnt.poiiks A, B, C,..., in 
space, and if these rays are-cut by a piano in prwts A', C, 
... the latter are called, the projections of the g^en points on 
the plane. Instead of the plane another surface my be.taken,, 
and then the points are projected to that surface instead of to 
a plane. In this manner any figure, plane ot in space of three 
dimensions, may be projected to any surface- from any po’mt 
which is called the centre of projection. If ffic figure projected; 
is in three dimensions then Uiis projection » tiW' sw® as that 
used in what is generally known as perspeciwe (j*.). 

In modern mathematics the word profeefion ia often taken 
with a slightly different meaning, supposing that plane figures 
are projected into plane figures, but three-dimensional, ones into 
three-diraensional'flgufes. Projection iathissense, when treated 
by co-ordinate geometry, leads in its algebraical aspect to, the 
theory of linear substitution and, hence-to. the theoiy of invariasita 
and co-variants (see AteElBRMC ?eRM$). 

In thb article projection will be treated from at purefy geo- 
I metrical point of view. References like ^G. 187) zekte to the 
article Gaoiimv; § Proisttivo, in vol, xi* ■ 






PROJECTION 


y !• Pni$cHoft ol Plan* Figures. — ^Let us suppoM we have in 
space two planus * and t'. In the plane * a figure is given having 
known prc^erties; then we have the problem to find its projection 
from some centre S to the plane and to deduce from the Known 
properties ol the given fi^re the properties of the new one. 

If a point A is given in the plane v we have to join it to the 
centre S and find the point A' where this ray SA cuts the plane 
r'; it is the projection of A. On the other liand if A' is given in 
the plane r, then A will be it.s projection in *. Hence if one 
figure in v' is tt* profeclion of anolker in *, then conversely the latter 
is also the projection of the former. 

A point and its projection are therefore also called corresponding 
points, and similarly we speak of corre^onding lines and curves, &c. 
§ 2. We at once get the following properties ;— 

The projection of a point is a point, and one point only. 

The projection of a line (straight line) is a line; for all points in 
a line arc projected by rays which lie in the plane determmed by S 
and the line, and this plane cuts the plane / in a line which is the 
projection of the given line. 

If a point lies tn a line its projection lies in the projection of the 
line. 

The projection of the line joining two points A, B is the line which 
joins the projections A', B' of the points A, B. For the projecting 
plane of the lino AB contains the rays SA, SB which project the 
points A, B. 

The projection of the point of intersection of two lines a, b is the 
point of intersection of the projections o', 4 ' of those lines. 

Similarly we get— 

The projection of a curve is a curve. 

The projections of the points of intersection of two curves are the 
points 0^ intersection of the projections of the given cun<es. 

If a hne cuts a curve in n points, then the projection of the line 
cuts the projection of the curve in n pointa Or— 

The order of a curve remains unaltered by projection. 

The projection of a tangent to a curve is a tangent to the projection 
of the curve. For the tangent is a line which has two coincident 
points in common with a curve. 

The number of tangents that can be drawn from a point to a 
curve remains unaltered by projection. Or— 

The class of a curve remains unaltered by projection, 
f 3. Two figures of which one is a projection of the other ob¬ 
tained in the manner described may be moved out of the position 
in which thtw are obtained. They arc then still said to be one the 
projection 01 the other, or to be projective or homographic. But 
when they arc in the position originally considered they are said to 
be in perspective posilton, or (shorter) to be perspective. 

All the properties stated in §§ i, 2 hold for fissures which are 
projective, whether they are peri^jective or not. There lu-e others 
which hold only for projective figures when they are in perspective 
position, which wo shall now consider. 

If two planes » and t’ are perspective, then their line of inter¬ 
section is called the axis of projection . Any point in this line 
coincides with its projection. Hence— 

All points in the axis are their own projections. Hence also— 
Everyline meets its projection on the axis. 

§ 4. no primcrty that the tines joining corresponding paints 
all pass through a common point, tliat any pair of corresponding 
points and the centre are in a line, is also expressed by saying that 
ue figures arc co-linear or co-polar; and the fact that both figures 
have a tine, the axis, in common on which corresponding lines meet 
is expressed by sayi^ that the figures are co-axal. 

The connexion between these propertios has to be investigated. 
For this purpose we consider In the plane « a triandc ABC, and 
let the lines BC, CA, AB be denoted oy a, 4 , c. The projection 
will consist of three points A', B', C' and three lines a', 4 ', c'. These 
have such a position that the lines AA', BB', CC' meet in a point, 
vii. at S, ana the points of intersection of a and a', 4 and 4 ', c and 
c' lie on tlie axis (by § 2}. The two triangles therefore are saj^ 
to be both co-linear and co-axal. Of these properties cither is a 
consequence of the other, as will now be proved. 

If two triangles, whether in the same plane or not, are co-linear 
they are co-axal. Or— 

If the lines AA', BB', CC' foining the vertices of two triangles meet 
in a point, then the intersections of the sides BC and B'C', CA and 
C'A', AB and A'B' are three points in a line. Conversely— 

If two triangles are co-axal they ewe co-linear. Or— 

If the intersection Of the sides of two triangles ABC and A'B'C', 
vis, of BC. and B'C', of CA and C'A', and of AB and A'B', lie in a 
line, then the lines .AA', BB', and CC' rruet in a point. 

Proof. —Let us first suppose the triangles to be in diflerent 
places. By supposition the lines AA', BB', CC' (fig. i) meet in 
a point S. But three intersecting lines drtormiae three planes, 
SCS, SCA and SAB. In the first lie the points B, C and also B', C'. 
Hence the lines BC and B'C' will intersect at some point F, 
because any two lines in the same plane intersect. . Similarly CA 
and C'A' iVill intersect at some point Q, and AB and A'B' at some 
point R. 'These points P, Q, R lie in the plane of the triangle ABC 
beoanse they are points on the sides of this trian^e, and wnilarly 
in the pdanu of the mangle A'B'C'. Hence they lie in the intersection 
of two planes—that is, in a line. This line [PQR in fig. i) is called 



the axis of perspect^e or homology, and the intersection of 
AA', BB' CC’, i.e. S in the figure, the centre of perspective. 

Secondly, if the triangles ABC 
and A'B'C' lie both in the same 
plane the above jiroof does not 
hold. In this case we may con- 
mder the plane figure as the pro¬ 
jection of the fi^re in space of 
which we have just proved the 
theorem. Let AK, A'B'C' be 
the co-linear triangles with S as 
centre, so that AA', BB', CC' 
meet at S. Take now any point 
in space say your eye E, and 
from it draw the rays projecting 
the figure. In the lino ES take 
ow point S,, and in EA, HB, 

EC take points A,, Bj, Cj respec¬ 
tively, but so that S], A,, B,, C, 
are notin a plane. In the plane 
ESA which projects the lino S.Aj 
lie then the line S,A, and also 
EA': these will therefore meet in 
a point Aj', of which A' will be the projection. Similarly points 
Bj, C,' are found. Hence we have now in space two triangles 
A,B,C, and A,'B,'C,' which are co-linear. They are therefore co- 
axal, that is, the points P„ Q,, R„ where AjS,, Ac., meet will lie 
in a line. Their projections therefore lie in a line. But these 
are the points P, Q, R, which were to be proved to lie in a 
line. 

This proves the first part of the theorem. The second part or 
converse theorem is proved in exactly the same way. For another 
proof sec (G. § 37). 

§ 5. By aid of this theorem we can now prove a fundamental 
property of two projective planes. 

Let J be the axis, S the centre, and let A, A' and B, B' bo two 
pairs of corresponding points which we suppose fixed, and C, C' anv 

other —--’ • - 

A'] 

i>® ’ 

by Desargue's theorem, remain co-linear, and the centre will be the 
point S', where AA' meets BB'. Hence the line joining any pair 
of corresponding points C, C' will pass through the centre S'. The 
figures are thertrtorc perspective. This wiU remain true if the 
planes are turned till they coincide, because Desargue's theorem 
remains true. 

If two planes are perspective, then if the one plane be turned about 
the axis through any angle, especially if the one plane be turned till 
it coincides with the other, the two planes will remain perspective; 
corresponding lines will still meet on a line called the axis, and the 
lines joining corresponding points will still pass through a common 
centre S situated in the plane. 

Whilst the one plane is turned this point S will move in a circle 
whose centre lies in the plane rr, which ts kept fixed, and whose plane 
is perpendicular to the axis. 

'The last part will be proved presently. As the plane t' may be 
turned about the axis m one or the opposite sense, there will be 
two perspective positions possible when the planes coincide. 

§ 6. Isst (fig. 2) ir, «' be the planes intersecting in the axis s 
wliilst S is the centre of projeebon. To project a point A in » 
we'join A to S and sec where 
this line cuts »'. This gives 
the point A'. But if we draw 
through S any line parallel 
to », then tills line will cut 
ir' in some point I', and if 
all Unes through S be drawn 
which arc parcel to * these 
will form a plane parallel to 
ir which will cut the plane 
»' in a line »' parallel to the 
axis s. If we say tliat a line 
parallel to a plane cuts the 
ktter at an infinite distance, 
we may say that all points 
at an infinite distance in ir 
are projected into points 
which lie in a straight line 
«', and conversely all points in the line are projected to an infinite 
distance in », whilst all other points are projected to finite points. 
We say thei^ore that all points in the plane v at an mfinlte 
distance may be considered as lying in a'straight line, becaust 
their projections lie in a line. Thus we arc again led to consider 
points at infinity in a plane as lying in a line (cf. G. §§ 2-4). 

Similarly there is a line ; In ir which is projected to infinity in 
this projection will be denoted by /' so that 1 and are lines 
at in^pify. 

f 7. If we suppose through 5 a plane drawn perpendicular to 
the axis s cutting it at T, and in this plane the ^0 Unes SI' 
paraUel to * and SJ paralld to *', then the lines through I' and ] 
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dfegrees of eonviTiaJity- returnfiir homo frtmqf tfie ball ? The 
whole dteign la notoriously full otWailU incoagruities, of which 
these are the more significant for being the most ^ausible. Thero. 
is hardly a single work of Berlioz, exeept IAm HarM Bym|dv0ny 
and the Symphonie faniaslique, in which the determination to 
write programme music does not fr^jientW yield to the impulse 
to make singers get up and explain in words what it is all aSnut. 
The climax of absurdity is in the Symphonie fwUbre et iriomphd*, 
written for the inauguration of the Bastille Column, and scored 
for an enormous military band and chorus. The fin^ movement 
is a funeral march, and is not only cme of Berlioz’s finest pieces, 
but probably the greatest work ever written for a military band. 
The Apothiose chorus is in the form of a triumphal march. 
Because the occasion was one on which there would be plenty 
of real speeches, Berlioz must needs write a connecting link 
called Oraison funibre, consisting of a< sermon' delivered by a 
solo trombone; presumably for use in later performances. His 
naive Gasconade genius prefers thi.s to the use of the chorus 1 

Current modem criticism demands plausibility, thougdi it 
cares little for intellectual soundness : and while practically the 
whole of Liszt’s work is professedly programme music (where 
it is not actually- vocal), and'though there is much in it which is 
incompilete without external explanation, Liszt is far too 
“ modem ” to betray himself into obvious confusion between 
different planes of murical realism. With all his unreality of 
style, Liszt’s symphonic poems are remarkable steps towards 
the attainment of a kind of instrumental music which, whether 
its form is dictated by a programme or not, is- at any rote not 
that of the classical symphony. The programmes of Liszt’s works 
have not always, periii^ not often, produced a living mtniral 
form4 a form, that is, in. which the rhythms and proportions 
ace neitho' stiff nor nebulous. Both in btendth of design and in 
organization and flow, the works of Richard Strauss are as great 
an ad vance-on Liszt as they are more complex in musical, realistic 
and. autobiogn^hical content. Being, with the exception of 
the latest Fnench orchestral developments^ incomparably the 
most important works illustraliiig the present state «{ 
musical transition, they have givep rise to endless discussions 
as to the legitimacy of programme music, Slich discussions 
are mere windmill-tilting, unless it is constantly homo in 
mind that no artist who has anything of his own to say will 
ever be prevented from saying it, in the best art-forms attain¬ 
able in his day, by any scruples as to whether the antecedents 
of his art-forms are legitimate or not. There is only one tiling 
that is artistically legitimate, and that is a perfect work of art. 
And the only thing demonstrably prejudicial to such legitimacy 
in a piece of programme music is that even the most cultured 
of musicians generally understand music better than they under¬ 
stand anything else, while the greatest musicians know mote 
of their art than is dreamt of in general culture. (D. F. T.) 

PROHIBITION (Lat. pruhibert, to prevent), a term meaning 
the action of forbidding or preventing by an order, decree, &c. 
The word is particularly applied to the forbidding by law of 
the sale and manufacture of intoxicating liquors (see Liquor 
Laws and Temperance). In law, as defined by Blackstone, 
prohibition is “ a writ directed to the judge and parties of 
a suit in any inferior court, commanding them to cease from 
the prosecution thereof, upon a surmise either that the cause 
originally or some collateral matter arising therein does not 
belong to that jurisdictionb but to the cognisance of some other 
court.’’ A writ of prohibition is a prerogative writ—that is to 
say, it does not issue as of course, but is granted only on proper 
grounds being, shown. Before the Judicature Acts prohibition 
was granted ^ one of the superior courts at Westminster; it 
also issueid in certain cases from the court of chancery. It is 
now granted' by the High Court of Justice. Up to 1875 the high 
court of admiralty was.loc the purposes of prohibition an inferior 
court, But now by the Judicatuw Act 187 3, s. 34, it Is provided 
that no proceeding' in rise Hi|;lt Court of Justice or the court of 
appeal is to be restrained by prohibition, a stay of proceedings 
taking its place where necessary. TTk division being, 

now one of the divisions of the High Court can thenfoce no longer 


' be restrained by prohibition. The courts which it has most 
foeipiently issued ate the ecclesiastical courth, and county and 
othw loc^ courts^ such as the loid mayor’s court of Imdon, 
the court of passage cd tte cky of liv«^»ol:and'dn eoait of 
record of the hui^d of SaUotd. In the case of courts of 
.quarter sessions, the same result is generally obtained, by 
cerUoKtfi {set Writ). The extent to whidi the ecclesiastici^ 

- courts were restrainable by prohibition.led tb- continual disputes 
for centuries between the civil and the ecclesiastical audioritfieft 
Attempts were madfe at different times to define the scope of 
the writ, the most conspicuous instances being the statute 
Circumspect^ AgoUS', 13 Edw. I. st. 4; ArtiouB' cUri, q.Edw. II. 
St. i; andi the later Ar/tcuU-d*fi m 3 Jac. L, coiuiitiDg of 
the claims asserted by Archbishop Bancroft and' tfie reply of 
the judges. The law seems to be undoubted that the spiritual 
court acting in spiritual matters pro salute animae cannot be 
restrained. The difficulties arise in the application of tite' 
principle to individual cases. 

Ptimibition lies either before or after judgment. In order 
that proceedings should be restrained after judgment it is naces- 
sary that want of jurisdiction in the inferior court should appear 
upon the face of the proceedings, that the party seeking'the pro¬ 
hibition should have taken his objection in the infenor court, 
or that he was in ignorance of a material fact. A prohilntion 
goes either for ewcess of jurisdiction, as if on ecclesiaatical court 
were to try a claim by prescription to a pew; or for trtm^;ret.sion 
of clear laws of procedure, as if such a court were to require two 
witnesses to prove a payment of tithes. It. will not as. a rule be 
awarded on a matter of. practice. The remedy in sueh a case 
is appeal. Nor will it go, unless m exceptional cases, at the 
instance of a stranger to the suit. The procedure in prohibition 
is partly common law, partfy statutory. Application for a 
prohibition is usually made .ez parts ta a judge in ohamhars 
on idfida'vit. The application may be granted or refused. 
If granted, a nile to show cause why a writ of prohibition dtould' 
not. issue, goes to the inferior judge and the other par^. In. 
prohibition to courts othte than county courts pleod^s in 
prohibition may be ordered. These pileadii^s are as fan os 
possible assimilated to pleadings in actions. Th^ are mre in* 
practice, and are only ordered in cases of great difficulty and. 
importance. 

Much learning on the subject of prohibkien* will be foundi in 
the opinion of Mr Justice Wills delivered to the House of Ifords 
in T)u Mayor and Aldermen of London v. Cox (iSfff, L.R. 
a Eng; and Ir. Appeals, aaqX 

In Scots law prohibition is not used in the English sense. The 
same result is obtaineil by snspension or redaction. In the-United 
. States the Supreme Court nas power to issue a prebibition te*thu‘ 
district courts when proceeding as courts of admiralty and marittrae 
juriadjetion. Moat of the states have ajss- their own-law upon tlio 
subject, generally giving powes to. the supreme Judicial' authority 
in the state to prohibit ceSitta of inferior jurisdiction. 

PROJECTION, in maiffimarics. If from a fixed point _S 
in, fspm» linea or zi^s be drawn tedi&rcnt.poiiks A, B, C,..., in 
space, and if these rays are-cut by a piano in prwts A', C, 
... the latter are called, the projections of the g^en points on 
the plane. Instead of the plane another surface my be.taken,, 
and then the points are projected to that surface instead of to 
a plane. In this manner any figure, plane ot in space of three 
dimensions, may be projected to any surface- from any po’mt 
which is called the centre of projection. If ffic figure projected; 
is in three dimensions then Uiis projection » tiW' sw® as that 
used in what is generally known as perspeciwe (j*.). 

In modern mathematics the word profeefion ia often taken 
with a slightly different meaning, supposing that plane figures 
are projected into plane figures, but three-dimensional, ones into 
three-diraensional'flgufes. Projection iathissense, when treated 
by co-ordinate geometry, leads in its algebraical aspect to, the 
theory of linear substitution and, hence-to. the theoiy of invariasita 
and co-variants (see AteElBRMC ?eRM$). 

In thb article projection will be treated from at purefy geo- 
I metrical point of view. References like ^G. 187) zekte to the 
article Gaoiimv; § Proisttivo, in vol, xi* ■ 
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to «(wr«^tt4teg toe. the UMe AB JtnA CD, .utd ttoi^ore 
also their point of intersection E, will coincide with -thto com. 
epoading elements. The row AB has thus to-oe points A. B, E 
noi n o We nt with their oorreBpanding points,nnd is tfaerefoee identacai 
orfth It (§ lo). As tbeee are six Unss odiich jai*> two and two of 
the four points A, B, >C, P, there are six Hnes isueh that each point 
in either coincides with its oonesponding potet toery olthCT tine 
will thus have the sfac points in which it eats tlwaa, end therefore 
all points, ooincedent with their coice^nding pohits. The pmof 
of the second part is exoctljr the naase. It foUows_ 

( 14. If Am pnf 4 ctive /igwrsi, winch jwie nat idtntital, ki in the 
sems pione, toil «<X mors than thus poinU wMeh are not in n Una, 
or three lines which ^ not past thnou^ a pomt, son ha cotttddant 
with their corresponding points or linat. 

If the figures tire in per^ctive podtian, then they have in 
ooinnKm one Hoc, the axis, with all paints in it, and one point, the 
centre, with all linos through it. Ko other point ot line can there¬ 
fore coincide with its corresponding point (»toe wtthsnt the ^res 
becoming identical. 

It follows also that— 

The correspondenci between two projective plants is complataly 
determined if there are given—either to four points in tiu one the 
corresponding four points in tie other provided thtU no three of them 
lie in a line, or to any four lines the correspnndr-g lines provided 
that no three of them pass through a point. 

To show this we observe first that two piiino.s «■' may be made 
projective in such a manner that four given points A, 6, C, D in 
the one correspond to four given points A', B', C', D' in the other; 
for to the lines AB, CD will correspond the lines A'B' and C'D', 
and to the intersection E of the former the point E' where the 
latter meet. The correspondence between these rows is therefore 
dotemuned, as we know throe pairs of corresponding points. But 
this determines a correspondence (by § u). To prove tltat in 
this case and also in the case of § 12 there it but one correspondence 
possible, let us simpose there were two, or that we could have in 
the plane «' two figuros which are each prujectivo to the figure in 
ir and which have each the points A'B'C'D' corresponding to the 
points ABCD in r. Then these two figures will themselves be 
projoctlvo and have four corresponding points coincident. Tliey 
are therefore identical by § tj. 

Tax) projective planes will be in perspective if one row coincides 
with its corresponding row. The line containing these rows wiil be 
the axis of projection. 

Au in this case every point on j coincides with its corresponding 
point, it follows tliat every row a meets its corresponding row a' 
on t where corresponding points are united. The two rows a, a' 
are therefore perraoctivr (G. {j 30), and the lines joiniigi! corre- 
sponding points wui meet in a point S. If r be any one of these 
lines ouMog a, a' in the points A and A' and the line j at K, then 
to the line AK corresponds A'K, or the ray r corresponds to itself. 
The points B, B' in wnich t cuts another pair b, b'.ot corresponding 
rows must therefore be corresponding points. Hence the lines 
joining corresponding points in b and b' also pass through S. 
Similarly all lines joining corresponding points in the two planes 
w and 11^ meet in S; hence the planes are perspective. 

The following proposition is proved in a similar way 

Two projKtive planes wiU be in perspective position if one pencil 
eoineides toifi Us carruponding one. The centre of these ^ncils 
will be the centre of perspective. 

la this case the two plues must of course coincide, whilst in the 
first case this is not necessary. 

§ i.<;. We shall now show that two planes wliich are projective 
according to dofinition ({(la) can be brought into perspective position, 
hence that the new detoition is really equivalent to the cm. We 
use the following property : If two coincident planes ir and ir' are 
perspective with S as centre, then any two corrospondtog rows 
are also perspective with S as centre. This therefore is true for 
the rows j and and for < and i', of which i and j' are the lines at 
infinity in the ^0 planes, if now the plane r' be made to slide on 
V SO that each Utto moves psrallel to itself, then the point at infinity 
in each line, and hence the whole line at infinity in ir' remains fixed. 
So does the point at infinity on j, which thus remains coincident 
with its corresponding point on f, and therefore the rows f and j' 
remain perspective, that is to say the rays joining corresponding 
points in them meet at some point T. Stmifarly the toes joining 
corresponding points in t and i' will meet in some point T'. Tliesc 
two paints T and T' originally coincided with each oth» and with S. 

Craiversdy, if two projeotave planes arc placed one on the other, 
tlMO as soon as the Imos j and V are parallel the two points T and 
T' eon be found by joining corretpondmg points In j and j’, and also 
in i smd li DOW a point at infinity is called A as a point in « 
and B' as a point in then the point A' will lie on 1' and B on j, 
so that tha toe AA' passes throngh T' and BB' through T. These 
two lines are parallel. If then the plane n' be mov^ parallel to 
itsdf tilt T' coBea to T, then these two toes will, coincide with 
each other, and* with them wifi coincide the lines AB and A'B'. 
33 ius toe and sintonly every toe throngh T will thus now .coin¬ 
cide with its corresponding line. The two planes arc therefore 
acebeding to the last tfaeoremiin § 14 in perspective positon. 

It will be noticed that the plane •' may be piaoed on v ia two 


difiteresut wept, adz. if w* havepiacefi'r' im e wetnsy tekefttoSand 
yura ft over in spaoe before ne bring dt toclc to «, so that what eras 
its opjicr becomes now its knrar iaec. Bor each oi these poeitoni 
we ito one pais oi oentres T, T', and only me pair, because ths 
above pmoess smist give every poiipcctivo posibon, tt folte m 
In fills projective planet there one mi general ifiso tmd only two 
peneiis in either such that analet ns erte on efusl to tofr correspond- 
inf angles in the other. If one of these pencils is made coineiSent 
mth Bs corrapending Ota, ton to plants will ie psrapteHm, 

This agrea with tto fact that two pcciqieotive planes in spaoe can 
be made ooincidant by tnming cae asout their axis in two different 
vsm (SB). 

In the reasoning employed it Is essential that tlie lines j and 1' 
are finite. If one lies at infinity, say j, then i and j coincide, hence 
their corre.sponding lines i' ami j' will coincide; that is, i' also lies 
at infinity, so that the lines at infinity in the two planes are corre¬ 
sponding lines. If the planes are now made coincident and per¬ 
spective. then it may happen that the lines at in^ty correspond 
point for point, or can be made to do so by turning the one plane 
m itself. In this case the line at infinity is the axis, whilst the centre 
may be a finite point. This gives similar figures (see § r6). In 
the other case Uic line at infinity corrcspond.s to itself without being 
the axis; the lines joining corresponding points therefore all coin¬ 
cide with it, and the centre S lies on it at infinity. The axis will 
be some finite line. This gives parallel projection (see § 17). For 
want of space we do not show how to find in these cases the per¬ 
spective position, but only remark that in the first case any pair 
of corresponding points in r and v' may be taken os the pomts 
T and T , whilst in the other case there is a pencil oi parallels in 
ir such that any one toe of these can be made to coincito point for 
point with its corresponding line in t', and thus serve as the axis 
oi projection. It will therdorc be possible to get the planes in 
perspoctivc position by first placing aay point A' on its correspond- 
mg point A and Iboi turning *' about this point till toes joining 
correspoiidiiig points are parallel, 

§ ifi. Similar figures. —If the axis is at infinity every line is 
paiallcl to its corresponding line. Corresponding angles are there¬ 
fore equal. The figures are similar, and ($ 10) the ratio oi simili¬ 
tude of any two corresponding rows is constant. 

If similar figures are in perspective position they are said to be 
similarly situated, and the centre of projection is called the centre 
of stoititude. To place two similar figures in this position, wc 
observe that their lines at infinity will coincide as soon as both figures 
are put in the same plane, but the rows on them are not necessarily 
identical. They are projective, and hence in general not more than 
two points on one will coincide with their corresponding points in 
the other (G. § 34). To make tliem identical it is either sufficient 
to tnm one figure in its plane till three toes in one are parallel to 
then corresponding toes in the other, or it is necessary before this 
can be done to turn the one plane over in spciM. It can be shown 
that in the former case all lines arc, or no line is, parallel to its 
corresponding line, whilst in the second case there ore two directions, 
at riijht angles to each other, whioli have the property that each 
line in eitlicr direction is parallel to its corresponding toe. We 
also see that— 

If in two similar figures three Unes, of which no two are parallel, 
are parallel respectively lo their corresponding lines, then every line 
has this property and the two figures are similarly situated; or 
Two similar figures are similarly situated as soon as two corre¬ 
sponding triangles are so sitssated. 

If two similar figures ate perspoctivo without being in the same 
plane, thetr planes must bepnralld as the axis is at infinity. Hence— 
Assy plam figure is profeotsd from any centre to a parallel plane 
into a similar figure. 

If two similar figures are similarly situated, then corresponding 
points may either to on the same or on different sides oi the centre, 
if, besides, the ratio of similitude is unity, then corresponding 
points will be equidistant from the centre, In the first case thers- 
fore the two figures will to identical, la tho second case they 
will be identically eqnal but not coincident. They can be made to 
coincide by turning one in its ^ne throu^ two ri^ht angles about 
the centre of similitude S. The figures are in involution, os is 
seen at once, and they are said to be symmetrical with regard to the 
point S as centre. If the two figures be considered as part of one, 
then this is said to have a ccnisc. Thus regular polygons of an even 
number of sides and parallelogTams have each a centre, which is 
a centre of symmet^. 

I 17. PnraUet Projection. —If, instead of the axis, the centre be 
ntovtxl to infinity, all the projecting rays will be parallel, and we 

f et what is called parallel projection. In this case the toe at to 
nity passes throng the centre and tbcrefqre corresponds to itself 
—but not point for point as in the case oi similar figures. To any 
point I at infinity corresponds therefore a point I' also at infini^ 
but different from the first. Htooe to parallel toea meeting 
at I correspond parallel lines of another direction meeting at 1 , 
Further, in any two corresponding cows the two pomts at 
infinity are comspondiag pomta; toace the rows are sim ilar. 
This gives the principal propectiee of patallal pcejection ;— 

To pamlM lines conresponts parotiel Unas ; or 
To a parallelogram corresponds e pardUtlogram, 
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I for these. sows choices with the direc- 


Tht corruptmimit of porMtl tmfjtrttiM U Mmninti 

at tom as for aity paraUtkffam «» M emt (ifors tin corrttportdiag 
pamUtlofrcm ia tin etAsr hat btm ttUcUd, as toUami hitm tin gtamai 
case in 1 14. [Corresponding rows are similar (g 10).] 

The ratio of sinuUtttde ioi ' 
tion;— 

If a row it parallel to tin axis, its corresponding row, which it 
also parallel to the axis, will be equal to it, because any two pairs 
AA' and BB' oi correaponding points wiU iomt a paraUelagfam. 
Another intportant property Is Qte following;— 

Tht areas of correspondsng Mures have a constant ratio. 

We prove this first for parauelogratns. Let ABCD and EFGH be 

any two parallelaffranu in r, 
A'B'C'D' and ET'O-H' the 
corresponding parailelograms 
in Then to the parallolo- 
gram KLKK which lies (fig, 6) 
between the lines AB, CD 
and EF, GH will correspond 
a parallelogram K'L'M'N' 
formed in exactly the same 
manner. As ABCD and KLMK 
are between the same parallels 



Fic, 6. 

their areas arc as the bases. 
ABCD AB 


Hence- 


A'B'C'D' 


A'B' 

‘TTU- 


KEMN == KL- ““ kWiT ' 

But AB/KL = A'B'/K'L', as the rows AB and A'B' are similar. 
Hence 

ABCD KLMN ^ , EFGH KLMN 

TTFC'D’ “ K'L'M'N' ® ^ t'F'G'li' "K‘'L'M'jfr' 

Hence also 

ABCD EFGH 


This proves the theorem for parallelograms and also for their 
halves, that is, for any triangles. As polygons can bo divided into 
triangles the truth of the theorem follows at once for them, and 
is extended (b^ the method of exhaustion) to areas bounded by 
curves by inscribing polygons in, and circumscribing polygons about, 
the curves. 

Just as (G. § 8) a segment of a line is given a sense, so a sense 
may be given to an area. This is done as follows, if we go round 
the bou^ary of an area, the latter is either to the right or to the 
left. If we turn round and go in the opiwsite sense, then the area 
will bo to the left if it was fist to the right, and vice versa. If we 
give the boundary a definite sense, and go round in this sense, then 
the arss is said to be either of the one or ^ the other sense according 
as the area is to the right or to the left. The area is generally said 
to be positive if it is to the left. The sense of tho boundary is 
indicated cither by an arrowhead or by the order of the letters 
which denote points in the boundary. Thus, if A, B, C be the 
vertices oi a triangle, then ABC sball denote the area in magnitude 
and sense, the sense being fixed by going round the triangle in the 
order from A to B to C. It will then be seen that ABC and ACB 
denote the same area but with opposite sense, and genomily ABC = 
BCA CAB = — ACB =«BAC = — CBA; t^t is, an inter¬ 
change of two letters changes the sense. Also, if A and A' are two 
points on oppo.site sides of, and equidistant from, the line BC, 
then ABC = — A'BC. 

Taking account of the sense, we may make the following state¬ 
ment :— 

If A, A' are two corresponding points, if the line AA' cuts the 
axis in B, and if C is any other point in the axis, then the triangles 
ABC and A'BC are corresponding, and 

ABC AB AB 
X'BC = A'H“ 

or The constant ratio of corresponding areas is equal and opposite 
to tin ratio in which the axis divides the segment joining two corre¬ 
sponding points, 

$ 18. Several special cases of parallel projection are of interest. 

Orthographic Projection.—It the two planes » and »' have a 
definite position In space, and if a figure in e is projected to »' by 
rays perpendicular to this plane, then the projection is said to be 
orthographic. , If in this case the pleme «• be turned tni it coincides 
with »' BO that the figures remain perspective, then the projecting 
rays svill us perpendicular to the axis of projection, because any one 
of these rays is, and remains during tho turning, perpendicular to 
the axis. 

The ^stant ratio of the area of the projection to that of the original 
figure is, in this case, the cosine of the angle between the two planes 
» and as will be seen by projecting a rectangle which has its bwo 
in the axis, 

Orthogr^hic projection is of oonstant use in geometrical drawing. 

Shear, —It the centre of projection be taken at infinity on the 
axis, then the projecting rays are parallel to tho axis; hence enrte- 
sponding points wiU be equidistant from the axis. In this ease, 
ttorefore, areas of correspending figures will be equal. 



If A, A' sad B, B' (te. 7 ) net Min at «ekri 
im -ihs SMM Um, panm to the aictoi thei^ m ceRMpMuUag.eig* 
menfa paKlM to the aid* we 
eemal, ft loUowe that AB» 

AB', henee alw AA' « BB'. 

If thaw paints - be jolnsd to 
way poiat O on the axis, then 
AO and A'O will be cone- 
ending lines; they will there¬ 
fore be cut by any line parallel — 

to the axis in ooawpoDding 
points, in the figure thetefoeo '' 

C, C' and also D, D' will be pain of corresponding points and 
CC' a DD'. As the ratio CC'/AA' equals the ratio of the distances 
of C and A from the axis, therefore 
Xivs corresponding figwrsa may be get osu out of tht (dher by moving 
stil points in the one parallel to a fixed line, the axis, Osrough Ustanoes 
whtch ars proportional to tittir own distances from tht axis. Poittit 
in a line remain hereby to a Hue. 


Such a traasioimation of a plane figure is produced by a shearii^ 
stress in any section of a homogeneous eMtic solid. For this 
reason Lord Kelvin gave it the name of shear. 

A shear of a plans figure is determined if we are given the axis 
and the distance through which one point has been moved; for in 
this case the axis, the centre, and a pair of corresponding points 
are given. 

§ 19. Symmetry and Shew^Symmetry.—U the centre is not on 
the axis, and if corresponding points are at equal distances from 
it, they must be on opposite sides of it. The figures will be in 
involution (§ 11). In this case the direction of the projecting rays 
is said to be conjugate lo the axie. 

The conjugate direction may be perpendicular to the axis. If 
the line joining two corresponding points A, A' cuts the axis in B, 
then AB ^ BA'. Therefore, if the plane be folded over along the 
axis, A -will fall on A', Hence by this folding over every point 
will coincide with its corresponding point. The figures toerefore 
are identically equal or congruent, and in thdr origiiial position 
thtqr are symmetrical with regard to the axis, which itself is called 
an axis of symmetry. If the two figures are considered as one this 
one is said to be symmetrical with regard to an axis, and is said to 
have an axis of symmetry or simply an axia Every diameter of a 
circle is thus an axis; also the median line of an isosoefes triangle 
and the diagonals of a rhombus arc axes of the figures to which they 
belong. 

In the more general case where the projecting rays are not per¬ 
pendicular to the axis wc'have a kind of twisted symmetry which 
may he called skew-symmetry. It can be got from symmetry by 
giving the whole figure a shear. It will aieo be ea^y seen that 
we get skew-symmetry if we first form a shear to a given figure 
and then separate it from its shear by folding it over along the axis 
of tho shear, which thereby becomes an axis of skew-symmetry. 

Skcw-eymmotrical and therefore also Bymmetrkal figures have 
the following properties:— 

Corresponding areas are equal, but of opposite sense. 

Any two corresponding hnes ate harmonic conjugates witii regard 
to the axis and a line in the conjugate direction. 

If the two figures be again considered as one whole, this is said 
to be skew-symmetrical and to have an axis of skow-symraetry. 
Thus the median line of any triangle is an axis of skew-symmetry, 
tho side on which it stands having the conjugate direction, the 
other sides being conjugate lines. From this it follows, for in¬ 
stance, that tho three median lines of a triangle meet in a point. 
For two median lines will be corresjionding lines with regard to the 
third os axis, and must therefore meet on the axis. 

An axis oi skew-symmetry is generally called a diameter. Thus 
every diameter oi a conic is an axis ol skew-symmetry, the con¬ 
jugate direction being tlie direction of the chords which it bisects. 

I 20. We state a icw properties oJ these figures useful in mechanics, 
but we omit tho easy proofs:— 

If a plane area has an axis of shtw-symmelry, then the mass-centre 
(c«itre of mean distances or centre of inertia) lies on it. 

If a figure undergoes a shear, the mass-centre of its area remains 
the mass-centre; am generally- 

In parallel projection the mass-centres of corresponding areas {or 
of groups of points, but net of curves) are corresponding points. 

The moment of inertia of a plane figure does not change if the figure 
undergoes a shear in the direction of the axis with regard to which 
the moment has been taken. 

If a figure has an axis of skew-symmetry, them this axis and the 
conjngate direction ar« congugate diameters of the momental ellipse 
far eaary poimt in the axis, 

If a fi^re has an axis of symmetry, then this is an axis of the 
momeuM Mipsx for every point in it. 

The truth of the last propositions fcUows at once from the fact 
that the product of inertia for the lines, in question vanishes. 

It is of interest to notice how a great many propositions of Euclid 
arc only special cases of projection. 'The theorems Euc. I. 55-41 
about parallelograms or riian^cs on equal bases and between the 
same pallets are examples ol shear, whilst I. 43 gives a case of 
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akewh«]nam«tty, hence of involution. Figures which are identi¬ 
cally aqtial are of course projective, and they are perspective when 
placed so that they have an axis or a centre of symmetry (cf. 
Henrici. EUmentary Geometry, Congruent Figuru). In this case 
again the relation is that of involution. The importance of treat¬ 
ing similar figures when in perspective position has long been 
rocognited: we need only mention the well-known proposition 
about the centres of aiiiiilitude of circles, 

AppHcaiioHs to Conics. 

§ 21. Any conic can be projected into any other conic. 'J His may 
be done in snch a manner that three points on one conic and the tangents 
at two of them are projected to three arbitrarily selected points and the 
taments of two of them oh the other. 

If H and tt' arc any two conics, then we have to prove that we can 
project u in such a manner that five points on it wiU be projected 
to points on u'. As the projection u determined as soon as the 
projections of any four points or four lines are selected, we cannot 
project any five points of u to any five arbitrarily .selected points 
on u'. But if A, B, C be any three points on u, and if the tangents 
at B and C meet at D, if further A' B', C' are any three points 
on and if the tangents at B' and C' meet at D', then the plane 
of u may be projwted to the plane of «' in such a manner that the 
points A, B, C, D are projected to A'j B', C', D'. This determines 
the correspradence (§ 14). The come u will be projected into a 
conic, the points A, B, C and the talents BD and CD to the points 
A', B', C' and the lines B'D' and CD', which are tangents to u' 
at B' and C'. The projection of « must therefore (G. § ja) coincide 
with because it is a conic which has three points and the tangents 
at two of them in common with 

Similaffly wc might have taken three tangents and the points of 
contact of ttvo of them as corresponding to similar elements on the 
other. 

If the one conic be a circle which cuts the line the projection 
will cut the line at mfinity in two points; hence it will be a hyper¬ 
bola. Similarlyi if the circle touches j, the projection will be a 
parabola; and, if the circle has no point in common with ;, the 
projection will be an ellipse. These curves appear thus as sections 
of a circular cone, for in case that the two planes of projection are 
separated the rays proj^ting the circle form such a cone. 

Any conic may be projected into itself. 

If wo take any point S in the plane of a conic as centre, the 
polar of this point as axis of projection, and any two points in which 
a line througn S cuts the conic as corresponding points, then these 
will be harmonic conjugates with regard to the centre and the axis. 
We therefore have involution (§ ii), and every point is projected 
into its harmonic conjugate with regard to the centre and the axis— 
hence every point A on the conic into that point A' on the conic 
in which the line SA' cuts the conic again, as follows from the 
harmonic properties of pole and polar (G. § f>2 scq.). 

Two conics which cut the line at infinity in the same two points are 
similar figures and similarly situated—the centre of similitude being 
in general some finite point. 

To prove this, we take the line at infinity and the asymptotes of 
one as corresponding to the line at infinity and the asymptotes 
of the other, and besides a tangent to the first as corresponding 
to a parted tangent to the other. The line at infinity will then 
correspond to itself point for point; hence the figures will be similar 
and similarly situated, 

§ 22. Area's of Parabolic Segments, —One parabola may always be 
considered as a parallel projection of another in such a manner 
that any two points A, B on the one correspond to any two points 
A', B' on the other; that is, the points A, B and the point at infinity 
on the one may be made to correspond respectively to thd points 
A', B' and the point at infinity on the other, whilst the tangents 
at A and at infinity of the one correspond to the tangents at B' 
and, at infinity of the other. This completely determines the 
correspondence, and it is parallel projection b^use the line at 
infinity corresponds to the line at infinity. Let the tangents 
at A and B meet at C. and those at A', B'at C'; then C, C’will 
correspond, and so will the triangles ABC and A'B'C' as well as the. 

S arabolio segments cut ofi by the chords AB and A'B'. If (AB) 
enotes the area of the segment cut ofi by the chord AB we have 
therefore 

(AB)/ABC = (A'BO/A'B'C'; or 

The area of a sepnent of a parabola stands in a constant ratio to the 
area of the Irian^e formed by the chord of the segment and the 
tangents at the end points of the chord. 
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If then (fig. 8] we join the point C to the 
mid-point M of AB, then this line t will be 
bisected at D ^ the parabola (G. § 74), and 
the tangent at I) will m parallel to AB. T,et 
this tangent cut AC in £ and CB in F, then 
by the iMt theorem 

where m is some number to be determined. The figure gives 
(AB) = ABD + (AD) + fBD). 


Combining both equations, w« have 

ABD » M (ABC - ADE - BFD). 

But we have also ABD » i ABC, and ADE » BFD >■ 1 ABC; 
hence 

4 ABC mm (i — i — ^) ABC, or m • §. 

The area of a parabolic segment equals two-thirds of the area of 
the tr^jle fomiM by the chord and the tangenti at the end points of 

§ 23. Elliptic Areas. —^To consider one ellipse a parallel projection 
of another we may establish the correspondence as follows. If 
AC, BD are any pair of conjugate diameters of the one and A'C', 
BD' any pair of conjugate diameters of the other, then these 
may be made to correspond to each other, and the correspondence 
will be completely determined if the parallelogram formed by the 
tangents at A, B, C, D is made to correspond to that formed by 
the tangents at A', B', C', D' ( 5 § 17 and 21). As the projection of the 
first conic has the four points A', B', C', D' and the tangents at 
these points in common with the second, the two ellipses are pro¬ 
jected one into the other. Their areas will correspond, and so do 
those of the parallelograms ABCD and A'B'CD'. Hence— 

The area of an ellipse has a constant ratio to the area of any inscribed 
parallelogram whose diagonals are conjugate diameters, and also to 
every circumscribed parallelogram whose stdes are parallel to conjugate 
diameters. 

It follows at once that— 

All parallelograms inscribed in an ellipse whose diagonals are 
conjugate diameters art equal in area\ and— 

All parallelograms circumscribed about an ellipse whose sides are 
parallel to conjugate diameters are equal in area. 

If a, b are the length of the semi-axes of the ellipse, then the 
area of the circumscribed parallelogram will be qab and of the 
inscribed one 2ab. 

For the circle of radius r the inscribed parallelogram becomes 
the square of area 2f“ and the circle has the area r ^; the constant 
ratio of an ellipse to the inscribed parallelogram has therefore also 
the value Jir. Hence— 

The area of an ellipse equals abet. 

§ 24. Projective Properties. —^The properties of the projection 
of a figure depend partly on the relative position of the planes of 
the figure and the centre of projection, but principally on the 
properties of the given figure. Points in a line are projected into 
points in a line, harmonic points into harmonic points, a conic 
into a conic; but parallel lines are not projected into parallel lines 
nor right angles into right angles, neither are the projections of 
equal segments or angles again equal. There are then some pro¬ 
perties which remain unaltered by projection, whilst others change. 
The former are called projective or descriptive, the latter metriwl 
properties of figures, because the latter all depend on measurement. 

To a triangle and its median lines correspond a triangle and three 
lines which meet in a point, but which as a rule are not median 
lines. 

In this case, if we take the triangle together with the line at 
infinity, wc get as the projection a triangle ABC, and some other 
line j which cuts the sides a, 6, c of the triangle in the points 
A|, B,, C,. If we now take on BC the harmonic conjugate A^ to 
Ai and similarly on CA and AB the harmonic conjugates to B, and 
C. respectively, then the lines AA,, BB„, CtL will be the projections 
of the median lines in the given figure. Hence these lines must 
meet in a point. 

As the triangle and the fourth line we may take any four given 
lines, because any four lines may be project^ into any lour ^ven 
Unes (§ 14). This gives a theorem :— 

If each vertex of a triangle be joined to that point in the opposite 
side which is, with regard to the vertices, the harmonic conjugate of 
the point in which the side is cut by a given line, then the three lines 
thus obtained meet in a point. 

We get thus out of the special theorem about the median lines 
of a tnangle a more general one. But tefore this could be done 
we had to add the line at infinity to the lines in the given figure. 

In a similar manner a great many theorems relating to metrical 
properties can be gencralired by taking the line at infinity or points 
at mfinity as forming part of the original figure. Conversely 
special cases relating to measurement are obtained byj?rojecting 
some line in a figure of known properties to infinity. Tliis Is true 
for all properties relating to parallel lines or to bisection pf seg¬ 
ments, W not immediately for angles. It is, however, possible 
to establish for every metrical relation the corresponding projective 
property. To do this it is necessary to consider imaginary elements. 
These have originally been introduced into geometry by aid of 
co-ordinate geometry, where imaginary quantiues constantly occur 
as roots of equations. 

Their introduction into pure geometry is due principally to 
Poncelet, who by the publication of hfs great work Traiti des 
Propriitts ProjecHves des Figures became the founder of projective 
geometry in its widest sense. Monge had considered parallel 
projection and had already distinguished between permanent and 
accident properties of figures, me latter being those which de¬ 
pend^ merely on the accidental position of one part to another. 
Thus in projecting two circles which lie in dinerent planes it 
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The ratio of sinuUtttde ioi ' 
tion;— 

If a row it parallel to tin axis, its corresponding row, which it 
also parallel to the axis, will be equal to it, because any two pairs 
AA' and BB' oi correaponding points wiU iomt a paraUelagfam. 
Another intportant property Is Qte following;— 

Tht areas of correspondsng Mures have a constant ratio. 

We prove this first for parauelogratns. Let ABCD and EFGH be 

any two parallelaffranu in r, 
A'B'C'D' and ET'O-H' the 
corresponding parailelograms 
in Then to the parallolo- 
gram KLMK which lies (fig, 6) 
between the lines AB, CD 
and EF, GH will correspond 
a parallelogram K'L'M'N' 
formed in exactly the same 
manner. As ABCD and KLMK 
are between the same parallels 
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their areas arc as the bases. 
ABCD AB 


Hence- 


A'B'C'D' 


A'B' 

‘TTU- 


KEMN == KL- ““ kWiT ' 

But AB/KL = A'B'/K'L', as the rows AB and A'B' are similar. 
Hence 

ABCD KLMK ^ , EFGH KLMK 

TTFC'D’ “ K'L'M'K' ® ^ t'F'G'li' " li‘'L'M'jfr' 

Hence also 

ABCD EFGH 


This proves the theorem for parallelograms and also for their 
halves, that is, for any triangles. As polygons can bo divided into 
triangles the truth of the theorem follows at once for them, and 
is extended (b^ the method of exhaustion) to areas bounded by 
curves by inscribing polygons in, and circumscribing polygons about, 
the curves. 

Just as (G. § 8) a segment of a line is given a sense, so a sense 
may be given to an area. This is done as follows, if we go round 
the bou^ary of an area, the latter is either to the right or to the 
left. If we turn round and go in the opiwsite sense, then the area 
will bo to the left if it was fist to the right, and vice versa. If we 
give the boundary a definite sense, and go round in this sense, then 
the arss is said to be either of the one or ^ the other sense according 
as the area is to the right or to the left. The area is generally said 
to be positive if it is to the left. The sense of tho boundary is 
indicated cither by an arrowhead or by the order of the letters 
which denote points in the boundary. Thus, if A, B, C bo the 
vertices oi a triangle, then ABC shall denote the area in magnitude 
and sense, the sense being fixed by going round the triangle in the 
order from A to B to C. It will then be seen that ABC and ACB 
denote the same area but with opposite sense, and genomily ABC = 
BCA CAB = — ACB =«BAC = — CBA; t^t is, an inter¬ 
change of two letters changes the sense. Also, if A and A' are two 
points on oppo.site sides of, and equidistant from, the line BC, 
then ABC = — A'BC. 

Taking account of the sense, we may make the following state¬ 
ment :— 

If A, A' are two corresponding points, if the line AA' cuts the 
axis in B, and if C is any other point in the axis, then the triangles 
ABC and A'BC are corresponding, and 

ABC AB AB 
X'BC = A'H“ 

or The constant ratio of corresponding areas is equal and opposite 
to tin ratio in which the axis divides the segment joining two corre¬ 
sponding points, 

$ 18. Several special cases of parallel projection are of interest. 

Orthographic Projection.—It the two planes » and »' have a 
definite position In space, and if a figure In v is projected to »' by 
rays perpendicular to this plane, then the projection is said to be 
orthographic. , If in this case the pleuie «• be turned tni it coincides 
with »' BO that the figures remain perspective, then the projecting 
rays svill us perpendicular to the axis of projection, because any one 
of these rays is, and remains during tho turning, perpendicular to 
the axis. 

The ^stant ratio of the area of the projection to that of the original 
figure is, in this case, the cosine of the angle between the two planes 
» and as will be seen by projecting a rectangle which has its bwo 
in the axis, 

Orthogr^hic projection is of oonstant use in geometrical drawing. 

Shear, —It the centre of projection be taken at infinity on the 
axis, then the projecting rays are parallel to tho axis; hence enrte- 
sponding points wiU be equidistant from the axis. In this ease, 
ttorefore, areas of correspending figures will be equal. 
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If thaw paints - be jolnsd to 
way point O on the axis, then 
AO and A'O will be cone- 
ending lines; they will there¬ 
fore be cut by any line parallel — 

to the axis in ooawpoDding 
points, in the figure therafoeo '' 

C, C' and also D, D' will be pain of corresponding points and 
CC' a DD'. As the ratio CC'/AA' equals the ratio of the distances 
of C and A from the axis, therefore 
Xivs corresponding figwrsa may be get osu out of tht (dher by moving 
stil points in the one parallel to a fixed line, the axis, Osrough Ustanoes 
whtch ars proportional to tittir own distances from tht axis. Poittit 
in a line remain hereby to a Hue. 


Such a traasioimation of a plane figure is produced by a shearii^ 
stress in any section of a homogeneous eMtic solid. For this 
reason Lord Kelvin gave it the name of shear. 

A shear of a plans figure is determined if we are given the axh 
and the distance through which one point has been moved; for in 
this case the axis, the centre, and a pair of corresponding points 
are given. 

§ 19. Symmetry and Shew^Symmetry.—U the centre is not on 
the axis, and if corresponding points are at equal distances from 
it, they must be on opposite sides of it. The figures will be in 
involution (§ 11). In tins case the direction of the projecting rays 
is said to be conjugate lo the axie. 

The conjugate direction may be perpendicular to the axis. If 
the line joining two corresponding points A, A' cuts the axis in B, 
then AB ^ BA’. Therefore, if the plane be folded over along the 
axis, A -will fall on A', Hence by this folding over every point 
will coincide with its corresponding point. The figures toerefore 
are identically equal or congruent, and in their original position 
they are symmetrical with regard to the axis, which itself is called 
an axis of symmetry. If the two figures are considered as one this 
one is said to be symmetrical with regard to an axis, and is said to 
have an axis of symmetry or simply an axia Every diameter of a 
circle is thus an axis; also the median line of an isosoefes triangle 
and the diagonals of a rhombus arc axes of the figures to which they 
belong. 

In the more general case where the projecting rays are not per¬ 
pendicular to the axis wc'have a kind of twisted symmetry which 
may be called skew-symmetry. It can be got from symmetry by 
giving the whole figure a shear. It will also be ea^y seen that 
we get skew-symmetry if we first form a shear to a given figure 
and then separate it from its shear by folding it over along the axis 
of tho shear, which thereby becomes an axis of skew-symmetry. 

Skew-symmetrical and therefore also symmetrical figures have 
the following properties:— 

Corresponding areas are equal, but of opposite sense. 

Any two corresponding hnes ate harmonic conjugates witii regard 
to the axis and a line in the conjugate direction. 

If the two figures be again considered as one whole, this is said 
to be skew-symmetrical and to have an axis of skow-symraetry. 
Thus the median line of any triangle is an axis of skew-symmetry, 
tho side on which it stands having the conjugate direction, the 
other sides being conjugate lines. From this it follows, lor in¬ 
stance, that tho three median lines of a triangle meet in a point. 
For two median lines will be corresjionding lines with regard to the 
third os axis, and must therefore meet on the axis. 

An axis oi skew-symmetry is generally called a diameter. Thus 
every diameter oi a conic is an axis of skew-symmetry, the con¬ 
jugate direction being tlie direction of the chords which it bisects. 

I 20. We state a few properties of these figures useful in mechanics, 
but we omit tho easy proofs:— 

If a plane area has an axis of shtw-symmelry, then the mass-centre 
(c«itre of mean distances or centre of inertia) lies on it. 

If a figure undergoes a shear, the mass-centre of its area remains 
the mass-centre; am generally- 

In parallel projection the mass-centres of corresponding areas {or 
of groups of points, but net of curves) are corresponding points. 

The moment of inertia of a plane figure does not change if the figure 
undergoes a shear in the direction of the axis with regard to which 
the moment has been taken. 

If a figure has an axis of skew-symmetry, them this axis and the 
conjngate direction ar« congugate diameters of the momental ellipse 
far eaary poimt in the axis, 

If a fi^re has an axis of symmetry, then this is an axis of the 
momeuM Mipsx for every point in it. 

The truth of the last propositions fcUows at once from the fact 
that the product of inertia for the lines, in question vanishes. 

It is of interest to notice how a great many propositions of Euclid 
arc only special cases of projection. The theorems Enc. I. 55-41 
about parallelograms or riian^cs on equal bases and between tlie 
same pallets are examples 01 shear, whilst I. 43 gives a case of 
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It mast not be t e r g a t te u that the circular point* do net exttt 
at aU; but to introduce them gives us a short vmy of maldtaga 
statement which would otherwise be long and eundirinis, 

Wc can now generalize any theorem relating to metrical pto- 
tie*. For inttanoe, the simple fact that the chord of a drcle Is 
cbed by * concentric circle at it* mid faint proves the theorem;— 

1/ two comer tuve double contact, then tka points wluri^any tangent 
to one of ilytm cuts tbe other are harmottic wK* tegard to the point 
of contact and the point uihere the tangent euit the chord of contact. 

(O. H.) 

FROKOPi the name of two of the most prominent Hussite 
generals 

I. Prokop, sumamed “ Veliky ” (the groat) or “ Holy ” 
(the bald), was a married Utraquist priest who Monged to an 
eminent family of citizens of Prague. Though a priest and 
continuing to officiate as such, he became the most prominent 
leader of the advanced Hussite or Taborite forces during the 
latter pait of the Hussite wars. He was not indeed the immriiate 
successor of ^iiika as leader of the Taborites, as has been fre¬ 
quently stated, but he commanded the forces of Tabor when they 
obtained their great victories over the Germans and Rooiani.sts 
at Ustt..nad Labam (Aussig) in 14*6 and Dumaflice (Touss) in 
1431. He also acted as leader of the Taborites during their 
frequent incursions into Hungary and Germany, particularly 
when in 14*9 a vast Bohemian army invaded &xony and the 
territory of Nuremburg. The Hussites, however, made no 
attempt permanently to conquer German territory, and on the 
6th of February 1430 Prokop concluded at Kulmbach a treaty 
with Frederick of Brandenlxirg, burgrave of Nuremburg, by 
which the Hussites engaged themselves to leave Germany^ 
When the Bohemians entered into negotiations with Sigismund 
and the Council of Basel and, after prolonged discussions, 
resolved to send an embassy to the council, Prokop the Great 
was tlie most prominent member of this embassy, which reached 
Basel on the 4th of January 1433. When the negotiations 
there for a time proved resultless ftokop with the other envoys 
returned to Bohemia, where new internal troubles broke out. 
A Taborite army led by Prokop the Great besieged Plzeii, which 
was then in the hands of the Romanists. The discipline in the 
Hussite camp had, however, slackened in the course of pro- 
Inoged worf^e, and the Taborites encamped before Pizeh 
revolted against Prokop, who therefore returned to Prague. 
Probably encouraged by these dis-sensions among the men of 
Tabor, the Bohemian nobility, both Romanist and Utraquist, 
ffirmed a league for the purpose of opposing democracy, which 
through the victories of Tabor had atx]uircd great strength in 
the Bohemian towns. The struggle b^n at Prague. Aided 
by the nobles, the citizens of the old town took possession of 
the more democratic new town, which Prokop unsuoCIfessfully 
attempted to defend. Prokop now called to his aid Prokop “ the 
Lesser,” who had succeeded him in the command of the Taborite 
army before Plzeft. They jointly retreated eastward from 
Prague, and their forces, known as the army of the towns, met 
at Lipan, between Kourim and Kdin, the army of the nobles 
^ay 30, 1434). The Taborites were decisively defeated, and 
ftoicop the Great perished in this battle. 

a. Prokop " the Lesser,” or Prokupek (the Bohemian 
diminutive of the word Prokop), was one of the greatest Hussite 
generals. Little is known of his eariy life. He took part in all 
the later campaigns of Prokop the Great in Germany, and suc¬ 
ceeded him as commander of the Taborite array that besieged 
Plzeii. After the formation of the confederacy of the nobles 
he was recalled by Prokop the Great, with whom he shared the 
command of the army of the towns at the fateful battle of 
Lipan, in which be also perished. 

See Count Lnteow, Bohemia: A Hietarieai Shaieh’, Palaeky, History 
of Bohemia-, Toman, Hnsiteke VateHeictui (ttasstte Warfare). 

PROKOPOVICH, THEOFAR (1681-1736), Russian ^hbishop 
and Btatesman, one of the ablest coadjutors of Peter'the Great, 
was sprang horn a merdhant famfly. He briUkntly distinguidied 
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vitt Btt the Imowledge of the Wrat, h« letoniedibmae to seek 
his fortune, and, a* an Orthodox nu^, became one of thepco- 
fessors at, and subsequently rector of, the academy of' XW. 
Be entirely reformed the teaching of theobgy there, substituting 
the historical method of the German themogians for the anti¬ 
quated Orthodox scholastic system. In 1709 Peter the Great, 
while passing through Kiev, was struck tqr the eloquence of 
Prokopovich in a sermon on “ the most glorious victory,” i,e. 
Poltava, ai^ in 1716 summoned him to Petersburg. From 
hesiceforth it wm Theofan’s duty and pleasure to explain the 
new ideas and justify the most alarming innovations from the 
pulpit. So invaluable, indeed, did he become to the civil 
power, that, despite the determined opposition of the Russian 
clergy, who regarded “ the Li(dit of Kiev ” as an interloper and 
SOTi-heretic, he was rapidly promoted, becoming, in 1718, 
bishop of Pskov, and finally, in 1724, archbishop of Novgorod. 
As the author of “ the spiritual regulation ” for the reform of 
the Russian Church, Theofan must, indeed, be regarded as tiie 
creator of “ the spiritual department ” superseding the patri¬ 
archate, and better known by its later name of “ the holy 
synod,” of which he was made the vioe-presidenL Penetrated 
ify the conviction that ignorance was tlie worst of the inveterate 
evils of old Russia, a pitiless enemy of superstition of every 
sort, a reformer by nature, overflowing with energy and resource, 
and with a singularly lucid mind armed at all points by a far- 
reaching erudition, Prokopovich was the soul of the reforming 
party after the death of Peter the Great. To him also belongs 
the great merit of liberating Russian preaching from the fetters 
of Polish turgidity and affectation by introducing popular 
themes and a simple style into Orthodox pulpit eloquoice. 

See L Chistovitch, Theofan Prokopovich and his Times (Rus.; 
Petersburg, 1808) ; P, Morozov, Theophan Prokopovich as a Writer 
(Rus.; Petersburg, r88o). (R. N. B.) 

FROLSOOHEROH (Gr. for ‘‘ that which is said beforehand,” 
rpoKtytiv, to speak, say before), a preface or introduction to 
a book, especially a preliminary introductory essay to a learned 
work, or a treatise which serves as a general survey or intro¬ 
duction to the study of some subject or as a speckd survey of 
the subject. The word is more often used in the plural. 

PROLETARIAT, or Proletariate, a term borrowed from the 
French and used collectively of those dasses of a political 
community who depend for theb livelihood on their daily labour, 
the wage-earning, operative class as opposed to the capital¬ 
owning class. It is of frequent use by those social reformers 
who base their theories on the supposed antagonism of capital 
and labour. The Latin proletarius, from which the word was 
formed, was the name given to the body of citizens possessed 
of no property and who therefore served the state with their 
children (proles, offspring). This division of the members of 
the state was traditionally ascribed to Servius Tullius. 

PROLOCUTOR, one who speaks for others (Lat. pro, for, and 
loqui, to speak); specifically the chairman of the lower house 
of convucati(jn m the two provinces of the Church of England, 
who presides in that house and acts as represeatative and 
spokesman in the upper house. He is elected by the lower 
bouse, subject to the approval of the metropolitan. (Sec 
Convocation.) 

FROIOODE (from Or. nyxi, before, and Xifyot, a word), a 
prefatory piece of writing, usually composed to introduce a 
drama. The Greeks use a word rpokoyot, which included 
the modem meaning of the prologue, but was of wider signifi¬ 
cance, embracing any kind of preface, like the Latin praifatio. 
In Attic Greek drama, a character in the play, very often a 
deify, stood forward or appeared from a machine before the 
action of the play began, and made from the empty stage such 
statements as it was necessary that the audience should hear, 
in o/der that they might a^eciate the ensuing drama. It was 
the early Greek custom to dilate in great detail on everything 
that had led up to tbs play, the latter being itself, as a rule, 
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act.” fids may be^ to modify tlMi()bjectiian which critkisBthas 
often brou^ agaiiist the Oredt proiogne, as an impcrtinenoer a 
uMtess growth prefixed to the and standiitg w a bar^ 
between uoand our enjoyment of it The pointprMisdy w that, 
to an Athenian audience, it was usefai and pertinent, as supply¬ 
ing just what they neeM to mahe the sucoeeding scenes in¬ 
telligible. But it is difficuh to acc^ th* view that Euripides 
invent^ the plan of producing a god out of a machine to justify 
the action of deity upon man, bewse it is plain that he hinwlf 
disliked this interference of the supematunU and did not believe 
in it. He seems, in such a typical prologue os that to the #ftppo- 
lytus, to be accepting a conventional formula, md employing 
it, almost perversely, as a medium for his ironic rationalism. 
Many of the existing Greek prologues may be later in date than 
the plays they illustrate, or may contain large interpolations. 
On the Latin stage the prologue was often more elaborate than 
it was in Athens, and in the careful composition of the poems 
which Plautus praxes to his plays we see what importance he 
gave to this portion of the entertainment; sometimes, as in the 
preface to the Rudens, Plautus rises to the height of his genius 
m his adroit and romantic prologues, usually placed in the 
mouths of persons who make no appearance in tlie play itself. 
Moli^re revived the Plautian prologue in the introduction to his 
Ampkiirycn. Racine introduced Piety as the .speaker of a pro¬ 
logue which opened his choral tragedy of Esther. The tradition 
of the ancients vividly affected our own early dramatists. Not 
only were the mystery plays and miracles of the middle ages 
begun by a homily, but when the drama in its modern sense 
was inaugurated in the reign of Elirobeth, the prologue came 
with it, directly adapted from the practice of Eiuripides and 
Terence. Sackville, Lord Buckhurst, prepared a sort of pro¬ 
logue in dumb show for his Garbuduc of 1563; and he also wrote 
a famous Induction, which is, practically, a prologue, to a mis- 
cellany of short romantic epics by diverse hands. In the Eliza¬ 
bethan drama the prologue was very far from being universally 
em^oyed. In tiie plays of Sh^espeare, for instance, it is an 
artifice which the poet very rwely introduced, ahhow^ wefind 
it ui Henry V, and Romeo and Juliet, Sometimes the Eliza¬ 
bethan prologue was a highly elaborated poem; in 1603 a har¬ 
binger recited a sonnet on the stage, to prepare the audience 
for Hfcywood’s A Woman Kill’d with Kindness, Often the 
prologue was a piece of blank verse, so obscure and complicated 
that it is difficult to know how itr. hearers contrived to foibw 
it; such are the probgues of Chapman. Among Elizabethan 
prologues the most ingenious and interesting are those of Ben 
Jonson, who varied the form on ev^ occasion. Foe instance, 
in The Poetaster(ihoa), Envy comes in “ as Prologue,” and speaks 
a long copy of heroics, only to be turned off the stage by an 
armed figure, who states that he is the real prologue, and 
proceeds to spout more verses. Jonson’s introductiuns were 
often recited by the “ stage-keeper,” or manager. Beaumont 
and Fletcher seem to have almost wholly dispensed with pro¬ 
logues, and the form was far from being universal, until the 
Restoration, when it became dt rigueur. The prolo^es of the 
taut thirty years of the xyrii century were always written in 
rhymed verse, and were generally spoken by a principial actor 
or actress in tee ensuing piece. They were often, in the hands 
of competent poets, highfy finished essays on so^ or Uteiary 
topics. Fot instance, tee famous prologac to Dryden’a Attreng- 
ubi (t 6 js) is really a brief treatise on faahinnH in versification. 
Throoghout the iflth century the prologue cantinued to flourish, 
but went out of vogue in the early part of the ipth. 

See fll«0 Epilooue. (E. C.) 

mOHB, a district in fhe Pegu division of Lower Burma, with 
on area of 2915 sq, m, and a population {1901) of 365,804. 
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up by thickly wooded spurt lumting iri a south-eastaly direotini^ 
the apace for cnltivatiim being but limited and confined to tea 
parts adjacent to the river. On the eastern safe ties the Ptgn 
Yomae, and north and north-east of tee dkmriet itsfmesteaiver^ 
spurs form numerous valleys and ravines, tee torrtttta from which 
unite in one large stream called the Na-weng River. The most 
important of the plains lie in the south, and south-west portions 
of Prome, and extend along the whole length of the railway teat 
runs between the towns of Paungde and Prome; they are mostly 
under coltivutioo, and those in tee south ore watered by a .scries 
of streams forming the Myit-nuv-kha or upper portiem of tee 
Hlaing. There are in addition large tracts of land covered, by 
tree-jungle which are availaUe for cultivatioa. The princfyol 
river is the Irrawaddy, which intersects the district from nocte 
to south; next in importance are the Tha-ni and its tributaries 
and tee Na-weng .system of rivers. In the hills near the capital 
the soil is of Tertiary formation, and in the plains it is an alluvial 
deposit. The dinrnte is mudi drier than other districts in 
Lower Burma, the annual rainfall being about 48 in. The 
temperature ranges from about loo” in June to 60’ in January. 
The staple crop is rice, but some ootton and tobacco are grown, 
while the custard apples are famous. Sericulture is extensively 
carried on by a special class. The forests yield teak and cutcb, 
cotton and silk-weaving are important industries; there are 
' also manufactures of ornamental boxes, coarse brown sugar and 
cutch. 

The early history of the once flourishing kingdom of Prome, 
like that of the other states which now form portions of Burma, 
is veiled in obscurity. After the conquest of Pegu in 1758 by 
Aiompra, the founder of the last dynasty of Ava kings, Frame 
remained a portioo of the Burman kingdom till the clote of the 
second Burmese War in 1853, when the province of Pegu was 
annexed to British territory. 

PaoME, the chief town ci the district, is situated on the left 
bank of the Irrawaddy, 161 m. N. of Rangoon, population (19C1), 

47,375- 

To the south and south-east the town is closed m by low 
pagoda-topped hills, on one of which stands the conspicuous 
gilded Shwe Tsan-daw. The town was taken by the British 
m 1825 and again in 1852, on both occasions with hardly any 
opposition. In 1862 it was almost entirely destroyed by fire, 
and was afterwards retaud out in straight and broad streets. 
It was erected into a municipality in 1874, and since then great 
improvements have been made, including waterworks. Its 
principd manufactures are sUk cloths and lacquer-ware. It is 
tee terminus of a railway from Rangoon, which runs throi^h the 
district. The other chief towns in the district are Shwedaung 
(pop. 10,787) and Paungde (pop. 11,105). 

PBOMENABB, a w^k taken for exercise or more especially 
for social amusement, hence a road, drive or other public place 
laid out for the purpose, a parade. The French word promenade 
was formerly powmenade, and came from pourmener, promener, 
to take for a walk. Late Latin prominare, to drive an animal out 
to pasture, from pro, forward, minare, to drive cn with cries and 
threats {minae). “ Promenade concerts,” so called from tlie 
fact teat the audience are free to walk about or “ promenade,” 
were first introduced from Paris to London in 1838 under the 
name of “ promenade concerts a la Musard,” after the concerts 
given by the French musician and conductor, Philippe Uusard 
(1793-1859). They were given at the Lyceum Theatre (English 
C^ra House). 

PROMETHEUS, son od the Titan lapetus.by the sea nynmh 
Qymene, the chki “ culture hero,” and, at some accounts, w 


+30 PROMETHEUS 


Demiui^ of Greek mythical legend. As a culture-hero or in¬ 
vestor and teacher of the arts of life, he beloMS to a wide and 
wc^known category of isiaginary beings, '^us Qat, Quah- 
teaht, Pundjel, Uaai, losk^, Cagn, Wainamoinen and an 
eadless array of others represent the ideal and heroic first teachers 
of Melanesians, Ahts, Australians, Maoris, Algonkins, Bushmen 
and Finns. Among the lowest races the culture-hero commonly 
wears a bestial guise, is a spider (Melanesia), an eagle hawk (in 
some myths and south-east Australia), a coyote (north-west 
America), a dog or raven (Thlinkeet), a mantis insect (Bushman), 
and so forth, yet is endowed with human or even super-human 
qualities, and often shades ofi into a permanent and practically 
deathless god. Prometheus, on the other hand, is purely 
anthropomorphic. He is the friend and benefactor of mankind. 
He defend-s them against Zeus, who, in accordance with a widely 
diffused mythical theory, desires to destroy the human race and 
supplant them by a new and better species, or who simply revenges 
a trick in which men get the better of him. The pedigree and 
early exploits of Prometheus are given by Hesiod (Theog. 5to- 
616). On a certain occasion gods and men met at Mecone. The 
busmess of the assembly was to decide what portions of slain 
animals the gods should receive in sacrifice. On one side 
Prometheus arranged the best parts of the ox covered with offal, 
on the qjher the bones covered with fat, as the meat was covered 
in Homeric sacrifices, Zeus was invited to make his choice, 
chose the fat, and found only bones beneath. A similar fable 
of an original choice, in which the chooser is beguiled by appear¬ 
ances, recurs in Africa and North America (see the caskets in 
The Merchant of Venice). The native tribes adapt the myth to 
explain the different modes of life among themselves and white 
men. In wrath at this trick, according to Hesiod, or in other 
versions for the purpose of exterminating the remnants of people 
who escaped the deluge of Deucalion, ^us never bestowed, or 
later withdrew, the gift of fire. In his “ philanthropic fashion,” 
Prometheus stole fire, concealed in a hollow fennel stalk (Hesiod, 
Op. et Di.), and a fennel stalk is still used in the Greek islands 
as a means of carrying a light (cf. Pliny xiii. 22). According 
to some legends he gained the fire by holding a rod close to the. 
sun. Probably the hollow fennel stalk in which fire was carried 
got its place in myth from the very fact of its common use. 

Wo thus find Prometheus in the position of th’e fire-bringer, or 
fire-stealer, and no connected with a very wide C3rcle of similar 
mythical benefactors. Among the Muiri of Gippsland, to begin 
with a backward people, the fire-stealer was a man, but he became 
a bird, Tow-e-ra, or fire, was in the possession of two women who 
hated the blacks. A man who loved men cajoled the women, stole 
fire when their backs were turned, and was metamorphosed into 
" a little bird with a red mark on its tail, which is the mark of 
fire." The fire-brlnger in Brittany is the golden or fire-crested 
wren. Myths like this kill two birds with one stone, and at once 
account for the possession of fire by men and for the marking of 
certain animals rtxarded as fire-bringers.‘ In another Austrs^an 
legend fire was stolen by the hawk from the bandicoot, and.^vcn to 
men. In yet another a man held his spear to the sun, and so got 
a light. A bird is firo-bringer in an Andaman island tale, and a 
ghost in another myth of the same island.* In Kew Zealand, Maui 
stole fire from Mauika, the lord of fire. He used a bird's inter¬ 
vention. Among the Ahts, in North America,' fire was stolen By 
aninuds from the cuttle-fish. Among the Thlinkects, Yehl, the raven 
god, was the fire-stealcr. Among the Cahrocs, the coyote steals 
fire from " two old women.” Among the Aryans of India. Somh 
is stolen ^ birds, as water is among the Tblinkeets, and mead in the 
Edda.' Fire concealed himself, in tlie Veda, was dratjged from his 
biding place by Matarifvan, and was given to the pnestly clan of 
Bbrigu. We idso hear that Matari;van ” brought tire from afar " 
(R. V. lii. 9, j), and that Bhrigu found fire lurking in the water 
IR. V. X. 40, 2).' 

In considering the whole question, one must beware of the 

' For these see Brough Smith with Howitt, Native Tribes of South¬ 
east AisstKUia, Aborigines of Victoria', Kuhn, on bird fire-bringer 
in Ide of Man, Die Herabknnit des Femes, p. 109; Van Cennep, 
Myihes et Ugenies d'Australie. 

• Joum. Anthrop. Inst. (Nov. 1884). 

• Sproat, Savage Life. 

• Bancroft, iii. too; Aitareya brahmana, il. 93, 203; Kuhn, op. cit., 

* 44 - 

' Cf. Bergaignc, La Religion vtdigm, i. 52-56, and Kuhn's 
Herabkunft; and see the elisays by Steinthal in iqipendix to English 
version of Goldziher's Mythology among the Hebrsms. 


hasty asalopcal method of refisonin^ too common among 
n^thologists. For example, when a bod is spoken of as the 
fire-bringer we need not necessarily conclude that, in each case, 
the bird means lightning. On the other hand, the inyth often 
exists to explain the cause of the markings of certain actual 
species of birds. Again, because a hero is said to have stolen or 
brought fire, we need not regard that hero as the personification 
of fire, and explain all his myth as a fire-rayth. The legend of 
^metheus has too often been treatwl in this fashion, though he 
is really a culture hero, of whose exploits, such as niaking men 
of clay, fire-stealing is no more than a single example. This 
tendency to evolve the whole myth of Prometheus from a belief 
that he is personified fire, or the fire-god, has been intensified 
by‘Kuhn’s ingenious and plausible etymology of the name 
Upo/ii/fitvf. The Greeks derived it from wpo/ir/fi^t, provident, 
and connected it with other such words as vfio/itjfiov/uu, 
wpo/i^ua. They had also the proper name 'Em/iiijOrve for the 
slow-witted brother of Prometheus who turned all the hero’s 
wisdom to foolbhness. Against these very natural etymologies 
the philologists support a theory that IVometheus is really a 
Greek form of pramaniha (Skt.), the fire-stick of the Hindus. 
The process of etymological change, as given by Steinthal, 
was this. The boring of the Perpendicular in the horizontal fire- 
stick, whereby fire was kindled, was called manihana, from math, 
“ I ^oke.” The preposition pro was prefixed, and you get 
pramantha. But Matari^van was feigned to have brought 
Agni, fire, and " the fetching of the god was designated by the 
same verb matknarra as the proper earthly boring ” of the fire- 
stick. “ Now this verb, especially when compounded with the 
preposition pra, gained the signification to tear off, snatch to 
oneself, rob.’’ “ Steinthal goes on: “ Thus the fetching of 
Agni became a robbery of the fire, and the pramcUha (fire-stick) 
a robber. The gods had intend^, for some reason or other, 
to withhold fire from men; a benefactor of mankind stole it from 
the gods. This robbery was called pramatha; pramdthyu-s is 
‘ he who loves boring or robbery, a borer or robber.’ From the 
latter words, according to the peculiarities of Greek phonology, 
is formed Upotirfiev-t, Prometheus. He is therefore a fire-god,” 
&c. Few things more ingenious than this have ever been done 
by philologi.sts. It will be observed that “ forgetfulness of the 
meaning of words ” is made to account for the Greek belief that 
fire was stolen from the gods. To recapitulate the doctrine 
more succinctly, men originally said, in Sanskrit (or some Aryan 
speech more ancient still), “ fire is got by rubbing or boring;” 
nothing could have been more scientific and straightforward. 
They ^sosaid, “ fire.is brought by Matarifvan; ” nothing could 
have been more in accordance with the mythopoeic mode of 
thought. Then the word which means “ fetched ” is confused 
with the word which means “ bored,” and gains the sense of 
“ robbed.” Lastly, fire is said (owing to this confusion) to have 
been stolen, and the term which meant tire common savage 
fire-stick is by a process of delusion conceived to represent, not 
a stick, but a person, Prometheus, who stole fire. Thus then, 
according to the philologists, arose the myth that fire was stolen, 
a myth which, we presume, would not otherwise have occurretl 
to Greeks. Now we have not to decide whether the Greeks were 
right in thinking that Prometheus only meant “ the fore-sighted 
wise man,” or whether the Germans know better, and are correct 
when they say the name merely meant “ fire-stick.” But we 
may, at least, point out that the myth of the stealing of fire and 
of the fire-ste^er is current among races who are not Aryan, 
smd never heard the word pramantha. We have shown that 
Thlinkeets, Ahts, Andaman Islanders, Australians, Maoris, 
South Sea Islanders, Cahrocs and others all believe fire was 
originally stolen. Is it credible that, |n all their languages, 
the name of the fire-stick should have caused a confusion of 
thought which ultimately led to the belief that fire was obtained 
originally by larceny ? If such a coincidence appears incredible, 
we may doubt whether the belief that is common to Greeks and 
Cahrocs and Ahts was produced, in Greek minds by an etymo¬ 
logical confusion, in Australia, America and so foi^ by some 
• Cf. Kuhn, op. oil. pp. 16, 17. 
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other cause, .What, then, is tiie origin the viddy diffused 
that &:e was stolen ? We offer a purely conjectural suggestun. 
No race is found without fire, but even some dvilized races We 
found the furtificial reproduction of fire very tedious. TW we 
read {Od. v. 488-493): “ As when a man hath hidden away a 
brand in the black ethers at an upland farm, one ^t hath no 
neighbour nigh, and so saveth the seed of fire that be may not 
have to seek a light otherwhere, even so did Odysseus cover iW 
with the leaves.” If, in the Homeric age, men found it so hard 
to get the seed of fire, what must the dfficulty have been in the 
earliest dawn of the art of fire-nuking ? Suppose, then, that 
the hunun groups of early savages are hostile. One group lets 
its fire go out, the next thing to do would be to borrow a light 
from the neighbour, perhaps several miles off. But if the ne W 
bours are hostile the unlucky group is cut off from fire, igni inltr- 
dicitur. The only way to get fire in such a case is to steal it. 
Men accustomed to such a precarious condition might readily 
believe that the first possessors of fire, wherever they were, set 
a high value on it, and refused to communicate it to others. 
Hence the belief that fire was originally stolen. This hypothesis 
at least explains all myths of fire-stealing by the naturcd needs, 
passions^ and characters of men, “ a jeamus race,” whereas the 
philological theory explains the Greek myth by an exceptional 
accident of changing language, and leaves the other widely 
diffused myths of fire-steding in the dark. It would occupy 
too much space to discuss, in the ethnological method, the rest 
of the legend of Prome^eus. Like the Australian Pundjel, 
and the Maori Tiki, he made men of clay. He it was who, when 
Zeus had changed his wife into a fly, and swallowed her, broke 
open the god's head and let out his daughter Athena. He aided 
Zeus in the struggle with the Titans. He was punished by him 
on some desolate hill (usually styled Caucasus) for fire-string, 
and was finally released by Heracles. 

His career may be studied in Hesiod; in the splendid Promttheus 
vinctus of Aeschylu.s, with the scholia', in Heyne's ApoUodorus', in 
the excursus (1) of Schlizius to the Aeschylean drama, and in the 
frequently quoted work of Kuhn. The essay of Sleinthal may also 
be examined (Goldziher, Myth, Hebr., Eng. trans., pp. 363-39*), 
where the amused student will discover that " Moses is a Praman- 
thas," with much else that is as learned and convincing. See 
also Tylor's Early History of Man-, Nesheld in Calcutta Review 
(January, April, 1884); and the article Fihe. (A. L.) 

PROMOTER, one who promotes (Lat. promovare, to move 
forward), advances or forwards any scheme, project or under¬ 
taking. The most general specific sense in which the word is 
now used is that of a person who takes the steps necessary to 
the incorporation of a joint-stock company (see Compaky) or 
to the passing of a private or local act of (larliament. In legal 
history, a promoter was one who prosecut^ offenders, originally 
as an officer of the Crown, later as a common informer; the 
term is still used thus of the prosecutor in a suit in an ecclesias¬ 
tical court. 

PROHGBUCK, Pronohorn, or (in America) simply Antelope, 
the sole existing representative of a family (Antilocapridae) of 
hollow-homed ruminants in which the hom-sheaths are forked 
and annually shed and renewed. Standing about 3 ft. high at 
the shoulder and slightly more at the croup, the male prongbuck 
has the black horns rising vertically upwards immediately 
above the eyes. The general colour is bright sandy fawn, with 
much white on the face, three white bars on the throat and white 
under parts and buttocks. The white throat-bands are evidently 
protective; apd the long white hair on the buttocks can be 
erected and expanded into large chrysanthemum-like bunches 
as in Japanese deer; these being guides to the members of 
the herd when in flight. The tail is short; lateral hoofs are 
wanting; and the teeth are tall-crowned. Female prongbuck 
produce one or two young at a birth, and are either hornless or 
furnished with small and more or less rudimentary horns. 

Pronghuck, of which two races, the typical AnHlocapra 
ainericana and A. mexicana, are recognized by American 
naturalists, inhabit the open plains of the temperate districts 
of western North America, where thty were formerly very abun¬ 
dant Nowadays their numbers have become greatly diminished 


aqd small and isolated bands represent the grsiat.herd^ of former 
years. Young prongbudt are very liable tO: be attacked by 
wolves; to protect them bom these muauders the females first 
dear an area in the middle of a paich of cactus, by jumpinjg on 
the plants with their sharp hoofs, and bring forth their pffeppiigin 
the protected space. Certain extinct American ruminants, namely 
Cosoryx, Blastomeryx and Meryeodus are believed to be in some 
way r^ted to the prongbuck; but tbty have frontal appendages 
more like antlers than horns. In view of this presumed relation¬ 
ship it seems preferable to retain the family ArUdocapridat 
rather than relegate it to the rank of a sub-family of Bovida*. 
(See Pbcora.) (H. l.») 

PROKDMOIATIOM (Lat. pronuntiaHo, from pronutitiore, 
proclaim, announce, pronounce), the action of pronouncing, the 
manner of uttering an articulate vocal sound (see Phonetics 
and Voice). The original sense of the Latin, a public declara¬ 
tion, is preserved in Spanish pronundamimto, a manifesto or 
proclamation, especially as issued by a party of insurrection or 
revolution. 

PROMY, GASPARJ) CLAIR FRANQOIS MARIE RICHE DE 

(1755-1839), French engineer, was bom at Chamelet, in the 
department of the. Rhone, on the *and of July 1755, and was 
educated at the Ecole des Fonts et Chauss^es. His Mhnoire 
sur la poussee des vo&tes published in 1783, in defence of the 
principles of bridge construction introduced by his master J. R. 
Perronnet, attracted special attention. The laborious enter¬ 
prise of drawing up the famous Tables du Cadastre was entrusted 
to his direction in 1792, and in 1794 he wai; appointed professor 
of the mathematical sdences at the Ecole Poly technique, 
becoming director at the Ecole des Fonts et Chauss6es four years 
later. He was employed by Napoleon to superintend the 
engineering operations for protecting the province of Ferrara 
against the inundations of the Po and for draining and im¬ 
proving the Pontine Marshes. After the Restoration he was 
likewise engaged in regulating the course of the Rhone, and in 
several other unportant works. He was made a baron in 1828, 
and a peer in 1835. He died at Asni^res (Seine) on the 29t]i 
of July 1839. For the “ Prony Brake ” see Dynamometer. 

PROOF(in M. Eng. preove, poeve, preve, (re., from O.Fr. prueve, 
proeve, &c., mod. preuve, Late Lat. proba, probate, to prove, to 
test the goodness of anything, probus, good), a word of which 
the two main branches are derived from those of “ to prove,” 
viz. to show to be true, to test, to try. Of tlie first division 
the chief meanings are: that which establishes the truth of a 
fact or the belief in the truth, demonstration, for the nature of 
which see Logic. In law “ proof ” is the general term for the 
establishment of the material facts in issue in a particular case 
by proper legal means to the satisfaction of the court (see 
Evidence); specifically, documents so attested as to form 
l^al evidence, written copies of what a witness is prepared 
to support on oath, and the evidence of any case in the 
court records are all termed “ proofs.” In Scots law the 
term is used of a trial before a judge alone as opposed to trial 
by jury. From the general sense of examination, trial or assay 
derived from “ to prove,” to test the quality of anything, 
“ proof ” is Used of that which has succeeded in standing a trial 
or test; the commonest form in which this use appears is as a 
compound adjective, thus materials are said to be “ waterproof,” 
“ armour-” “ bullet-proof,” and the like. The principal other uses 
are for a standard of strength for spirit (see Alcohol and Spirits) 
for a trial impression, in printing, on which corrections and 
additions can be made (see article Proof-Reading) and, in 
engraving and etching, for one of a limited number of impressions 
made bemre the ordinary issue is printed. In the earlier history 
of engraving a “ proof ” was an impression during the process 
of printing made for the artist's inspection, approval or correc¬ 
tion, whence its name. In the modem use of the term, where 
the impression has been taken before the inscription has been 
added to the plate, it is called a "proof before letter,” 

In bookbinding, some of the shorter or narrower leaves are 
left with rough e%es, “ uncropped,” to show that the book hat 
not been “ cut,” these are styled “ proofs.” • 
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raOOV'llEADlHO, the art or business of correcting for the 
press the printed “proofs” of articles or books set in type 
before publication. The special business of a proof-reader, 
attached to a printing house, is to correct these proofs before 
they are shown to the author; he is an intermediary between 
the compositor and, the author, and as such his functions 
may vary according to his capacities. Proof-reading as a dis¬ 
tinct department in the work of a printing office does not date 
from the vdry earliest days of “ the art preservative of all arts.” 
The first products of the printing-press snow abundant evidences 
of the non-existence of any one specially charged with the duty 
of correcting the compositors’ mistakes. How much conjectural 
emendation and conserment controversy would have been avoided 
if the First Folio Shakespeare had been more typographically 
correct I Sir Theodore Martin said that the typographical 
errors alone of that work had been computed to number 
nearly 20,000, which amounts to 2-25 % of the total number 
of words in the volume. It was a usual practice in the 17th and 
i8th centuries for authors to send the proofs of their works round 
amongst their personal friends for correction; and in the univer¬ 
sities and colleges sheets of works passing through the press were 
frequently hung up in the quadrangles for public, inspection 
and correction. With the growth of printing gradually came a 
demantj for systematic proof-reading, and the leading printers 
engaged scholars and men of letters to read proofs for them. 
Among these may be mentioned Cruden, of Concordance fame 
(“ Alexander the Corrector ”), and William Julius Mickle, poet, 
and translator of Luiz de Camnens’s Lusiads, who was a reader 
at the Clarendon Press. Goldsmith and Dr Johnson also are 
credited with having wielded the proof-reader’s pen. Times, 
however, have changed since, ns the elder D’l.sraeli wrote, “it 
became the glory of the learned to be correctors of the press to 
eminent printers." and to-day in eveiy printing office the proof¬ 
reader is found— an unobtrusive functionary, known to publishers, 
authors, editors and journalists, but for the most part unknown 
to the general reading public; a functionary who yet does useful, 
often valuable, and always indispensable work. The influence 
of good proof-reading upon the character of book, newspaper 
and general printing is too often underrated. The celebrated 
old printing offices and the foremost of the modern ones owe 
their reputation for good workmanship largely to the excellence 
and thoroughness of the work done in their reading-rooms, for 
no perfection of pap»er, ink, machining or binding can atone for 
baa or slipshod typography. 

The nature of the proof-reader’s work, frequently monotonous 
and uninteresting, will be made clear by what follows. After 
the compositor (see TvPESKmNo) has set up, by hand or 
type-setting machine, the “ copy ” supplied to him, a slip or 
page proof is pulled and sent with the manuscript to the proof¬ 
reader. The manuscript is then read aloud by a copy-holder, 
while the proof-reader carefully follows the text hefate him 
letter by letter, marking on the margin of the proof all the mis- 
spellingSj turned letters, “wrong founts” (letters differing in 
size or style of face from those m the immediate context) and 
other errors, and seeing that the punctuation dearly defines Hie 
author’s meaning. The copy-holder reads rapidly—indeed, art 
ordinaiy listener would imagine it to be impossible for the 
proof-reader to understand him—and as the reader is obliged 
to keep pace, he goes through the proof again, without the aid 
of the copy-holder, in order to marie any errors that may have 
escaped him in the first rapid reading. The proof, called the 
“ first proof,” is then sent to the compositor to be corrected. 
When this has been done, a further proof is .submitted to the 
reader, who, upon satisfying himself by careful revision that it 
is free from typographical mistidtes, passes it as “ clean.” If 
the reader, when dealing with the first proof, notices any slips 
in grammar or errors of fact on the part of the writer, or is in 
doubt whether any particular word in the manuscript has been 
correctly deciphered, he underlines the word or passage, and 
places “ Qy.” (queiy) in the margin. The priiof is tiien des¬ 
patched to the author or editor. On the return of the proof, 
after the writer’s corrections and alterations have been carried 


I out, the type is made up into pages and sheets and another 
I proM puUm. This passes into the hands of the press reader 
(as distmguiBhed from the “ first-proof reader ”), who checks 
the headlines, page numbers, and sequence of chi^ers or 
sections, and observes that the pages are of onifoiin length and 
that a sufficient amount of margin is allowed, before finally 
reading through the text. When the press reader’s corrections 
have been effected, the work is ready for the printing machine 
or the stereotyping foundry. 

The cost of proof-reading may be said to range from about 
7i to 20 % of the cost of composition, varying, of coinrse, with 
the nature of the woric. 

Many prominent authors liavo ejrorosstid In warm terms their 
gratitude to the proof-reader for valuable assistance rendered by 
apt queries and perliaent suggestions. Two of these expreisioos 
01 opinion may bo given as typical, one from a novolist and one itom 
a poet Charles Dmkens said : " 1 know iroin some slight practical 
experience what the duties of correctors of the press arc, and how 
these duties are usually discharged. And 1 can testify, and do 
testify here, that they are not mochnnical—that they are not mere 
matters of manipulation and routine: but that they require from 
those who perform Iheoi much natural intelligence, much super- 
added cultivation, considerable readine.ss of reference, quickness 
of resource, an excellent memory and a clear undwstandii^. And 
I must gratefufly ackno\i 4 edge tout I have never gone through the 
sheets of any book 1 have written without having liacl presented to 
mo by the corrector of the press something i had overlooked—some 
slight inconsistency into which I had fallcu—.some little lapse I 
had made— in short, without having set down in black and white 
some unquestionable indication that t had been closely followed in 
my work by a patient and trained mind, and not merely by a 
skillul eye. In this declaration I have not the slightest doubt that 
the great body of my brother and .sister wTiters would, as a plain act 
of justice, heartily concur." Robert Browning thus corroborated 
Dickens : " I have had every opportunity of becoming acquainted 
with, and giatcfuUy acknowledging, tihe extreme service londered 
to me; and, if mine be no exceptional case, the cjualificatiuus of 
readers and correctors arc important indeed.” P. iJiroussc .spoke 
of French premf-readers as his “ collaboratetir.s los plus cheis," and 
Hugo referred to them us those " modestos savants " so wolf able 
" lustrer les plumes du gtnie"; while the Aoadtmio Fraa^aise 
consulted them on points arising in the revision of the Academy's 
dictionary. 

Though much good work is done by readers who have not 
been practical printers, yet the technical knowledge gained by 
working as a compositor is e.ssential to the best proof-reading. 
The reader must possess a quick eye, alert to note every error or 
mechanical imperfection in the type, and must scrutinize closely 
every letter of every word, clause and sentence, while keeping a 
gra^ of the sense of the matter he is dealing with. The more 
varied his information and the wider his knowledge, the better. 
Though his strict duty is merely to see that the author’s 
copy is properly reproduced, he is always glad to give the author 
the benefit of the experience and knowledge he has acquired, 
and, as a consequence, he is constantly crossing the line which 
separates proof-reading from sub-editorial duties. From this 
last consideration has arisen the plea for the reader, on the daily 
press especially, being placed under the control of, and made 
responsible to, the editorial department rather than the head of 
the composing-room. 

Froaf-readers in Grtait Britain have a trade union, and many of 
them retain membership of the unions to which they belonged when 
working as compositars; and in some states of the American Union 
as .well as in Scotland the compositors insist upon readers being also 
members of their society. The oldest English organization devoted 
entirely to the interests of proof-readers is the Aaioclation of Correo 
tors of the Frets, fonsded in 1854. The chief aim of the association 
is to give its members information as to vacant situations, so as to 
keep.them in full employment; but it also assist-s members in 
distress from its benevolent fund, and provides penskms, as well as 
a sum of money at death. There is in Ftanoe toe SociM d*s eorrec- 
lean des imprimeries de Paris. There are also proof-readers’ 
societies in several American cities, many 'of whose members afe 
women, for in the United States women bulk largely in the rank of 

? roof-readers. There are very few women proof-readers inXondoa. 
n Edinbnrgh, however, women form a eonaidcTable ptoportton of 
the proof-readera (J. A. Bl. ; J . R.*} 

raOPAGATlOR, the multMication of a spedeB by natural 
processes of reproduction The Latin propagare meant 

to fasten down (p«* and ptmgen, W fasten) layers, shoofa or 
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sUps {propa^nts) of p)«ntB for the purpose of reprodoction, 
hmce to tfmemte, reproduce and generally to extend of 
increase. It is in this sense that “ propagation ” is us^ of 
the sheading or ^ssnnihation of doctrines, ideas, (pinions, 
&c< ^e term “ propaganda,” often wrongly used as a plural 
word, means pro^rly an omanization or association for the 
spreading of particular beliefs or opinions, and is an adapta¬ 
tion of t^ name of that committee of cardinals in the Roman 
curia which supervises foreign missions, the full title being 
Congregatio i t pro paganda 

ntOPELLAR^ a generic name for explosives used for 
propelling projectdes from guns and other firearms, in order 
to distinguish them from the more violent expbsives used in 
sheDs, mines, &c., to produce a blasting effect. Some explosive 
substances can be used both as propellants and as bursters, 
as for exam(de gunpowder, and some of the ingredients of a 
prop^lant may be simflar, though differently proportioned 
and combined, to those of a “ high explosive.” (For details 
see Explosives; Gunpowoek; Cobdits, &c.) 

PBOPERTlOli, SEXTUS (/!. ^15 B.C.), the greatest of the 
elegiac poets of Rome, was bom of a well-to-do Umbrian 
family at or near Asisium (Assisi), the birthplace also of die 
famous St Francis. We learn from Ovid that Propertius was 
his .senior, but also his friend and companion; and that he was 
third in the sequence of elegiac poets, following GaHus, who was 
horn in 69 B.c., and Tibullus, and immediate^ preceding Ovid 
himself, who was bora in 43 b.c. We shall not then be far wrong 
in supposing that he was bora about 50 b.c. His early life 
was full of misfortune. He lost his father prematurdy; 
and after the battle of Philippi and the return of Octavian to 
Rome, Propertius, like Virgil and Horace, was deprived of his 
estate to provide land for the veterans, but, unlike them, he 
had no patrons at court, and he was r^uced from opulence to 
comparative mdigenee. The widespread discontent which the 
confiscations caused provoked the insurrection generally known 
as the btUum perusinum from its only important incident, the 
fierce and fatal re.sistance of Perugia, which deprived the poet 
of another of his relations, who was killed by brigands while 
making his escape from tlie lines of Octavian. The loss of his 
patrimony, howver, thanks no doubt to his mother’s providfoce, 
did not prevent Propertius from receiving a supericH- education. 
After, or it may be, during its completion he and .she left Umbria 
for Rome; and there, about the year 34 b.c., he assumed the 
garb of manly freedom. He was urged to take up a pleader’s 
profession; but, like Ovid, he found in letters and gaitentiy a 
more congenial pursuit. Sdon afterwards he made the acquaint¬ 
ance of Lycinna, about whom we know little beyond the fact 
that she subsequenlly excited the jealousy of Cynthia, and was 
subjected to all her powers of persecution {vexanii)i This passing 
fancy was succeeded by a serious attachment, the object of 
which was the famous " Cynthia.” Her real name was Hostia, 
and she was a native oi Tihur. She was a oourtesan of the 
superior dass, somewhat older than Propertius, but, as it seems, 
a woman of singular beauty and varied accomplishments. Her 
own predilections led her to literature; and in her society Proper- 
tins found the intellectual sympathy and encouragement which 
were essential for the development of his powers. Her character, 
as depicted in the poOTS, is not an attractive one; but she 
seems to have entertained a genuine affection for her lover. 
The intimacy began in gi and lasted till 33 ax:. These six years 
must not, however, be supposed to have been a period of un¬ 
broken felicity. Apart from minor disagreements an infidelity 
on Propertius’s part excited the deepest resentment in Cynthia; 
and he was banished for a year. The quarrel was made up about 
the beginning of 35 b.c.; and soon after Propertius published 
his first bode of poems and inscribed it with the name of his 
mistress. Its publication placed him in the first rank oon- 
temporary poets, and amongst other things procured him ad¬ 
mission to the literary circle of Maecenas. The intimacy was 
renewed; but the old enchantment was lost. Neither O^hia 
nor Premertius was faithful to the other. The mutual ardour 
gradually cooled; motives of prudence and decorum uiged the 
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disoonriniiance of the connexion ; and disiUiuion ohainged ior 
g«sihly to disgust. Although ttos separat^ might have been 
expected to be final, it is not certain that if wa4 .«o> It is true 
that Cynthia, whose health appears to have been weak, does 
not seem to hame survived the separation k^. But a cardul 
study of the seventh poem of the last book, in which Propertius 
gives an aeoount of a dream of her which be had after her death, 
leads us to the belief that they were once more reconciled, and 
that in her last illness Cynthia left to lier former lover the duty 
of carrying out her wishes with regard to the disposal of her 
effects and the arraogoments of her funecid. Almost nothing 
is known of the subaequcfit history of the poet. He was alive 
m id B.C., as some allusions in the last boM testify. And two 
passages in the letters of the younger Pliny mention a descen¬ 
dant of tlie poet, one Passennus PauUus. Now in iS B.c. 
Augustus carried the I^ges JvUae, which offered inducements 
to marriage and imposed disabilities upon the celibate, Proper¬ 
tius then may have been oite oi the first to comply with the new 
enactments. He would thus have married and had at least 
one child, from whom the contemporary of Pliny was descended, 

Propertius had a large number of friends and accpiaintances, 
chiefly literary, belonging to the circle of Maecenas. Amongst 
these nay be mentioned Virgil, the epic poet Ponticiis, Basaua 
(probably the knibic poet erf the name), and at a later period 
Ovid. We hear nothing erf Tibullus, new of Horace, who also 
never mentions Propertius. This reciprocal silence is probably 
significant. In person Propertius was pale and thin, as was to 
be expected in one of a delicate and even sickly constitution. 
He was very careful about his periwnal appearance, and paid an 
almost foppish attention to dress and gait. He was of a some¬ 
what voluptuous and self-indulgent temperament, which shrank 
from danger and active exertion. He was anxiously sensitive 
about the opinion of otiiers, eager for their sympathy tad re¬ 
gard, and, in general, unpressionable to their influence. His 
over-emotional nature passed rapidly from one phase of feeling 
to another; but the more metenchoiy moods predominateeL 
A vein of sadness runs through his poems, sometimes bretdeing 
out into cfuendous exclamation, but more frequently venting 
itself in gloomy reflections and prognostkatioiis. He had fits 
of superstition which in healthier moments he despised. 

The poems of Propertius, as they have come down to us, 
consist of four boerfes containing 4046 lines of degiac verse. 
The first bode, or Cynikia, was published separately and early 
in the poet’s literary life. It may be assign^ to 23 sx. The 
dates of the publication of the rest are uncertain, but none oi 
them was pubhsbed before 24 B.C., and the last stot before 16 B.c. 
The unu.’niol length of the second one (1402 lines) bus led Lach- 
mann and other critics to suppose that it originally consisted 
of two books, and they have placed the begimang d the third 
book at ii. 10, a poem addressed to Augustus, thus making five 
books, and tois arrangement has be^ accepted by several 
editors. 

The subjects of the poems are threefoM; (r) amatory and 
personal, mostly regarding Cynthia—seventy-two (sixty Cynthia 
elegies), of which me last book contains three; (2) politick and 
social, on events of the day—thirteen, including three in the 
last book; (3) historical and antiquarian—-six, of which five are 
in the last book. 

The writings of Propertius are noted foe thek difficulty and 
i their disorder. The workmanship is unequal, curtoess alterna¬ 
ting with redundance, and carelessness with elaboration. A 
desultory sequence of ideas, an excessive vagueness and in¬ 
directness of expression, a peculiar and abnormal latioity, a 
constant tendency to exa^^ration, and an inunoderate indul¬ 
gence in learned and literary allusions—all the* are ob.stadea 
; lying in the way of a study of Propertius. But those who have 
the will and the patience to surmount them will find their trouble 
well repaid. For power and range of imagination, for freshness 
and vividness of conception, for truth and originality of presarta- 
tion, few Roman poets can compare with him when h« is at his 
bekh And this is wlten he is carried out of Jrinuelf, when the 
discordant qualities of his genius are, so to say, fus^ together 
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by the electric spark of an immediate inspiration. His vanity 
and egotism are undeniable, but they are redeemed by his fancy 
and his humour. 

Two of his merits seem to have impressed the ancients tiiem- 
selves. The first is most obvious in the scenes of quiet descrip¬ 
tion and emotion in whose presentation he particularly excefe. 
Softness of outline, warmth of colouring, a fine and almost 
voluptuous feeling for beauty of every kind, and a pleading and 
melancholy tenderness—such were the elements of the spell 
which he threw round the sympathies of his reader, and which 
his compatriots expressed by the vague but expressive word 
bUmdititt. His poetic faCMndia, or command of striking and 
appropriiite language, is more noticeable still. Not only, is 
his vocabulary very extensive, but his employment of it extra¬ 
ordinarily bold and unconventional. New settings of use, idiom 
and construction continually suqjrise us, and, in spite of occa¬ 
sional harshness, secure for his style an unusual freshness and 
freedom. His handling of the elegiac couplet, and especially 
of its second line, deserves especial recognition. It is vigorous, 
varied and even picturesque. In the matter of the rhythms, 
caesuras and elisions which it allows, the metrical treatment 
is much more severe than that of Catullus, whose elegiacs are 
comparatively rude and barbarous; but it is not bound hand 
and foqt, like the Ovidian distich, in a formal and conventional 
system. An elaborate symmetry is observable in the con¬ 
struction of many of his elegies, and this has tempted critics to 
divide a number of them into strophes. 

Propertius’s poems bear evident marks of the study of his 
predecessors, both Greek and Latin, and of the influence of 
his contemporaries. He tells us himself that Callimachus and 
Philetas were his masters(iii. i,seq.),and that it was his ambition 
to be the Roman Callimachus (iv. r, 64). But, as Teuffel has 
said, his debt to these writers is chiefty a formal one. Even into 
his mythological learning he breathes a life to which these dry 
scholars are strangers. Wc can trace obligations to Meleager, 
Theocritus, Apollonius Rhodius and other Alexandrines, and 
amongst earlier writers to Homer, Pindar, Aeschylus and others. 
Propertiu.s’s influence upon his successors was considerable, 
There is hardly a page of Ovid which does not show obligations 
to his poems, while other writers made a more sparing use of 
his stories. 

A just appreciation of the genius and the writings of Proper¬ 
tius is made sensibly more difficult by the condition in which his 
works have come down to us. Some poems have been lost; 
others are fragmentary; and many are more or le.ss disfigured 
by corruption and disarrangement. The manuscripts on which 
we have to rely are both late and deeply interpolated. Thus 
the restoration and interpretation of the jxiems is one of peculiar 
delicacy and difficulty. 

On the Proportii see Mommsen in Hermes, iv. 370; Haupq Opusc, 

i. 2B2. Inscriptions of Proportii have been found at Assin. Pro¬ 
pertius's family was not " noble," ii. 34, 55, 6, and ii. 24, 37 soq. 
Apart from the question of roading in iv. i, 123 (MSS. Asis.), “ the 
climbing walls of his town " (scandentes arccs, scandens mums, 
i v. 1,63 and toe. cit.), its nearness to Perugia and i ts ^sltion close abov.e 
the plain (i. 22, 9, 10) are deci.sivc for Asisium as the birthplace 
of Propertitts. Ovid thus assigns Propertius his place; successor 
iuit hic (Tibullus), tibi, Galle; Propertius illi (TibUUol 4 Quartu^ 
ab his sene tem;wris ipse fui {Tr. iv. to, 33, 34) jcf. ih., u. 467). 
For Ovid's friendship with Propertius sec below—tv. i, 121 soq. is 
the chief auffiority for the earlier events of his life. 127 st^.: ''Ossaque 
legitti non ilia a^te legenda Fatris et in tenues cogeris ipse Lares. 
Nam tibi cum multi versarent ruraiuvonci Abstulitexcultaspcrtica 
tristk opes," Elsewhere he say s that he is " non ita dives ” ii. 24, loc. 
cit.) and that he had “ nulla domi fortuna roUcta,” ii. 34, loc. cit. His 
livuig on the Esquillne, iii 23, 24, points to a competence. For the 
death of his kinsman, generally supposed to be the Callus of i 21, see 
L 22, 5-A. PropertiusA mother is mentioned more than once, in very 
afiecnonate terms in i, ii, 21. She was dead when iii 13 (ii) was 
written, i.e. six months after the publication of the first book. For 
the quiwty of Propertius's educaUan, the poems themselves are the 
only, but a sufficient, testimony. For Lycinna see iii. 13, 3-10, 43. 
Cynthia (Hosda) was a native of Tibut (iy. 7, 83], and probably a 
grand daughter (iii. 20, 8) oi L. Hostius, who wrote a poem on the 
Qlyrlan Wu oi 178 S.C., of which some frupnents ore preserved. 
She was older than Propertins (ii. 18, 20). That she was a merelrix 
b dear from many inoications—her special accomplishments, her 


hoQse in the Subura, the occurrence of eeenes like those in i 3, ii. 29, 
the fact that Propertius could not marry her, Ac. For referettcos 
toherbeautyseeu. 2,3sqq. and 3,9sqq.;ii. 13,23,24; to her poetry, 
U. 3, 21; to other aocompluhmenti), i. 2, 27 s^.; iiL 20, 7 seq. She 
was fickle (i. 13, ii. 6, &c.), avaricions (li. 16, ix, la), mndoi finery 
(ii- 3 > * 3 , 16)1 violent of temper (iiL 8; L 4, x8 aeq.). For the five 
yeara aee iii. 23, 3, " quinquu tibi potui servfre fidditer annoa 
and for the year of estrangemo^ lu. 16, o, " peccaram acmel, et 
totum sum pulsus in annum." The second separation is vouched 
for by the two last elegies of book ill. For the evidence which 
iv, 7 furnishes in favour oi a reconciliation see Postgate (Prop. 
Introd. p. XXV. seq.); iv. 6 commemorates the celebration of the 
tudi quinquennaJes, in 16 B.C,, and iv. Il, 66 alludes to the consul¬ 
ship of P. Scipio in the same year. For Passennus PauUus (or as 
an Assisi insenption calls him C. Passennus Sergius PauUus Proper¬ 
tius Blacaus), see Pliny [Ep. vi. 15), " municeps Properti atque 
ctiam inter maioresPropertiumnumerat’'; (9,22),’‘inlitt(!risvctexo8 
acmulatur exprimit rradit: Propertium m primis a quo genus 
ducit, vera suboles eoque simillima illi in quo lUe praccipuus, si 
clegos dus in manum sumpseris, leges opus tersum mollc iucundum 
ot plane in Properti domo scriptim." U. i and iU. 9 are addressed 
to Maecenas, U. 10 to Augustus. Virgil is spoken of in the highest 
terms in ii. 34, 61 seq. Other poems are addressed to Ponticus 
(i. 7,9), Bassus (i. 4), Lynceus, a tragic poet (i. 19, ii. 34). In Ep, ii. 

2, 87 B^., Horace has been thought to make a dirret attack on 
ihtroortiuB. On Propertius’s personal appearance, see L 1, 22, 5, 21. 
A likeness of him has possibly been preserved in a double Hermes 
in the Villa Albani and the Vatican, which represents a young 
beardless Roman, of a nervous and somewhat sickly appearance, 
together with a Greek poet (Visconti, Iconograph, romana, pi, 14, 

3, 4). IU health is proved by L 13 and the frequent references to 
death and burial—i. ig, ii. i, 71 sqq., U. 13, 17 sqq. For his caro 
about dress and the like see ii. 4, 5, seq. For want of courage and 
energy sec ii. 7, 14, ii. ig, 17-24; and for superstitious leanings, 
ii. 27, ii. 4, 13, iv. 3, 9 seq. The four-book numbering is now ffic 
current one and is adopted in this article though there is little 
doubt that there were originally four books besides the Cynthia. 
Few of the poems can he dated with certainty, but those that can, 
with the exception of iv. 6 and ii, faU between the years 28 and 
23 B.C. For ancient references to ihi^rtius as a writer see Quint. 
X' X, 93 (w'heru it is stated that some [not Quintilian) preforrea him 
to TibuUus), Ov. A. A. iii. 333: Tr. iii 465, v. x 17; Mart. xiv. 
i8g, viil 73: Pliny, loc. cit. above, Stat. Silv. 1. 2, 233. 

There is no existing MS. of Propertius older than the 12th century. 
Up tiU the pubUcation of BShrens's edition (i 38 o), the oldest one, 
Noapolitanus (N., now at Wolfenbiittel), was univoTsaUy regarded 
as the best, and even now critics arc found to maintain its paramount 
claims. But the more judicious admit the value oi the four MSS. 
collated by Bkhrena, Vossianus, c, 1300 (A); I.aurentianus, end 
of X4th century (F); Ottoboniano-Vaticanus, 15th century (V); 
Daventrionsi.s, i5tii century (D), to which has to be added the 
Holkhamicus. 1421 (L), collate by Postgate, Cambridge Philological 
Transactions (1894) voL iv. 

The editio^inceps of Propertius is that of 1472 (Venice). Among 
later editions we may mention the following, those with explanatory 
or critical notes being marked with on asteri^; *Scaliger (1377, &c.), 
'Broukhusius (and ed., 1377), 'Fasseratius (lOub, with index 
verborum), ’Vulpius (1755, with index verhorum), ‘P. Bu/mann 
(and Santen) (1780), •Lachmann (1816), •Hertiberg (1843-1845), 
L. JHuller (1870), Hamit-Vahlen (last ed., 1904), ‘Bahrens (1880), 
•A. Palmer (1880), ’Postgate (1881), selections with introduction 
(text with critical notes in the Corpus poetarum latircorum, 1894, 
also issued separately), ’Rothstein (1898), ’H. E. Butler (190^, 
index verborum (to his own text) J. S. Phillimorc (1906), A. E. 
Housman (without publishing an ration) baa done much to improve 
and explain, the poems. For further information we may rder to 
F, Plessis, Etudes critiques sur Properce et ses iUgies (1886), and the 
sections on the poet m Teuflel’s and Sebanx's Histories of Roman 
Literature. 

The following translations into English verse are known: G. F. 
Nott (1782), bk. 1 ; C. A Alton, selections in his Specimens of the 
Classic Poets (1814), ii. 215 seq.; C. R. Moore (1870); J. Cranstoun 
{1873); F. A. Palcy (1866), verse translations from bk. v. with 
notes; also a few translations by the poet Gray, vol. I (Gosse, 
1884); S. G. Tremenheere (sSgqi). bk. i. Prose translations: 
P. J. F. Gantillon (with Nott's ana Elton's versions, Botm, sStS)t 
J. S. Phillimorc (1906). (J. F. P.) 

PROPERTY, that which is peculiarly one’s own, that which 
belongs to or is characteristic of an individual. The Latin fra- 
prieUts (formed from proprius, one’s own, possibly denv^ 
from props, near) in post-Augustan times was extended to 
ownership and rights of possession. It is thus, in law, the 
generic term for rights of ownership and for things subject to 
the rights of ownership. It is “ the most compmhfpive of all 
terms which can be used, inasmuch as it is indicative and de¬ 
scriptive of every possible interest which the party can have ” 
(see Langdale, M. R., in Jmesv, Skinner, 1835, 5 L.J. Ch. 90). 
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In Roman law and in modem systems of law based on it, pta-'' 
perty is divided into “ movables " and “ immovables ”; inEnglish 
law, on the other band, the division is into personal property, 
including chattels real, and real property (see PsasoNAt Pao- 
FERTV and Rxal Propekty). Theatrical us^ has given 
a specific meaning to the word, that of any article used on the 
sta^ during the performance of a play. 

PROPHET a word t^n from the vocabulary 

of ancient Greek religion,' which passed into the language of 
Christianity, and so into the modem tongues of Europe, because 
it was adopted by the Hellenistic Jews as the rendering of the 
Hebrew traa (niikl’ pi., nebhVim). The word therefore as we 
use it is meant to convey an idea which belongs to Hebrew and 
not to Hellenic belief. 

That the word ndbhf, “ prophet,” originally signified one 
who speaks or announces the divine will, is rendered highly 
probable by a comparison of the Assyrian nabii, meaning (a) 
to “ call ” or “ name,” (b) " announce ” (see Delitrsch, Heatd- 
worterbuch sub voce). The Babylonian deity Nabii (in Old 
Testament Nebo) is a contraction from Na-bi-u, which thus 
corresponds closely with the Hebrew ndbhV and originally 
signified the speaker or proclaimer of destiny. He was repre¬ 
sented as the writer of the tablets of destiny, and was therefore 
regarded as the interpreter of oracles (see Zimraern, K. A. T.® 
pp. 400, 404). Accordingly this derivation is preferable to 
that suggested by earlier Semitists from Gesenius to (in recent 
times) Kautzsch (“ Religion of Israel,” Hastings’s Diet. Bible, 
extra vol., p. 65* footnote), and Cheyne (Ency. Bibl. col. 
3853), which connects it with another verbal root naba, 

“ bubble ”or “ gush.” This Davidson (“Prophecy and Prophets,” 
Hastings’s Diet. Bible, p. 108 footnote) rightly rejects. While 
he connects it with the Arabic root naba'a, “ come into promin¬ 
ence ” (conj. II. “ announce,”) he ends by ascribing to it an 
ultimate Babylonian origin. Zimmem (K.A.T.^ p. 590) gives 
the name of a priest-official munambu (lit. “ howler ”), which 
is derived from a Piel of nabu, viz. nubbu { = numhu), “ bawl ” 
or " howl.” A brief sketch will be given (i) of the history of 
Hebrew prophecy (in supplement to* what has been already said 
in the article Hebrkw Religion or is to be found in the articles 
devoted to individual prophets), and (2) of prophecy in the early 
Chri.stian Church. 

I. The Prophets of the Old Testament. —The author of i Sam. 
ix. 9 tells us that “ beforetime in Israel, when a man went to 
^ ^ inquire of God, thus he spake, Come and let us go to 

* **'’■ the seer; for he that is now called a prophet (»dMr) 
was beforetime called a seer.” This remark is probably a later 
gloss. Samuel was a “ seer ” (ver. ii), or, as he is also called 
(ver. 6 seq.), a “ man of God,” that is one who stood in closer 
relations to God than ordinary men; “ all that he said was sure 
to come to pass,” so that he could be consulted with advantage 
even in private matters like the loss of the asses of Kish. The 
narrative of i Sam. ix. belongs, as Budde has demonstrated, 
to the older stratum of the narrative (called J) which 

‘ According to Plato (Timaeus, p. 72) the name rpo^ngi ought 
properly to be confined to the interpreters employed to put an 
intelligible sense on the dreams, visions, or enigmatic utterances 
of the frenzied fUna. But in ordinary Greek usage Uie prophet of 
any god is in general any human instrument through whom the 
god declares himself; and the tendency was " to reserve the name for 
unconscious interpreters of the divine thought, and for the ministers 
of the oracles in general" (Bouch6-Leclercq, Hist, de la dmnalien, 
1880, ii. II]. This probably facilitated the adoption of the term 
by the Hellenists of Alexandria, for, when Fhilo distingui^es the 
prophet from the spurious diviner by saying that the latter applies 
his own inferences to omens and the like while the true prophet, 
rapt in ecstasy, ^eaks nothing of his own, but simply repeats 
what is given to him by a revelation in which his reason has no part 
(ed. Mangey, ii. 321 seq., 343: cf. i. 510 seq.), he follows the 
prevalent notion of the later J ews, at least in so far as he makes 
the function of the prophet that of purdy mechanical reproduction; 
cf. John xi. ji, and the whole yi^ of revelation presupposed in 
the Apocalyptic literature. But in any case the Greek language 
hardly offers another word for an organ of revelation so colourless 
as rpoohnu, while the condition of etymology among the ancients 
made it possible to interpret it as having a ^ecial reference to pre¬ 
diction (so Eusebius, Dem. Ev. v., derivmg it from ypo^ss). 


includes ix.,x. i>i6, xi. i-ii, 15, xiii,, xiv. 1-16 in which &muel 
is a priest-seer of a provincial town, without the high functions of 
government as ShSphlt, We must not suppose that the word 
“ prophet ” had merely become more common in his time and 
supplanted ui older synonym. This is clearly shown a few verses 
farther down, where we see that there were already in Samuel’s 
time people known as nebhiim, but that they were not seers. 
Hie seer (rdeh) appears individually, and his function was 
probably not so much one of speech as of the routine of close ob¬ 
servation of the entrails of slaughtered victims, like the Assyrian 
bora (see Priest). It is in this way that the function of the 
seer is closely connected (as in the case of Balaam) with sacri¬ 
fices. With the prophets it is quite otherwise; they appear 
not individually but in bands; their prophesying is a united 
exerdse accomptmied by music, and seemingly dance-music; 
it is marked by strong excitement, which sometimes acts con¬ 
tagiously, and may be so powerful that he who is seized by it is 
unable to stand,® and, though this condition is regarded as pro¬ 
duced by a divine afflatus, it is matter of ironical comment when 
a prominent man like Saul is found to be thus affected. Samuel 
in his later days appears presiding over the exercises of a group 
of nebhiim at Ramah, where they seem to have had a sort of 
coenobium (Naioth), but he was not himself a ndbhi^ —that 
name is never applied to him except in i Sam. iii. 21, where it 
is plainly used in the later sense for the idea which in Samuel’s 
own time was expressed by “ seer.” 

But again this special type of nebhiim seems to have been a 
new thing in Israel in the days of Samuel. Seers there had 
been of old as in other primitive nations; of the^^ D rv/»a 
two Hebrew words literally corresponding to our' **'**• 
seer, rdeh and hoeeh, the second is found also in Arabic, and seems 
to belong to the primitive Semitic vocabulary.® But the enthusi¬ 
astic bands of prophets are nowhere mentioned before the time 
of Samuel; and in the whole previous history the word prophet 
occurs very rarely, never in the very oldest narratives, and always 
in that sense which we know to be later than the age of Samuel, 
so that the use of the term is due to writers of the age of the 
kings, who spoke of ancient things in the language of their own 
day. The appearance of the nebhiim in the time of Samuel was, 
it would seem, as is explained in the article Hebrew Religion, 
one manifestation of the deep pulse of suppressed indignant 
patriotism which began to beat in the hearts of the nation 
m the age of Philistine oppression, and this fact explains the 
influence of the movement on Saul and the interest taken in it 
by Samuel. 

It was perhaps only in time of war, when Israel felt himself 
to be fighting the battles of Yahweh, that the Hebrew was 
stirred to the depths of his nature by emotions of a reliigous 
colour. Thus the deeper feelings of religion were embodied in 
warlike patriotism, and these feelings the Philistine oppression 
had raised to extreme tension among all who loved liberty, 
while yet the want of a captain to lead forth the armies of 
Yahweh against his foemen deprived them of their natural 
outlet. 

In its external features the new phenomenon was exceedingly 
like what is still seen in the East in every zikr of dervishes— 
the enthusiasm of the prophets expressed itself in no artificial 
form, but in a way natural to the Oriental temperament. Pro¬ 
cessions with pipe and hand-drum, such as that described in 
I Sam. X., were indeed a customary part of ordinary religious 
feasts; but there they were an outlet for natural merriment, 
here they have changed their character to express an emotion 
more sombre and more intense, by which the prophets, and 
often mere chance spectators too, were so overpowered that they 

‘ 1 Sam. X. 5 seq., xix. 20 seq. In the latter passage read " they 
saw the fervour of the prophets as they prophesied, &c." (see 
Hoffmann in Stadc’s Zeitschr. 1883, p. 89), after the Syriac. 

* Hoffmann, ut supra, p. 92 seq. RSeh, however, occurs very 
rarely in early, i.e. pre-exiiian, Hebrew, viz. in i Sam. ix. 9, Isa. 
XXX. 10. We have several in the late literature of Chronicles. 
Accordingly we' lack the materials for determining the distinction 
which probably existed between the rdeh, the hoteh and the Adssm. 
Cheyne, art. " Prophetic Literature" in Eney, Bib., coh 3858, 
appears to identify them. 
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Beem^ to lose their old penoQpiity and to be swayed by a 
Bupeitiatural influence. More than this hardly lies in the 
WtpressioB “a divine spirit" (trn'TH TTH), which is used 
not oidy oi tire proph^c afflatus but of the evil frenzy 
that amcted Said's later day.s, Ibe Hebrews had a less 
narrow cenceptioii of the spirit^ than we are apt to read into 
their records. 

To give a nune to this new phenomenon the Israelites, it 
would seem, had to borrow a word from their Canaanite neigh¬ 
bours, At all events the word ndbhT is neither part 
S**j“^** of the old Semitic vocabulary (in Arabic it is a late 

" ■ *' loan word) nor has it any etymology in Hebrew, 
the cognate words " to prophesy ” and the like being derived 
from the noun in ita technical sense. But we know that there 
were nthhilm among the Canaanites; the “prophets ” of Baal 
appear in the history of Elijali as men who .sought to attract 
their god ly wild orgiastic rites. In fact the presence of an 
orgiastic character is as marked a feature in Can^ite religion 
as the absence of it is in the oldest religion of Israel; but the new 
Hebrew enthusiasts had at least an external resemblance to the 
devotees of the Gmaanite sanctuaries and this would be enough 
to deteHiiine the choice of a name which in the first instance 
seems hardly to have been a name of honour. In admitting* 
that the name was borrowed, we are not by any means shut up 
to sup”pose that the Hebrew ntbhiim simply copied their Canaan¬ 
ite neighbours. The phenomenon Is perfectly intelligible with¬ 
out any such hypothesis. A wave of intense religious feeling 
passes over the land and find*’ its expression, according to 
the ordinary law of Oriental life, in the formation of a sort of 
enthusiastic religious order. The Nararites and the Rediahites 
are parallel phenomena, though of vastly inferior historical 
importance. 

It may be assumed that the name nibhr, while it originated 
from Babylonian sources, reached Israel through Canaanite 
channels (cf. Kautzsch, “ Religion of Israel,” in Hastings’s 
Diet. Bible extra vol., p. 653). Some support is given to thisview 
by (a) the statement in i Kings xviii. ig that four hundred 
prophets of Baal and Asherah sat at Jezebel’s table; (i) the fact 
that Deborah. Samuel, Elijah, Elisha, Micaiah ben Imlah, 
the most notable of the eairlier representatives of prophecy, 
belong to northern Israel, which was more subject to Canaanite- 
Phoenician influence. 

It is certainly probable that the n 4 bhi“ emerged by a process 
of continued development, of which the intermediate stages are 
lost, from the older rSeb, as the explanatory gloss in i Sam. ix. 9 
evidently intimates. Samuel himself is called a rdeh. We may 
assume that like the practice of the soothsaying priest (the 
earlier type of priest) and of the kdslm (diviner), so the procedure 
of the rdeh was mechanical and magical in character. Clear 
indications of a primitive magical modus operandi appiear as 
survivals in the narratives of the pre-oxilian prophets. The 
wonder-working staff of Elisha (a Kings iv. 29, 31) is one of these 
indications, 'fhere are likewise traces of sundval in the exam¬ 
ples of “ sympathetic magic ” transformed into the acted parqble 
of prophecy. Students of Tallquist’s Maklu .series of incanta¬ 
tion or of the furpu series edi^ by Zimmem (in his BeitrSge 
tur Kenntniss der BtAylonischen Retifiem) will recollect the 
images over which the priest-sorcerer recites his formulae. The 
accompanying actions (tying knots, &c.) which he performs are 
assumed to work themselves out on the enemy whose evil eye or 
eofeery is blasting the happiness of the suppliant (see Hastings’s 
Wet. Bibie, “ Magk:;” p. 209, where examples are cited). The 
signs or symbolic arts of the prophet probably originated in the 
actions of sympattietic ma«c; Thus m the vivid scene of i Kings 
xxSi. II the iron horns of Zedelfiah ben Kena'mdi, and in 1 Kings. 
xiii. 15-19 the magic of the arrow shot eastward and of the thrice 
stricken floor, are evident survivals of an older practice. The 

* If this account of the orlgito of the rubhnm- Is correct (ct 
Kuenan, Prephefti Bng. trans., p, 554 scq.), the etymological sense of: 
ihb word N*a 3 is conmaratively ununpoi^t.^ The root seems to' 
meaal" to start up,') ff' to rise into pramlnenoe,"’ and so “ to become 1 
aud&Ht” .this is brttsed'oh tto'Arabic wiiMVt'; see the remarks‘alt 1 
the beginning of this articla ■' ' < . . ■ 


magical art passes into sign or symbd, not however without 
the anoompanying cemeeption that underlies it ktill persisting 
that a mysteriota efiKtuating potency bekngs to the symbolic 
act. The mystic power of a significant name Me^^shSiSl- 
ipiskrbai inscribed on a tablet and bestowed on a child (Isa. viii. 
1-4; cf. XX. t sqq.), of the “ thongs and bars " of Jer. xxvii. 
(in which contending prophets confi^t one another in a contest 
of symbols), of the linen girdle of cb, xiii. 1 sqq., and of the 
potter’s vessel of xix. i sqq., are further illustrations of survivals 
from the old world of magic. The symbol gradually passes 
idto mere meta^or, and we already begin to see this whm we 
compare Ezekkl’s oracles aiul those of the Deutero-lsaiidi with 
the records of the words and deeds of earlier prophets. 

The peculiar methods of the prophetic exercises described 
in I Sam. were of little consequence for the future development 
of prophecy. The heat of a first enthusiasm neces- Prophetic 
sarily cooled when the political conditions that Soetettee 
produoed it passed away; and, if the prophetic orOtMe. 
associations had done no more than organize a new form 
of spiritual excitement, they would have only added one 
to the many mechanical types of hysterical religion which are 
found all over the East. T’heir real importance was that the\’ 
embodied an intenser vein of feeling than was expressed in the 
ordinary feasts and sacrifioeB, and that the greater intensity 
was not artificial, but due to a revival of national sentiment. 
The worship of the Icical sanctuaries did nothing to promote the 
sense of the religious unity of Israel; Yahweh in the age of the 
Judges ran no small risk of being divided into a number of local 
Baals, givers of natural good things each to his own locality. 
The struggle for freedom called form a deeper sense of the unity 
of the people of the one Yahweh, and in so doing raised religion 
to a loftier plane; for a faith which unites a nation i.s necessarily 
a higher moral force than one which only unites a tovmship or a 
clan. The local worships, which subsisted unchanged during the 
greater part of the Hebrew kingship, gave no expres.sion to this 
ri.se in the religious ccnsciou.sness of the nation; on the contrary, 
we see from the prophetic books of tlie 8th century that they 
lagged more and more behind the progress of religious thought. 
But the prophetic societies were m their origin one symptom 
of that upheaval of national life of which the institution of the 
human sovereign reigning under the divine King was the chief 
fruit; they preserved the traditions of that great movement; 
they were, in however imperfect a way, an organ of national 
religious feeling, and could move forward with the movement 
of national life. And so, though we cannot follow the steps of 
the procea.s, we are not surprised to learn that they soon h«l an 
established footing in Israel, and that the prophets came to be 
recognized as a standing sacred element in society. What was 
tlieir precise place in Hebrew life we hardly Imow but they 
formed at least a religious class which in all its traditions repre¬ 
sented the new national and not tlie old communal and particu¬ 
laristic life. One chatacteristic point which appears very early 
is that they felt themselves called upon to vindicarte the laws 
of divine righteousness in national matters, and 
especially in the conduct of the kings, who were not 
answerable to human authority. TTie cases of Nathan and 
David in the matter of Uriah, of Elijah and Ahab after the 
judicial murder of NaboUt, will occur to everyone, 
and from the Hebrew standpoint the action of Gad in 
the matter of the census taken by David belongs to the same 
eatery. Such interventions with an Eastern king demanded 
great moral courage, for, though to some extent protected by 
their sacred character, the persons of the prophets were by no 
means legally invioiabie (i Kings xix. 2, xxii. 27; 2 Kmgs 
vi. 31). It is far from easy to determine how far the development 
of the class of prophets meant the absorption iipo it of the old 
seexs. Probably both coexisted for some time. At all events 
we know from Isa. iii. a, 3, that in Isaiidi’s time the kesim 
still held an important place in society as well os the pr'qphet 
an<f the magician. The functions, ■oi roeh and may 

indeed at first have been mingled. The great prophecy of 
Nathah (a Sam. vii.) is of too disputed a dote to beeitx^ in 
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evldtticej^ batklMady In Ditvid'i1itn»-weAMl thatCcdthe 
is also th0 klnli^s mr (i Sun. xxiv:. 11 ; cf. < Sun xxii. $),'uid 
I)y-uid4>y it <»me8 to b« clearly undentood that die prmhets 
Ore the appointed ■ organ of Yahireb’g cenununicatioM wilh Ills 
people or His king. The rise of this function of the prophets 4 s 
plamly paralW with the change which took place under too kings 
in the positiMi of the {Miestly oracle} the Torah of the 
priests now dealt rather with permanent sacred ordinan^ 
than with the giving of new divine counsel for spe<«l 
occasions. Yahweh’s ever-present fci^hip in Isreel, which 
was the chief religious idea brought into prominence by the' 
national revival, demanded a mwe continuous manifestation 
of His revealing spirit than was given either by the prieetfy 
lot or by the riw of occasional seew; and where could this 
be sought except among the prophets f It does not, of course, 
follow that every one who had shared in the divine afflatus of 
prophetic enthusiasm gave fwth oracles; but the prop^ts 
as a class stood nearer than other men to the mysterious workings 
of Yahweh, and it was in their circle that revelation seemed to 
have its natural home. A roo.st instructive passage in this 
respect is i Kings xxii., where we find some four hundred pro¬ 
phets gathered together round the king, and where it is clear that 
Jehoshaphat was equally convinced, on the one hand, that the 
word of Yahweh could be found among the prophets, and on the 
other that it was very probable that some, or even the mass of 
them, might be no better than liars. And here it i.s to be observed 
that Micaiah, who proved the true prophrt, does not accuse 
the others of conscious imposture; he aamits that they speak 
under the influence of a spirit proceeding from Yahweh, but it 
is a lying spirit sent to deceive. The sublime and solitary 
figure of Elijah, whom we are apt to take as the typical figure 
of a prophet in the old kingdom, has little in common with the 
picture even of the true prophet which we derive from i Kings 
xxii.; and when his history is carefully and critically read it is 
found to give no reason to think that he stood in any close 
relation to the prophetic societies of his time. He is a man of 
God, like Moses and Samuel, a man admitted to a strange pd 
awful intimacy with the Most High,-and like them he combines 
functions which in later times were distributed between prophet 
and priest. The fundamental idea that Yahweh guides His 
people by the word of revelation is older than the separation of 
special classes of theocratic organs; Moses, indeed, is not only 
prophet and priest, but judge and ruler. But, as the history goes 
on, the prophet stands out more and more as the typical organ 
of revelation, the type of the man who is Yahweh’s intimate, 
sharing His secrets (Amos ili. 7; Jer. xxiii. *2), and ministering 
to Israel the gracious guidance which distinguishes it from all 
other nations (Amos ii. ii; Hos. xii. 10, 13), and also the 
sentences of awful judgment by which Yahweh rebukes rebellion 
(Hos. vi. 5). The full development of this view seems to lie 
between the time of Elijah and that of Amos and Hosea—under 
the dynasty of Jehu, when prophecy, as represented by Elisha 
and Jonah, stood in the fullest harmony with the patriotic 
efforts of the age. This growth in the conception of the pro¬ 
phetic function is reflect^ in parts of the Pentateuch, which 
may be dated with probability as belonging to the period just 
named; the name of ndbht" is Mrtended to the patriarchs as 
Yahweh’s intimates (Gen. xx. 7), and Moses begins to bo chiefly 
looked at as the greatest of prophets (Nuwi. xj.,xii.; Deut. xxxiv. 
10), while Aaron and Miriam are idso placed in the same class 
(Exod. XV. ao;.Num. xii.), becau.ie thty too are among the 
({jvinely favoured leaders of Israel (cf. Mic. vL 4).’ 

t B«d«ie Sumutlit, p. 233) assigns Nathan's spmh 

(2 Sam. vii.) to a late E. writer in the ytn century. Perb W we might 
assign it and Jer. xxiii. j, 6, to the.earlier part of Josiah's reign. 

, > None of these passages belong to the very oldest thread of 
Peatateachal story, and similarly Deborah,is called prophetess only 
in the later account (Judg. iv. 4), not in the song fjudfr v.). It is 
characterwtic that in Num. xj. ‘the elders who r<»eive a share in 
Moses' task also receive a share of his prt^hetic miift (cf. the 
sanOM a 'Kings.ii. 9 seq,). In (ftm older account (Exod. xvid.) Jttns 
.u not ao. I Again, Moses diflera. from sU other prophets m that 
Yahweh speaks to him face to face, and nc sees the sunfUtUde pf 
■yahweh. This is in fact the diflerence between him and Elijah 


Elistio, the sucoesaor of Elijah, etoed in muck doser relotwns 
to the pro^tie societies thoR'his great mostO' had dime; As 
a man of pnotical aims he M(|(aired a circle ilirouj^ 
winch to work, and he fbund this among the prophete, ^ 
or; as they are now ci^, the eons of the profits. Aecording 
to Semitic idiom " sons of the prophets ” most notumlly iHeans 
“ members of a prophetic oorp^tioih” * which may imply that 
under the headship of Elisha and the feivour of the dytiaety 
of Jehu, which owed much to Elisha and his party, the prophetic 
soiMticB took a more regular form than before. The accounts 
we have certaiifly point m this direction, and it is characteristic 
that in a Kings iv. 4a flrstfntite ore paid to Elisha, But to 
an institution like prophecy nation^ recognition, royal favour 
and fixed organization are dangerous gifts. It hat always been 
the evil fate of the Hebrews to rtestroy their own highest ideals by 
attempting to translate them into set forms, and the ideal of a 
prophetic guidance of the nation of Yahweh could not have been 
more effectually neutralized than by committing its realization 
to the kind of state Church of professional prophets, " eating 
bread ’’ by their trade (Amos vii. ia),t which claimed to inherit 
the traditions of Elijah and Elisha, The sons of the prophets 
appear to have been grouped round the leading smictuaries, 
Giigal, Bethel, and the like (cf. Hos. ix, 8), and to have stood 
in pretty close relation to the priesthood (Hos. iv. 5), though 
this comes out more clearly for the southern kingdom, where, 
down to the lost days of Hebrew independence, the official 
prophets of Jerusalem were connected with the Temple and were 
under the authority of lire chief priest (Jer. xxix. 26). Since the 
absorption of the aborigines in Israel Canaanite ideas had 
exercised great influence over the sanctuaries-—so much so 
that the reforming prophets of the 8th century regarded the 
national religion as having become wholly heathenish; and this 
influence the ordinary prophets, whom a man like Micah regards 
as mere diviner.s, had certainly not escaped. They too were, 
at the beginning of the Assyrian period, not much more different 
from prophets of Baal than the priests were from priests of Baal. 
Their God had another name, but it was almost forgotten that He 


had a different character. 

The rise and progress of the new school of prophecy, beginning 
with Amos and continued in the succession of canonical prophets, 
which broke through (his religious stagnation, is xmo» 
discussed in the article Hebrbw Uei-igion; for from mmiUm 
Amos, and still more from Isaiah downwards, the Saa^t^»on. 
prophets and their work made up the chief interest of Hebrew 
history. From this time, moreover, the prophets appear as 
authors; and their books, preserved in the Old Testament, 
form the subject of special articles (Amos; Hosea, &c.). A 
few observations of a general character will therefore suffice in 


bis place. 

Amos disclaimed all connexion with the mere professional 
Bfophets, and in this he was followed by his successors. Formerly 
the prophets of Yahweh had been all on the same side; their 
opponents were the prophets of Baal. But henceforth there 
were two parties among the prophets of Yahweh themselves, 
the new prophets accusing the old of imposture and disloyalty 
to Yahweh, and these retaliating with charge of disloyalty 
to Israel. We have learned to call the prophets of the new 
school “ true ’’ prophets and their adversaries “ falsa ’’; and this 
is perfectly just if we take the appellations to mean that the true 
prophets maintained a higher, and therefore a tnieTf view of 
(ef. Exod. xxxiii. 8-11 with I Kings xix. 13), but not betwwn 
him uid the great prophet* of the bth century (Itte. vi 5 )' That 
orophecy was generally given in visions, dreams and obscure sen¬ 
tences is true only ol an early period. Amos stijl hro frequent 
visions of a more or less enigmatic character, as Micwah h^, but 
there is Utfle trace of this in the great prophrts af^ him. On the 
psychological reasons for this see W. H. Smith, PropMs of isroH 

*' lee^. HoSmann, Kirebenversammlung zu Ephesus {187^, m 89. 

* Those who consulted the old seers were expected to make a 
present, i Sam. ix. 7 (Arabic holminu-'l-kahin ; d. iv. 

210). Similar presents were broagbt to the olderprophets U JMnga 
xiy. s),OlidflwHruitswereswnatimee p^ toa 
nuffyssTsprs of Amos shanO' Ijis CQntrfnpt for those Who traded on their 
oracIeS (Mic. ifi. 5 seq.). 
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Yahweh’s character, purpoae and relation to His people. But 
the false prophets were by no means mere common impostors; 
they were the accredited exponents of the common orthodoxy 
of their day, for the prophets who opposed Jeremiah took their 
stand on the ground of the prophetic traditions of Isaiah, whose 
doctrine of the inviolability of Yahweh’s seat on Zion was the 
starting-point of their opposition to Jeremiah’s predictions of 
captivity. No doubt there were many conscious hypocrites 
and impostors among the professional prophets, as there always 
will be among the professional representatives of a religious 
standpoint which is intrinsically untenable, and yet has on its 
side the prestige of tradition and popular accepttmce. But on 
the whole the false prophets deserve that name, not for their 
conscious impostures, but because they were content to handle 
religious formulas, which they had learned by rote, as if they 
were intuitive principles, the fruit of direct spiritual experience, 
to enforce a conventional morality, shutting their eyes to glaring 
national sins, after the manner of professional orthodoxy, and, 
in brief, to treat the religious status quo as if it could be accepted 
without question as fully embodying the unchanging principles 
of all religion. The popular fai^ was full of heathenish super¬ 
stition strangely blended with the higher ideas which were 
the Inheritance left to Israel by men like Moses and Elijah: 
but the common prophets accepted all alike, and combined 
heathen arts of divination and practices of mere physical enthu¬ 
siasm with a nut altogether insincere pretension that through 
their professional oracles the ideal was being maintained of a 
continuous divine guidance of the people of Y^weh. 

Amos and his successors accepted the old ideal of prophecy 
if they disowned the class which pretended to embody it. “ The 
Lord Yahweh will do nothing, but He revealeth His secret to 
His servants the prophets.” “ By a prophet Yahweh brought 
Israel out of Egypt, and by a prophet ” in each successive age 
Israel had been watched over and preserved. But in pxiint of 
fact the function of the new prophecy was not to preserve but 
to destroy Israel, if Israel still meant the actual Hebrew nation, 
with its traditional national life. Till Amos (with the solitary 
exception of Micaiah ben Imiah, in i Kings xxii.) prophecy 
was optimist—even Elijah, if he denounced the destruction of 
a dynasty and the annihilation of all who had bowed the knee 
to Baal, never doubted of the future of the nation when only 
the faithful remained; but the new prophecy is pessimist—it 
knows that Israel is rotten to the core, and that the whole 
fabric of society must be dissolved before reconstruction is 
possible. And this it knows, not by a mere ethical judgment on 
the visible state of society, but because it has read Yahweh’s 
secret written in the signs of the times and knows that He has 
condemned His people. To the mass these signs are unintelli¬ 
gible, because they deem it impossible that Yahweh should 
utterly cast off His chosen nation; but to those who know His 
absolute righteousness, and confront it with the people’s sin, 
the impending approach of the Assyrian can have only one 
meaning and can point to only one issue, viz. the total ruin 
of the nation which has denied its divine head. It is sometiines 
proposed to view the canonical prophets as simple preachers 
of righteousness; their predictions of woe, we are told, are 
conditional, and tell what Israel must sufier if it does not repent. 
But this is an incomplete view; the peculiarity of their position 
is that they know that Israel as it exists is b^ond repent¬ 
ance. Only, while they are hopeless about their, nation they 
have absolute faith in Yahweh and His purpose. That cannot 
be frustrated, and, as it includes the choke of Israel os His 
people, it is certain that, though the present commonwealth 
must perish, a new and better Israel will rise from its grave. 
Not the reformation but the resurrection of Israel is the goal 
of the prophets’ hope (Hos. vi. i seq.). 

This of course is only the broadest possible statement of a 
position, which undergoes many modifications in the hands of 
individual seers, but on the whole governs all prophecy from 
Amos to Jeremiah. The pxisition has, we see, two sides; on the 
one side the prophets are heralds of an inexorable judgment 
based on the demands of absolute righteousness; on the other 


they repMent an assured conviction of Yahweh’s invincible 
and gracious love. The current theological formula for this 
two-sided position is that the prophets are at onoe preachers of. 
the law and forerunners of the gospel; and, as it is generally 
assumed that they found the law already written, their 
originality and real importance is made to lie wholly in their 
evangelical function. But in reality, as has been shown in 
the article on Hebrew Reugion, the prophets are older 
than the law, and the part of their work which was really 
epoch-making for Israel is just the part which is usually 
passed over as unimportant. By emphasizing the purely 
moral character of Yahweh’s demands from Israel, by teaching 
that the mere payment of service and worship at Yahweh’s 
shrines did nut entitle Israel’s sins to be treated one whit 
more lightly than the sins of other nations, and by enforcing 
these doctrines through the conception that the approach of 
the all-destroying empire, before which Israel must fall equally 
with all its neighbours, was the proof of Yahweh’s impartial 
righteousness, they gave for the first time a really broad and 
fruitful conception of the moral government of the whole earth 
by the one tnie God.* 

It is impossible to read the books of the older prophets, and 
especially of their protagonist Amos, without seeing that the 
new thing which they are compelled to speak is not Yahweh’s 
grace but His inexorable and righteous wrath. That that wrath 
must be followed by fresh mercies is not in itself a new thought, 
but only the necessary expression of the inherited conviction 
that Yahweh whom they preach as the judge of all the earth, 
is nevertheless, as past history has proved, the God who has 
chosen Israel as His people. That this is so appears most 
clearly in the fact that with Amos the prophecy of restoration 
appears only in a few verses at the end of his book, and in the 
still more instructive fact that neither he nor Hosea attempts 
to explain how the restoration which they accept as a postulate 
of faith is to be historically realized.’* Recent critics, however, 
viz. Wcllhausen, Nowack, Marti and Harper, as well as others, 
have denied tlie genuineness of the concluding verses in Ames, 
viz. ix. 8-15. To Hosea, at least in his later prophecies, the 
fate of Judah does not appear separable from that of the northern 
realm—when Israel and Ephraim fall by their iniquity Judah 
must fall with them (Hos. v. 5). Thus even on this side there is 
no real bridge over the chasm that separates the total ruin 
impending over the Israel of the present from the glorious 
restoration of the Israel of the future. There is a unity in the 
divine purpose, of which judgment and mercy are the two poles, 
but there is as yet no conception of an historical continuity in 
the execution of that purpose, and therefore no foundation laid 
for the maintenance of a continuous community of faith in the 
impending fall of the nation. 

From this we can see the enormous importance of the work of 
Isaiah as it has been exhibited in the ortide Hebrew Religion ; 
his doctrine of the remnant, never lost to the nation in the worst 
times, never destroyed by the most fiery judgments, supplies the 
lacking element of continuity between the Israel of the present 
and of the future. Yahweh’s kingdom cannot perish even for a 
time; nay, Isaiah argues that it must remain visible, and visible 
not merely in the circle of the like-minded whom he had gathered 
round him and who formed the first germ of the notion of the 
church, but in the political form of a kingdom also. Zion at least, 
the sacred hearth of Yahweh, the visible centre of His kingdom, 

' It must not be supposed that this concrotlon necessarily came 
into force as soon as it was recognized that Yahweh was the creator 
of the universe. That the national or tribal god is the creator is 
an idea often found in very low religions. To us God's sovereigmy 
over nature often seems the hardest thing to conceive: but to primi¬ 
tive peoples who know nothing of laws of nature. His moral sdtre- 
reignty is a much more difficult conception. In the older literature 
of the Hebrews the nearest approach to the thought of Amos and 
Hosea is not Gen. ii., iii., but Gen. xviii. Z5. 

• Hosea ii. 14 seq., xl. 10 seq. are not solutions of this difficulty, 
as appears from their metaphoriral form. They tell us that Yahweh 
will call His people and that they will answer; Imt this is only putting 
in another form ue axiom that the gifts and calling of God are without 
repentance. 
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evldtticej^ batklMady In Ditvid'i1itn»-weAMl thatCcdthe 
is also th0 klnli^s mr (i Sun. xxiv:. 11 ; cf. < Sun xxii. $),'uid 
I)y-uid4>y it <»me8 to b« clearly undentood that die prmhets 
Ore the appointed ■ organ of Yahireb’g cenununicatioM wilh Ills 
people or His king. The rise of this function of the prophets 4 s 
plamly paralW with the change which took place under too kings 
in the positiMi of the {Miestly oracle} the Torah of the 
priests now dealt rather with permanent sacred ordinan^ 
than with the giving of new divine counsel for spe<«l 
occasions. Yahweh’s ever-present fci^hip in Isreel, which 
was the chief religious idea brought into prominence by the' 
national revival, demanded a mwe continuous manifestation 
of His revealing spirit than was given either by the prieetfy 
lot or by the riw of occasional seew; and where could this 
be sought except among the prophets f It does not, of course, 
follow that every one who had shared in the divine afflatus of 
prophetic enthusiasm gave fwth oracles; but the prop^ts 
as a class stood nearer than other men to the mysterious workings 
of Yahweh, and it was in their circle that revelation seemed to 
have its natural home. A roo.st instructive passage in this 
respect is i Kings xxii., where we find some four hundred pro¬ 
phets gathered together round the king, and where it is clear that 
Jehoshaphat was equally convinced, on the one hand, that the 
word of Yahweh could be found among the prophets, and on the 
other that it was very probable that some, or even the mass of 
them, might be no better than liars. And here it i.s to be observed 
that Micaiah, who proved the true prophrt, does not accuse 
the others of conscious imposture; he aamits that they speak 
under the influence of a spirit proceeding from Yahweh, but it 
is a lying spirit sent to deceive. The sublime and solitary 
figure of Elijah, whom we are apt to take as the typical figure 
of a prophet in the old kingdom, has little in common with the 
picture even of the true prophet which we derive from i Kings 
xxii.; and when his history is carefully and critically read it is 
found to give no reason to think that he stood in any close 
relation to the prophetic societies of his time. He is a man of 
God, like Moses and Samuel, a man admitted to a strange pd 
awful intimacy with the Most High,-and like them he combines 
functions which in later times were distributed between prophet 
and priest. The fundamental idea that Yahweh guides His 
people by the word of revelation is older than the separation of 
special classes of theocratic organs; Moses, indeed, is not only 
prophet and priest, but judge and ruler. But, as the history goes 
on, the prophet stands out more and more as the typical organ 
of revelation, the type of the man who is Yahweh’s intimate, 
sharing His secrets (Amos ili. 7; Jer. xxiii. *2), and ministering 
to Israel the gracious guidance which distinguishes it from all 
other nations (Amos ii. ii; Hos. xii. 10, 13), and also the 
sentences of awful judgment by which Yahweh rebukes rebellion 
(Hos. vi. 5). The full development of this view seems to lie 
between the time of Elijah and that of Amos and Hosea—under 
the dynasty of Jehu, when prophecy, as represented by Elisha 
and Jonah, stood in the fullest harmony with the patriotic 
efforts of the age. This growth in the conception of the pro¬ 
phetic function is reflect^ in parts of the Pentateuch, which 
may be dated with probability as belonging to the period just 
named; the name of ndbht" is Mrtended to the patriarchs as 
Yahweh’s intimates (Gen. xx. 7), and Moses begins to bo chiefly 
looked at as the greatest of prophets (Nuwi. xj.,xii.; Deut. xxxiv. 
10), while Aaron and Miriam are idso placed in the same class 
(Exod. XV. ao;.Num. xii.), becau.ie thty too are among the 
({jvinely favoured leaders of Israel (cf. Mic. vL 4).’ 

t B«d«ie Sumutlit, p. 233) assigns Nathan's spmh 

(2 Sam. vii.) to a late E. writer in the ytn century. Perb W we might 
assign it and Jer. xxiii. j, 6, to the.earlier part of Josiah's reign. 

, > None of these passages belong to the very oldest thread of 
Peatateachal story, and similarly Deborah,is called prophetess only 
in the later account (Judg. iv. 4), not in the song fjudfr v.). It is 
characterwtic that in Num. xj. ‘the elders who r<»eive a share in 
Moses' task also receive a share of his prt^hetic miift (cf. the 
sanOM a 'Kings.ii. 9 seq,). In (ftm older account (Exod. xvid.) Jttns 
.u not ao. I Again, Moses diflera. from sU other prophets m that 
Yahweh speaks to him face to face, and nc sees the sunfUtUde pf 
■yahweh. This is in fact the diflerence between him and Elijah 


Elistio, the sucoesaor of Elijah, etoed in muck doser relotwns 
to the pro^tie societies thoR'his great mostO' had dime; As 
a man of pnotical aims he M(|(aired a circle ilirouj^ 
winch to work, and he fbund this among the prophete, ^ 
or; as they are now ci^, the eons of the profits. Aecording 
to Semitic idiom " sons of the prophets ” most notumlly iHeans 
“ members of a prophetic oorp^tioih” * which may imply that 
under the headship of Elisha and the feivour of the dytiaety 
of Jehu, which owed much to Elisha and his party, the prophetic 
soiMticB took a more regular form than before. The accounts 
we have certaiifly point m this direction, and it is characteristic 
that in a Kings iv. 4a flrstfntite ore paid to Elisha, But to 
an institution like prophecy nation^ recognition, royal favour 
and fixed organization are dangerous gifts. It hat always been 
the evil fate of the Hebrews to rtestroy their own highest ideals by 
attempting to translate them into set forms, and the ideal of a 
prophetic guidance of the nation of Yahweh could not have been 
more effectually neutralized than by committing its realization 
to the kind of state Church of professional prophets, " eating 
bread ’’ by their trade (Amos vii. ia),t which claimed to inherit 
the traditions of Elijah and Elisha, The sons of the prophets 
appear to have been grouped round the leading smictuaries, 
Giigal, Bethel, and the like (cf. Hos. ix, 8), and to have stood 
in pretty close relation to the priesthood (Hos. iv. 5), though 
this comes out more clearly for the southern kingdom, where, 
down to the lost days of Hebrew independence, the official 
prophets of Jerusalem were connected with the Temple and were 
under the authority of lire chief priest (Jer. xxix. 26). Since the 
absorption of the aborigines in Israel Canaanite ideas had 
exercised great influence over the sanctuaries-—so much so 
that the reforming prophets of the 8th century regarded the 
national religion as having become wholly heathenish; and this 
influence the ordinary prophets, whom a man like Micah regards 
as mere diviner.s, had certainly not escaped. They too were, 
at the beginning of the Assyrian period, not much more different 
from prophets of Baal than the priests were from priests of Baal. 
Their God had another name, but it was almost forgotten that He 


had a different character. 

The rise and progress of the new school of prophecy, beginning 
with Amos and continued in the succession of canonical prophets, 
which broke through (his religious stagnation, is xmo» 
discussed in the article Hebrbw Uei-igion; for from mmiUm 
Amos, and still more from Isaiah downwards, the Saa^t^»on. 
prophets and their work made up the chief interest of Hebrew 
history. From this time, moreover, the prophets appear as 
authors; and their books, preserved in the Old Testament, 
form the subject of special articles (Amos; Hosea, &c.). A 
few observations of a general character will therefore suffice in 


bis place. 

Amos disclaimed all connexion with the mere professional 
Bfophets, and in this he was followed by his successors. Formerly 
the prophets of Yahweh had been all on the same side; their 
opponents were the prophets of Baal. But henceforth there 
were two parties among the prophets of Yahweh themselves, 
the new prophets accusing the old of imposture and disloyalty 
to Yahweh, and these retaliating with charge of disloyalty 
to Israel. We have learned to call the prophets of the new 
school “ true ’’ prophets and their adversaries “ falsa ’’; and this 
is perfectly just if we take the appellations to mean that the true 
prophets maintained a higher, and therefore a tnieTf view of 
(ef. Exod. xxxiii. 8-11 with I Kings xix. 13), but not betwwn 
him uid the great prophet* of the bth century (Itte. vi 5 )' That 
orophecy was generally given in visions, dreams and obscure sen¬ 
tences is true only ol an early period. Amos stijl hro frequent 
visions of a more or less enigmatic character, as Micwah h^, but 
there is Utfle trace of this in the great prophrts af^ him. On the 
psychological reasons for this see W. H. Smith, PropMs of isroH 

*' lee^. HoSmann, Kirebenversammlung zu Ephesus {187^, m 89. 

* Those who consulted the old seers were expected to make a 
present, i Sam. ix. 7 (Arabic holminu-'l-kahin ; d. iv. 

210). Similar presents were broagbt to the olderprophets U JMnga 
xiy. s),OlidflwHruitswereswnatimee p^ toa 
nuffyssTsprs of Amos shanO' Ijis CQntrfnpt for those Who traded on their 
oracIeS (Mic. ifi. 5 seq.). 
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Yahweh’s character, purpoae and relation to His people. But 
the false prophets were by no means mere common impostors; 
they were the accredited exponents of the common orthodoxy 
of their day, for the prophets who opposed Jeremiah took their 
stand on the ground of the prophetic traditions of Isaiah, whose 
doctrine of the inviolability of Yahweh’s seat on Zion was the 
starting-point of their opposition to Jeremiah’s predictions of 
captivity. No doubt there were many conscious hypocrites 
and impostors among the professional prophets, as there always 
will be among the professional representatives of a religious 
standpoint which is intrinsically untenable, and yet has on its 
side the prestige of tradition and popular accepttmce. But on 
the whole the false prophets deserve that name, not for their 
conscious impostures, but because they were content to handle 
religious formulas, which they had learned by rote, as if they 
were intuitive principles, the fruit of direct spiritual experience, 
to enforce a conventional morality, shutting their eyes to glaring 
national sins, after the manner of professional orthodoxy, and, 
in brief, to treat the religious status quo as if it could be accepted 
without question as fully embodying the unchanging principles 
of all religion. The popular fai^ was full of heathenish super¬ 
stition strangely blended with the higher ideas which were 
the Inheritance left to Israel by men like Moses and Elijah: 
but the common prophets accepted all alike, and combined 
heathen arts of divination and practices of mere physical enthu¬ 
siasm with a nut altogether insincere pretension that through 
their professional oracles the ideal was being maintained of a 
continuous divine guidance of the people of Y^weh. 

Amos and his successors accepted the old ideal of prophecy 
if they disowned the class which pretended to embody it. “ The 
Lord Yahweh will do nothing, but He revealeth His secret to 
His servants the prophets.” “ By a prophet Yahweh brought 
Israel out of Egypt, and by a prophet ” in each successive age 
Israel had been watched over and preserved. But in pxiint of 
fact the function of the new prophecy was not to preserve but 
to destroy Israel, if Israel still meant the actual Hebrew nation, 
with its traditional national life. Till Amos (with the solitary 
exception of Micaiah ben Imiah, in i Kings xxii.) prophecy 
was optimist—even Elijah, if he denounced the destruction of 
a dynasty and the annihilation of all who had bowed the knee 
to Baal, never doubted of the future of the nation when only 
the faithful remained; but the new prophecy is pessimist—it 
knows that Israel is rotten to the core, and that the whole 
fabric of society must be dissolved before reconstruction is 
possible. And this it knows, not by a mere ethical judgment on 
the visible state of society, but because it has read Yahweh’s 
secret written in the signs of the times and knows that He has 
condemned His people. To the mass these signs are unintelli¬ 
gible, because they deem it impossible that Yahweh should 
utterly cast off His chosen nation; but to those who know His 
absolute righteousness, and confront it with the people’s sin, 
the impending approach of the Assyrian can have only one 
meaning and can point to only one issue, viz. the total ruin 
of the nation which has denied its divine head. It is sometiines 
proposed to view the canonical prophets as simple preachers 
of righteousness; their predictions of woe, we are told, are 
conditional, and tell what Israel must sufier if it does not repent. 
But this is an incomplete view; the peculiarity of their position 
is that they know that Israel as it exists is b^ond repent¬ 
ance. Only, while they are hopeless about their, nation they 
have absolute faith in Yahweh and His purpose. That cannot 
be frustrated, and, as it includes the choke of Israel os His 
people, it is certain that, though the present commonwealth 
must perish, a new and better Israel will rise from its grave. 
Not the reformation but the resurrection of Israel is the goal 
of the prophets’ hope (Hos. vi. i seq.). 

This of course is only the broadest possible statement of a 
position, which undergoes many modifications in the hands of 
individual seers, but on the whole governs all prophecy from 
Amos to Jeremiah. The pxisition has, we see, two sides; on the 
one side the prophets are heralds of an inexorable judgment 
based on the demands of absolute righteousness; on the other 


they repMent an assured conviction of Yahweh’s invincible 
and gracious love. The current theological formula for this 
two-sided position is that the prophets are at onoe preachers of. 
the law and forerunners of the gospel; and, as it is generally 
assumed that they found the law already written, their 
originality and real importance is made to lie wholly in their 
evangelical function. But in reality, as has been shown in 
the article on Hebrew Reugion, the prophets are older 
than the law, and the part of their work which was really 
epoch-making for Israel is just the part which is usually 
passed over as unimportant. By emphasizing the purely 
moral character of Yahweh’s demands from Israel, by teaching 
that the mere payment of service and worship at Yahweh’s 
shrines did nut entitle Israel’s sins to be treated one whit 
more lightly than the sins of other nations, and by enforcing 
these doctrines through the conception that the approach of 
the all-destroying empire, before which Israel must fall equally 
with all its neighbours, was the proof of Yahweh’s impartial 
righteousness, they gave for the first time a really broad and 
fruitful conception of the moral government of the whole earth 
by the one tnie God.* 

It is impossible to read the books of the older prophets, and 
especially of their protagonist Amos, without seeing that the 
new thing which they are compelled to speak is not Yahweh’s 
grace but His inexorable and righteous wrath. That that wrath 
must be followed by fresh mercies is not in itself a new thought, 
but only the necessary expression of the inherited conviction 
that Yahweh whom they preach as the judge of all the earth, 
is nevertheless, as past history has proved, the God who has 
chosen Israel as His people. That this is so appears most 
clearly in the fact that with Amos the prophecy of restoration 
appears only in a few verses at the end of his book, and in the 
still more instructive fact that neither he nor Hosea attempts 
to explain how the restoration which they accept as a postulate 
of faith is to be historically realized.’* Recent critics, however, 
viz. Wcllhausen, Nowack, Marti and Harper, as well as others, 
have denied tlie genuineness of the concluding verses in Ames, 
viz. ix. 8-15. To Hosea, at least in his later prophecies, the 
fate of Judah does not appear separable from that of the northern 
realm—when Israel and Ephraim fall by their iniquity Judah 
must fall with them (Hos. v. 5). Thus even on this side there is 
no real bridge over the chasm that separates the total ruin 
impending over the Israel of the present from the glorious 
restoration of the Israel of the future. There is a unity in the 
divine purpose, of which judgment and mercy are the two poles, 
but there is as yet no conception of an historical continuity in 
the execution of that purpose, and therefore no foundation laid 
for the maintenance of a continuous community of faith in the 
impending fall of the nation. 

From this we can see the enormous importance of the work of 
Isaiah as it has been exhibited in the ortide Hebrew Religion ; 
his doctrine of the remnant, never lost to the nation in the worst 
times, never destroyed by the most fiery judgments, supplies the 
lacking element of continuity between the Israel of the present 
and of the future. Yahweh’s kingdom cannot perish even for a 
time; nay, Isaiah argues that it must remain visible, and visible 
not merely in the circle of the like-minded whom he had gathered 
round him and who formed the first germ of the notion of the 
church, but in the political form of a kingdom also. Zion at least, 
the sacred hearth of Yahweh, the visible centre of His kingdom, 

' It must not be supposed that this concrotlon necessarily came 
into force as soon as it was recognized that Yahweh was the creator 
of the universe. That the national or tribal god is the creator is 
an idea often found in very low religions. To us God's sovereigmy 
over nature often seems the hardest thing to conceive: but to primi¬ 
tive peoples who know nothing of laws of nature. His moral sdtre- 
reignty is a much more difficult conception. In the older literature 
of the Hebrews the nearest approach to the thought of Amos and 
Hosea is not Gen. ii., iii., but Gen. xviii. Z5. 

• Hosea ii. 14 seq., xl. 10 seq. are not solutions of this difficulty, 
as appears from their metaphoriral form. They tell us that Yahweh 
will call His people and that they will answer; Imt this is only putting 
in another form ue axiom that the gifts and calling of God are without 
repentance. 
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evldtticej^ batklMady In Ditvid'i1itn»-weAMl thatCcdthe 
is also th0 klnli^s mr (i Sun. xxiv:. 11 ; cf. < Sun xxii. $),'uid 
I)y-uid4>y it <»me8 to b« clearly undentood that die prmhets 
Ore the appointed ■ organ of Yahireb’g cenununicatioM wilh Ills 
people or His king. The rise of this function of the prophets 4 s 
plamly paralW with the change which took place under too kings 
in the positiMi of the {Miestly oracle} the Torah of the 
priests now dealt rather with permanent sacred ordinan^ 
than with the giving of new divine counsel for spe<«l 
occasions. Yahweh’s ever-present fci^hip in Isreel, which 
was the chief religious idea brought into prominence by the' 
national revival, demanded a mwe continuous manifestation 
of His revealing spirit than was given either by the prieetfy 
lot or by the riw of occasional seew; and where could this 
be sought except among the prophets f It does not, of course, 
follow that every one who had shared in the divine afflatus of 
prophetic enthusiasm gave fwth oracles; but the prop^ts 
as a class stood nearer than other men to the mysterious workings 
of Yahweh, and it was in their circle that revelation seemed to 
have its natural home. A roo.st instructive passage in this 
respect is i Kings xxii., where we find some four hundred pro¬ 
phets gathered together round the king, and where it is clear that 
Jehoshaphat was equally convinced, on the one hand, that the 
word of Yahweh could be found among the prophets, and on the 
other that it was very probable that some, or even the mass of 
them, might be no better than liars. And here it i.s to be observed 
that Micaiah, who proved the true prophrt, does not accuse 
the others of conscious imposture; he aamits that they speak 
under the influence of a spirit proceeding from Yahweh, but it 
is a lying spirit sent to deceive. The sublime and solitary 
figure of Elijah, whom we are apt to take as the typical figure 
of a prophet in the old kingdom, has little in common with the 
picture even of the true prophet which we derive from i Kings 
xxii.; and when his history is carefully and critically read it is 
found to give no reason to think that he stood in any close 
relation to the prophetic societies of his time. He is a man of 
God, like Moses and Samuel, a man admitted to a strange pd 
awful intimacy with the Most High,-and like them he combines 
functions which in later times were distributed between prophet 
and priest. The fundamental idea that Yahweh guides His 
people by the word of revelation is older than the separation of 
special classes of theocratic organs; Moses, indeed, is not only 
prophet and priest, but judge and ruler. But, as the history goes 
on, the prophet stands out more and more as the typical organ 
of revelation, the type of the man who is Yahweh’s intimate, 
sharing His secrets (Amos ili. 7; Jer. xxiii. *2), and ministering 
to Israel the gracious guidance which distinguishes it from all 
other nations (Amos ii. ii; Hos. xii. 10, 13), and also the 
sentences of awful judgment by which Yahweh rebukes rebellion 
(Hos. vi. 5). The full development of this view seems to lie 
between the time of Elijah and that of Amos and Hosea—under 
the dynasty of Jehu, when prophecy, as represented by Elisha 
and Jonah, stood in the fullest harmony with the patriotic 
efforts of the age. This growth in the conception of the pro¬ 
phetic function is reflect^ in parts of the Pentateuch, which 
may be dated with probability as belonging to the period just 
named; the name of ndbht" is Mrtended to the patriarchs as 
Yahweh’s intimates (Gen. xx. 7), and Moses begins to bo chiefly 
looked at as the greatest of prophets (Nuwi. xj.,xii.; Deut. xxxiv. 
10), while Aaron and Miriam are idso placed in the same class 
(Exod. XV. ao;.Num. xii.), becau.ie thty too are among the 
({jvinely favoured leaders of Israel (cf. Mic. vL 4).’ 

t B«d«ie Sumutlit, p. 233) assigns Nathan's spmh 

(2 Sam. vii.) to a late E. writer in the ytn century. Perb W we might 
assign it and Jer. xxiii. j, 6, to the.earlier part of Josiah's reign. 

, > None of these passages belong to the very oldest thread of 
Peatateachal story, and similarly Deborah,is called prophetess only 
in the later account (Judg. iv. 4), not in the song fjudfr v.). It is 
characterwtic that in Num. xj. ‘the elders who r<»eive a share in 
Moses' task also receive a share of his prt^hetic miift (cf. the 
sanOM a 'Kings.ii. 9 seq,). In (ftm older account (Exod. xvid.) Jttns 
.u not ao. I Again, Moses diflera. from sU other prophets m that 
Yahweh speaks to him face to face, and nc sees the sunfUtUde pf 
■yahweh. This is in fact the diflerence between him and Elijah 


Elistio, the sucoesaor of Elijah, etoed in muck doser relotwns 
to the pro^tie societies thoR'his great mostO' had dime; As 
a man of pnotical aims he M(|(aired a circle ilirouj^ 
winch to work, and he fbund this among the prophete, ^ 
or; as they are now ci^, the eons of the profits. Aecording 
to Semitic idiom " sons of the prophets ” most notumlly iHeans 
“ members of a prophetic oorp^tioih” * which may imply that 
under the headship of Elisha and the feivour of the dytiaety 
of Jehu, which owed much to Elisha and his party, the prophetic 
soiMticB took a more regular form than before. The accounts 
we have certaiifly point m this direction, and it is characteristic 
that in a Kings iv. 4a flrstfntite ore paid to Elisha, But to 
an institution like prophecy nation^ recognition, royal favour 
and fixed organization are dangerous gifts. It hat always been 
the evil fate of the Hebrews to rtestroy their own highest ideals by 
attempting to translate them into set forms, and the ideal of a 
prophetic guidance of the nation of Yahweh could not have been 
more effectually neutralized than by committing its realization 
to the kind of state Church of professional prophets, " eating 
bread ’’ by their trade (Amos vii. ia),t which claimed to inherit 
the traditions of Elijah and Elisha, The sons of the prophets 
appear to have been grouped round the leading smictuaries, 
Giigal, Bethel, and the like (cf. Hos. ix, 8), and to have stood 
in pretty close relation to the priesthood (Hos. iv. 5), though 
this comes out more clearly for the southern kingdom, where, 
down to the lost days of Hebrew independence, the official 
prophets of Jerusalem were connected with the Temple and were 
under the authority of lire chief priest (Jer. xxix. 26). Since the 
absorption of the aborigines in Israel Canaanite ideas had 
exercised great influence over the sanctuaries-—so much so 
that the reforming prophets of the 8th century regarded the 
national religion as having become wholly heathenish; and this 
influence the ordinary prophets, whom a man like Micah regards 
as mere diviner.s, had certainly not escaped. They too were, 
at the beginning of the Assyrian period, not much more different 
from prophets of Baal than the priests were from priests of Baal. 
Their God had another name, but it was almost forgotten that He 


had a different character. 

The rise and progress of the new school of prophecy, beginning 
with Amos and continued in the succession of canonical prophets, 
which broke through (his religious stagnation, is xmo» 
discussed in the article Hebrbw Uei-igion; for from mmiUm 
Amos, and still more from Isaiah downwards, the Saa^t^»on. 
prophets and their work made up the chief interest of Hebrew 
history. From this time, moreover, the prophets appear as 
authors; and their books, preserved in the Old Testament, 
form the subject of special articles (Amos; Hosea, &c.). A 
few observations of a general character will therefore suffice in 


bis place. 

Amos disclaimed all connexion with the mere professional 
Bfophets, and in this he was followed by his successors. Formerly 
the prophets of Yahweh had been all on the same side; their 
opponents were the prophets of Baal. But henceforth there 
were two parties among the prophets of Yahweh themselves, 
the new prophets accusing the old of imposture and disloyalty 
to Yahweh, and these retaliating with charge of disloyalty 
to Israel. We have learned to call the prophets of the new 
school “ true ’’ prophets and their adversaries “ falsa ’’; and this 
is perfectly just if we take the appellations to mean that the true 
prophets maintained a higher, and therefore a tnieTf view of 
(ef. Exod. xxxiii. 8-11 with I Kings xix. 13), but not betwwn 
him uid the great prophet* of the bth century (Itte. vi 5 )' That 
orophecy was generally given in visions, dreams and obscure sen¬ 
tences is true only ol an early period. Amos stijl hro frequent 
visions of a more or less enigmatic character, as Micwah h^, but 
there is Utfle trace of this in the great prophrts af^ him. On the 
psychological reasons for this see W. H. Smith, PropMs of isroH 

*' lee^. HoSmann, Kirebenversammlung zu Ephesus {187^, m 89. 

* Those who consulted the old seers were expected to make a 
present, i Sam. ix. 7 (Arabic holminu-'l-kahin ; d. iv. 

210). Similar presents were broagbt to the olderprophets U JMnga 
xiy. s),OlidflwHruitswereswnatimee p^ toa 
nuffyssTsprs of Amos shanO' Ijis CQntrfnpt for those Who traded on their 
oracIeS (Mic. ifi. 5 seq.). 
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which has continaed to influence certain circles down to the present 
day, and has led to the most varied attempts to find iu prophecy a 
history written before the event of all the chief vicissitudes of the 
Christian Church down to the end of the world. On the other hand 
Lowth's Lectures on Hebrew Poet^, and the same author's Commentary 
OH Isaiah (1778), show the beginnings of a tendency to look mainly 
at the aesthetic aspects of the prophetical books, and to view the 
prophets as enlightened religious p^s. This tendency culminates 
in hichhom, Dte hebrdischen Pr^heten (1816). Ncitner of these 
methods could do much for the historical understanding of the 
phenomena of prophecy as a whole, and the more liberal students 
of the Old Testament were long blinded by the moralizing unhistorical 
rationalism which succeeded the old orthodoxy. The first requisite 
of real progress, after dogmatic prejudices haa been broken through, 
was to get a living conception of the history in which the prophets 
moved; and this again called for a revision of all traditional notions 
as to the age of the various parts of Hebrew literature—criticism 
of the sources of the history, among which the prophetical books 
themselves take the first place. In recent times therefore advance 
in the understanding of the prophets has moved on pari passu with 
the higher criticism, especially the criticism of the Pentateuch, and 
with the general study of Hebrew history; and most works on the 
subject prior to Ewald must be regarded as quite antiquated except 
for the light they cast on detailed points of exegesis. On the prophets 
and their works the reader would still do well to consult Ewald’s 
Propheten des alien Bundes (ist ed., 1840-1841, 2nd ed., 1807-18(18, 
Eng. trans., 187(1-1877). The subject is treated in all works on Old 
Testament introduction (among which Kuenen's Ondereoeh, vol. li., 
claims the first place), and on Old Testament theology (sec especially 
Vatkci Religion des A. T„ 1835). On the theology of the prophets 
there is a separate work by Duhm (Bonn, 1875), and Knobel's 
Propheiismus der Hebrier (1837) is a separate introduction to the 
prophetical books. Kuenen's Prophets and Prophecy in Israel 
(1875, Eng. trans. 1877) is in form mamly a criticism of the traditional 
view of prophecy, and should therefore be compared with his Onder- 
zoek ana GodsdiensI van Israel. Most English books on the subject 
are more theological than historical, but a sketch of Hebrew pro¬ 
phecy in connexion with the history down to the close of the 8tli 
century is given by W. R. Smith, The Prophets 0/ Israel (Edinburgh, 
1882). The literature of the theological questions connccteil with 
prophecy is much too copious to be cited here; lists will be found 
in several of the books already refened to. Among more recent 
works and articles should be mentioned Briggs, Messianic Prophecy', 
Giescbrecht, Die Berufsbegabung der aittesiamentlichen Propheten', 
Volz, Die vorexilische Jahwe-Propkelie u. der Messias', Hiihn, Die 
messianischen Weissagungen- R. Kittcl, Prophetic u. Weissagung', 
Professor Kcnnett, Pre-exilic Prophets', W. H. Bennett, Post- 
exilic Prophets (T. and T. Clark); A. B. Davidson, " I'Tophecy and 
Prophets,'’ in Hastmgs'.s Diet, Bible', also " I^oplietic Literature." 
by Cheyne and others in Ency. Bib. (W. R. S.; O. C. W.) 

II. Prophets in the Primitive Church .—The appearance 
of prophets in the first Christian communities is one proof 
of the strength of faith and hope by which these bodies 
were animated. An old prophecy (Joe! iii. 1) has foretold 
that in the Messianic age the Spirit of God would be poured out 
on every member of the religious community, and in point of 
fact it was the universal conviction of those who believed in 
Christ that they all possessed the Spirit of God. This Spirit, 
manifesting His presence in a variety of ways and through a 
variety of gifts, was to be the only ruling authority in the Church. 
He raised up for Himself particular individu^s, into whose 
mouths He put the word of (jod, and these were at first regarded 
as the true leaders of the congregations. We find accortingly 
tliat there were prophets in the oMest church, that of Jerusafem 
(Acts xi. 27, XV. 32), and again that there were “ prophets and 
teachers ” in the church at Antioch (Acts xiii. i). These ware 
not office-bearers chosen by the congregation, but preachers 
raised up by the Spirit anii conferred as gifts on the Church. 
When Paul says (i Cor. xii. 28; cf. Eph. iv. ii)," God hath set 
some in the Church, first apostles, secondarily prophets, thirdly 
teachers," he points to a state of things which in his time 
prevailed in all the churches both of Jewish and heathen origin. 
We here leam from Paul that the prophets occupied the second 
position in point of digmty; and we see from another passage; 
(t Cor. xiv.) that they were distinguished from the teachers by' 
their speakmg under the influence of inspiration—not, however, 
like the. “ spears in tongues," in unintelligible ejaculations and 
disconnect^ words, but in articulate, rational ^ifying speech. 
Until recently it was impossible to form any distinct iclM' of the 
Christian prophets in the poSt-apostolic age, not so much from 
want of materials as because what evidence existed was not 


sufficiently clear and connected. It was understood, indeed, 
that they had maintained their place in the churches tiU the end 
of the and century, and that the great conflict with what is 
known as Montanism had first proved fatal to them; but a 
clear conception of their position and influence in the churches 
was not to be had. But the discovery, by Bryennios in 1873, 
of the ancient Christian work called AiSa;^ tSm/ SioStna fliroonSXuv 
(published in 1883) has immensely extended the range of our 
knowledge, and has at the same time thrown a clear light 
on many notice.? in other sources which for want of proper 
interpretation had been previously neglected or incorrectly 
understood. 

The most important facts known at present about the manner 
of life, the influence, and the history of the early Christian 
prophets are the following: (1) Until late in the 2nd century 
the prophets (or prophetesses) were regarded as an essential 
clement in a Church possessing the Holy Ghost. Their existence 
was believed in, an(l they did actually exist, not only in the 
catholic congregations—if the expression may be used—but 
also in the Marcionite Church and the Gnostic societies. Not 
a few Christian prophets are known to us by name: as Agabus, 
Judas, and Silas in Jerusalem; Barnabas, Simon Niger, &c., in 
Antioch; in Asia Minor, the daughters of Philip, Quadratus, 
Ammia, Polycarp, Melito, Montanus, Maximilla and Priscilla; 
in Rome, Hermas; among the followers of Basilides, Barkabbas 
and Barknph; in the community of Apelles, Philumene, &c. 
Lucian tells us that the impostor Peregrinus Proteus, in the time 
of Antoninus Pius, figured as a prophet in the Christian churches 
of Syria. (2) Till the middle of znd century the prophets 
were the regular preachers of the churches, without being 
attached to any particular congregation. While the “ apostles ” 
(i.e. itinerating missionaries) were obliged to preach from place 
to place, the prophets were at liberty either, like the teachers, 
to settle in a certain church or to travel from one to another. 
(3) In the time of Paul the form of prophecy was reasoned exhort¬ 
ation in a stale of inspiration; but very frequently the inspira¬ 
tion took the form of ecstasy—the prophet lost control of himself, 
so that he did not remember afterwards what he had said. In 
the Gentile-Christian churches, under the influence of pagan 
associations, ecstasy was the rule. (4) With regard to the matter 
of prophecy, it might embrace anything that was necessary 
or for the edification of the Church. The prophets not only 
consoled and exhorted by the recital of what Go(l had done and 
by predictions of the future, but they uttered extempore thanks¬ 
givings in the congregational- assemblies, and delivered special 
directions, which might extend to the mo.st minute details, as, 
for example, the disposal of the church funds. (5) It was the 
duty of the prophets to follow in all respects the example of the 
Lord (^x***' Tpdirovt toC Kvpiov), and to put in practice 
what they preached But an ascetic life was expected of them 
only when, like the apostles, they went about as missionaries, 
in which case the rules in Matt. x. applied to them. Whenever, 
on the contrary, they settled in a place they had a claim to a 
liberal maintenance at the hands of the congregation. The 
author of the AiSoxy even compares them to the High Priests 
of the Old Testament, and considers them entitled to the first- 
fruits of the I..evitical law. In reality, they might justly be com¬ 
pared to the priests in so far as they were the mouthpieces of the 
congregation in public thanksgiving. (6) Sin(* prophets were 
regarded as a gift of God and as moved by the Holy Spirit, the 
individual congregation had no right of control over them. 
When any one was approved as a prophet and exhibited the 
“ conversation of the Lord,” no one was permitted to put him to 
the test or to criticize him. The author of the goes so 

far as to as.sert that whoever does this is.guilty of the sm agaipst 
the Holy Ghost. (7) This unique position of the prophets could 
only be maintaineii so long as the original enthusiasm remained 
fresh and vigorous. From three quarters primitive Christian 
prophecy was exposed to danger—^first, from the permanent 
officials of the connegation, who, in the interests of order, peace 
and security could not but look with suspicion on the activity of 
excited prophets; second, from the prophets themselves, in so 
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evldtticej^ batklMady In Ditvid'i1itn»-weAMl thatCcdthe 
is also th0 klnli^s mr (i Sun. xxiv:. 11 ; cf. < Sun xxii. $),'uid 
I)y-uid4>y it <»me8 to b« clearly undentood that die prmhets 
Ore the appointed ■ organ of Yahireb’g cenununicatioM wilh Ills 
people or His king. The rise of this function of the prophets 4 s 
plamly paralW with the change which took place under too kings 
in the positiMi of the {Miestly oracle} the Torah of the 
priests now dealt rather with permanent sacred ordinan^ 
than with the giving of new divine counsel for spe<«l 
occasions. Yahweh’s ever-present fci^hip in Isreel, which 
was the chief religious idea brought into prominence by the' 
national revival, demanded a mwe continuous manifestation 
of His revealing spirit than was given either by the prieetfy 
lot or by the riw of occasional seew; and where could this 
be sought except among the prophets f It does not, of course, 
follow that every one who had shared in the divine afflatus of 
prophetic enthusiasm gave fwth oracles; but the prop^ts 
as a class stood nearer than other men to the mysterious workings 
of Yahweh, and it was in their circle that revelation seemed to 
have its natural home. A roo.st instructive passage in this 
respect is i Kings xxii., where we find some four hundred pro¬ 
phets gathered together round the king, and where it is clear that 
Jehoshaphat was equally convinced, on the one hand, that the 
word of Yahweh could be found among the prophets, and on the 
other that it was very probable that some, or even the mass of 
them, might be no better than liars. And here it i.s to be observed 
that Micaiah, who proved the true prophrt, does not accuse 
the others of conscious imposture; he aamits that they speak 
under the influence of a spirit proceeding from Yahweh, but it 
is a lying spirit sent to deceive. The sublime and solitary 
figure of Elijah, whom we are apt to take as the typical figure 
of a prophet in the old kingdom, has little in common with the 
picture even of the true prophet which we derive from i Kings 
xxii.; and when his history is carefully and critically read it is 
found to give no reason to think that he stood in any close 
relation to the prophetic societies of his time. He is a man of 
God, like Moses and Samuel, a man admitted to a strange pd 
awful intimacy with the Most High,-and like them he combines 
functions which in later times were distributed between prophet 
and priest. The fundamental idea that Yahweh guides His 
people by the word of revelation is older than the separation of 
special classes of theocratic organs; Moses, indeed, is not only 
prophet and priest, but judge and ruler. But, as the history goes 
on, the prophet stands out more and more as the typical organ 
of revelation, the type of the man who is Yahweh’s intimate, 
sharing His secrets (Amos ili. 7; Jer. xxiii. *2), and ministering 
to Israel the gracious guidance which distinguishes it from all 
other nations (Amos ii. ii; Hos. xii. 10, 13), and also the 
sentences of awful judgment by which Yahweh rebukes rebellion 
(Hos. vi. 5). The full development of this view seems to lie 
between the time of Elijah and that of Amos and Hosea—under 
the dynasty of Jehu, when prophecy, as represented by Elisha 
and Jonah, stood in the fullest harmony with the patriotic 
efforts of the age. This growth in the conception of the pro¬ 
phetic function is reflect^ in parts of the Pentateuch, which 
may be dated with probability as belonging to the period just 
named; the name of ndbht" is Mrtended to the patriarchs as 
Yahweh’s intimates (Gen. xx. 7), and Moses begins to bo chiefly 
looked at as the greatest of prophets (Nuwi. xj.,xii.; Deut. xxxiv. 
10), while Aaron and Miriam are idso placed in the same class 
(Exod. XV. ao;.Num. xii.), becau.ie thty too are among the 
({jvinely favoured leaders of Israel (cf. Mic. vL 4).’ 

t B«d«ie Sumutlit, p. 233) assigns Nathan's spmh 

(2 Sam. vii.) to a late E. writer in the ytn century. Perb W we might 
assign it and Jer. xxiii. j, 6, to the.earlier part of Josiah's reign. 

, > None of these passages belong to the very oldest thread of 
Peatateachal story, and similarly Deborah,is called prophetess only 
in the later account (Judg. iv. 4), not in the song fjudfr v.). It is 
characterwtic that in Num. xj. ‘the elders who r<»eive a share in 
Moses' task also receive a share of his prt^hetic miift (cf. the 
sanOM a 'Kings.ii. 9 seq,). In (ftm older account (Exod. xvid.) Jttns 
.u not ao. I Again, Moses diflera. from sU other prophets m that 
Yahweh speaks to him face to face, and nc sees the sunfUtUde pf 
■yahweh. This is in fact the diflerence between him and Elijah 


Elistio, the sucoesaor of Elijah, etoed in muck doser relotwns 
to the pro^tie societies thoR'his great mostO' had dime; As 
a man of pnotical aims he M(|(aired a circle ilirouj^ 
winch to work, and he fbund this among the prophete, ^ 
or; as they are now ci^, the eons of the profits. Aecording 
to Semitic idiom " sons of the prophets ” most notumlly iHeans 
“ members of a prophetic oorp^tioih” * which may imply that 
under the headship of Elisha and the feivour of the dytiaety 
of Jehu, which owed much to Elisha and his party, the prophetic 
soiMticB took a more regular form than before. The accounts 
we have certaiifly point m this direction, and it is characteristic 
that in a Kings iv. 4a flrstfntite ore paid to Elisha, But to 
an institution like prophecy nation^ recognition, royal favour 
and fixed organization are dangerous gifts. It hat always been 
the evil fate of the Hebrews to rtestroy their own highest ideals by 
attempting to translate them into set forms, and the ideal of a 
prophetic guidance of the nation of Yahweh could not have been 
more effectually neutralized than by committing its realization 
to the kind of state Church of professional prophets, " eating 
bread ’’ by their trade (Amos vii. ia),t which claimed to inherit 
the traditions of Elijah and Elisha, The sons of the prophets 
appear to have been grouped round the leading smictuaries, 
Giigal, Bethel, and the like (cf. Hos. ix, 8), and to have stood 
in pretty close relation to the priesthood (Hos. iv. 5), though 
this comes out more clearly for the southern kingdom, where, 
down to the lost days of Hebrew independence, the official 
prophets of Jerusalem were connected with the Temple and were 
under the authority of lire chief priest (Jer. xxix. 26). Since the 
absorption of the aborigines in Israel Canaanite ideas had 
exercised great influence over the sanctuaries-—so much so 
that the reforming prophets of the 8th century regarded the 
national religion as having become wholly heathenish; and this 
influence the ordinary prophets, whom a man like Micah regards 
as mere diviner.s, had certainly not escaped. They too were, 
at the beginning of the Assyrian period, not much more different 
from prophets of Baal than the priests were from priests of Baal. 
Their God had another name, but it was almost forgotten that He 


had a different character. 

The rise and progress of the new school of prophecy, beginning 
with Amos and continued in the succession of canonical prophets, 
which broke through (his religious stagnation, is xmo» 
discussed in the article Hebrbw Uei-igion; for from mmiUm 
Amos, and still more from Isaiah downwards, the Saa^t^»on. 
prophets and their work made up the chief interest of Hebrew 
history. From this time, moreover, the prophets appear as 
authors; and their books, preserved in the Old Testament, 
form the subject of special articles (Amos; Hosea, &c.). A 
few observations of a general character will therefore suffice in 


bis place. 

Amos disclaimed all connexion with the mere professional 
Bfophets, and in this he was followed by his successors. Formerly 
the prophets of Yahweh had been all on the same side; their 
opponents were the prophets of Baal. But henceforth there 
were two parties among the prophets of Yahweh themselves, 
the new prophets accusing the old of imposture and disloyalty 
to Yahweh, and these retaliating with charge of disloyalty 
to Israel. We have learned to call the prophets of the new 
school “ true ’’ prophets and their adversaries “ falsa ’’; and this 
is perfectly just if we take the appellations to mean that the true 
prophets maintained a higher, and therefore a tnieTf view of 
(ef. Exod. xxxiii. 8-11 with I Kings xix. 13), but not betwwn 
him uid the great prophet* of the bth century (Itte. vi 5 )' That 
orophecy was generally given in visions, dreams and obscure sen¬ 
tences is true only ol an early period. Amos stijl hro frequent 
visions of a more or less enigmatic character, as Micwah h^, but 
there is Utfle trace of this in the great prophrts af^ him. On the 
psychological reasons for this see W. H. Smith, PropMs of isroH 

*' lee^. HoSmann, Kirebenversammlung zu Ephesus {187^, m 89. 

* Those who consulted the old seers were expected to make a 
present, i Sam. ix. 7 (Arabic holminu-'l-kahin ; d. iv. 

210). Similar presents were broagbt to the olderprophets U JMnga 
xiy. s),OlidflwHruitswereswnatimee p^ toa 
nuffyssTsprs of Amos shanO' Ijis CQntrfnpt for those Who traded on their 
oracIeS (Mic. ifi. 5 seq.). 
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of tiwblocks show that the tmildfaig wag never compMed. Hk 
P r^^laea were approached in Greek times by a zigzag path, 
teiTBced along the rock; this was superseded in Roman tunes by 
a broad ili^t of stqis. In medieval timeathe Propykca lerved 



(R«dni«t> fron th* Aikmittie MitUiUtngtn by pamiK^on of tbe K*{seriidie« 
Aichaedogiitches Jnnltut.) 


as the palace of the dukes of Athens; they were much darned 
by the explosion of a powder magazine in 1656. The tower, of 
Frankudi or Turkish date, that stood on the south wing, was 
pulled down in 1874. 

See R. B6bn, Dit PrvpylMtn Sm Ahropolis m Atkin (Berlin, 
1882); W. BOipield, articfoe in MiUisitungen d. d. Jnst. Athen. 
(i88j), vot X. (E. Gk.) 

raWYL AU 30 H 0 U (C,HtOH). Two compounds^ of diis 
formula exist as explained in the article Alcorols. Normdl 
pnM atcfiol, CHj CHj'CHj'OH, was obtained in 2853 by 
G. C. B. Chancel, by submitting fusd oil to fractional dietmuioo. 
It may be prepared by any of the methods i^phcable to primary 
alcda^. It B an agreeable-smelling liqi^, boiling at 97 '4° C., 
and misdhle with water in all p^ortions. It cannot be sepmted 
from water by fractional distihatioR, since it fonns a mixture 
of constant bioiiiDg point (see DisTatATiON). Oxidatioa con¬ 
verts it into propionic am. It is distinguished from ethyl 
aloohoi by its msolubSity in a cold saturate caldum chloride 
sotution. 

Ise-pnpyl akehol (CH,)|CHOH, was obtained by K. F. E. 
Battbdot in 1851; by heating the addition cooipoimd of propylene 
and aui^uric acid with water, and in 186a by C. Friew by the 
reduction cf acetone. Itisaook)UTlessIi^uidboilingat8s'7'°C 

HKfflUBOUU^S, a pestponetoent, ^B^cally the tenninatioB 
without^ssohitien of a session of parliament by disoontinning 
tiw zoeetingt untR thanext seiekn. Tlw Lat. ptxv«ga(»s (from 
fmagut, to aak ptdiliidy) meant a pmoogatisn or cantmuanoB 
of o&iaor oommaod; <r. tmperif (liv. viii. 36X or a 


puttingoS or xkffliTing erfan appointed time, cf.dMrarfMlMMdNag 
p0regart (Cic. PkiL li. to, 34^ A prorogation of parliament 
affects both houses, and thus differs burn an !' adjauramant," 
which does not termiaaiie the session stid<aa effected Iqr eaim 
bouse separately by resolution. Further, ait a prorogatkavabill 
whidt not p^ed all of its stages must b^ito again ah iMitis 
in the next session, and all proceedings, esicept ia^eachments 
and appeals before ^e House of Londs, an quashed. Aprort^- 
tioni 8 effectedbythe 30 vereigninpenw,crbyoiMnmiaSipn. If, 
at the demise of the Crown, parliamant stands proroipied or 
adjourned, it is by 6 Anne c. 7 to ait and act at once; sunHarly 
the Grown must by proclamation order parliament to sit, if 
prorc^ed, when the militia is embodied or the reserves are 
caikdout._ 

FROSCSHnni (Gr. npoiriairm), that part of the stage in the 
ancient Greek thmtre whitii lies in front of the <nn;i^, stem, 
the back wall; the word appears to embrace the whole stage 
between the opx^jarpa and the metpn/j. In the modem theatre 
the word is applied to that part of the st^e which is in front of 
the curtain and the orchestra, and sometimes to the whole front 
of the stage, including the curtain and the arch containing it, 
which separates the stage from the auditorium. 

FBOB^ a word supped to be derived from the Lat. ftortut, 
direct or straight, and s^ifying the plain speech of mankind, 
when written, or rhetorically composed, without reference to 
the rules of verse. It has b^ usual to distinguish prose very 
definitely from poetry {g.v.), and this was an early opinion, 
Ronsard said that his training as a poet had proved to him that 
prose and poetry were “ morw enemies.” But “ poetry ” is a 
more or less metaphysical terra, which cannot be used without 
danger as a.distinctive one in this sense. For instance, an ill- 
inspired work in rhyme, or even a weU-written metrical composi¬ 
tion of a satirical or didactic kind, cannot be said to be po^y, 
and yet most certainly is not prose; it is a spedmen of verse. 
On the other hand, a work of highly wrought and elaborately 
sustained n<ni-metrical writing is often oi^d a prose-poem. 
The fact that this phrase can to employed shows that the anti¬ 
thesis totwem prose and poetry is not complete, for po ene, 
even in jest or hyperbole, speaks of a prose-verso. 

Prose, therefore, is most safely defined as compmng all forms 
of careful literary expression which are not metrically vvsified, 
and hence the definition from prorsus, the notion being that oil 
verse is in its nature so far artificial that it is subjected to definite 
and recognized rules, by which it is diverted out of the perfectly 
direct mtoes of speech. Prose, on the ether hand, is sti^ht 
and plain, not an artistic product, but used for stating precisely 
that whu^ is true in reason or fact. The Latins called prose 
sermo -ptitstris, and later oratio schtta, thus showing their con¬ 
sciousness that it was not poetry, whkh soars on wingi, and not 
vene, which is bound by the rute of prosodical confinement. 

Prose, however, is not everythdng that is loosely said. It has 
its Tula and requirements. In the earliest ages, no doubt, 
convcrsatieui did not exist. The rudest fragments of speech 
were sufficient to indicate the needs of the savage, and these 
blunt babUings were not prose. Later on some orator, dowered 
with a native persuasiveness, and desirous of making an effect 
upon his comr^es, would link together some broken sentences, 
and in his heat produce with them scmetlung more coherent 
than a chain of ejaculations. So far as this was lucid and digni¬ 
fied, this would to the beginning of prose. It cannot to too 
often said that proee is the result of conversation, but it must at 
the same time be insisted iqwn that conversation its^ is not 
necessarily, nor often, prose. Prose is qot the negation of aU 
laws cf speech; it reji^ merely thoce laws which dqiend ufion 
metR. What the laws are upm w!u*^ it dOM depm agty 
eaiy to enumerate or define. But this much is plaiR.;^‘*||^ 
depends on the Imking of successive sentences, the first pgqjwpt; 
ment of it is that them sentraces should be so arranged as 
ensure keidity and direetneas. In prose, that; the messihig 
shoi^d to given is the primal necessity. ralt is found ths^ 
a dull and dumsy, and especia^ a.-ffioiri^0Qpus arimniSettent, of 
sentences is fatal to the attentsan id the listens or reader, it is 
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neadM that to pikioneiii thovid be adMed mrioai ittr«t>t(oB> 
and Qhuimcnkii I%e itentcntea nimb ba bdlt:up n a manmr 
which doptlTV uid flekibAiff. It ia Iv^higr dethn^ 
thatdsaMhmddbea herauny^taodaveaia; thgrttoi, mthepfogtCM 
of 6t]dc> care being ahvag^i taken tttat tlm liqrt^ w 
iuniaon^areaottit^<^vei«e,orimiittiialdymstnad^ Again, 
tbe Ct^ur and fonn adjecthos, aw their snffieienit yet not 
exebssm reourtcnoe^ i> an inqwrttait iaotoe in the confUnctise 
of prose; Ibe ' omistian of eertam ianhi^ ^ » esaential. in 
every latKuage gramcaatical coikectneee is obUgatoiy. Here 
vre see a drttkictbn'between mere oonvicrsatian, whkh is hioio, 
fragmentary and often, even in the Hps of bighik educated 
perscms, ellghtly ungraininaticBl! and proee, which is bound to 
vreed away ndaiiievcr is slovenly and maonect, and to watch 
very dosdy lest mcs^ ogDoqnial eKprataions, which cannot 
be defended, sbcmld slip into careful speech^ What is ct^uired 
in good prose is a moderaOc and reasonable devaticm vnidxmt 
bombeet or batiws. Not everything that ia iooseiy said tr 
vaguely thought is prose, and the OBlebreted ptew of M. 
Joordm in Mate’s BOtirgeoit gentU^omme 1 1* Par ma foi, ii y 
a plus de quarante ans que Jc dis de la prose, sans qne j’en susse 
rien,” is nut exactly true, edthouj^ it is an amueing iihutiatioa 
of l^e truth, for all the litde low phrases which U. Joardain 
had used in his fife, though they vrare certainly not verse, were 
not prose eitber, whatever the schooimaster nii^t say. On the 
other hand, it seems that Eatfe gees too enthtaiMtically in the 
cmitraty direction when he says, “ Poetry, which is the organ 
of Imagination, is futile without the support of Reason; Prase, 
which a the organ of Reason, has no vivaaty or beauty or artistic 
value bat with the favour and sympathy of the imagination.” 
It is better to hold to the simpler view that prose is literary 
expression not subjected to any species of metrical law. 

Grrecr.—The beginnings of ancient Greek prose are very 
obscure. It is highly probable that they took the form of 
inscr^tions in temples and upon monuments, and graduaify 
developed into historical and topographical records, preserving 
local memories, and giving form to local legends. It seems that 
it was in Ionia that the art of prose was first cultivated, and a 
history of Uiletus, composed fay fhe half-mythical Cadmus, 
is appealed to as the earliest monument of Gr^ prose. This, 
however, is lost, and so are all the other korei of earliest times. 
We come down to something definite when We reach Hecataeui, 
the first geogrtqrher, and Herodorus, the first natural philosopher, 
of the Gre&s; and, although the writings of these men have 
disappeared, we know enough about them to see that by the 
4th centoiy bx;. the use of prom in its set modem sense had bemi 
established on a permanent basis. We evoi know what the 
character of the style of Hecataeus was, and that it was admired 
for its clearness, its grammatical purity, its agreeable mdividu'- 
ality—qualities which have been valued in prose ever smee. 
These writers were promptly succeeded by Helianicut of Lesbos, 
who wrote nutny historical books whidi are lost, and bv Hero¬ 
dotus of Halicarnassus, whose noble storehouse of chronicle 
and legend is the earliest monument of European prose whidi 
lias oome down to ua When once non-metrical language could 
be used with the mastery and freedom of Herodotus, it was plain 
that alt departments of human knowledge wrere open to its 
exercise, ^t it is still in Ionia and the .^raiatic island that we 
find it cultivated by philoaophers, eritaa and men of science. 
The earliest of these great masters of prose survive, not in their 
wmks, but in much later records of their oixnitni; in phAosophy 
the actual writings of Thaks, Anaximander, IMh^ras and 
Empedocles are bet, aad it is more than mBSible that their 
oostmdogicol rhapsoAee were partly raetrieiu, a mingling of ode 
witiipraM apophthegm. We coate into clearer air wte we cron 
the kegim roach the Athenian histanans: Thucydider, 
vdioeepricelecB story of the PelopormenaR Warhas mostfortu*' 
natdjr oome down to os; and Xenophon, who continued that 
chtahidt in tbs spirit ai^ oodcr the influenae of Thucydi^ 
and whnesirried Greek prose Mr a ^reat height of easy dittinction. 
Sut-k is wkh the prawe of phttosophy that prose in ancient 
Greece rises to its acme of irigenuity, flexibfiity end variety, 


nmrs^ kaeS » vebkle for tim ftMot hwiiaa ifMhttfk « 
later iageiKnty ^Of lmigtiagp l^ oontrivod^toi tam. The death 
nf Sotsatos k.e.> hat been taken by teh^tes «i fhe date 
when the pfaM^bkid/writingnof the Atbaaiant teached'riieir 
faighcatpjmh of peiftctkpla the^of Plato, who ievtibegneatek 
;^oae writer of Gteoee, tad, A* view of many .pha sneiwril 
omalffieil to iud^ of the worid. In Hli celetoated diaiogneo'*' 
Vrifb, Gvrtias, Pbt«io,~ PltaHtmi Syotpotum, most of ag 
periiaps in the B*pohlie*^yie too wnat adoidour, wl^ elastidty, 
what txaotitade, thk means oi oKpTumoa Imd Jit ao short a time 
developed; how Iktk thtee WM kx future pwse^ten in any 
age to iBam about dieir buainess. The ihetarioians were even 
nMre hi^ 'admired by the critics of ebtiqnily. than the philo- 
Bophert, and it ispnfaaUe that ancient opmum woiddium set 
Demostheacs hjgber than Plate at a oempamr of prose- But 
modem teaden are no kogcir ro mud bterested in the todhnique 
of rhetoric, and, although no less an authority than ^ofessor 
Gilbert Uniray has deojikred the essay-writing of the lObool of 
Isocrates to form *' the finri protection ri undent prose,” the 
works cf the orators cease to move us with great tDthusiasm. 
In Aristotle we see the consdoui art of prose-writing abeody 
subordh^ed to the preservation end expltmation of facte, and 
after Aristotlc^s day there is fittle to reco^ in ahasty outlm of 
the progress of Greek prose. 

£^n.—-In qiite of having the experience of the Greeks to 
guide theao, the Romans ob^ed the universal law of literary 
history by csltivatmg verse Icog before they esmyed the writing 
of pr^ But that the example of later Greece waa closriy 
fdlowcd in Rome is proved by the fact that the earliest prose 
historians of whom we have definite knowledge, Q. F. lector and 
L. C, Alimentus, acCudlly wrote in Greek. The earliest annaliit 
who wrote in Latin was L. C. Hemina; the works of ail these 
early historians ate lost. A great deri of prmtitive Roman 
prose ms occupied with jmisprudaioe and pohtical oratory. 
By universal consent the fost matter of Latin prose was Cato, 
the loos of whose speeches and “ Origines ” is extremely to be 
deplored; wepoiseis from-his pen one practical treatise ca agri- 
eohure. In toe next generation we are told that the literary 
perfection of oratory was carried to the highest point by Marcus 
Antonim and Lucius Liemius Crossus—*' by a happy, chance 
tbeir styles wen exeetly eom^dementa^ to one anotto, and to 
hear both in one day was the highest intelleotuid entrotaimaent 
whito Rome afierd^.” Unfoctonately none bat inoonsidemUe 
fragments survive to display to us the qualities of Roman prose 
in Its golden age. Happily, however, those qualities were con- 
oentratod »-a man of the highest genkit, whose best writings 
have come down to us; this k Cicero, whose prose exhibite the 
Latin language to tx> lem advantage than Plato’s does the Gredc. 
From 70 tO'fo b.c. Cicero’s hterary work lay mainly in the field 
of rhetoric; after his exile the splendour of his oratory declined, 
but be waa occupinl upon two treatises of extreme importance, 
toe D» orattn a^ the Dt n^Miea, coaopoeed in 53 and 54-57 
B.a respectively; of the latter certain ma^puficent passages have 
been preserved. The beautiful essays irf Cicero’s old age are 
more oomplitcly known to us, and they comprise two of the 
matterpMces of the prose of the world, the D* amicitia and Dt 
stnteUMe (45 toc.). It is to the oolleetion of the wonderful 
private letters of Cicero, published some years after his death 
^ A^ouS 0^ Tiro, that w« owe our mtimate knowledge of toe 
age in whieh be lived, and these have ever since and in every 
foliage been held toe models of epistokry prose, df Cicero’s 
greatest contemporary, Juiins Cattsar, much lew has been 
preserved, and tods is unfortunate because Roman aritical 
opinion placed Caesar at the head of those who. wrote Latin 
proB with pori^ and perfection. His letters, his granpars, 
his walks ef science, his speeches are lost, but we retain his 
famous CttWMxtoriey on titt Wtar in Gmd. Sallust followed 
Cawar m on hotorian, aad Thucy^des as a master ci style. 
His use of proK, as we trace it in toe Jugm^ and the Ctddiiia, 
it bard, cMar and polished. The chroniclers who succeeded 
SaSuit ne^eeted these qualities, and Latin prose, as the 
Augtntan age b^an, became more diffuse and more ibetoricaL 
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'ButitTMs wielded in that age by one writer of the highest genius, 
the historian Titus Livius. He greatly enriched the tissue of 
Latin prose with ornament which hitherto had been confined 
to poetry; this enables him, in the course of his vast annals, 

“ to advance without flagging through the long and intricate 
narrative where a simpler diction must necessarily have grown 
monotonous” (Mackail). The periodic structure of Latin 
prose, which had been developed ^ Gcero, was carried by Livy 
“to an evm greater complexity.” The style of Pollio, who 
wrote a History of the Civil Laws, was much admired, and the 
loss of this work must be deplored. A different species of prose, 
the fUbius sermo, or colloquial speech of the poor, is partly 
reserved in the invaluable fragments of a Neronian writer, 
Petronius Arbiter. Of the Latin prose-writers of the silver age, 
the elder Pliny, Quintilian and Tacitus, who adorned the last 
years before the decay of classical Latin, nothing need here be 
said. 

English .—It was long supposed that the conscious use of 
prose in the English language was a comparatively recent thing, 
dating back at farthest to the middle of the i6th century, and 
due directly to French influences. Earle was the first to show 
that this was not the case, and to assert that we “ possess a 
longer pedigree of prose literature than any other country in I 
Europe.” Though this may be held to be a somewhat violent ^ 
statement, the independence of English prose is a fact which j 
rests on a firm basis. “ The Code of Laws of King’s Inn ” dates 
from the 7th century, and there are various other legal documents 
which may be hardly literature in themselves, but which are 
worded m a way that seems to denote the existence of a literary 
tradition. After the Danish invasion, Latin ceased to be the 
universal language of the educated, and translations into the 
vernacular began to be required. In 887, Alfred, who had 
collected the principal scholars of England around him, wrote 
with their help, in English, his Hand-Book) thii:, probably the 
earliest specimen of finish^ English pro.se, is unhappily lost. 
Alfred’s preface to the English version of the Cura pastoralis 
was in Latin; this translation was probably completed in 890. 
Later still Alfred produced various translations from Bede, 
Orosius, Boethius and other classics of the latest Latin, and, in 
900, closing a translation from St Augustine, we read " Here end 
the sayings of King Alfred.” The pro.se of Alfred is simple, 
straightforward and clear, without any pretension to elegance. 
He had no direct followers until the time of the monastic revival, 
when the first name of eminence which we encounter is that of 
.£lfric, who, about 997, began to translate, or rather to para¬ 
phrase, certain portions of the Bible. The prose of jElfric, 
however, though extremely interesting historically, has the 
fault that it presents too close a resemblance, in structure and 
movement, to the alliterative verse of the age. This is particu¬ 
larly true of his Homilies. A little later vigorous prose was put 
forth by Wulfstan, archbishop of York, who died in *0*3. At 
the Norman Conquest, the progress of English prose was violently 
checked, and, as has been acutely said, it “ was just kept alive, 
but only like a nwn in catalepsy.” The Annals of Winchester, 
Worcester and Peterborough were carried on in English lintil 
1154, when they were resumed in Latin; the chronicle which thus 
came to an end was the most important document in English 
prose written before the Norman Conquest. Except in a few 
remote monasteries, English now ceas^ to be used, even for 
religious purposes, and ^e literature became exclusively Latin 
or French, ^ere was nothing in prose that was analogous to 
the revival of verse in the Ormulim or the metrical chronicles. 
All the pre-Norman practice in prose belongs to what used to 
be distinguished as Anglo-Saxon literature. The distinction 
hu fallen into desuetude, as it has become more clearly perceived 
that there is no real break between the earlier and the later 
languagle. 'Die Norman check, however, makes it fair to say 
that n)Mem English prose begins with the Testament of Love of 
Thomas Usk, on-nsitation of the De eonsolatiene of Boethius, 
which a certain Lonikm Lollard wrote in prison about 1584. 
About the same timeiwete, written a number of translations. The 
Tate of Mdibee andT^ Person's Sermon by Chaucer; the treatises 


of John of Trevisa, Whose style in the Palyehronicon has a good 
detd of vigour; and the three versions of the Travels of Jeon & 
Barbe, formerly attributed to a fabulous “ Sir John Uandeville.” 
The composite text of these last-mentioned versions really fonns 
the earliest specimen of purely secular prose which can be said 
to possess genuine literary value, but agpun the fact, which has 
only lately been ascertained, that “ Sir John Mandeville ” was 
not an original English writo^ robs it of much of its value. The 
anonymous compuer-translator can no longer be styled “ the 
father of English prose.” That name seems more properly 
to belong to John Wyclif, who, in the course of his fierce career 
as a controversialist, more and more completely abandoned 
Latin for English as the vehicle of his tracts. The earliest 
English Bible was begun by Nicholas Hereford, who had carried 
it up to Baruch, when he abruptly dropped it in June 138s. 
The completion of this great work is usually attributed, but on 
insufficient grounds, to Wyclif himself. A new version was 
almost immediately started by John Purvey,, another Wyclifite, 
who completed it in 1388. We are still among translators, but 
towards the middle of the 14th century Englishmen b^an, 
somewhat timidly, to use prose as the vehicle for original work. 
Capgrave, an Augustinian friar, wrote a chronicle of English 
history down to 1417; Sir John Fortescue, the eminent constitu¬ 
tional jurist, produced about 1475 a book on The Governance of 
England) and Reginald Pecock, bishop of Chichester, attacked 
the Lollards in his Repressor of Over Much Blaming of the Clergy 
(1455), which was so caustic and scandalous that it cost him his 
diocese. The prose of Pecock is sometimes strangely modem, 
and to judge what the ordinary English pro.se familiarly in use in 
the 15th centuiy was it is more useful to turn to The Fasten 
Letters. The introduction of printing into England is coeval 
with a sudden development of English prose, a marvellous 
example of which is to be seen in Caxton’s 1485 edition of Sir 
Thomas Malory’s Morle d’Arthur, a compilation from French 
sources, in which the capacities of the English language for 
melody and noble sweetness were for the first time displayed, 
although much was yet lacking in strength and concisene.ss. 
Caxton himself, Lord Berners and Lord Rivers, added an element 
of literary merit to their useful translations. The earliest modem 
historian was Robert Fabyan, whose posthumous Chronicles 
were printed in 1515. Edward Hall was a better writer, whose 
Noble Families of Lancaster and York had the honour of being 
studied by Shakespeare. With the advent of the Renaissance 
to England, prose was heightened and made more colloquial. 
Sir Thomas More’s Richard. HI. was a work of considerable 
importance; his finer Utopia (1516) was unfortunately composed 
in Latin, which still held its own as a dangerous rival to the 
vernacular in prose. In his Governor (1531) Sir Thomas Elyot 
! added moral philosophy to the gradually widening range of sub- 
j jects which were thought proper for English prose. In the same 
I year Tyndale began lus famous version of the Bible, the story 
of which forms one of the most romantic episodes in thie 
chronicles of literature; at lyndale’s death in 1536 the work was 
taken up by Miles Coverdale. The Sermons of Latimer (1549) 
introduced elements of humour, dash and vigour which hiui 
before been foreign to the stately but sluggish prose of England. 
The earliest biography, a book in many ways marvellously 
modem, was the Life of Cardinal Wolsey, by George Cavendish, 
written about 1557, but not printed (even in part) until 1641. 
In the closing scenes of this memorable book, which describe 
what Cavendish had personally experienced, we may say that 
the perfection of easy English style is reached for the first time. 
The prose of the middle of the i6th century—as we see it exempli¬ 
fied m the earliest English critic, Sir Thomas Wilson; the earliest 
Enj^ish pedagogue, Roger Ascham; the distinguished humanist. 
Sir John Cheke—is clear, unadorned and firm, these EnglisSfnen 
holding themselves bound to resist the influences coming to 
them from Italy and Spain, influences which were in favour .of 
elaborate verbiage and tortured construction. Equal simplicity 
marked such writers as Foxe, Stow and Holinshed, who had 
definite information to purvey, mid wished a straightforward 
prose in which to present it But Hoby and North, who 
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tnmdated Ga«vm, OkStigUone snd Amynt/broiu^t with them 
not a few irfihe ingenious esotic graces of those originals, and {m- 
pued the way for the stattling mnovAtiohs of Ly^ in hu famous 
didactic romance of Eupiuis (1579). The extAvdgances and 
eccentricities of Lyly Outdid those of his continental prototypes, 
and euphuism became a disturbing influence which, it my te, 
English prose has not, even to the present hour, entirely suc¬ 
ceeded in throwing off. In spite of its overwhelming popularity, 
it was opposed in its own day, not merely by the stately sobrie^ 
of Hooker, in whom we see Latin models predominant, but by 
the sweetness of Sir Philip Sidney in his Arcadia. Raleigh wrote 
English prose that was perhaps more mjestic than any which 
preceded it, but he revelled in length of sentence and in ponito- 
osity of phrase, so that it is probable that the vast prestige Of 
Tkt History of th* World on the whole delayed the emancipation 
of English prose more than it furthered it. Ihe direct influence 
of the euphuistic eccentricity was seen for some time in the 
work of poets like Lodge and Greene, and divines like Lancelot 
Andrewes; its indirect influence in the floweriness and violence 
of most careful prose down to the Restoration. Bacon, whose 
contempt of the vernacular is with difficulty to be excused, 
despaired too early of our national writing. Donne cultivated 
a rolling and sonorous majesty of style; and Burton could use 
English with humour and vivacity when he gave himself the 
chwee, but his text is a prototype of the vidous abuse of quotor 
tion which was a crowning fault of prose in the early 17th 
century. In spite of the skill with which, during the dvil wars 
and the Commonwealth, certain authors (such as Jeremy 
Taylor, Howell, Fuller, Milton, Izaak WaltonJ manipulated 
prose, and in spite of the extraordinary magnificence of the 
Ciceronian periods of Sir Thomas Browne, it was not until 
shortly before the Restoration that English prose reached its 
perfection. According to Dr Johnson, Sir William Temple 
(1628-1699) “ the first writer who gave cadence to English 
prose; before his time they were careless of arrangement, and did 
not mind whether a sentence ended with an important word or an 
insignificant word, or with what part of speech it concluded.” 
The tendency was all in favour «t brevity and crispness, 
and in particular of shorter sentences and easier constructions. 
Not a little of the majesty of the earlier age was lost; but for 
practical purposes, and in the hands of ordinary men, prose 
became a far more useful and businesslike implement than it had 
hitherto been. The short treatises of Halifax, if we compare 
them with similar writings of a generation earlier, display the 
complete change of style; or we may contra't the clear and 
sarcastic sentences of South with the undulating quaintness 
of Joseph Hall. The range of English speech was first compre¬ 
hended perhaps by Diyden, who combined dignity and even 
pomp of movement with an ease and laxity at occasion which 
gave variety to prose, removed from it its stilted and too pre- 
latical elevation at inappropriate moments, and approximated 
it to the ordinary speech of cultivated persons. This then may 
be called the foundation of modem l^glish prose, which hs^ 
extended into no departments not recognized, at least in essence, 
by Bunyan, Dryden and Temple. The ensuing varieties of 
prose have been mainly matters of style. In the 18th century, 
for instance, there was a constant alternation between a quiet, 
rather cold ele^ce and precision of prose-writing, which was 
called the Addisonian manner, and a swelling, latinized style, 
full of large words and weighty periods, in imch Johnson was 
the most famous but Gibim perhaps the most ^aracteristic 
proficient. But as far as grammatical arrangement and the 
rules of syntax are concerned, it cannot be said that English 
prose has altered essentially since about 1680. It is, however, 
to be noted that in the course of the 19th century the use of 
short sentences, and the habit of neglecting to group them into 
paragraphs, introduced a heresy not known before; and that, 
on tbsAther hand, there ba.s been a successful attempt made to 
restore the beauty and variety of early 17th-century diction, 
which had suffered a long decline from the Restoration 
onwards. 

Icelandic. —The independent invention of prose by the exiled 
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aristocrats in the Heroic Age of Iceland ie oae of the nunt 
singuiar.facts in Uteraiy history. It resulted.from fact that 
sto^-tdling grew to be a recognized form of amusement in the 
isolated and refined life of an mdandk housdufld tom the 9th 
to the nth century. Something of the same kind had existed 
in the courts of Norway before the exodus, but it was in tolaad 
that it was'reduced to on art and reached perfecrion., It is 
remarkable how suddenly the saga, tu a composition, bec^e a 
finished work; it was written in a pcoK rmich imm^iately 
presented, in the best examines, "a considerable choice of 
words, a richness of alliteration and a delicate use of syntax ” 
(VigfuBSon). The deliberate composition of sagas be^ about 
the year 1030, and it is supposed that they began to be written 
down soon after ixoo. It is distinctly recorded that Ari Fr6di 
(1067-1148) was the first man in Iceland who wrote down stories 
in the Norse tongue. Many of Ari’s books are lost, but enough 
survive to show what Icelandic prose was in the hands of ra 
earliest artificer, and the impress of his rich and simple s^le is frit 
on idl the succeeding masterpieces of the great age of Icelandic 
history and biography. But the Greater Sagas, as they are 
called, the anonymous stories which followed the work of Ari 
^ were completed in the 13th century, exhibit prose style in 
its most enchwting fullness, whether in the majesty of Njala, 
in the romantic art of Laxdaela, or in the hurtyuig garrulity of 
Eyrbyggia. There followed a vast abundance of 8aga.s and saga- 
writers. . The great historian, Sturla (1314-1384), is the latest 
of these classic writers of Iceland, and after his death there tyas 
a very rapid decline in the purity and dignity of the national 
prose. By the opening of the 14th century the art of writing in 
the old noble language had become entirely lost, and it was not 
until the 17th century that it began to revive as an archaeological 
curiosity and a plaything for scholars. “ For an Icelander of the 
present day to write modem history in saga style is a ludicrous 
absurdity,” and the splendid living prose of the 12th century 
remains unrelated, a strange and unparalleled portent in the 
history of European literature. Of its beneficial effect on later 
Scandinavian, English and even Teutonic style there can be no 
question. 

Spain. —In Castilian Spani-sli, as in the other languages of 
Europe, verse is already far advanced before we meet with any 
distinct traces of prose. A didactic treatise for use In the 
confessional is attributed to a monk of Navarre, writing in the 
13th century. Between 1330 and 1350 a chronicle of Toledo 
was indited. But the earliest prose-writer of whom Spain can 
really boast is King Alphonso the Learned (1226-1384), m whose 
encyclopaedic treatises “ Castilian makes its first great stride 
in the direction of exactitude and clearness ” (Fitzmaurice- 
Kelly). Almost all the creditable prose of the end of the 13th 
century is attributed to Alphonso, who was helped by a sort of 
committee of subsidiary authors. The king’s nephew, Juan 
Manuel (1283-1347), author of the admirable Conde Lucanor, 
carried prose to a further point in delicacy and precision. The 
poet Ayala (1333-1407) was another gifted artificer of Spanish 
prose, which siffiered a setback in the hands of his successors, 
Santillana and Mena. It rose once more in The Sea of Histories 
of P6rez de GuzmAn (1378-1460), who has been compared to 
Plutarch and St Simon, and in whom the lucid and energetic 
purity of Castilian prose is for the first time seen in its perfection. 
In the 15th century the shapeless novel of chivaliy was predomi¬ 
nant, while in the age of Charles V. poetry altogether over¬ 
shadowed prose. The next great writer of prose whom we meet 
with is Guevara, who died m 1545, and whose Dial of Princes 
exercised an influence which was not confined to Spanish, and 
even extended to English prose (in North’s well-known version). 
Ihe historians of this period, prolix and discursive, were of less 
value. The earliest picarcMn novel, Lamsrillo de Tames (1554), 
the authorship of which is unknown, introduced a new form 
and exUbited Castilian prose style in a much lighter aqiert 
than it had hitherto worn. Still greater elegance is met wi& in 
the m^tioal and critical writings of Juan de Voldis and in those 
of Luis de Le6n; of the latter Mr Fitzmaurice-Keliy says that 
“ his concise eloquence and bis classical purity-of expression tank 
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him aomng the best masteK of Cutilian prose ” Tba instiu- 
ttsttit, sccordinglyj sms policed and thatpoied for the finest 
uses, and was ready to the hand of the Suprtne magician 
Cervantes, whose Ddn Quixott was begun a few years (about 
1591) aft^ tos Nmhbres de Crinh of Luis de Lein htid been 
published (1583); these dates are significant in the history of 
Spanish prose, The prose of Lope de Vega is stately and clear, 
l^t of courtp has little importance in comparison with the verse 
of his hqgo theatre. Quevedo’s style had the faults vAiOh were 
now invading all European writing, of violent antithesis and 
obscure ingenuity; but his Visions {i 6 ai) occupy a prominent 
plact in the hist<^ of Castilian prose. latest struggles of a 
decadent crttieal conscience, battling against tortuousness-and 
affectation, are seen in Gracifin (1601-1658) and in Uohnos 
(jdrj-ifipA who vainly endeavoured to save dassic prose out 
of the intelkctual shipwreck of the 18th century. When Spani.’h 
prose iwived in the 19th century, in the person of Larra (1809- 
1837), the influence of French models was found to have deprived 
it of distinctly national character, while giving it a fresh fluidity 
and grace. 

FreneA.—There had long been a flourishing versified literature 
in the vernacular of France, before any one thought of writing 
French prose. It was the desire to be exact in giving informs 
tion, togetheir with a reduced sense of the value of rhyme and 
rhythm, which led to a partial divergence from metre. The 
translator of fabulous Chronicle of Turpin mentions that he 
writes in prose " because rhyme entails the addition of words 
which are not in the Latin.” Thus about the year isoo verse 
began to be abandoned by chroniclers who had some definite 
Statements to impart, and who had no natural gifts as poets. 
They ceased to smg; they wrote, more or le.ss easily, as those 
around them spoke. The earliest French prose was translated 
from the Latin, but Baldwin VI., who died in 1S05, is said to 
have commissioned several .scribes to compile in the vulgar 
tongue a history of the world. If this was ever written it is 
lost, but we possess a Book of Stories written about 1225 by a 
clerk at Lille, which may fairly be said to be the start-word of 
French prose history. When once, however, a taste for prose 
was admitted, the superiority of that medium over verse as 
material for exact history could not but be perceived, and prose 
soon became frequent. The earliest French prose-writer of 
genius was Geoffrey (or Jofroi) de Villehardouin, who put down 
memoirs of his life tetween 1198 and 1107; he left his book, wdvich 
is known as The Conquest of Constantinople, inoomplete when he 
died in 1213. In the history of prose, Villehardouin takes an 
eminent place. In his admirable style are seen many of the most 
precious elements of French prose, its lucidity, its force, its 
sobriety and its charm of address. He had be^ trained os an 
orator, and it was his merit that, as M. Langtois has said, he was 
content to wrhe as he had learned to speak. Villehardouin 
was closety flowed by other admirable writers oflnemoirs, 
by Robert of nari, by Henri of Valenciennes, by the anonymous 
chronicler of Bfthune, to whom we owe the famous description 
of the battle of Bouvjnes, and by the Minstrel of Reims. The 
last-named finished his Ricits in 1260. These works in the new 
easy manner of writing were found to be as elegwit and as 
vivacious as any preserved by the old rhetorical aft of verSe. 
They led the way directly to the eminent writer wdm was the 
earliest historian of modem Europe, to Jeon de JoinvUlo, who 
finished his Histoire de St Louis in 1309. A century later 
FroisMTt left his famous Chronigues unfinished in 1404, and again 
a hundred years passed before Philippe de Comines dropped the 
thread of his Mimoires in 1511. These ore the three most 
iUustrious names in the chronicle of Franch medieval prose, in 
wKom the various cWocteristics of the nation at« separately 
dcvelQptd. It must be noted that these three are simply the 
most figures a great deud of prost-ttriters, 

reserved with tbdra or less viVaoity the features of Fhench life 
ffl Ac later middle ages, and helped to fociHute Ae uk of the 
oa^ffal natloBid ia^uikg^!. In the 15A ceatutyf moreover, 
Antoine de k S^le deset^ mention os practioaby the earliett 
of FVenA novdists, imd m whose skill m the iMstiipulatioa of 


language was long in waiting for a rival an^ hie sttoceeaers. 
But wiA Ae Remugsonoe came Ae wfositm kto Flanoe of the 
spirit tdantiquityr and in Rabelais there was teveakd an author 
(U Ae Wy higheit genius who at once defend^ the mtegrity 
Freneh syntax and enriched its voeabahuy wiA an mfinite 
multitude of forms. The year 153a, in whiA Ae first brief 
sketch of Gargasttua appeared, was critical in French literature; 

Paatagruelist romance was still being budded. MeoawbSTk 
1549 had appeutd the Difonse ot iUt^oHoM de la longue fran<- 
faUt of Joachim du Bellay, in which the foundations of the 
learned and brilliant literary criticism of France were firmly laid. 
The liberation of the language proceeded shnultaneouiily in sJl 
directions. In 1539 h wae officially decreed that oU judicial 
acts were Aenoeferward to be written in vernacular prose, " cn 
langage maternal kajsqtso ct non autrement.” Calvin led Ae 
theologians, and bis precise, transparent and sober prose, 
ooriously dAcient in cdour, gave Ae model to a long luw of 
sober rhetoricians. It is in the pages of Calvin that we meet 
for Ae first time with a simple French prose style, which is 
easily intelligible by the reader of to-day. There is some 
affectation of an ornamented pedantry in St Frenfois de Sales, 
some return to the form and spirit of medieval French in Mon¬ 
taigne; so that Ae prose of these great writers may easily seem 
to us more anttcpaotod than that of Calvin. Yet the Institution 
belongs at latest to 1560, and the immortal Esseis at earliest to 
1580. We are approach^ Ae moment when there should be 
nothing left for French prose to learo, and when development 
should merely take forms of personal brilliaccy and initiative 
of enterprise on lines abeedy clearly laid down, But we pause 
at Brantdme, in Whom the broad practice of Ftench as Froissart 
and the medieval Aroniclers had used it was combined wiA the 
modem passion for minute detail and the close observation of 
the picturesque. Here the habit of memoir-writing in FrenA 
prose first becomes a passion. With the beginning of the 17th 
century there sprang up almost an infotuation for making prose 
uniformly dignified and noble, for draping it in solemn robes, 
for avoiding all turns of speech whiA could remind Ae reader 
of Ae “ barbarous ” origins of the language; Ae earliest examples 
of this subjection of eloquence to purely aristocratic forms have 
been traced back to the Servitude oolontaire of Montaigne’s 
friend, Lc. Bottle (1530-1563). In the pursuit of this dignity 
of speech the prose writers of the 16A century ventured to 
borrow not words merely but grammatical terms and peculiarities 
of syntax from Ae ancient literatures of Greece end Rome. 
The genius of France, however, and the necessity of remaining 
intelligible checked exces.s in this tendency, and after a few wild 
oeperiments the general result was discovered to be Ae widening 
of rhe (Opacities of the language, but at the temporary expense 
of some of Ae idiomatic richness of Ae old Frooch form. In the 
17th century a great stimulus was given to easy prose by the 
writers of romances, led by d’Urfo, by Ae writers of letters, 
led by Balzac. In the hands of these authors FrenA prose lost its 
heaviness and its solemnity; it became on instoument fit to record 
the sentiments of social life in on elegant balance of phrases; 
here was first discovered what Voltaire calls the nemire et 
hamonie de la prose. French style became capable of more 
than this, it achieved the noblest and the subtil expressions 
of human and divine philosophy, when it was used by Descartes 
and b)r Pascal to inteipret AA majestic Aougfats to the world. 
At this moment of national development, in 1637, the FrenA 
Academy was fonnded, for the distinct purpose of purifying, 
embellishing and enlarging the FrenA language; and in process k 
timn, outod Ae midst of the aoadenty, and as aprimaiy reanh 
of its labours, arose the extremely impwrtaitt JieinatyiMs (2^7) 
of Vaugelas, a weA of graive authority, whiA was the earliest 
ekberate treatise on the sdence of ptose in any kngu^. 
^tiquated as the method of Vaugelas now seams, and little 
regwded in detail by modem writers, it be ts^ that his 
famous book is still the basis of all auAority on the eabjbei of 
French prose. In common with his colleges of thfe hew, 
Vaugelas strove to lay down lam by wbkh harmony of structure. 
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a gnc«f«il BobrioCf, eotSd 

be seaM ia eiwiK pwstiwdi Ke mi 

•octfited os an inf^yiUe lawfiMr, etwen in 4 ui•awn age;be «ns 
inMediat^ exposed to the seasdbing eriticism of La Mathe le 
Va^er, ^o/howevt!r, ms tatBodly at one \rith bhn tegardlng 
the basis o! his defoition. The gnat deoierit of the early 
academicians was that they knew little and cared less about the 
*Drms rftnedievsa French, Hiey tlimst evet^hingaside which 
they regard^ as baiharotis, and the work «f the 19th oentety 
was to recover from a past behind RabeUs eksnoits of great 
value wfueh the 17th had arbrtrarify rejected as “ incorrect.” 
In the suewed^ ceRtoties there has been a vast extension of 
the practice of FVench prose into every conceivable department 
of experience and obsemtion, bat in spite of all aeotogisina, and 
in spite of the waves of preciosity which have pcriodioufy sw^ 
over the Frendi hmgu^e m the three hundred y«a« whi<* 
divide the ige of Somaize from that of MaUarmi, the trCatiw 
of Vaugelas remains the final code in which the laws that govern 
ftench prose ate preserved. 

/tofy.—The case of prose in the Italian language has this 
unique feature that, instead of gathering fora obsoirely «jd 
slomy, it came into sudden existence at the wffl of one of the 
greatest of writers. Latin had almost untversaliy been used in 
Italy until the close of the rjith century, when Etente created a 
vernacular prose in the non-metrical part of his famous Fffei 
Stma, written about 1^93. For a long time the prose of Dante 
stood practically alone, and Petrarch actually affected to despise 
the works which bis great predecessor had written in the vulgar 
tongue. But about 1348 Boccaccio started the composition of 
his Decameron, which gave classic form to the prose romance of 
Italy. There had bem stories in the vernacular before, and 
Boccaccio himself had written the Filoeopo and the Amato, 
but the Decameron marked the lines upon which easy and graceful 
Italian prose was to move for the future. It should have been 
greatly to Ae advantaffi of Italy over the other countries of 
Europe, '^t in the hands of Dante and Boccaccio prose was bom 
full-grown, and had not to pass through the tedious periods of 
uncertain development which awaited it in England, France and 
Spain. After this brilliant begmning, however, there was a 
decline in the 15th century, the writers of the next age laddng 
the courage to be independent of antiquity. There was a return 
to Latin phraseology which made many works almost maca¬ 
ronic in character; the famous Hypnerotomachia of Colonna is 
an instance of this. Something of the purity of Italian prose 
as Boccaccio had left it was recovered by Sannazaro in his 
Arcadia (1489), a pseudo^clOssical pastoral romance, the form of 
which was widely imitated throughout Europe; even Sannazaro, 
however, did not see howneedful it was to cast off Latin construc¬ 
tions. At lei^th a pair of historians, Machiavelli and Guicciar¬ 
dini, succeeded in releairing prose from the yoke of Rome, and 
in writing undiluted Tuscan. In the i6th century the prose 
writers oT Italy became extremely prolific, with Pietro Berabo 
at their bead. The novelists were nov/ prominent, but, although 
they take a foremast place in the histoiy of Italian literature, 
there was little art in their employment of language. Many of 
them were bom out of Tuscany, and, like Bandello, never 
iMimed the exact rules of pore Italian prose. Since the i6th 
century Italian would seem to have undergone no radical 
changes as a hmgui^, and its prose has been stationa^ in 
fora. Al the close of the |^h century a new school of writers, 
with Gabriele d'Anmuuio at its head, aeated a demand for a new 
prose, but it it signifieaiit that the romedy suggested by these 
innovators was neither more nor less than a return to the pro¬ 
cedure of Boccaccio and klachiavelli, who remain the types of 
ease and dignity in Italian prose. 

Germwi.—The earliest coherent attenmts at the creation of 
German prose belong to the age of Chanemagne, and the first 
examj^^uhSy quoted is tjic Strasdwger Eidsekwdre of 842. 
For Ml literary purposes, however, metn^ ifuiguage was 
easdusrroly dunog the mtt^eocbimtsck period, wbkdi lasted 
inrtfi the end of the T3th centuiv. What little prose there was, 
was limited to jurisprudence and theology. David of Augsburg, 


afbo died in lapi; ia named as thewariiett'preaefaer»ttw ver- 
naoidar, but tiif one >of hit sermoas has come down to tit. 
More impoitaiit was BerthoM '^ the Sweet '^^laso-tayakwIiQse 
seraoRs w«M diteovetad by Meander and pttblisbed m 

was little ti» naxt two oentnries, umffprodswas 

revived by Defier von Kaifenfaucg <i 445 -'S 5 ioyki bis atmons. 
About Ibe nma time traaelatinH wnre^made of the DwdWMWn 
and of other Italkui oattactfami of ndvole. The devdopment of 
prose ta Garmasiy is, however, negligiblo untff «a reach tto 
Reformation, and it is Lather’s Bibu^New Teatameot, 13M) 
on which all dassk Getraan prose it baa^ Thk movemaat it 
doe to Lather alone, lince the otbcr pratagaaiita of laform 
wrote mainly in Latm. Johann Fisofaait compooed iKpoitant 
secular books in the vetaacular, in particular the Bitmnkorb 
^579)and on imitation ot GargmOua (1575), Which it theearliest 
Gennaa novtl. Bat nearly a century passes before we reech 
another prose work of real ntiportanoe in the Gennan venweular, 
this being the curious picaresque romance of SimpUeistmut 
(1669) of Grimmelshaosen. the neglect of prose by the 
Gen^ nation was still general, and b exemplified m the wey by 
vrbidi men of the stamp of Leibnitz wrote in Latin and even in 
French, rather than in their own “ boibarous ” tongae. What 
Luther had done at the bignming of the i6th century was, 
however, completed and connnned m die middle of the i6th by 
Lessing, who must be considered as the creator of modem Gemam 
prose. The critical period in this revival was 1764 to 1768, 
which saw the production of Laocom and the Hamimrgisek* 
Dramattirgia. pass on presently to jean Paul Richter, and 
to to Goethe, in wh^ majekic hands Gemm prose became the 
organ of thought and eloquence which it has bm ever smoe. 

Authoritibii.—J ohn Earle, Enfttsh Prase (London, 1690); C. 
I''avre de Vaugelas, Remarques sur la taupie jrancaise (Paris, 1647), 
Nouvetles remarques [Paris, 1690); T. Mundt, Kunst der dtuischen 
Prosa (Berlin, 1837);' J. w. Madcail, Latin Literature (London, 
*893]: James Fitzmaurice-Kelly,. history of Spanitfi Literature 
(London, 1898); G. Vigfusson, various Prdegomena. (E. G.) 

PROSBCOnOH, the procedure by which the law is put in 
motion to brii^ an accnsed person to trial (see Csimwai. Law; 
Indictment; Sdmmaky JuuisDicnoN, and Trial). In theory 
is the United Kingdom the king is in all criminal offences the 
proseuto, because such offences are said to be against his 
peace, his crown and dignity, but in practice such pro.secutions 
ore oiriinarily undertaker by the individuals who have suffered 
from the crime. This is a different procedure from that pre¬ 
vailing in Scotland, Eoropeui continental countries and the 
United States, in all of which a public department or officer 
undertakes the prosecution of offences. A step towards pubik 
prosecution was taken in England by the Prosecution of Offences 
Act (1879), under which an officer called the “ Director of 
Public Ihosecutions ” was appointed; in 1884 the Prosecution of 
Offences Act of that year revoked the ap^intment made under 
the act of 1879, and constituted the soheitor to the Treasuiy 
Director of Public Prosecutions. The Prosecution of Offences 
Act (1908) separated the two ofiioes again, making the puUk 
prosecutor independent of the treasury, but putting him under 
oontid of the Home Office. The duty of the public prose¬ 
cutor is to institute, undertake or cany on crirouuu proce^ings 
in any court and to give advice and assistance to persons con¬ 
cerned in such proceedings. The appointment of such an 
officer, according to the act of 1908, d<^ not preclude any person 
from insritutiog or carrying on criminal proceedings, Imt the 
public prosecutor may at any stage undertake the conduct of 
these proceedings if he thinks fit(s. a, par. 3). 

A persoa to be qualified for the post of pulAc prosecutor must be 
a banister or solicitor of not less than ten years’ standing, and an 
ajaiafan#- public pioSecutot, who may be i^poUned under the act 
of 1908 and who is empowered to do any act or thing which therablic 
prosecutor ie'iequirea or authorized to do, must be a baniner or 
a^icitor of nek less than seven yaars* studing. (See also LOks 
AOVOCADt.) 

PRQfiKbTIS (Gr. irposvfhwetX strictly one that has airived 
(oLat. advern), a straa^ or sojourner, a lierm now piao- 
ticaliy restrict^ to converts ftom one iriigion to another. It 
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W originally so used of converts to Tudaism h„t 
who sets out to convert J ““**•*"» .““t any one 

"proselytize.” The ora opinions is said to 

Gr^ translation of the QIhT r ^ Alexandrian 


PROSERPINE 


wives of reputed 
^-wlse aanlage erttb 

I ^ween bom Jew*. '' 

' 5 !i~Orthodox circle^ od. 3, iU. SM-ISS; 
descendants of the priestly fs»< <«•<* *r Juden m dtn Ffmim, 
prosel^es u alt(»ether etmfiiutmga't Diet. Bib, and the /snus* 
^ SchOrer, Gtsckick^ of the admission of proselytes, see 

Bertholet, Z)«s Sto/toSO *68. (I. A.) 

179-349: article*.'^’* , . , . , ' ' 

Ency. Tofi^lProserptna), the Latin form of Persephone/ a 
Ehulhani-.. jDi.ryVrer nt 7>knc and the earth-ernddess DemeteX. 


the stra: 
circu 


® " * "'■“‘cnea nimself as a ciiej^' .■ . 

Jh^CaKK ft “ sottler to the communi"*^® 

the Sabbath rest (Exod. xx. 10), and was iie*-^Word Gesemus, 
and privileges as Israel (see referuw<o mean what we now 
P< f58). The Hebrew word latorfllch appears in the sense of 
understand by proselyte, a>«ew Testament (Matt, xxiii. 15; 
convert -to Judwsm ip-'' 

• „.-<^cognized two classes: (a) the full proselyte, 

I he ■^abbinjpj^jgQ^^ggj sedeq), who was admitted after 
baptism and the offering of a sacrifice (after the 
^wii?tion of the Temple the first two ceremonies were alone 
•poHible); and (f>) the limited proselyte, the resident alien (gw 
ioshah) or proselyte of the gate (gw ha-shaar), who, without 
accepting Judaism, renounced idolatry and accepted Jewish 
jurisdiction, thereby acquiring limited citizenship in Palestine. 
Some authorities think that the " God-fearers ” of some of the 
Psalms and of the New Testament were these limited pro.selytes. 
The Hebrew and Greek terms, however, lost the connotation 
of a change of residence, and both gw md “ proselyte ” came to 
apply to a convert without regard to his nationality. 

At various periods there wCTe proselytes to Judaism. The 
Maccabaeans used compulsion in some cases, but Judaism in the 
Diaspora was a missionary religion in the less militant sense. 
Heavens felt in the religion of Israel an escape from their growing 
scepticism, and a solution to the problem of life. ^ Josrohus t^tmw 
that there was much proselytism in Rome (Against Apion, n. 39), 
and several Latin writers confirm this (Cicero, fro Flacco, §*8; 
Juvenal xiv. 9O; cf. Reinacb, Tsriss d'aulsurs grecs et romatns 
rslaiifs au Judaisms (1895). The well-known refwence in Matt. 
XXV. IS supports the view that proselytes were actively sought by 
the Pharisees, and the famous Didachl was probably in the first 
instance a manual for instructing proselytes in the principles of 
Judaism. There were, however, varying minions as to the value 
to the Jewish body of these accessions. Some rabbis interpreted 
Israel’s dispersion os divinely designed for the very purpose of 
prosdytizing (Pssahim 876). In the Diaspora adnussion of con¬ 
verts may have been made easy, circumcision being somotimTO 
omitted, but the conditions became gradually more severe, untd 
they reached their present form. It is thought that the Hadnanic 
persecution led to this change. The Jews seem to have suficred 
di^ng the war from the treachery of half-hearted friends. Agam, 
many who had become converts to Judaism afterwards joined the 
new Christian commuuities. Moreover, iii the middle ages, it wu 
not lawful for the Jews to admit proselytes. Various church 
councils prohibited ii, and tho Code of Alfonso X. (xadi) 
conversion to tho synagogue a capital crime. (In 1222 a ^istian 
deacon was executed at Oxford for his apostasy to Judaism : MattlWw 
Paris, ed. Luard, iii. 7 i-) Again, the pragmatic theonr of Judai^, 
enunciated in Talmudic times, and raisod almost to the digmty of a 
dogma by Maimonides (On Repsntancs^ iii. &c.), wu Judai^ 
was not necessary for salvation, for " the pious of wl nations havea 
share in the world to come " (Tossphia, banh. xiii »). If to these 
causes be added a certain exclusiveness, which refused to meet a 
would-be convert more than half-way, we find no. difficulty m 
accounting for toe reluctance which the medieval and modern syn¬ 
agogue has felt on too subject. Yet wilting proselytes to Judaism 
we etiU freely received, provided that their bona fides are provem 
In some reformed congregations in America proselytes are 
without circumcision, and a similar policy is proposecl (not y« 
adopted) by tho Jewish Religious Union in London, though toe 
miA children of prosdytes are to be required to undergo toe nte. 
In 1896 toe central ooiuerence of American Rabbis formulated as 
a prosdyta Confession of faith these five principles: (i) God toe 
-Sy One: (a) Mm --- ^-''' 


_ an Hia Image; (3) Immortality gf the Soul; (4) 

Retributidn; and (5) Israel’s Mission. Most eases of conversion to 
Jfi^sm at the present time are for purposes ot marriage and 

waaHenroselytes are more numerous than male. Female prosdytes 

are-ad&tted ait® toe total iBun®8ion in a ritual bath, toough in 
gome Reformed congregation this rite is omitted. Proselytes ate 


__ •s.aaw.faa,^ waaw 

sometimes as the first-bom. As she was gathering flowers with 
her playmates in a meadow, the earth opened imd Pluto, god 
o£ the dead, appeared and carried her off to be his queen in the 
world below.® This legend was localized in various places, as 
at Eleusis, Lema, and “ that fair field of Erma ” in Sicily. Torch 
in hand, her sorrowmg mother sought her through the wide 
world, and finding her not she forbade the earth to put forth its 
increase. So all that year not a blade of com grew on the earth, 
and men would have died of hung® if Ileus had not persuaded 
Pluto to let Proserpine go. But before he let her go Pluto made 
h® eat the seed of a pomegranate, and thus she could not stay 
away from him for ever.* So it was arranged that she should 
spend two-thirds (according to later authors, one-half) of evoy 
year with her mother and the heavenly gods, and should pass the 
rest of the year with Pluto beneath the earth.* There can be 
little doubt that this is a mythological expression for the growth 
of vegetation in spring and its disappearance in autumn. Accord¬ 
ing to Theopompus there was a Western people who actually 
called the spring Proserpine. As wife of Pluto, she sent spectres, 
ruled the ghosts, and carried mto effect the curses of inen. The 
lake of Avemus, as an entrance to the infernal regions, was 
saCTcd to her. From the head of a dying person Proserpine 
was supposed to cut a lock of hair which had been kept sacred 
and unshorn through life.* She was sometimes identified with 
Hecate. On the other hand, in h® character of goddess of the 
spring she was honoured with flower-festivals in Sicily and at 
Hipponium in Italy. Sicily was a favourite haunt of the two 

1 Some, howev®, regard Proserpina as a native Latin form, not 
borrowed from toe Greek, and connected with prossrpers, meaning 
toe goddess who aided the g®mination of the seed. 

s story is reminiscent of toe old form of marriage by capture. 

• The idea that pCTSons who have made their way to the abode of 
the dead cun retnrn to the upp® world if they have not tasted toe 
food of toe dead appears eisewh®e, as in New Zealand (R. Taylor, 

* Hymn to Demeter; Old, Fastt, iv. 419: Mstam. v. 385. 

■ » Am. iv. 698 seq. It appears to have been a Greek custom to 
cut a lock of hair from a dead man’s head, and hang it outside of the 
house door, in token that thwe was a corpse in the house. At 
this seems a fair infCTence from Eurip. Ale. 73, 76, 101-104. The 
lock so cut may have been that which was kept ^red to the go^ 
and unshorn (£fym. Mag., s.v. imrKoKviiiiires). For examples of 
hair dedicated to gods, see II. xxUi. 141 seq.; Pint. THss. 5: Paus. 
viii 20 3. In Tibet a lama (priest) is cauod 111 to cut ofi some 
hairs from the head ol a dying p®Bon, in order that his soul mm 
escape through the top ol his head, which is deemed an essent^ 
condition of a good transmigration (Hotbcc de la Penna, in Bo^ 
and Manning’s Travels in Tibtt, ed. C. R. Markham, 1876). We can 
hardly doubt that the intention of toe Graeco-Roman custom was 
Bimiiat. In inod®n Greece the god of death, Charos, is supposed 
to draw the soul out of toe body, and if a man resists the Awh^ 
bites believe that Charos slits open his breast (B. Schmidt, 

Ubm der Neugriechm, 1B71, p. 218). Th®e are oft® fastanew 
looialons made in toe body of a dying peraon to dlow hia wul to 
escape (cf. A. Baatian, Der Mmsch in der GeschtoMe. i860, u. 34a). The 
cu^m probably dates from toe times when death in battle was tto 
usual death. In the legend of Nisus and ^ylla towe is a tr ace o f 
the custom which was still observed in classical times in,toe sacraw 
ofaaimala Thepiacticeofouttingoff the hair of toe d^prwailed 

in India, though it does not appear in toe VedM (Monl® WiBwaiL 
Religious ThoSeht and Lite in f"dta,p. *81). We are remind^ 
the practice M the Pawnees and oto® North ^jrican Indla^ 
whotoaved toe head with the exception of one lock (toe jcaJp-lo^, 
whi& was reoxoved by a victorious enemy (Catlin, North AwsfiSM 
Indians ii. 24). The Sandwich Islanders alsp cut a lode ircan » 
slain foe (W. Ellis, Polynesian Researckss, 1834, iv. 159). 
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^desses^ «nd ancient tradition afiinned that the whole ieland 
was sacred to them. Ibe SidMans daimed to be the first on 
whom Demeter had bestowed the gift of com, and henoe they 
honoured the two goddesses with many festivals. They 
celebrated the festival of Demeter when the com began to shoot, 
and the descent of Proserpine when it was ripe. At Cyare, a 
fountain near Syracuse which Pluto made to spring up when he 
curried off his bride, the Syracusans held an annual festival in 
the course of which buUs were sacrificed by being drowned in 
the water. At Cyzicus also, in Asia Minor, bulls were sacrificed 
to Proserpine. Demeter and Proserpine were worshipped to¬ 
gether by the Athenians at the greater and less Eleusinian 
festivals, held in autumn and spring respectively. In the 
Eleusinian mysteries Proserpine no doubt played an important 
part. One Greek writer, Achemachus, identified Proserpine 
with the Egyptian Isis.’ At Rome Proserpine was associated 
with Ceres (the Roman representative of Deraeter) in the festival 
of the Cerealia (April le to 19), she was represented as the wife 
of Dis Pater (the Roman Pluto), and was sometimes identified 
with the native Latin goddess Libera. The pomegranate was 
Proserpine’s symbol, and the pigeon and cock were sacred to her. 
Her votaries abstained from the flesh of domestic fowls, fish, 
beans, pomegranates and apples. In works of art she appears 
with a cornucopia or with ears of com and a cock.’* The regular 
form of her name in Greek was Persephone, but various other 
forms occur: Phersephone, Persephassa, Phersephassa, Pherre- 
phatta, &c., to explain which difierent etymologies were in¬ 
vented. Corresponding to Proserpine as goddes.s of the dead 
is the old Norse goddess HA (Gothic Halja), whom Saxo Gram¬ 
maticus calls Proserpine. 

See L. Prcller, Demthr und Persephone (1837); R. Foerster, Der 
Saub und die Pikhhehr der Persephone (1874); A. Zimmermann, De 
Proserpinae raptu et reditu (1884); J. A. Overbeck, “ Dcmeter and 
Kuro ’’ in Grieehisehe Kunstmythologte, ii. (1878). (J. G. Fa.; X.) 

PR08KUH0V, or Ploskurov, a town of Russia, in the govern¬ 
ment of Podolia, situated on the railway from Odessa to Lem¬ 
berg, 62 m. N.W. of Zhmerinka junction. Pop. (1897), 22,915, 
more than one-half being Jews. It is poorly built, mostly of 
wood, on a low marshy plain surrounded by hills, at the conflu¬ 
ence of the Ploskaya with the Bug. Its old castle has been 
destroyed, the site being occupied by a Roman Catholic church. 
The Orthodox Greek cathedral (1839) contains a very ancient 
and highly venerated image of the Virgin. The manufactures 
include oil-works and potteries; the Jewish merchants carry on 
an active export trade in com and sugar, while the imports 
consist of salt and manufactured wares. Agriculture and 
market-gardening are the chief occupations of tlie Little Russian 
inhabitants. 

PROSODY (Gr. ‘jrpo(nfS(a), the art of versification (see 
Vkrsk), including as its three divisions accent, breathing and 
quantity. Prosody is the mode in which the discipline is deter¬ 
mined by which successive syllables are so arranged as to form 
verse. The Latin name for it was accentus. 

PROSPECTUS (Lat. for “ view,” “ look-out,” “ prospect,’* from 
prospicere, to look forward), a written or printed preliminary 
announcement of some undertaking, giving the scheme or plan, 
the principal features, &c. In law, the term is specifically 
applied to the invitation issued to the public by a company to 
subscribe for shares in the enterprise for which the company is 
formed (see Company). 

PROSPER OP AQUITA^ or Prospkr Tiro (c. 390-c. 465), 
Christian writer and disciple of St Augustine, was a native of 
Aquitaine, and seems to have been educated at Marseilles. 
In 431 he appeared in Rome to interview Pope Celestine regard¬ 
ing the teachings of St Augustine and then all traces of him 
are lost until 440, the first year of the pontificate of Leo I., who 
had been in Gaul and thus probably had met Prosper. In any 
case Prosper was soon in Rome, attached to the pope in some 
secretarial or notarial oapacity. Gennodius (De script, ted. 85) 

* Others regarded her as originally a moon-goddess. 

* As the wue oi Hades she was represented with the insignia of 
royalty and a torch. 
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mentions a rumour that Pro^wr dictated the. famous letters of. 
Leo I. against Eutyebes. The date of his death ianot krown, 
but hb chronicle goes as far as 455, and the fact that Ammianus 
Martxllinus mentions him under the year 463 seems to indicate 
that his death was shortly after that date. Prosper was a lay¬ 
man, but he threw himself with ardour into the religious con¬ 
troversies of his day, defending Augustine and propagating 
orthodoxy. The Pelagians were attacked in a glowing polemical 
poem of about 1000 lines, Mmsus ingratos, written about 430. 
The theme, dogma quod . . . pestifero vmuit cAuber sermone 
Brilannus, b reliev^ by a treatment not lacking in liveliness 
and in classical measures. After Augustine’s death he wrote 
three series of Augustinian defences, especially against Vincent 
of Lerins {Pro Augustino responsiones). His chief work was 
against Cassian’s CoUaiio, bb De gratia dei ut libero arbitrio (432). 
He also induced Pope Celestine to publish an Epistda ad epis- 
eopos Gallorum against Cassian. He had earlier opened a 
correspondence with Augustine, along with hb friends Tyro and 
Hilarius, and although he did not meet him personally hb 
enthusiasm for the great theologian led him to make an abridg¬ 
ment of his commentary on the Psalms, as well as a collection 
of sentences from his works—probably the first dogmatic com¬ 
pilation of that class in which Peter Lombard’s Liber senien- 
tiarum is the best-known example. He also put into elegiac 
metre, in 106 epigrams, some of Augustine’s theological dicta. 

For more important historically than these is Prosper’s 
Epitoma ekronieon. It is a careless compilation from St Jerome 
in the earlier part, and from other writers in the later, but the 
lack of other sources makes it very valuable for the period from 
425 to 455, which is drawn from Prosper’s personal experience. 
There were five different editions, the last of them dating from 
455, after the death of Valentinian. For a long time the 
Chronicon imperiale was also attributed to Prosper Tiro, but 
without the slightest ju.stification. It is entirely independent of 
the real Prosper, and in parts even shows Pelagian tendencies 
and sympathies. 

The Chronicon has been 6 ditct 1 by T. Mommsen in the Chronica 
minora of the Monumenta Germantae historica (1892). The com¬ 
plete works arc in Migne’s Patrologia latina, tome 51. See L. 
Valentine, St Prosper d‘Aquitaine (Paris, igoo), where a complete 
list of previous writings on Prosper is to be found; also A. Potthast, 
Bibliotheca historica (189(1). 

PROSSNITZ (Czech ProsUjov), a town of Austria, in Moravia, 
50 m. N.E. of Brunn by rail. Pop. (1900), 24,054, mostly 
Czech. It is situated in the fertile plam of the Hanna, and is the 
principal commercial centre for the sale of the various produce 
of the region. It has important textile, malt and sugar indus¬ 
tries, dbtilling, brewing and milling, manufactures of agricultural 
implements and liicifer matches. Prossnitz b a town of ancient 
origin, and in the i6th century was one of the chief seats of the 
Moravian Brethren. 

PROSTITUTION (from Lat. prostituere, to expose publicly), a 
word which may best be defined as promiscuous unchastity for 
gain, In German law it is described as GeteerbsmSssige Unzucht. 
It has always been distinguished in law and custom from concu¬ 
binage, which is an inferior state of marriage, and from adultery 
and other irregular sexual relations, in which the motive b 
passion. Prostitution has existed in all civilbed countries from 
the earliest times, and has always been subject to regulation 
by law or by custom. In Christian countries attempts have 
repeatedly been made to suppress it, but without success. Its 
ultimate basb lies in the two most elementary attributes of 
living things, namely, the will to live and the instinct of repro¬ 
duction. The one represents the interest of the individual, 
the other that of the race; and the essential character of prostitu¬ 
tion is that it utilizes the latter to satisfy the former, whereas 
in true sexual passion, as Schopenhauer has pointed out, the 
advantage of the individual b subordinated to the needs of the 
race. In practical language, prostitution offers, through abuM 
of the sexual instinct, a means of livelihood which a certain 
proportion of women prefer to other means. It b often assumed 
by philanthropic moralists that no other means are open to 
them. That may be so in cases in which deception or constraint 

XXII. 150 
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hu been used, and adverse drcomstances— eudi as ladi of 
frieade and a hari^ social codo—dose Ute door to other ocoipa- 
tiom; but to suppose timt such oases account for pro^itution is 
to misapprehend the problem. The deksdled investigations of 
various observers and the experience of rescue societies prove 
that the great majority of prostitutes prefer that means ef livdi* 
hood to others entailing regular work, discipline and self-control. 
When they really cease to prefer the Kfe, they leave it volunr 
torily.^ Otherwise tiieie is extreme difficulty in reclaiming 
even the few who wilt consent to try, and permanent success is 
only attained wi& a smaU proportion of them. The earliest 
attempt at reclamation met with the same result. It was 
carried out the Roman empress Theodora, wife of Justinian, 
herself a prostitute in early hfe. She established a home for 
500 women on the Bosporus, but after a time they could not bear 
the restraint; some threw themselves into the sea, and eventually 
the scheme was abandoned. The preference is due to several 
causes, of which inddence is the chief. Prostitutes are drawn 
mainly from the lower classes j the life offers them an escsqpe 
from the toil which would otherwise be their lot Women who 
present themselves to the police for inscription on the continent 
of Europe frequently give as their reason for embracing the life 
that they do not intend to work any more. Other causes ate 
love of excitement and dislike of restraint. The same qualities 
make the criminal and the wastrel. In addition, a large propor¬ 
tion have the sexual appetite devebped in an abnormal degree. 
Of 3505 women interrogated l^ M. Buis in Brussels iiiS, 
admitt^ le gout pour I'homme: The foregoing are primary 
causes. External conditions which foster any of these tenden¬ 
cies, or destroy the self-respect aud sense of modesty which are 
their natural antidotes, are secondary causes of prostitution. 
The more important are : (i) difficulty of finding empkjymeiu; 
(2) excessively laborious and ill-paid work; (3) harsh treat¬ 
ment of girls at home; (4) promiscuous and ind^ent mode of 
living among the ovenrerowded poor; (5) the aggregation of 
people together in large communities and factories, whraby the 
young are brought into constant contact with demoralized 
companions; (6) the example of luxurj’, self-indulgence and 
loose manners set by the v/ealthier classes; (7) dmoralizing 
literature and amusements; (8) the arts of profligate men and 
their agents. Alcohol is often an aid to prostitution, but 
it can hardly be called a cause, for the practice flourishes even 
more in the most abstemious than in the most drunken countries. 
These observations apply to the West. In Oriental countries 
giris ore commonly bom into or brought up to the trade, and in 
that case have no choice. 

Among the ancient nations of the East, with the exception 
of the Jews, prostitution appears to have been connected with 
rei%ious worship, and to have been not merely 

Mory. tolerated but encouraged. From the Mosaic ordi¬ 
nances and the narrative of the Old Testament it is elear that 
the separation of the Jews as the chosen people, and the main¬ 
tenance of their faith, were always felt by Moses and by the later 
prophets to be chiefly endangered by the vicious attractiems of 
the nligioos rites practised around them. The code of sexual 
morahty laid down in the Book of Levitkus is prefaced by the 
injunctiaa not to do after the doings of the land of Egypt, nor 
after the doings of the land of Canaan, where all the abominations 
forbidden to Jews were practised; and whenever the Israelites 
lapsed from their faith and ‘ went a-whoripg after strange gods,” 
the transgression was always associated with licentious conduct. 
In Egypt, Phoenicia, Assyria, Chaldea, Canaan and Persia, the 
worship of Isis, Molodi, Baal, Astarte, Nylitta and other duties 
consisted of the most extravagant sensual orgies, and the tem^es 
were merely centres of vice. In Babykm some degree of prosti¬ 
tution appears to have been even compulsory and imposed upon 
oB women in honour of ^e goddess Mylkta. In India the 
ancient consexioa between id^ion and prostitution still sur- 

^ The numberof thoee who do so is canddcrafale. In Copenhagen, 
fesen 1871 to :896, 33 % of the registered prostitutes were removed 
from the register by marriage and by returning to their friends. 
Many women resort to prbstitation occasionally in altemation with 
wotk. 


vives; but that is not the case in China, a. most licentious oountty, 
and, cossidering the antiquity of its civilization, and its eonas- 
vatism, we may perhaps conclude that it formed an exeeptfen 
in this re^)ect among the ancient nations. Amoi^ the Jews, 
who stood apart from the surrounding peogdes, tlw object of 
the Mosaic law was clearly to preserve the purity of tte race 
and the religion. Prostitution nt itself was not fwbidden, but 
it was to be confined to foreign women. Jewish fathers were 
forbidden to turn their daughters into prostitutes (Lev, xix. 29X 
and the daughters of Israel were forbidden to become prostitutes 
(Deut. xxiii. 17), but no penalty was attached to disobedience, 
except in the case of a (u-iest’s daughter, who was to be burnt 
(Lev. xxi. 9). This distinction is signifirant of the attitude of 
Moses, because the heathen “ priestesses ” were nothing but 
prostitutes. Similarly, he forb^ groves, a common adjunct 
of heathen temples and a convenient cover for debauchery. 
Again, his purpose is shown by the severe penalties impost 
on adultery (d^h) and on unchastity in a betrothed damsel 
(death by stoning), as contrasted with the mild prohibition of 
prostitution. .So long as it did not touch the race or the religion, 
he tolerated it; and even this degiee of disapproval was not 
maintained, for Jephthah was the son of a harlot ‘ (Judg. xi. i). 
There is abundant cvidmice in the Old Testament that prostitu¬ 
tion prevailed extensively in Palestine, even in the earlier and 
more puritan days. The women were forbidden Jerusalem and 
places of worship; they mfested the waysides, and there is some 
evidence of a distinctive dress or bearing, which was a marked 
feature of the trade amoi^ the Greeks and Romans. In the 
later period of aggrandisement that increase of licentious 
indulgence which Moses had foreseen tocAc place, associated with 
infiddity. The people plunged into debauchery, the invariable 
sign of national decadence, which has always accompanied 
over-prosperity and security, and has always heralded national 
destruction. Before leaving the Jews, it may be noted as an 
interesting fact that the remarkable series of ordinances laid 
down by Moses in the interest of public health contains unmis¬ 
takable recognition of venereal disease and its contagious 
character (Lev. xv.). 

Passing on to the ancient Greeks, we find prostitution treated 
at Athens on a new principle. The regulations of Solon were 
designed to preserve public order and decency. He established 
houses of prostitution {dicieria), which were a state monopoly 
and confined to certain quarters. The dUteriadti were forbiddm 
the superior parts of the town, and were placed under various 
disabilities. They were compelled to wear a distinctive dress, 
and, so far from being connected with religion, they were not 
allowed to take part in religious services. These laws do not 
seem to have been carried out at all effectually, and were 

• Nrather " harlot " nor " whore " is the Anglo-Saxon ior a prosti¬ 
tute, for which the word is mitttstre (so in Matt xxl. 31). " 'Whore ’’ 
cane into English from Scandinavian sources. It was not spdted 
with the initisJ fv till the bqpnBing of the i6th ceatnry. The uarilcx 
forms are hore or hoort. The word appears in many Tontonic lan¬ 
guages, Dan. hort, Swed. hora, Du. hoer, Gcr. Hurt. The ultimate 
ori^n has been taken to be the root meaning *' to love,” seen in 
Lat. carus, dear. In its earliest us^es the word means “ adulterer ’* 
or “ adulteress." It is frequent in the early vetsioa of the BUe 
in the sense of prostitute. " Harlot," possibly, as the Now- Euglitk 
Dictionary points out, as a less offensive word, is frequent in 16th- 
century versions. 

The word " harlot" first appears without its present application 
and usually of men, in the sense of rogu& vagtbcaul, sosotimes 
oven with no evil significance at all, much as 'vse use “ fellow." 
Thus in the prologue to the Canterbury Tates, 647. where the 
" Soinonour " Is caUod a " gcntil harlot and a kynde." The word 
eaznefrom Fr. arlol, masculine, arlotte, feminine. Du Cange [Glossa- 
rirm) defines med. Lai ariotus, as Hellm, veutri deditus, and gives 
the n. arM ae an equivalent, with the meaniag homo nikili, fTtppn, 
coguin. The Cathoiicon anglicutn (1483) ddnes " hariott as 
joculator, jocutatrOi, histrio, hisirix, connecting the word with the 
wandering players, actors, jugglers, of flie day. The ultimate 
origin cfuie Romanic word is unknown. Skeat connects it with the 
Toatoak word, which appoan in Ger. heel, Eng. “ churl," which 
moans " man, " fellow." Like " bigot " {q.v.), the word has been 
fancifully derived from the name of a person, vis. Arietta or Ariotta, 
the mo&er of Wdliam the Conqueror (William Lambarde, 1536-16ot, 
Perambulation of Kent, pub. 



PROSTiTOTIGN 


present^ rdaxed. After the Fenfan wan more striqgent 
regalxtions were again introduced. The dkttriaiet were {meed 
under police aud were liable to proeeeotion for vaifom 

ofiences, each as raining jrontha, committing sacrilege and treason 
against the state. It is dear, howevw, that as time went on 
the Athenian authorities experienced the difficulties encountered 
by modem administrations in carrying out state regulation. 
There were grades of {rrostitution, soci^y though not legally 
recognized, and women of a superior order were too powerful 
for the law, which failed to maintain the ban against them. The 
Greek httaertu, who were prostitutes, not “ mistresses,” and 
the most gifted and brilliant members of their class known to 
history, wielded great and open inflnence. The test case of 
Phryne, in which the stem attitude previously maintained by 
the Areopagus broke down, established their triumph over the 
law, deprived virtuous women of their sole advantage, and 
opened the door to general laxity. Iti later times any one could 
set up a dtrfafjOT on payment of the tax. In other Greek cities 
extreme licence prevailed. At Corinth, which was famous for 
sensual practices, a temple, with a huge staff of common prosti¬ 
tutes for attendants, was established in honour of Aphrodite 
and for the accommodation of the sailors frequenting the port. 
The worship of this goddess became generally deba^ into an 
excuse for sexual excesses. 

The Romans united the Jewish pride of race with the Greek 
regard for public decency, mad in addition upheld a standard of 
austerity all their own. In early days female virtue was highly 
honoured and strenuously maintained among them, of which 
the institution of the vestal virgins was a visible sign. Their 
attitude towards prostitution differed, accordingly, from that 
of other ancient nations. Among them, alone, it was considered' 
disgraceful to a man to frequent the company of prostitutes; 
and this traditional standard of social conduct, which markedly 
distinguished them from the Greeks, retained sufficient force 
down to the later days of the Republic to furnish Cicero with a 
weapon of rhetorical attack against his political opponents, 
whom he denounced as scortalorfs. Prostitution was more 
severely regulated by them than by anjr other andent race. 
They introduced the system of police registration, which is the 
leading feature of administration in most European ciimtries 
to-day. From the earliest days of the Republic prostitutes 
were required to register at the aediles’ office, where licences 
were issued to them on payment of a tax. They were placed 
under stringent control, had to wear a distinctiye dress, dye their 
hair or wear yellow wigs, and were subject to various dvil 
disabilities; but the severest feature of the system was that, 
once registered, their names were never erased, and consequently 
remained for ever under an indelible stain. As in our times, 
registration became ineffective, and neither law nor tradition 
could check the demoralizing influence of ease and luxury when 
once external conquest left the Romans free to devote their 
energies to the pursuit of pleasure. An attempt was made, by 
the enactment of severer laws against prostitution, to stem the 
rising tide of immorality, which threatened to taint the best 
blood in Rome with the basest eltments in the later days of the 
Republic. Citizens were prohibited from marrying the descend¬ 
ants or relatives of prostitutes, daughters of equestrians were 
forbidden to become prostitutes, and married women who did 
so were liable to penalties. More stringent regulations were also 
imposed on prostitutes themselves, ifi addition to the old 
disabilities and .police system, which remained in force. If 
these laws had any effect at all, it was to promote the jjenerel 
prevalence of immorality; they certainly did not diminish 
prostitution. The profligacy of imperial Rome has never been 
suroassed for gross and obscene sensuality. 

The greatest change introduced by Christiani^ with regard 
to prostitution was toe adoption of a more chantable attitude 
tow^s these social and fe^ outcasts. The Roman state 
tax, which had descended to toe emperors and had been further 
regulated under Caligula, was partlj’ given ^ in the 4th century 
by Theodosius, on the representations of Florentius, a wealthy 
patrician, who offered to make good the loss of revenue out of hi 
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own pocket. It ww fnily and Anally afaoKshedby Anastasius T. 
in the next Centura, tati the old r^istei were destroyed. 
Then some of the eivil dissinRties of prostRatM were removed by 

J rastinian in the dth centmy. Gibbon, who never gave credit 
or a good motive when a base one could be found, attributes 
Jostinian’s action solely to hn desire to many Theodora, whose 
me hod been notoriras; and no doubt the tnffuence^ him hi the 
matter, but it is permissible to assume a good motive. Even 
Gibbon is constrained to adniit her virtue after marriage, and 
to give her croiRt for “ the most benevoletrt institution " of 
Justinian's rei^, the rescue home for fallen women in Con¬ 
stantinople, wni^ was at any rate disinterested. Though it 
did not Euceed, it marks a tuming-pomt in the treatment of a 
class which had never met with public sym(>athy before. At 
the same time procuration and connivance were severely 
punished, which » in keeping with the Christian attitude. 
The early ChrHtian Church hud great stress on chastity, which 
probably suggested to its Roman persecutors the horrible 
punishntent of forcibly prostituting (Kristian maidens. Such 
malignity enhanced the gloiy of martyrdom without Shaking 
the constancy of its victims; and the triumph of {nirity in an age 
of unbound^ licence was consjricuously recognized by Aloric, 
the Gothic conqueror, who gave strict orders in the sack of Rome 
that the virtue of Christian women was to be respected. The 
church, however, was not severe upon prostitutes, to whom the 
altar was open upon repentance, and some of the fathers ex- 
jrficitly recognized their trade as a necessary evil. Among them 
was St Augustine, a man of the world, who saw that its sup¬ 
pression would stimulate more destructive forms of immorality. 
GreduuHy dmrity degenerated into patronage. Rome, con¬ 
quered spiritually by Christianity and materially by the northern 
barbarians, sap;^ the virtue of both. Before the middle 
ages the institutions and ministers of the Church became a 
by-word for vice. Charlemagne made an effort to suppress the 
prevailing disorder, but his private life was licentious, and his 
capitularies, which ordained the scourging of prostitutes and 
panders, were not inspired b'y any regard for morality. A period 
of reform followed. The rise of chivalry, with its lofty idealiza¬ 
tion of women, and the wave of Christian fervour connected 
with the CnwaidCs, inspired a vigorous and high-minded cam¬ 
paign against an all-prevalent evil. 'Ihe Church became ex¬ 
ceedingly active in prevention and rescue work, and was assisted 
by a devout and zealous laity. Rescue missions were organized, 
convents were founded everywhere for the reception of penitents, 
and dowries were subscribed to procure them husbands. Fulke 
de Neuilly was a con^icuous figure in this work. He held mis¬ 
sions, preached, and collected' large sums for marriage dowries. 
Pope Innocent III. (.iigS-iztd) pronounced it a praiseworthy 
act to marry a prostitute; and Gregory IX., a few years later, 
wrote to Germany that brothel-keepers were not to prevent 
prostitutes from attending missions, and that cleigy and Ituty 
who drew profit from prrostitution were banned. “ Urge bache¬ 
lors,” he wrote, “ to marry repentant girls, or induce the latter 
to enter the cloister.” In spite of such efforts, and'of occasional 
spasms of severity by individnal rulers, prostitution flourished 
everywhere throughout the middle ages. It was not merely 
tolerated, but licensed and regulated by law. In London there 
was a row of “ bordells ” (brothris) or “ stews ” in the Borough 
near London Bridge. They were originally licensed by the 
bishops of Winchester, according to John Noorthouek, and 
subsequently sanctioned by parliament. Stow quotes- toe regu¬ 
lations enacted in the year 1161, during the rei^ of Heniy II, 
These were rather protective than repressive, as they 
settled the rent which women had to pay for the rooms, and 
forbade their compulsory detention. The act was afterwards 
confirmed in the reigns of Edward III. and Ridiard H. In 
1383 the bordells belonged to William Walworto, lord mayor 
of London, who farmed them out, probably on behalf of the 
Corporation, according to analogy in other parts of Euro{»e. 
They were closed in 1506, but reopened until 1546, when they 
were abolished by Henry 'VLII. Id London we get the earliest 
known regulations directed against the spread of venereal 
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'The act of ii6i forbade tfee bordeU-keepera to have 
sjjfiermg from the “ porilou# infirmity of burning ; ^ 
by TO order of 1430 they wore forbidden to admit men suflwmg 
from an infimiias rufanda. Probably it was by vi^a of this 
order that in 1439 two keepers were condemned to eleven days 
imorisonment and banishment from the city. In 1473, ag^, 
it IS recorded that bawds and strumpets were severely handled 
by Lord Mayor Hampton. 

Elsewhere in Europe much the same state of things prevailed 
during the same period. Prostitution was both protected and 
regulated, and in many places it constituted a MurM of public 
revenue. In France prostitutes were distinguished by a badge, 
and forbidden to wear jewels and fine stuffs and to frequent 
certain parts of the town. Public brothels ori a large sc^e were 
established at Toulouse, Avignon and Montpellier. At Toulouse 
the profits were shared between the city and the university; 
at Montpellier and Avignon the trade was a municipal monopoly, 
and farmed out to individuals; at Avignon, where the estab- 
lishnient was kept up during the whole period of the popes 
residence, the inmates were subjected to a weekly examination. 

In 12S4 Louis IX. issued an edict exiling prostitutes and brothel- 
keepers; but it was repealed two years later, though in this and 
the succeeding century procuration was punished with extreme 
severity In some parts of France pro.stitutes paid a tax to the 
seigneur. In Germany, according to Fiducin the public pro¬ 
tection of Lusl-Dirnm was a regular thing m all the large tows 
during the middle ages. “ Frauenhauser,” similar to those 
in London and in France, existed in many places. They are 
mentioned in Hamburg in 1292; and from later records it appears 
tltat they were built by the corporation, which farmed them. 

So also in Ulm, where special regulations were issued in 1430- 
We find them existing at Regensburg in 1306, at Zurich in 1314, 
at Basel in 1356 and Vienna in 1384. According to Hi^e-am- 
Rhvn admission to these houses was forbidden to mamed men, 
clergy and Jews, and on Sundays and saints’ days they were 
dosed. The laws of the emperor Frederick II. m the 13th 
centuiT contain some curious provisions. Any one conweted 
of a criminal assault on a prostitute against her will was liable to 
be beheaded; if she made a false accusation she was subject to 
the same penalty. Any one not going to the Msistance of a 
woman calling for help was liable to a heavy fine. I" th“c 
ordinances the influence of chivalry may be detected. At the 
same time prostitutes were forbidden to live among r^pectable 
women or go to the baths with them. Hospitality to important 
guests included placing the public Frauenhauser at their dis¬ 
posal So King (afterwards Emperor) Sigismund was treated 
at Bern in 1414 and at Ulm in 1434 . so much to his satisfaction 
that he publicly complimented his hosts on it. Besides the 
municipd Frauenhauser, there were “ Winkelhauser, which 
were regarded as irregular competitors. In 149* the licensed 
women of Nuremberg complained to the mayor of this unfair 
competition, and in 1508 they received his permission to storm 
the ^noxious Winkelhaus, which they actually did. In Italy 
and Spain the system appears to have been very much the ^e. 
At Bologna prostitutes had to wear a distinctive dress, in Venice 
they were forbidden to frequent the wine-shop, and m Ravmna 
thev were compeUed to leave a neighbourhood on the complaint 
of other residents. At Naples a court of prostitutes was 
established, having jurisdiction over everythmg connect^ with 
prostitution. It led to great abuses, was reformed m 1589, and 

abolished about a century later. t 

Such was the state of things in the middle ages. In the istn 
and i6th centuries a great change took place. It was due to 
two very different causes: (i) fear of disuse; (2) the Refonnation. 
With regard to the first, there can be little doubt toat both the 
slighter and graver forms of venereal disease existed in very 
remote times, but until the isth centu7 they attracted com¬ 
paratively little attention. The constitupon^ character of 
syphilis was certainly not understood—which is by no means 
surprising, since its pathology has only rwentty teen elucidated 
(seeVBNWAi. DiSEASKS>--but one would still have expected 
to find more notice taken of it by historical, moral and medical 




writers in clasucal ud mediei^ j 
explairs their reticence by predery, m 
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that the evil was less widely spread or.leig rdltHlent t hro i t after- 
wwds became. At the end of the isth cejitury it attracted so 
much notice that it was supposed to have ori^ated then «e 
novo, or to have been brought from the West Indies by Columbus 
—both untenable hypotheses; and, as usual, each 
accused some other of bringing the contagion within its borders. 
To speculate on the cause of this increased prevalence would 
be idle; it is enough to note the fact and its consequences. It 
was immediately followed by the Reformation, and the tw 
together led to a general campaign against the system of licensed 
prostitution. The last Frauenhaus was dosed iii Ulm m 153*. 
in Basel in 1534 and in Nuremberg in 1562. In London, m 
already noted, the bordells were abolished in I 54 u- v* 

an ordinance was issued in 1560 prohibiting these estoblish- 
mraits, and later all prostitutes were required to leave the city 
within twenty-four hours. These instances will sufiice to shoiv 
the general chaxacter of the movement. Nor were municipal 
brothels ever tolerated again. It i.s observed by Henne-m-Rh)^ 
—no friend of toleration—that their suppression was followed by 
the appearance of the crime of infanticide, by the establishment 
of hospitals for foundlings and for syphilis. This suggests an 
indirtment against humanity which is hardly justified by the 
facts. Infanticide was no new thing, and foundling hospitals 
date from the beginning of the 13th century. Their marked 
increase and the establishment of syphilitic hospitals came a 
century later than the Reformation campaign against the 
Frauenhauser. The suppression of the latter did not ^ect the 
prevalence of prostitution. In the i7lh century another spasm 
of severity occurred. In 1635 an edict was is.sued in Paris con- 
demning men concerned in the traffic to the gaJlcys for life; 
women and girls to be whipped, shaved and banished for life, 
without formal trial. These ordinances were modified by Louis 
XIV. in 1684. The Puritan enactments in England were equally 
‘ savage Fornication was punishable by three months’ imprison¬ 
ment. followed by bail for good behaviour. Bawds were con¬ 
demned to be whipped, pilloried, branded and imprisoned 
for three years; the punishment for a second offence was death. 
In Hawburg all brothels were pulled down and the women ex¬ 
pelled from the town. If tliese measures had any effect, it wa.s 
speedily lost in a greater reaction; but they have some historical 
interest, as the present system was gradually evolved from them. 

It would be tedious and unprofitable to follow all the step.s, 
the shifts and turns of policy, adopted in different countries 
during the i8th century for the suppression or control of m 
incurable evil. They involve no new principle, and merely 
represent phases in the evolution of the more settled and more 
svBtemtitic procedure in force at the present time. Its chief 
feature, as compared with the past, is the establishment of an 
organized police force, to which the control of prostitution k 
entrusted, coupled with a general determination to put the sub¬ 
ject out of sight and ignore it as far as possible. 'Hie procedure 
on the continent of Europe is virtually a return to the old Roman 
system of registration and supervision, except that there is no 
state tax, and names can be removed from the register. The 
objects are the same, namely, public order TOd decency, with 
one important addition, which has given rise to much con¬ 
troversy. This is the protection of health. From what has 
gone before, the reader will have gathered that it not, as fr^ 
quently supposed, a new thing. Already m the middle ages th( 
question occupied the attention of parliament in Englrod 
Md a weekly examination of public women by the barber (thi 
surgeon of that time) was instituted at Albion. The prastia 
was adopted in Spain from about 1500, and ater in many othe) 
places. But the abolition of licensed brothels, and the con 
Sequent growth of private prostitution, rendered it a dead letter 
To meet the difficulty, registration was devised. It wm firs 
suggested in France in 1765, but was not adoptd until 1778 
The present regulations in France are based on the ordinate 
of that year and of 1780 which in their turn were borrowed fror 
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•nio tteory of the nuidi^ Attitude towtetdij Ijfdetitutiott je wkny 
laid down by sueceiifw oWinanceeieeaea^ m 
1700 stated that “ this traffic is not permitted, bot merely 
tolerated”; the more precise ones of 179s pronounced me 
toleration of prostitution a necessary evil, “to avoid greater 
disorders which ate not to be restrained by any law or authority, 
and which take their rise from an inextinguishable natul^ 
appetite ”; mid the regulations of 1850 and 1876 are ; 

“ Polizeiliche Vorschruten zur Sicherung der Gesundheit, dw 
offentlichen Ordnung und des dffentlichen Anstaniks.” "^is 
embraces the whole theory of present administration, and if 
Gesundheit be omitted, is not less applicable to the United King¬ 
dom than to the Continent. The fast attempt to suppress pro¬ 
stitution in Germany is worth noting, as it occurred so late as 
1845. Registration was stopped and the tolerated houses were 
closed in Berlin, Halle and Cologne. The attempt was a com¬ 
plete failure, and it was abandoned m 1851 in favour of the 
previous system. . 

We proceed to state the present condition of the law in France, 
Germany, Austria and the United Kingdom. 

Prance .—^The French criminal law takes no cognisance of 
prostitution. The subject was omitted from the penal code 
drawn up by the First Republic, and was never 
restored, although many attempts were made to 
introduce legislation, on account of the great dis- 
orfer which arose. Procuration is to a certain extent a criminal 
offence. Paragraph 334 of the code forbids the exciting, favour¬ 
ing or facilitattng habitually the debauch of girls or boys under 
twenty-one years of age; the penalty is imprisonment for six 
months to two years, and a fine of 50 to 500 francs. If the offence 
is committed by parents, guardians or other persons m a 
tutelary position, imprisonment is from two to five years, and the 
fine 300 to 1000 francs. The regulation of prostitution rests on 
the law of 1790, which entrusted the preservation of public tran¬ 
quillity to the administrative authorities; these are in Paris the 
prefect of police, and in other communes the mayor. The 
Parisian regulations have been built bp by the decrees of succes¬ 
sive prefects. They are based on those of 1778, which fell into 
abey^ce at the Revolution, were reintroduced in 1816, amended 
in 18*3, and made more complete in 1830 and 1841. Those 
adopted in other towns do not differ in any essential particular. 
The more important points are: (i) registration of prostitutes, 
which is either voluntary, or compulsory after repeated arrest; 
<2) recognized brothels, whjch are of two classes—wiawims * 
tolerance (residential) and maisons ie passe (houses of call); 
(3) medical examination, which is weekly at the matsons de 
ielerance, while other registered prostitutes must present them¬ 
selves fortnightly at the dispensary; (4) hospital treatment of 
those found diseased; (5) rules with regard to solicitation, the 
frequenting of public places, &c. A small fee is paid for ex¬ 
amination. The penalty for infraction of regulations is impnson- 
ment; offences are divided into two classes : (i) slight, (2) grave, 
and the term of imprisonment varies accordmgly from fourteen 
days to one year. Names may be erased from the register on 
the following grounds: (1) marriage, (2) organic disease such 
as to render the calling impossible, (3) return to relations and 
proof of good behaviour. The whole procedure appears to rest 
on grounds of doubtful legality. Prostitution never comes 
before the courts which alone can try offences and pronounce 
sentence. The police have no power to do so, yet they both try 
and sentence these women. That is to say, the whole system 
depends on their doing, by some verbal quibble, what they have 
no power to do. The question came before the court of Reims 
in 1876, in the case of two women who refused to submit to 
medical examination, and the judge decided in their favour. 
He was dismissed in consequence, which does not make the 
situation more satisfactory. • ... 11 

Germany.—The German law is more explicit and more logical. 
Prostitution is not forbidden, but by paragraph 361 of tl» 
Imperial Code women are liable to arrest for practising prosti¬ 
tution without being under police control, and for contravening 
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diffeiwt jdisces, bitt their tenor is 

include compulsory registration and weekly « oiblleiittoMdy 
medical examination, together with rules, for the most pkrt‘ex¬ 
tremely strict, with regard to public demeanour and cohditirtto 
of life. In Hamburg, for instance, prostitutes are confined to 
certain streets or houses, forbidden to share lodgings with perscnls 
not rostered, to have female servants under twenty-five years 
of age, to keep children after school age, to admit young men 
under twenty, to make a noise or quarrel, to attract attention 
in any way, to go out between two and five in summer, to 
frequent certain parts of the town, or public balls, or superior 
seats in the theatre, to remain out after ii p.m. (Regulations of 
1886). On provwl reclamation, supervi.sion may be relaxed or 
names struck off the register. Generally, the women are com¬ 
pelled to contribute a fixed sum to a sick fund, for defraying 
the cost of medical examination; and in some places also to a 
journey fund, which is applied to sending strangers to their 
homes. Brothels are absolutely illegal throughout Germany. 
Paragraph 180 of the Imperial Code (1876) nmde Kuppeln a 
penal offence. Kuppelei is defined as promoting prostitution, 

, eitherbyprocurationorbyprovidingfacilitiesof any kind. There 

I is (i) ordinary Kuppelei, or simply assistii^ prostitution for 
gain, and (2) aggravated Kuppelei, which includes false pre¬ 
tences and procuration by parents, guardians, teachers, &c. 
The penalty for the former is a short term of imprisonment 
and police supervision; for the latter, penal servitude up to five 
years. It is obvious that if this law were strictly enforced, it 
would amount to suppression, for every householder or house¬ 
owner who harboured a prostitute would 1^ liable to prose¬ 
cution. Its actual interpretation, however, is very elastic. A 
law passed in Prussia in 1900 has for its object the reclamation 
of the young. Girls under eighteen may be placed under con¬ 
trol until they are twenty-one. 

Assstria.—The Austrian law goes farther tluin the German, 
and is still more inconsistent with the existing practice. By 
paragraph 50! the Criminal Act of 1885 prostitution is actually 
forbidden, but permission is given to the police to tolerate it 
under conditions, and to prescribe regulations according to 
circumstances. Power to punish is also given to ^e police. 
Only certain cases of prostitution are liable to criminal prose¬ 
cution, namely, when continued after police punishment, with 
disregard of regulations, when practised by persons suffering 
from venereal disease, and when accompanied by public scandal. 
Seduction of the young is punishable by imprisonment, eight 
days to six months; living on the prostitution of others, by eight 
days to three months. Kuppelei is a penal offence. Simple 
Kuppelei include (1) harbouring prostitutes for the purpose 
of pursuing their trade, (2) procuration, (3) having any con¬ 
nexion with the traffic—penalty, three to six months’ imprison¬ 
ment; qualified Kuppelei is (1) procuration of innocent persons 
(equivalent to use of false pretences), (2) procuration by parents, 
guardians, &c.—penalty, one to five years, ^e police regula¬ 
tions and procedure are similar to those in Germany, but 
less strict. In all these countries a special service of police is 
employed. 

Great Mtain.—The English law differs markedly from the 
foregoing. It regards prostitution solely as a public nuisance, 
and dates from the middle of the 18th century. The principal 
act (24 Geo. II.) was passed in 1755, making perpetual a previous 
act of'1752. It is entitled " An act for encouraging prosecutions 
against persons keeping bawdy-houses,” and provides that two 
].g^pfty€rs, on giving notice to a constable, may go with him 
before a justice and obtain an order for proceedmg against the 
persons in question. A further act was passed in 1763, fix^ 
the penalties, and a third in 1818 (58 Geo. III.), enablmgthe 
overseers of the parish to take the requisite proceedings. Thus 
machinery was provided for dealing with brothels, but it was 
left to the public to put it in motion. The Vagrancy Act of 
1824 enables the police to proceed against “ common prostitutes 
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for behaviog in a riotoiu or iodeoent manner,” and also forbids 
indecent literature. This was strengthooed by a meciai act 
^zS39) applying to London only, for t^ prevention of “ loitering 
for purpose of prostitution or solicitation, to the annoyance 
of p^engers or iidutbitants.” Other large towns have since 
obtained private acts for the same purpose. The penalties are 
fines and short terms of imprisonment. In 1S47 was 

passed making it an ofience for publicans to allow “ common 
mostitutes to assemble and continue ” in licensed premises, 
she Licansing Act of 187s contains a provi^n to the same 
efiect. The previous law for dealing with brothels by indict¬ 
ment was strengthened by the Criminal Law Amendment Act of 
1885, which renders “ any person who keeps, manages or acts 
or assists in the management of a brothel/' and any owner 
or occupier who knowingly permits the same, liable to summary 
conviction under the Summary Jurisdiction Act; penalties 
for first ofience, a fine up to £20, or imprisonment up to three 
months, increased for second offence to 1^40 and four months 
respectively. The same act also strengthened the law, which 
had previously been very weak, for the protection of the young 
and the prevention of procuration. It makes the procuration 
or attempted procuration of any girl or woman “ to become a 
rammon prostitute ” a misdemeanour punishable by two years’ 
impruonment, and places the following offences on the same 
footing: procuring defilement by threats, fraud or drugs; com¬ 
pulsory detention for defilement or in a brothel; procuring the 
defilement of girls under twenty-one; inducing uiem to leave 
the kingdom or to leave home and go to a brothel, with intent. 
The defilement of girls under sixteen and over thirteen years 
of age is also a misdemeanour, and subject to the same penalty; 
the defilement of girls under thirteen is felony, punishable by 
penal sendtude from five years up to a life-sentence.. Owners 
or occupiers of premises conniving at these offences are equally 
liaUe. 

No account of the law in the United Kingdom would be 
complete without some reference to the partial adoption of the 
system of examination as employed elsewhere in Europe in 
1864-1883. In 1864 a Contagious Diseases Prevention Act was 
passed providiiig for the compulsory medical examination of 
prostitutes, uad detention in ho.spital of those found diseased, 
m the following garrison towns: Porismwth, Plymoutli, 
Woolwich, Chatham, Sheerness, Aldershot, Colcheter, Shom- 
cliffe, the Curragh, Cork and Queenstown. The legal machinery 
was a justices’ order granted on sworn information that the 
woman named was a common prostitute. “ The Act having 
proved very inefficacious” (judge advocate-general in House 
of Commons, April 1883), it was amended in 1866 and extended 
to Windsor. Two years later an important memorial was drawn 
up by the royal colleges of physicians and surgeons in favour 
of the acts and their extended application, and in 1869 they 
were further amended and applied to Canterbury/ Dover, 
Gravesend, Maidstone, Southampton and Winchester—sighted 
places in ail. A popular agitation, based on biraanitarian and 
moral grounds, and continuously carried on against the measure 
led to the appointment of a royal commission in 1871 and a 
select oommittee in 1879. The direct evidence was strongly 
in favour of the acts, alike with regard to the diminution of 
disease among the troops in the protected towns, the absence 
of complaints and the p:ood effect on public order, to which 
clergymen and other residents testified. The majority of the 
eoitunittee reported accordingly after three yean’ inquiry; 
but in 1883 the House of Commons passed a resolution, by 
x8a to no votes, condemning the compulsory examination 
of women. As this would have entailed refused to vote the 
money required to cany on the system, it was immediately 
droppe^, and tlie officers of the metropolitan police to whom its 
execution had been entrusted were recalM. In 1886 the 
C. D. Aicts were repealed. 

, In lndi(t the qrstem was introduced for miliXaiy cantonments 
m 1865, partially suspended at the end of 1884, and stepped in 
1888 on account of the actfon of the House of Commons. A new 
Cantenmeat Act was apfdied in 1889, and an amending act 


in 1893, by which the compulsory or periodierd examination 
of women was prohibited. In consequence of the enormous 
increase of syphilis which followed, a new order was made in 
1897, which ^ve power (1) to coll on persons suffering from a 
contagious disease to attend the dispensary, (a) to remove 
broth^, (3) to prevent the residence or loitering of prostitutes 
near cantonments. 

The foregoing summary of existing laws and regulations 
sufficiently indicates the present methods of dealing with pro¬ 
stitution. .All Western nations broadly follow one or other 
of the systems described, though the local regulations may vary 
somewhat in minor details. 

The French ^stem of recognked houses, with registration, 
paiire des maurs, &C., obtains in Belgium, Russia, Hungary, 
Spain and Portugal; Italy adopted it in 1855, but coaa/tiow 
abandoned it in 1888 for a modified system; in the msiumify 
Dutch towns mmons de tolerance are permitted 
with or without a service des maiurs-, Norway has aban¬ 
doned registration, except in Bergen and Trondhjem, but 
otherwise Scandinavia rather follows the German principle 
of non-recognition, with more or less vigorous policing; of the 
Swiss cantons, some have the French, others the German 
system; while the United States and the British self-governing 
colonies incline more to the English model of comparative 
freedom, without a moral police or one possessing arbitrary 
executive powers independent of the courts of justice. AH the 
systems have their defects; all fail to fulfil their purpose in the 
great cities. The most modest aim is to preserve public order 
and propriety. This object is better secured on the continent 
of Europe than elsewhere, but at the cost of submitting to an 
arbitrary police rule, intolerable to a free people. There appears 
to be less prostitution, both visible and actual, in Italy than in 
other countoies. Under the English system the streets can be, 
and sometimes are, kept orderly in provincial towns by an 
energetic police; but u} London the mass of prostitution is 
so great that tlie police seem totally unable to cope with it. 
Important thoroughfares and centre.s are frequented by large 
numbers of prostitutes in broad daylight, and choked by them 
at night. The law with regard to loitering is a dead letter, for 
these women do nothing but loiter. Flagrant solicitation Is to 
some extent repressed, but for the most part the police content 
themselves with preventing positive tumults, and do not always 
succeed in that. On the other hand the less obvious but more 
pernicious nuisance of the brothel prevails to a far greater 
extent on the continent of Europe. Under the French system 
it is, of course, encouraged, in preference to “ surreptitious ” pro¬ 
stitution; but under toe German it is forbidden. The facts 
here afford a proof of the impotence of the law no lets striking 
than the condition of the London streets. By the German and 
Austrian criminal law, quoted above, brotheh are prohibited, yet 
they abound in both countries. In Austria they are recognised, 
and perhaps the logic of the law is saved by permissive police 
clauses. In Germany it is not so. Paragraph 180 absolutely 
dieses of the question, and in Berlin it is acted on. Elsewhere 
brothels not only existed, but were recognised by authority for 
years after the passing of the laws against Kuppelei, It was 
not until 1886 and 1889 that they were nominally abolished in 
Hamburg and Saxony respectively. Yet they still exist in 
most or all of the large towns, with the knowledge and consent, 
if not with toe permission, of the police. In some they are even 
authorized. Berlin, which is more severely policed than any 
town outside Russia, is an exception. There brothels are not 
opeiffy winked at, but the police have to deal annually with 
16,000 or 17,000 qharges of Kuppelei, and the number remains 
very constant, from which it may be inferred that the law, oven 
when logically and energetically carried out, is quite ineffective. 
The European system of registration is still more delusive. In 
Russia, where the authorities have tlie means of knowing the 
movements and habits of eveiy individual, it may be possible 
to compel the registration of the majority of prostitutes, but in 
other countries it is impossible. The police everywhere com- 
pliun of the amount of ” clandestine ” prostitution, which they 
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cannot control, and which tends elwayi to increase, under the 
^stem, whde theroQ of inscribed women dwindles. TlKnuinbers 
alone are sufficient to prow the failure of tite procedure; for in¬ 
stance, 311 and *7© in Dresden and Munich respectively {Zehnder 
1891), both capital towns and cities of pleasure contaming over 
300,000 inhabitants. Dologiie, with half the population, 
had double the number on the register at the same time. In 
Paris, which may be called the headquartera of Western vice, 
the disproportion between registered and clandestine prostitu¬ 
tion has reduced the whole system to an absurdity. The number 
^ women on the roll is not a tenth of the estimated number of 
titutes; nor is Berlin, with about 3000 on die register, any 
er oS. In Bordeaux, Brest, Lille, Lyons and Marseilles 
the same process is going(Reuss). It foU'ows that the pro¬ 
tection of health, which it the object aimed at by registration, 
is delusive in an equal degree. There sue no means of tucer- 
taining the amount of venereal disease existing in any town or 
country, except in Norway, and consequently no data for 00m- 
paring one period or one piooe with another; but we know that 
all forms of such disease are stiU very prevalent in all large 
European towns, in spite of the system. The only exact figures 
available are the mditary returns, which are of some value. 
It is in garrison towns of moderate siee that compulsory regis¬ 
tration is likely to be most efficiently carried out and to pro¬ 
duce the most decided results, because the women with whom 
soldiers consort are by their character and liabits least able to 
elude the vigilance of the police. The following table gives the 
proportion (rf admissions to hospital from sdl forms of venereal 
disease in die German, French, Austrian and British forces 
for twenty years from 1876. It may be added that the pro¬ 
portion in the Russian army is almost identical with the French, 
sdiile the Italian figures are dightly higlwr than the Austrian, 
It is therefore unnecessary to give them :— 


Admissions per 1000 in European Armies. 


Year. 

German. 

French. 

Austrian. 

British 

(Home). 

British 

{India). 

1876 

28-8 

57 

65-8 

140-5 

*03-5 

1877 

30-0, 

57-8 

66*9 

153'* 

224-4 

1878 

36-0 

597 

75-4 

173-5 

291-6 

1870 

38-S 

637 

81-4 

179-5 

*53-3 

1880 

34'0 

65’8 

757 

245-9 

249-0 

1881 

39-2 

rx)*6 

79-0 

*45-5 

259-6 

1882 

4fo 

62-0 

737 

24()’o 

263-5 

1883 

38-i 

58 ■O 

73-3 

260-0 

271-3 

1884 

34'S 

5*-I 

73-5 

2707 

*93-5 

i88j 

32-6 

307. 

69*0 

275-4 

34*-6 

1886 

*97 

49-f) 

65-8 

207-1 

385-8 

1887 

28-6 

51-6 

64-4 

232-9 

361-4 

lS83 

26-3 

467 

65-4 

**4-5 

37*-* 

1S89 

aO-7 

43 •« 

<53-3 

212*1 

481-5 

1890 

267 

43-8 

65-4 

212*4 

503-6 

i8gi 

27-2 

437 

637 

197-4 

400-7 

1892 

27-9 

44-0 

■61-O 

3U1*2 

409-9 

iSgj 


42<8 

84 '5 

194-6 

466*0 

1894 

— 

40-9 

<H-8 

182-4 

511-4 

1895 

— 


~ 
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The most striking thing in this table is the enormous difference 
between the continent^ and the British figures. To make the 
comparison more complete, we will add the following, which gives 
the average admissions per 1000 for the three years i890-i89a:— 


0 «nn&n. 

Yrmh. 
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Aub* 

tfUn. 

lUltIML 

U. 3 .A. 

British 

(Hm). 
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37*2 

43-6 

43 'o 


71-3 

77-4 
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It is dear at emoe that troops in die East stwd upon an entirely 
different footing from those in the West, the Dutch figures being 
oven higher than the British; we may therefore put them aside 
fm the moment. Coraparipg the rest, we notice that not 01^ 
are the British figuresoBOTinously higher than the other European, 
but the toter also show very ktge disaepancies; and since all 
the foreign troops are under the same protective system, we may 
oondude that other factors must be taken into account. The 


(fiadplke mamtained, the sffiaracter of the soldiers themselves, 
imd the procedure with regard to admkskm into hospital, na 
doubt all affect die retnms. Further, a sort of opidenric rise 
utd faS is to be noted. AH the returns given in tlie first table 
show a simultaneaus rise for several years, beginning with 1876; 
and having reached a maxwium, ea^ shows a progressive M, 
l&ewise lasting over several years. This points to another 
distmiring factor. It is convaicingly shown by the figures for 
the protected districts m the United Kingdom before, during, 
and after die period of protection. In 1864—^that is, just before 
the first Contrgious Diseases Act came into operation—the 
proportional figure was s6o; ten years later it had fallen to 
is6; but m 1883 it had risen ^in to *34, in spite of the pro- 
tecdon. Then, {H-otection being removed^ it rose to *76, but 
afterwards fell again progressivriy to ipt m 18^5, without any 
proteetbn. It is therefore evident that in interpreting the 
statistics allowance must be made for large fluctuations due to 
causes quite independent of the protective system. The margin 
of difference, however, between the British and European re¬ 
turns is so large that, when all allowances have been made, it is 
impossible to doubt that a considerable degree of real protection 
is afforded to soldiers by the system. This conclusion is con¬ 
firmed by the comparatively high returns for the army of the 
United States, and still more by the Indian statistics. They 
rose gradually, it is true, during the cantonment system, but 
when that was dropped disease increased with shocking rapidity. 
Between 1887 and 1895 the admissions for primary syphilis 
rose from 75-5 to i74'i per 1000, and those for secondary 
syphilis from 99'4 to 84'9. 

The broad comclusion is that under special conditions, and 
when rigidly enforced, registration and medical examination 
do to a considerable extent fulfil the purpose of protecting health. 
Their failure to do so among the population at large and under 
the ordinary conditions of life is not surprising when we regard 
the amount of venereal disease which still occurs even among 
soldiers protected by the roost rigorous measures and under the 
most favourable conditions. 

A general view of the whole subject suggests no pleasant 
or hopeful conclusions. Prostitution appears to be inseparable 
from human society in large communities. In different countries 
and ages it has in turn hiea patronized and prolubited, ignored 
and recognized, tolerated and condemned, regulated and let 
alone, flaunted and concealed. Christianity, the greatest moral 
force in the history of mankind, has repeatedly and syste- 
maticaTly attacked it with a scourge m one hand and balm in 
the other; but the effect has been trifling or transient. Nor 
have all the social and administrative resources of modem civi¬ 
lization availed to exercise an effective control. The elemen¬ 
tary laws on wdiich prostitutes rest are stronger than the artificial 
codes imposed by moral teaching, conventional standards or 
legislatures; and attempts at repression only lead to a change 
of form, not of subs^ce. It survives all treatment; and 
though it may coexist with national vigour, its extravagant 
development is one of the signs of a rotten arid decayii^ civili¬ 
zation. In Western communities the traffic is not carried on 
SO openly as in the East, nor is it exploited for purposes of puUic 
revenue, as among the ancients and in the middle ages; a veil 
of reticence and secrecy, for the most part of a transpBrently 
flimsy character, is thrown over it; but whatever is gained in 
pobhc decency is counterbalanced by other attendant evils. 
Two, in particular, are fostered by the policing of prostitutes. 
One is the system of blackmail l^ed ^ the eacecutive. The 
scandal has been most aetorious in the United States, but it 
exists everywhere, and is a constant soufoe of profound cor¬ 
ruption. The other is the growth of the most degraded class 
tl»t ever disgrsuied the name of man—tire creatures who live 
upon the earnings of individual prostitutes, with whom they 
cohabit. They are called soutenttirs in France, louis in Gennony, 
ctdets in New York, and by various slang names inGceat Britain. 
They are all criming. They flourish chiefly on the continent of 
Euk^, where they exist in laige and ever-increa«ng numbers; 
but they find th^ way everywhere;, and are s. dangerous 
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menace to society. They are not altogether new. The Eliza¬ 
bethan drama is full of references to men who took toll of 
prostitutes in return for protective services in the old days of 
persecution; but they have been greatly fostered by the modern 
system, under which women find it necessary or convenient to 
have the cover of a man, who can pass for a husband and baffle 
the police. Thus the law is-evaded on the one hand by the cor¬ 
ruption of those who administer it, and on the other by the appear¬ 
ance of a class of criminal idlers more degraded than any other— 
both greater evils than the traffic which the law is intended, but 
fails, to control. There are no data for comparing the extent 
of profligacy at present existing in Western communities with 
that in other countries or in former times, but the unmentionable 
facts which come constantly to the knowledge of the police 
des maeurs, and less frequently to the ears of doctors and 
lawyers, leave no doubt that in intensity of vice the great centres 
of modern civilization have nothing whatever to learn from 
Corinth, imperial Rome, ancient Egypt or modern China. The 
classical obscenities dug up and relegated to museums are far 
surpassed by the photographic abominations prepared to-day 
in Paris or in Amsterdam. The gross perversion and abuse of 
the sexual instinct implied by these excesses may be a passing 
phase, but it is a phase which has always marked the de(^eTme 
of great nations. It is undoubtedly accompanied by a general 
tendency towards increase of the volume of prostitution. Im¬ 
provement in the conditions of life among the poor ought to tend 
m the opposite direction, by removing one of the most potent 
causes of the traffic, but it is more than counterbalanced by the 
rising standard of luxury and comfort which accompanies it, by 
the aggregation of the people more and mure into great cities, 
and by their craving for amusement. The growth of prosti¬ 
tution has already left its marks on the marriage- and birth¬ 
rates of the most highly civilized Western communities. 

In 1900 the Prussian government made an attempt, with the 
co-operation of the medical corporations, to ascertain the amount 
of venereal disease prevalent in the kingdom. Circular questions 
wore addressed to all members of the medical profession r^uesting 
them to report the number of patients suffering from those disorders 
in their practice at the date of the ist of April, Answers were 
sent in by 63 %, and the aggregate number of patients was 40,902. 
From this datum it is calculated that the number of persons attacked 
in the course of a year is at the very least 300,000 in Prussia alone 
(vide Hygienische Rundschau, .^ril 1902). 

Authoritiks.— W. F. Amos, State Regulation of Vice ; Committee of 
Fifteen (NewYorkJ, The Social Evil (1902); Conffaence Internationale 
(Brussels, 1899), Comples rendus; Fiaux, La Prostitution en BelMue; 
Gibbon, Decline and Fall of the Roman Empire', Hunne-am-Rhyn, 
Die Gebrechen der Sitten-polieei; Pareut-Duchfltelet, De la prostitu¬ 
tion dans la ville de Paris', Reuss, La Prostitution', Von Raumer, 
Geschichte der Hokenstaufen; Sanger, History of Prostitution', Sebiagei, 
Histoire de la prostitution en Chine; Schrank, Die Prostitution in 
Wien; Stiirmer, Die Prostitution in Russlaiul; Taruowsky, La 
Prostitution; Zchnder, Die Gefahren der Prostitution. (A. Sl.) 

PROSTYLE (Gr. irp6, before, and crrvXot, a column), in 
architecture, a portico in which the columns project from tbe 
building to which it is attached. 

PROTAGORAS (c. 481-411 b.c.), Greek philosopher, was 
bom at Abdera. He is known as the first of the Sophists {?.«.), 
i.e. he was the first to teach for payment. It 'is said that he 
received nearly £400 from a single pupil. He learned philosophy 
in the Ionian school, and was perhaps a pupil of Demoaitus, 
though this is doubtful on chronological founds. He was an 
older contemporary of Socrates. He was so highly esteemed by 
Pericles that he was entru.sted with the task of framing laws 
for the new colony of Thurii (Plut. Pericles, 36). At the age of 
seventy, having been accused by Pythodonis, and convicted of 
atheism, Protagoras fled from Athens, and on his way to Sicily 
was lost at sea. According to Plato (Prol. 318 E), he en¬ 
deavoured to communicate “ prudence ” (tij 3 ov\ia) to his 
pupils," which should fit them to manage their households, and 
to take part by word and deed in civic afifairs.” The education 
which he provided consisted of rhetoric, grammar, style and 
the interpretation of the poets. His formal lectures were 
supplemented by discus.siohs amongstt his pupils. He left behind 
him several treatises, of which only a few fragments have 


survived. In Tntih, by way of justifying his rejection of philo¬ 
sophy or science, he maintained that “ man is the measure of 
oil things—of what is, that it is, and of what is not, that it is 
not.” Besides Truth, and the book Of the Gods which caused 
his condemnation at Athens, Diogenes Laertius attributes to 
him treatises on political, ethical, educational and rhetorical 
subjects. Protagoras was the first to systematize grammar, dis¬ 
tinguishing the parts of speech, the tenses and the moods. 

Authorities. —Diog. Lafirt. ix. 8, &c.; the very different repre¬ 
sentations in Plato's Protagoras and Theaetatus; the fragments in 
Johannes Frei, Qt^stiones Protagoreae (Bonn, 1843), and A. J. 
Vitringa, DisquisiHo de Protagorae vita et phiiosophia (Crfinisgcn, 
1832)^; for the Tbuhan legislation, M. H. £. Meier, Opuscula, 1 . 212, 
and Gomperz in Franz Hoffmann's Beitrdge sur Gtsch. der grieeh, uni 
rdm. Rechts (1870). On Protagoras' philosophy sec the histories 
of philosophy, e.g. Gomperz, Greek Thinkers (Eng. trans., 1901), 
i. 438-475 and 586-592, Zeller, Ueberweg, Erdmann, and works 
quoted under Sophists. 

PROTECTION, in economics a system of commercial policy 
and a body of doctrine, which in their modern forms are the 
outgrowth of the commercial and industrial development of 
the iqtb century. The common definition of protection os a 
policy is the attempt to develop a manufacturing industry by 
a system of discriminating duties upon manulactured goods 
imported from foreign countries. But this is far too narrow a 
deWticn to suit the modem use of the term, though the notion 
of discriminating tarifls is common and, we may say, basal to 
all definitions. Protection as a policy includes not only dis¬ 
criminating tariffs, but also a large number of other features 
supplementary to this fundamental one and designed to em- 
ptoize its purpose. Thus a scheme of bounties and premiums, 
of rebates and drawbacks, is everywhere considered an essential 
element of the protective system. Nor is it any longer limited 
to the encouragement of manufactures, but includes as well the 
protection of agriculture, forestry, mining, fishing, shipping, &c. 
in short, one cannot give a comprehensive and satisfactory 
definition of protection to-day without giving it a much wider 
scope than that of a system of protective duties upon manu¬ 
facturing industry. 

Many of its advocates claim, and with some show of reason, 
that the term protection, as now used to describe the com¬ 
mercial policy of a nation, should be so defined os to 
include ^1 the means by which a country undertakes 
to secure through the positive efforts of the govern¬ 
ment the complete industrial and commercial development 
of all its resources and of all its parts. As its object is thus 
compreliensive, its justification is to be found in a series of 
arguments based upon political, economic, and social consider¬ 
ations. From this point of view the protective policy embraces 
not merely the sy.stem of discriminatmg import duties in favour 
of home products—industrial, agricultural and mining, with 
which the policy began in the United States, for example—but 
also the system of bounties offered for the introduction and 
establishment of new industries; the policy of restricted immi¬ 
gration of the less desirable classes of labourers, combined with 
the positive inducements to the skilled labour of other countries 
to transfer itself to the one in question; the system of dis¬ 
criminating or prohibitive tonnage duties, known as Navigation 
Acts; the system of developing foreign markets by on active 
policy directed towards securing advantages for home products 
m foreign countries—in a word, all those pecuniary or other 
sacrifices which a country may make in order to develop iu 
material resources and establish, develop and foster industry 
and commerce. In this wide sense the comprehensive policy 
adopted by the United States, for example, includes the making 
of a careful geological and botanical survify of the whole country 
in order to discover and open up the vast natural wealth of its 
domain in its mines, forests and fields; the establishment of ex¬ 
periment stations to test the usefulness of new crops or means 
of making old crops more valuable; the stocking of its rivers 
with fish and the afforesting of its mountains; the infyoductiim 
of new or more valuable breeds of -Kvestpek; the building of rail¬ 
ways and canals, and the offering of inducements to private 
parties to undertake similar enterprises; the deepening of its 
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cannot control, and which tends elwayi to increase, under the 
^stem, whde theroQ of inscribed women dwindles. TlKnuinbers 
alone are sufficient to prow the failure of tite procedure; for in¬ 
stance, 311 and *7© in Dresden and Munich respectively {Zehnder 
1891), both capital towns and cities of pleasure contaming over 
300,000 inhabitants. Dologiie, with half the population, 
had double the number on the register at the same time. In 
Paris, which may be called the headquartera of Western vice, 
the disproportion between registered and clandestine prostitu¬ 
tion has reduced the whole system to an absurdity. The number 
^ women on the roll is not a tenth of the estimated number of 
titutes; nor is Berlin, with about 3000 on die register, any 
er oS. In Bordeaux, Brest, Lille, Lyons and Marseilles 
the same process is going(Reuss). It foU'ows that the pro¬ 
tection of health, which it the object aimed at by registration, 
is delusive in an equal degree. There sue no means of tucer- 
taining the amount of venereal disease existing in any town or 
country, except in Norway, and consequently no data for 00m- 
paring one period or one piooe with another; but we know that 
all forms of such disease are stiU very prevalent in all large 
European towns, in spite of the system. The only exact figures 
available are the mditary returns, which are of some value. 
It is in garrison towns of moderate siee that compulsory regis¬ 
tration is likely to be most efficiently carried out and to pro¬ 
duce the most decided results, because the women with whom 
soldiers consort are by their character and liabits least able to 
elude the vigilance of the police. The following table gives the 
proportion (rf admissions to hospital from sdl forms of venereal 
disease in die German, French, Austrian and British forces 
for twenty years from 1876. It may be added that the pro¬ 
portion in the Russian army is almost identical with the French, 
sdiile the Italian figures are dightly higlwr than the Austrian, 
It is therefore unnecessary to give them :— 


Admissions per 1000 in European Armies. 


Year. 

German. 

French. 

Austrian. 

British 

(Home). 

British 

{India). 

1876 

28-8 

57 

65-8 

140-5 

*03-5 

1877 

30-0, 

57-8 

66*9 

153'* 

224-4 

1878 

36-0 

597 

75-4 

173-5 

291-6 

1870 

38-S 

637 

81-4 

179-5 

*53-3 

1880 

34'0 

65’8 

757 

245-9 

249-0 

1881 

39-2 

rx)*6 

79-0 

*45-5 

259-6 

1882 

4fo 

62-0 

737 

24()’o 

263-5 

1883 

38-i 

58 ■O 

73-3 

260-0 

271-3 

1884 

34'S 

5*-I 

73-5 

2707 

*93-5 

i88j 

32-6 

307. 

69*0 

275-4 

34*-6 

1886 

*97 

49-f) 

65-8 

207-1 

385-8 

1887 

28-6 

51-6 

64-4 

232-9 

361-4 

lS83 

26-3 

467 

65-4 

**4-5 

37*-* 

1S89 

aO-7 

43 •« 

<53-3 

212*1 

481-5 

1890 

267 

43-8 

65-4 

212*4 

503-6 

i8gi 

27-2 

437 

637 

197-4 

400-7 

1892 

27-9 

44-0 

■61-O 

3U1*2 
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42<8 

84 '5 

194-6 

466*0 

1894 

— 

40-9 

<H-8 

182-4 

511-4 

1895 

— 


~ 

173-8 

3**-3 


The most striking thing in this table is the enormous difference 
between the continent^ and the British figures. To make the 
comparison more complete, we will add the following, which gives 
the average admissions per 1000 for the three years i890-i89a:— 
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It is dear at emoe that troops in die East stwd upon an entirely 
different footing from those in the West, the Dutch figures being 
oven higher than the British; we may therefore put them aside 
fm the moment. Coraparipg the rest, we notice that not 01^ 
are the British figuresoBOTinously higher than the other European, 
but the toter also show very ktge disaepancies; and since all 
the foreign troops are under the same protective system, we may 
oondude that other factors must be taken into account. The 


(fiadplke mamtained, the sffiaracter of the soldiers themselves, 
imd the procedure with regard to admkskm into hospital, na 
doubt all affect die retnms. Further, a sort of opidenric rise 
utd faS is to be noted. AH the returns given in tlie first table 
show a simultaneaus rise for several years, beginning with 1876; 
and having reached a maxwium, ea^ shows a progressive M, 
l&ewise lasting over several years. This points to another 
distmiring factor. It is convaicingly shown by the figures for 
the protected districts m the United Kingdom before, during, 
and after die period of protection. In 1864—^that is, just before 
the first Contrgious Diseases Act came into operation—the 
proportional figure was s6o; ten years later it had fallen to 
is6; but m 1883 it had risen ^in to *34, in spite of the pro- 
tecdon. Then, {H-otection being removed^ it rose to *76, but 
afterwards fell again progressivriy to ipt m 18^5, without any 
proteetbn. It is therefore evident that in interpreting the 
statistics allowance must be made for large fluctuations due to 
causes quite independent of the protective system. The margin 
of difference, however, between the British and European re¬ 
turns is so large that, when all allowances have been made, it is 
impossible to doubt that a considerable degree of real protection 
is afforded to soldiers by the system. This conclusion is con¬ 
firmed by the comparatively high returns for the army of the 
United States, and still more by the Indian statistics. They 
rose gradually, it is true, during the cantonment system, but 
when that was dropped disease increased with shocking rapidity. 
Between 1887 and 1895 the admissions for primary syphilis 
rose from 75-5 to i74'i per 1000, and those for secondary 
syphilis from 99'4 to 84'9. 

The broad comclusion is that under special conditions, and 
when rigidly enforced, registration and medical examination 
do to a considerable extent fulfil the purpose of protecting health. 
Their failure to do so among the population at large and under 
the ordinary conditions of life is not surprising when we regard 
the amount of venereal disease which still occurs even among 
soldiers protected by the roost rigorous measures and under the 
most favourable conditions. 

A general view of the whole subject suggests no pleasant 
or hopeful conclusions. Prostitution appears to be inseparable 
from human society in large communities. In different countries 
and ages it has in turn hiea patronized and prolubited, ignored 
and recognized, tolerated and condemned, regulated and let 
alone, flaunted and concealed. Christianity, the greatest moral 
force in the history of mankind, has repeatedly and syste- 
maticaTly attacked it with a scourge m one hand and balm in 
the other; but the effect has been trifling or transient. Nor 
have all the social and administrative resources of modem civi¬ 
lization availed to exercise an effective control. The elemen¬ 
tary laws on wdiich prostitutes rest are stronger than the artificial 
codes imposed by moral teaching, conventional standards or 
legislatures; and attempts at repression only lead to a change 
of form, not of subs^ce. It survives all treatment; and 
though it may coexist with national vigour, its extravagant 
development is one of the signs of a rotten arid decayii^ civili¬ 
zation. In Western communities the traffic is not carried on 
SO openly as in the East, nor is it exploited for purposes of puUic 
revenue, as among the ancients and in the middle ages; a veil 
of reticence and secrecy, for the most part of a transpBrently 
flimsy character, is thrown over it; but whatever is gained in 
pobhc decency is counterbalanced by other attendant evils. 
Two, in particular, are fostered by the policing of prostitutes. 
One is the system of blackmail l^ed ^ the eacecutive. The 
scandal has been most aetorious in the United States, but it 
exists everywhere, and is a constant soufoe of profound cor¬ 
ruption. The other is the growth of the most degraded class 
tl»t ever disgrsuied the name of man—tire creatures who live 
upon the earnings of individual prostitutes, with whom they 
cohabit. They are called soutenttirs in France, louis in Gennony, 
ctdets in New York, and by various slang names inGceat Britain. 
They are all criming. They flourish chiefly on the continent of 
Euk^, where they exist in laige and ever-increa«ng numbers; 
but they find th^ way everywhere;, and are s. dangerous 
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bvideta’ R«belIion, as tbe Qvil War was called, had drawn its 
strength laigdy from the iree^ade aentimeat. The policy of the 
protectioiust party had eatpaaded with the growth of the couati^ 
and the necessity of coming to terms with the antagonistic 
elements. Thus at first the platform of the protectionists had 
been onecf reaioBably low duties oa manulactured oommodities, 
low duties on half-manufahtured and no duties at all on raw 
material. But as the country advanced, and it was seen how the 
interests Of manufacturing had been ^quiokened by the policy 
of dtacrimkatton, those engaged in producing raw materials and 
half-manufactured commodities demanded that they too shcNild 
be considered. As tliis concession had to be made by the manu¬ 
facturers, they were compeHod to justify it by other arguments 
than tliose used at first. The iirfant-industry argument gave 
I>lace to the proposition, that as long as the prices of raw materials 
and labour were higher in America than abroad, it would be 
necessary to maintain countervailing duties at least equal to 
this difference, in order to protect American industry. One 
br^h after another of manufacturing or agriculture was 
included and given the benefit of protection. In order to 
have satisfactory theoretical basis for such a policy, the theory 
was advanced that foreign trade was a necessary evil, to be 
diminished as much os po.ssible. The ideas were advanced and 
spread"throughout the country : that the home market should 
be reserved for home products; that the labourers should be 
OTOtected again.st the influx of foreign cheap labour (Chinese 
Exclusion Acts; restrictivo immigration laws); that prices 
should be kept high, so as to enable employers to pay high wages; 
that shipping should be encouraged by subsidies, the sugar 
mdustries by bounties; that the nation should become ever more 
indepmdent of foreign nations for all its iiiclu.strial products, 
and capable of holding its own against the world in industry as 
well as in arms. 

The protective party has been the national party during a 
time when the greatest question before the American people 
sms whether it was to be one nation, or two, or twenty, and it 
naturally profited by the inevitable victory of nationalism; it 
has always stood for honest payment of national and state 
debts, if not in the standard according to which they were con¬ 
tracted, ia a still better one, and it has profited naturally by 
this attitude in a country where the development of trade and 
industry was rapidly and steadily towards a capitalistic state 
of society in which such policy is favoured; it has stood for a 
vigorous and active independence in the field of world politics, 
and it has naturally profited by this fact in a country which was 
rapidly forging ahead to take its place among the greatest of 
existing nations, and with an ever-increasing self-consciousness 
was ready to assert itself among the nations of the world; it has 
stood fur free labour against slave labour, and consequently 
profited here again in a country whose greatest conflict turned 
upon the question whether the system of slave labour should be 
extended or not; it has stood for high wages for Americcm 
labourers, and in words at any rate has advocated a policy 
directed to protecting them against competition with the “ pauper 
labour ” of the Old World. It has stood for government activity 
in the direction of developing railways and canals; of estt^ 
lishing education upon national lines, making it free, in all grades 
from the kindergarten to the university, to all citizens of the 
republic, and it has profited by this association in a country 
where all influences were telling in favour of this tendency. In 
short, whatever one may think of the wisdom or folly of trying 
to devriop national industry by a system of discriminating 
duties, the protective party as such in the United States has 
been on the progressive side of so many of the deep questions 
of luttional importance that it has obtained and kept the' 
allegianoe of thousands of men who would have been glad to see 
a change, or indeed a revmsal, in the tariff policy of the party. 

The h^ry of the tariff p^icy in Germany had been very. 
atmilar to that of the United States, Be^ning with the ei- '■ 
amtoumr ^ absolute fi«e tradsamong the various' 

otfftuar, States in the earlier customs union, it ex-1 

tasded iluifolicy, by the establishment of the North German 


Omfedeeation and the nsw German Empire, to all the states now 
included in the federation. The loqg-wished-for political nnion 
meant political independence, and when political indepmul^e 
was once achieved, industrial and commercial indqiendence 
were next desired. Within the empire itself it was necessary, 
if the new organization were to be strot% and vi^rous, that 
the central government should become indcfien^at of the 
individual states; and this oould be best effected by giving 
it a venue system based upon import duties, which m the 
long run has enabled the central government to subsidize the 
state governments, and thus bring them stUl further under its 
influence. To develop this system the political support of some 
strong party was needed. This party was found in the pro¬ 
tectionist dements, which have thus again become the national 
party in a state which was being rapidly nationalized; the 
industrial party in a society which was rapidly passing from the 
agriculture to the industrial condition; the capitalistic party 
in a society which was rapidly becoming capitalistic in ei its 
tendencies, it stood for Industrie and commercie, as well as 
politice, independence of other countries, and thus satisfied the 
longing for natione unity and independence of a people which 
had suffered for centuries from disunion and dependence. 

These two examples may serve to explain how the two most 
powerful industrial nations next to Great Britain became and 
remained highly protectionist in sentiment and in action, and 
how they both opened the zoth century with a more openly 
declared and a more fully developed system of protection than 
ever before. 

Protection as a theory or doctrine is to a certain extent an 
outgrowth or modification of the old doctrines of mercantilism. 
In its modem form, however, it dates really from maOirM 
the celebrated report on manufactures made by Aine*t»i 
Alexander Hamilton when secretary of the U.S. CrMea. 
Treasury in the year 1791. The views there advanced have 
been further developed by Friedrich List and Henry C, Carey, 
and have in later years been carried along somewhat different 
lines to their logical conclusions by Simon N. Patten and George 
Gunton. Starting from an argument in favoia of temporary 
duties on manufactured goods irnported from abroad until 
such time as the infant industry might take firm root, the 
development proceeded through List, who favoured the main¬ 
tenance of such duties until the country had passed into the 
mancfacturing stage as a whole, and then through Carey to 
Patten and Gunton, who maintain that a protective policy, 
extended to cover agriculture, trade and mining, shonld be pre- 
seri'ed as tlie permanent policy of the country until the entire 
world is one nation, or all nations have reached the same level 
of political, economic and social efficiency. The protective 
policy, which a century ago was to be, in the view of its 
advocates, temporary and partial, has bmme to-day, in the 
arguments of its apologists, permanent and comprehensive. 
We must content ourselves here with a brief statement of the 
arguments of the leading and most successful defenders of 
saMem protectionism. 

Alexander Hamilton, at that time secretary of the treasury, 
submitted his celebrated report on manufactures to the Congress 
of the United States on Uie sthof December 1791. It 
is in a certain sense the first formulation of the modem " 

doctrine of protection, and all later developments start from it 
as a basis. It is a positive argument directed to proving that 
the existence of manufacturing is necessary to the highest 
development of a nation, and that it may be wisely promoted 
by various means, of which the most iipportant is a ^stem of 
discriminating duties upon foreign imports. Among the 
to be attained by the development of a flourishing manufacturing 
industry are mentioned; (i.) Ind^endence of foreign nations 
for military and other essential supplies, (z) A positive aug¬ 
mentation of the produce and revenue of society, growing out of 
((z)divi5ion of labour,(i)«xtensive use of maedtinery, (r) additional 
employment to classes of the community not ordmanly engaged 
in business. (3) An increase in the immigration of skilled labourers 
from foreign countries. (4) A gzsater scope for the diversity 
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of tafenta and .dupodtioin which dobtiimnate mm imm '■ 
otlwr. (3) A maw ample aad varioaa Md for mtetpriie. 

(61) In itmuy -caKS a hew., and in all a more certain and Steady 

dm«B»dtarthe«aplus}>Mduceoftlieaoil. < 7 )Aji»»el«oraJBv« 
and pmiperous taa^ idum ii the countiy were adlely agiieiiltuEak 
Among the feasible means of pramoting the dewelopmeat of 
such an industry he mmtione the Mowing: ftotoctave 

duties, or duties on fonign articles which are the «yals of the 
■domestic'OBesi, to ba encouraged, (a) ftohibitjonof rwsl artities 
or duties equivalent to pc^ibitioa. (3) Prohttntion of the 
exportation of the materials of mauufaotorea. (i) Pecuniary 
bounties. (5) Prensionis. (6) Exenqstion of the matenals of 
manufactures from duty. (7) Drawbadts of the duties which arc 
iBt()0sed on the materials of manulactittes. (8) The encourage¬ 
ment of new inventions and discoveries at home, and the intro¬ 
duction into the United States of such as may have been tn^ in 
other countries; particularly those which rdaitc to .machinery. 
{a) Judicious regulations lor the inspection of manufactured 
oommodities. (lo) The facilitating of the pecuniary remittances 
from place to place. 

The above suggestions contain the outline of a comprehensive 
scheme for developing the manufacturing resources of the 
country, and the United States has aubs^umtly adopted, in 
one foini or another, almost oh of these propositions< Han^ton 
considered that the duties, &c., would not have to be very high or 
very long continued in order to accomplish their legitimate ends, 
after which they would beewne utuieoessaiy, and would naturally 
be abolished. He conceded that, generally speaking, import 
duties were taxes on the customer, and therefore burdens—-but 
burdens which might well be temporarily borne for the s^e of 
the ultimate advantage arising from dieaper goods and diversi¬ 
fied industries. He emphasized also the advantege of a home 
market for agricultural products, and seemed to think that the 
United States had to pay the cost of transportation both on the 
agricultural products it exported and the manufactured goods it 
imported. This report remained the armoury from which the 
protectionists drew their weapons of offence and defence for 
two generations, and it has not yet cefased to be the centre around 
which the theoretical contest is waged ev«i to-day in Germany 
and France as well as in the United States. 

The next great tiieorist in this field was the German, Ftiednch 
List, who, while an exile in the United States, became imbued with 
protectionist ideas, and after doing substantial .service 
for them in the country of his adoption, returned to 
Germany to do battle for them there. He published his Naiien^ 
System of PdiHcal Economy in Germany in the yew 1841. jt 
had great and immediate succe.ss, and has exercised a wide 
influence in Europe on theoretical discussion as well as on practi¬ 
cal politics. List, like Hamilton, looked on protection as a 
temporary system designed to fadlltote the passage of a county 
from an agricultural to a manufacturing state. He ac^tto 
free trade as generally and permanently true, but suited for 
actual adoption only in that cosmopolitan era tow'ards which 
the world u progressing. But in order to prepare for thrs cos¬ 
mopolitan period it is first neoessary for each nation to develon 
its own resources in a complete and harmonious manner. A 
comprehensive group of national economies is the fundament^ 
coiiition of a desirable world economy; otherwise there would 
be a predominanca of one or of a lew nations, which would of 
itself cosstituto an imperfect civilization. Protection is a mews 
of educating a nation, of advancing it from a lower to a higher 
state. He admits thiU; it may involve a loss, but only in the 
senw ♦k**' money expended for an education or an educational 
system is a loss, or that money spent for seed com is a loss. To 
the cosmopolitan system of Adam Smith, List opposes toe 
nationid system as a preliminary and necessary stage. He 
t^vtfiurg the imposition of duties as the most efficient means of 
effecting the protection whidi he has in mind. Agriculture wul 
besilfficiently protected by toe constant demwd for itsproduefe. 
The essence of Jus larger work is contained in a pan^hlet pub- 
fished in Philaddphia in ifliy, entitled OstUines of Ammam 
Pdilieel Etumomy. It is. In fact, a series of letters advocating 


the further d»r«tej«natt of toeprteective system drtady adopted 
to toe United States. ... r 

The to ird great name to. the history of protoctum v thU of 
Henry C.CM!ey,aa Ameriesa, to some wwi themostdisw^Hted 
and most influential of the foBowers of Hamilton and eveyi 
list. He was at first a. .strong free trader, then a »««• 
protectionist who believed to protectioa as a preparation for 
free trade, and finally an unoomproinistog advocate of prottetton 
to aU circumstaaces and for aH nations, lb him and in Simon 
M. Patten, tl» last, and in many respects tlto ablest, of the 
apologists for protection, we have the theordtioal development 
correspmiding to the practical outcome of protectioa as a com- 
prdiensive aU-embractog scheme extending protection to all 
branches of industry alike—agrkultu^ manufacturing ^ 
mining—and aiuiug to be permanent in its form and policy. 
As Patten ejwesscs it! “ Protection now changes from a tern- 
porary expedient to gain specific ends (such as the establishinent 
of manufactures), to a consistent endeavour to keep society 
dynamic and progressive. Protection has become part of a 
fixed national priicy to increase the value of labour with the 
increase of j»oductive power, and to aid in the spread of know¬ 
ledge and skill, and in the adjustment of a people to its environ¬ 
ment.” The object of protection has now bewme, to tte vtow 
of the theoretical American protectionist, not an approodamtion 
to Eurc^iean industrial conditions, but as great a differentiation 
from them as possible. Carey’s works were trantiated into the 
leading European languages, and contributed doubtless to the 
spread of protectionist ideas, though the extreme form in which 
his views were expressed, and the rambling illogical method of 
exposition, repelled many who might otherwise have been 
attracted by the course of his thought. 

Economists of other schools, with the exception of the more 
rigid British free traders, have allowed a relative validity to 
the doctrines of List; and even among older British economirts, 
Mill and some of his discijdes conceded the logii^ possMity 
of quickening the develop^nt of an industry by import duties 
to such a way as to result in more good than harm, though they 
have hardly been willing to acknowledge that it is practically 
possible. The modern historical school of political economics 
have generally admitted the reasonableness of protective policies 
at certain times and places, though usiually finding toe justifk»- 
tion in political and social considerations rather than in economic. 
And while the British objections to protectionism in any form 
have been widely upheld by tlie more conservative econoimsts in 
England, the new political school of “ tariffTeform and colonial 
preference ” has found strong support at the hands of such 
British authorities on economics as Professors Cunningham, 
Ashley and Hewins, or the authors of Compatriot^ Chrb Essays, 
1906 (J. L. Garvin and others), whose advocacy of a national 
policy recalls the work of Hamilton and List. (B. J. J-l 

Authorities.—P. AShley, Afoisrw Tariff History (Londoi^i^^); 
W. I. Ashley, The Tariff Probkm (London, 1904); A. J. Balfwir, 
Economic Notes on InsnUaf Free Trait (London, 19035: ^ndel, 
La PoliHaue preSecSionitie eu Angldierre (Paris, 1904); F. Bowen, 
American Political Economy (New York, 1875); B. l^udo, Die 
Grundtaeen and die Cftenten des Chamberlainismus: SMten sur 
Taritmformbewegnnf m gegenwartigen England (Z^h. 

J. B. Byles, So^WssM of Free Trade (London, 11^3) i G. Byng, iV^- 
iion (London, 1901); H. C. Catty, Principles of Social Science {3 voia., 
Phfladelphia, 1838-1839), Harmony of InUrests—AgrMltural, 
Manufa^ring and Commercial (^Uaddph^, 1873); C. K 
Protection in Canada and Australasia (London, Jtot)! Cumung- 
ham. The Rise and Decline of the Free Trade Movement (London. 
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by S. X.Ioyd, London, 1904]; A..M. Low, Prohefitm in the United 
State) (London, 1904); H. O. Meredith, Protection in France (London, 
1904J; S. hJ. Patten, Economic Basis of Protection (I^iladelphia, 
1890); t^o Rabbeno, American Commercial Policy (London, 1095); 
Ellis H. Roberts, Government Revenue, especially the American System, 
an argument for industrial freedom against the fallacies of free trade 
Boston, 1884); R. E. Thompson, Protection to Home Industries 
New York, t886) j E. E. Williams, The Case for Protection djorsAoa, 
1809); J. P. Young, Protection and Progress; a Study of the Economic 
Bases of the American Protective System (Qiicago, 1900]. 

PROTECTOR, a Latin word (formed from protegere, to cover 
in front) adopted into English. In post-classical Latin the 
protectores were the body-guards of the emperors, and of the 
Praetorian prefects until, under Constantine the Great (306-337), 
they ceased to exercise militaiy functions. The protect(ires, mt\i 
tite domestiei, continued to form the body-guard and household 
troops of the emperor. They were veterans selected from the 
legions, and were capable of being appointed to high commands. 
In the Roman curia the protectores regnerum are cardinals who 
take charge of the affairs of the “ province ” to which they are 
named which come before the Sacred College, and to present 
them for consideration. In England “protector” was used 
first for the regent during a minority {e.g. the Protector 
Somerset, and then by Oliver Cromwell when he assumed the 
government in 1653). The name thus acquired a revolutionary 
significance, and has not since been officially used in England. 
In Spanish America the bishops were officially protectors of the 
Indians. The title is convenient for a ruler who wishes to 
exercise control outside the limits of his direct sovereignty. 
Thus Napoleon called himself protector of the Confederation 
of the Rhine. The kings of France, and the governments 
which have arisen out of the Revolution, were protectors of 
the I.,atin Cliristians in the Turkish Empire, while the tsars of 
Russia have claimed the same position towards the Orthodox 
Christians. 

See App. B to vol. ii. of Bury’s edition of the Decline and Fall 
(London, 1896); Du Cange, Glossarium lat.; Sord, V Europe et la 
rivolution frangaise, voL vii. (Paris, 1904). 

PROTECTORATE, in international law, now a common term 
to describe the relation between two states, one of which exer¬ 
cises control, great or small, direct or indirect, over the other. 
It is significant of the rare use of the term until recent times 
that the word does not occur in Sir G. C. Lewis’s book on The 
Government of Dependencies. Yet the relation is very ancient. 
There have always been states which dominated their neigh¬ 
bours, but which did not think fit to annex them formally. It 
has always been politic for powerful states to facilitate and hide 
schemes of aggrandisement under euphemistic expressions; to 
cloak subjection or dependence by describing it in words in¬ 
offensive or strictly applicable to other relations. A common 
problem has been how to reduce a state to submission or sub¬ 
ordination while ostensibly preserving its independence or exist¬ 
ence; to obtain power while escaping responsibility and the 
expenditure attending the establishment of a regular adminis¬ 
tration. Engelhardt {Les Protectorats aneiens et modemes) and 
other writers on the subject have collected a large number^of 
instances in antiquity in which a true protectorate existed, even 
though the name was not used. Thus the Hegemony of Athens, 
as it existed about 467 B.C., was a form of protectorate; though 
the subject states were termed allies, the so-called “ allies" 
in all important legal matters had to resort to Athens (Meyer, 
Gesekichte des Alterthums, vol. iii. § *74). 

In dealing with dependent nations Rome used terms which 
veiled subjection (Gairal, Les Protectorats internationaux, p. 
26). Thus the relationship of subject or dependent cities to 
the dominant power was described as that of dimies to the 
(Marquardt, Romische Staatsveruaitung, 2nd ed., vol. i. 
p. 80). Such cities might also be described as dvitates foederatae 
or dvitates liberae. Another expression of the same fact was 
that certain communities had come under the- power of the 
Roman people; in dediHtmem or in /idem populi rotnani venire 
(Marquardt, Romische SUtatsverwallung, i. 73, 81). The king¬ 
doms of Numidia, Macedonia, Syria and Pergamum were ex¬ 
amples of protected states,- their rulers being teemed mservientes. 


The Romans drew a distinction between foedera aegua and 
foedera inigm. The latter created a form of protectorate. 
But the protected .state remained free. This is explained in a 
passage of the Digest 49. 15. 7; “ Liber autem populus est is, 
qui nullius alterius populi fwtestati est subjectus, sive is foedera- 
tus est; item sive aequo foedere in amicitiam venit, sive foedere 
comprehensum est, ut is fwpulus alterius populi majestatem 
comiter coaservaret. Hoc enim adjichur, ut intelligatur alterum 
populum superiorem esse: non ut intelligatur alterum non esse 
liberum ’’(Marquardt, Romische StaatsverwalUmg, 2nd ed., vol. i. 
p. 46; Mommsen, Romisches Slaatsrecht, vol. iii. pU i, p. 645, 
and the instances collected by Pufendorf, 8 c. 9. 4). 

In medieval times this relation existed, and the term “ pro¬ 
tection ” was in use. But the relation of subordination of one 
state to another was generally expressed in terms of feudal law. 
One state was deemed the vassal of another; the ruler of one 
did homage to the ruler of another. In bis book De la Ripub- 
lique Bodin treats of ceux qui sont en protection (1 c. 7), or, as 
the Latin text has it, de pairodnio et clientela. In Bodin’s view 
such states retain their sovereignty (i c. 8). Discussing the 
question whether a prince who becomes a cliens of another 
loses his majestas, he concludes that, unlike the true vassal, 
the cliens is not deprived of sovereignty: “ Nihilominus in 
foederibus ct pacis actionibus, quae inter principes aut populos 
societate et amicitia conjunctissimos sancientur; earn vim habet 
ut nec alter alter! pareat, nec imperet: sed ut alter alterius majes¬ 
tatem observare, sine ulla majestatis minutione teneatur. 
Itaque jus illud clientelore seu protectionis omnium maximum 
ac pulcherrimum inter principes censetur ” (i c. 7). Elsewhere 
Bodin remarks, “ le mot de protection est special et n’emporte 
aucunc subjection de celuy qui est en protection.” He dis¬ 
tinguishes the relation of seigneur and vassal from that of 
protecteur and adherent. As to whether the protected state or 
prince Ls sovereign, he remarks," je tiens qu’il demeure soverain, 
et n’est point subject.” He makes dear this conception of 
protection by adding, “ I’advou^ ou adherent doit estre exempte 
de la puissance du protecteur s’il contrevient aux traictes de 
protection. Voila done la plus grande seuret6 de la protection, 
e’est empescher s’il est possible que les protecteurs ne soyent 
saisis des fortresses ” &c. (p, 549, ed, 1580). Sometimes letters of 
protection were granted by a prince to a weak state, as e.g. by 
Louis XIII. in 1641 to the prince of Monaco (Gairal, p. 8r). 

Reverting to the distinction in Roman law, Grotius and 
Pufendorf, with many others, treat protection as an instance of 
unequal treaties; that is, “when either the promises are unequal, 
or when cither of the parties is obliged to harder conditions ” 
(De jure belli et pads, 1 c. 13. 21; De jure naturae, 8 c. 9). 

The iollowing are some definitions of “ protectorate ” : " Principia 
privUegium, quo ne alicui via inleratur, cavetur, eumque in pro- 
tectionem auacipit." ' Du Cange -. “ La aituation d'un 
etat h I’egard d'un autre moma puiasant auquel il a ^?», *** 
promis son appui d'une tnaniCre permanent " (Gairal, J^T®***' 
p, 53) ; a definition applicable only to certain simple 
forms of this relation. " Pour le prot6g8, une condition de mi- 
souverainett substitute & la pleine indtoendance que comporte Ic 
regime de simple protection ” (p. 58). “^La situation respective de 
deux itats de puissance inCgale, dont I’nn contracte I'obligation per- 
manente de ufifendre Tautre, et en outre de le diriger" (p. 62). 
" Untcr einem Protektorat versteht man ein SchutzverhMtniss 
iwischen rwei Staaten des Inhalts dasa der eine Staat, der Oberstaat 
Oder schutzherrliche Staat, zum dauemden Schutze des anderen 
Staates—dos Schutzstaates odor Unterstaates—v^flichtet ist; 
woiiir ihm ein mehr oder weniger weitgehender Einfluss auf die 
auswitrt^on Angelegenheiten desselben und theilwelse auch auf 
dessen innero VcrhSltnisse eingeraumt ist ” (von Stengel, Die 
deutschen Schuizgebiete, 11). " Das -Verhaltniss von zwei (oder 
mehreren) Staaten, das in materieller Beziehung auf dem dauemden 
Bodfirfniss des Schutzes eines schwficheren Staates durch eiqen 
sUrkeren boruht " (Ullmann, s. z6). 

“ The one common element in Protectorates is the prohibition 
of all foreign relations except those pernutted by the protecting 
state. What the idea of a protectorate excludes, and the idea cn 
annexation, on the other hand, would include. Is that absolute 
owaership which was signified by the word dominium in Roman 
law, and which, though n,ot quite satisfactorily, is sometimes 
described as ' territorial sdvere^ty.’ The protected country 
remains, ia regard.to the protecting state, a foreign country; and 
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♦hij beiae bo, the lobabltants of the proteotoinite, whether native- 
born or uiunigraht eettiers, do sot by vl^e of the relations!^ 
between the prote c t i ng and the protMted state become subjects 
of the protsctlag state" fLoid Jnstiee Kennedy, lUx v. 'Cr»a», 
toio, 79, i./., p. 80a), " The mark of a protected state or people, 
whether civuized or uncivilized, is that it cannot maintain poUtical 
Intorcourse with foreign powers except through or by permission of 
the protecting stete^' (Hall, Forngn JurisdiclicH of the British 
Croum, p. 218). "A Biftish protectorate is a country which is not 
within British dominions, but as regsuds its foreign relations is 
under the exclusive control of the lung, so that its government 
cannot hold direct communication with any other foreign power, 
nor a foreign power with that Government" (Jenkyns, British Buie 
and Jurismcttofi beyond the Seas, p. 165; Reinsch, Colonial Govern¬ 
ment, p. 109; Payne, Colonies and Colonial Federations, p. 194). 

The term is used very loosely. Often it designates a relation 
which it is doomed police to leave indefinite; a state desires to 
obtain the reality of conquest without the responsibilities attaching 
thereto. Protectorate may mean no more than what it says: 

" One state agrees to protect or guarantee the safety of another." 
The terra is also empfoyed to describe any relation of a poUtical 
superior to an inferior state. It is also used as the equivalent of 
suzerainty. As appears from the article Suzbrainty, the terms 
are distinguishable. But both imply a desire to carry out changes 
without friction and not to break up ancient forma; both proceed 
on the plan of securing to the stronger state the substance of jwwur 
while allowing the weaker state a semblance of its old constitution. 

It is a form of empire or state building which appears whm a power¬ 
ful, expanding state comes in contact with feebler poUtical organi¬ 
zations, or when a state falls into decay, and disintegration sets in. 
Tlio creation of a protectorate is convenient for the superior and the 
inferior; it relieves the former from the fuU responsibilities incident 
to annexation; it spares to some extent the feelings of the latter. 

Certain protectorates originate in treaties; others have been 
imposed by force. Some are accompanied by occupation, in 
which case it is difficult to distinguish them from annexation. 
Thus the treaty of May 1881, art. 2, between France and Tunis, 
provide.", for the occupation of strategical points by the protecting 
state (A. Devaulx, Lfs Protectorats de la France, p. 21). 

The establishment of a protectorate may be akin to a guar¬ 
antee. Generally, however, the former implies a closer relation 
than a guarantee; and the two relations may be widely different, 
as may be seen by comparing treaties of guarantee with the 
treaty establishing the protectorate of Tunis._ 

Strictly speaking, a protectorate .cannot exist over a domain 
uninhabited or ruled no organized state; in such cases the 
elements of the true protectorates are wanting. But the 
di.stinction is not adhered to. The difficulty of defining the 
relations between the protected and the protecting states is 
greater, oecause a protectorate may imply a condition of transi¬ 
tion : a contractual or limited relation of state to state, more 
or les" rapidly changing into true union. 

It has been the policy of the British government in India to 
establish on the frontiers, as elsewhere, protectorates. The 
political advantages of the system are pointed out in Sir A. 
LyalTs Rise and Expansion of the British Dominion in India. 
It is a system “ whereby the great conquering or commercial 
peoples masked, so to speak, their irresistible advance ”; it 
was much practised by the Romans in Africa and 
tmHaa Pro- it has been chiefly applied in modern times 
teotor* re. India (p. 326). The Indian states are some¬ 
times described as “ Feudatory States,” sometimes " Indepen¬ 
dent and Protected States " (Twiss), sometimes “ Mediatized 
States ” (Chesney), sometimes “ Half-Sovereign,” sometimes 
as in a position of “ subordinate alliance ” (Lord Salisbury, 
Parliamentary Papers, 1897 [c. 8700], § 97). The Inter¬ 
pretation Act 1889 (53 & S3 vk:t.c. 63, s. 18) refers to ^e 
Indian native princes as under the suzerainty ” of the British 
Crown. Thesestatesare really jw g«»wj,and their precise position 
can be understood only by a private examination of the treaties 
Meeting them. The following are the chief points as to which 
Indian states are subject to English law: (i) the governor- 
general is empowered to make laws for servants of the British 
government and European and native Indian subjects of his 
majesty; (2) British laws are in force in certain parts of the native 
states,e.g.in cantonments; (3) native princes have adopted certain 
British laws, e.g. the Indian Penal Code; (4) they have no ex¬ 
ternal relations with foreign states; (5) the king is the donor 
of honours; (6) acts of parliament ^ect them indirectly by 


directly affecting the British agent; (7) riiey receive advice, 
which may be akin to commands. (Sm also Ilbert’i Goosm- . 
mani of India, md ed., p. 140.) 
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Among the chief British protectamtes are ; The African maps, 
consisting of the western group—Gambia; Sierra Leone; Ashanti 
{northern territory); Northern Nigeria; Southern Nigeria (with 
which is amalgamated Lagos). The southern group—Beimuanaland; 
Southern Rhodesia; Swaziland. The central group—North-east 
Rhodesia and North-west Rhodesia; Nyaealand, The eastern group 
—British East Africa; Uganda; Zanzibar and Pemba (sometimes 
described as “ a sphere of influence "); Somaliland; and the Sudan. 

There is a group of protectorates near Aden, including the island 
of Sokotra. There are also the Bahrein Islands in the Persian Gulf. 
Jurisdiction over these protectorates is, generally speak¬ 
ing, exercised under orders in council made under the 
Foreign Jurisdiction Act 1890 (Burge’s Colonial and 
Foreign Law, 2nd cd. p. 320). There is also the Malay 
group, oonsi-sting of the Malay States in the Borneo peninsula and 
IB Boineo, the protectorates of North Borneo, Brunei and Sarawak. 
Protectorates also exist in the Western Pacific group of islands 
(including the Friendly Islands, the Ellice and Gilbert group, and 
the British Solomon Islands). 

There is the interesting case of Papua (formerly British New 
Guinea), over which a protectorate was established in 1B84, but 
which became in 1906 a territory of the Australian Ckraunonwealta. 
There are also dependencies, or protectorates, attached to India, 
Baluchistan, Sikkim and Andaman Islands. 

France possesses several protectorates, of which the chief are 
Tunis, Annam and ToMking. Her policy has been until lately to 
transform tliem into French territory. Such change has taken 
place as to Tahiti and Madagascar, and such in effect is the posi¬ 
tion of the Indo-China protectorates (Devaulx, Les Protectorats de 
la France ; Report by lu: lister, Pari. Papers, 1908, Cd. 3883). 

The chief German protectorates are South-west Africa, Togoland 
and Cameroon, German East Africa, Kaiser Wilhelm Land, Bismarck 
Archipeliwo, Solomon Islands, and Kiaochow—under lease from 
China —fUr Kolonialrscht, 1907, P- 3 ii). Russia has the 
protectorates of Khiva and Bokhara; and China exercises or claims 
rights as jirotector of certain dependencies. 


There are two principal classes of protectorates; the first 
being those exercis^ generally by treaty over civilized countries. 
Of the first, the chief are; (a) that of Cracow, which was re¬ 
cognized by the Treaty of Vienna as an independent state, 
and placed under the protection of Russia: it was incorpor¬ 
ated with Austria in 1846 ; (i) Andorra, protected by Spain 
and France as successors of the counts of Foix (see Andorka) ; 


(^) the Ionian Islands, placed under the protection of Great 
Britain by the Treaty of Paris of 1815. 

The second class of protectorates consists of those ex¬ 
ercised by one civilized state over an uncivilized people, 
sometimes called a “ Colonial Protectorate ” or “ pseudo-pro¬ 
tectorate,” and usually the preparatory step to annexation. 
These have become common, especially m Africa, since 
1878. The second class may be subdivided into two groups : 
(fl) protectorates exercised over countries with organized govern¬ 
ments and under recognized sovereigns, such as the Malay 
States; and (J) those exercised over countries possessing no 
stable or definite governments and rulers. The territories of 
chartered companies, when not within the dominion of the 
protecting state, may also for some purpo.ses be regarded as 


protectorates. 

Attempts have been made to define the reciprocal rights 
and duties of protecting and protected states. Sometimes 
the treaty creating the relation defines the obliga- ^ 
tions. Thus in the treaty with respect to Sarawak Datiee tt 
the latter is described as an "independent state Pnteetiag 
under the protection of Great Britain.” “Such 
protection shall confer no right on his Majesty’s statie. 
government to interfere with the internal ad¬ 
ministration of that state further than is herein provided.” 
The British consular officers are to receive exequaturs in the 
name of the government of Sarawak. Foreign relations are 
to be conducted by that government, and the raja cannot 
cede or idienate any part of the territory without the consent 
of the British government (Hertslet, 18. 397). In the treaty 
creating a protectorate over the territories of the king and 
chief of Opopo (Hertslet, 17. 130) the sovereign underlies to 
extend to them, and to the territory under their authority and 
jurisdiction, his favour and protection. They promise not to 
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enter into " any correspondence, agreement or treaty with any 
forem nation or power, except with the knowledge and sanction 
of Majesty’s guvemment,” Some treaties establishing 
protectorates provide for direct interisraice with internal 
affairs; for example, the treaty of 1847 creating a French pro¬ 
tectorate over Tahiti, and that of 1883 as to Tunis. Sometimes 
the Oberslaal —^to use a convenient expression—^is content to 
insist upon the presence of a resident, ^0 guides the policy of 
the native ruler. In the case of proteclnrates over uncivilteed 
countries it is usual to stipulate against alienation of territory 
without consent of the Oberstaai. 

The legal position of protectorates is still somewhat unde- 
terminad; there arc an old view and also a new view of their 
nature. The relation may be one of international 
two states having entered into obligatioiw 
/ar«r> by treaty. Or the relation may be one of public 
Mr/oM/ Jic^j one of two states has become subordinate to, 
and incorporated with, the other. The general 
rule is that the protected state does not cease to be a 
sovereign state, if such was its pnevious status. Its head is 
still entitled to the immunities and dignity of a sovereign 
ruler. Further, the establishment of a protectorate does not 
necessarily rescind treaties made between the protected state 
and other states, at all events when it is not k reality 
oonqueft or cession, or when any modification would bo 
to the injury of third parties {Pari. Papers, Madagascar, 
1897 [c. 8700]; Trioiie, 187). Nor does the new relation 
make any change as to nationality of the subjects 
of the two states, though in rorae countries facilities are 
afforded to the subjects of the Unterstaat to transfer their 
allegiance; and they owe a certain ill-defined degree of obedience 
to the protecting state. Nor, speaking generally, does the terri¬ 
tory of the protected state become part of the territory of the 
Oberstaai; in this respect is it unlike a colony, which may be 
regarded as an extension or outlying province of the country. 
At the same time, the question whether a particular protec¬ 
torate forms part of the “ dominion ” or “ territory ” of the 
Crown for any purposes or within the meaning of any statute 
cannot be regarded as wholly free from doubt; its terms and 
intention must be examined. In Rex v. Crewe {1910, 79, L. J. 
874) the Court of Appeal decided that the Bechuunalmid Pro¬ 
tectorate was not part of the dominion of the Crown, but was 
foreign territory. Several writers propose this distinction— 
the protected country is to be conaidered a part of the territory 
as to certain important sovereign rights, and as to other matters 
not. In one view, for the purpose of municipal law, the terri¬ 
tory of a protectorate is not, but for the purposes of international 
law is, within the territory of the protecting state. In another 
view, such territory is foreign only in the sense that it is not 
within the purview of the majority of statutes (see Hall’s 
Internatiortal Late, 6th ed., i*6, Heilborn, 535; Tapper’s Indian 
Protectorates, 336; Laband, a, § 70). 

The older view of the position of a protectorate according to 
international law is contained in the decision of Dr Lushin^n 
in the case of the " Leucade " (6 S.T., n.s., 43a), to the effect ttat, 
the declaratiaa of war by Great Britain against Russia notwi'Si> 
standing, Idle Tnnim Iskuids, which were then under the protectorate. 
of Great Britain, remained neutral. The king of Great Britain 
had the right of declarinyicace and war. " Such a right is insepar- • 
able from protection." But the Ionian states did not become neces¬ 
sarily enemies of the state with which Great Britain was at war. 
According to one view, the protected state is implicated in the wars 
to which the piotactiM state is a party only when the latter has 
acquired a right of military occupation over the territory of the 
fermer. " Cette solution a ttt reconnuc par la France en 1870, i 
propos de la guene contie I'AHemapie pour lea Bes Taiti alors 
Boumises i notre protectorat; die smposerait ponr la Tunisie, 
l'AnBametTcinkin,etpourleCambodge,oule8traitte nous conferent 
le droit d'occupatioo militaire " (M. Pespagnet). In the event of 
hostilities between the protecting and protected states, such 
hosrilities would be re^rded not as of the nature of an insurrection, 
but as a ngular war (Trione, 149). 

By the General Act of riie Beriin Conferenceh was agreed that 
the acquisition of a protectorate should be notified to the signa¬ 
tories to the agreement (art. 34), and it has bem the practice 
to give sudt notice. It was proposed by some of the porwers 


represented that effective occupation should be a condition to 
the cxeatioQ of a protedtorate on the coast of Africa. Butthit 
was opposed by England, and was not adopted (Laband ii.fiSc^ 
Many writers adhere to the doctrine tlmt tiiate it no in^Mr- 
ment (rf sovereignty of the weaker state by ti» establishment 
of a protectorate. They also allege that it is res inter alias ado, 
m arrangement which ooncons only pairties to it. But the 
trend of recent policy and purport of much recent legislation 
are against this view. The distinct tendency, especially as to 
protectorates over uncivilized countries, is to treat, for purposes 
of international law, the territory of a protectotiUe as if it 
belonged to the proterting state. If France, for example, per¬ 
mitted in Tunis or other protectorates operations of an 
unfriendly character to any power, the injured power would no 
doubt look to Firance for redress. This view would probably be 
strongly pressed in the case of protectorates over countries Iwving 
no well-defined or stable government. The probabili^’ is that 
in such cases governments and courts applying international 
law would probably be guided not by technical facts—5ud>, to 
take the case of British possessions, as the fact that on order in 
council permitted appeals to the Judicial Committee—^but would 
look to the facts of the case. “ Any state which undertakes to 
protect another assumes towards the rest of the world responsi¬ 
bility for its good behaviour—the more complete protection 
the more extensive the responsibility—and this responsibility 
involves a duty to interfere if need be ’’ (Coolidge, Untied Slates 
as a World Power, p. 167; and to the same effect Liszt, FeiZiter- 
recht, p, 31; and Zom, Volkerrecht, p. 45). The tendency is for 
protecting states to assert jurisdiction over foreigners within 
the territories of the protected states (Westlake, 187; Jenkyns, 
p. 176; Ilbert, 2nd ed., 393,434). Mr Hall remarks {Jnternatiojud 
Law, 6th ed., p. 126 n.) that “ all the states represented at tlie 
Berlin Conference of 1884-1885, with the exception of Great 
Britain, maintained that the normal jurisdiction of a protector¬ 
ate includes the right of administering justice over the subjects 
of other civilized states,” The Genera) Act contemplated 
measures which are scarcely compatible with the exemption of 
European traden and adventurers from the local civilized 
jurisdiction. He points out that Great Britain—which until 
lately took the view that a protected .state possesses only dele¬ 
gated powers, and that an Eastern state cannot grant jurisketion 
over persons who are neither its own subjects nor subjects of the 
country to which the powers are delegated—had by the Pacific 
Order in Council of 1893 and the South African Orders in Council 
of 1891-1894 asserted jurisdiction over natives and foreign 
subjects. “ The Orders show a gradual increase of the assump¬ 
tion of internal sovereiroty ” (Jenkyns, 193). A similar process 
is observable in the German protectorates, which are treated 
for some purposes as ” inland,” and not foreign territory {Der 
kdoniaie Inlands- und Auslands-begriff, Zeiischrift fiir Kolo- 
nialrecht, 1907, p. 311). The fact is that in the case of pro¬ 
tectorates over uncivilized or semi-civilized countries a develop¬ 
ment is inevitable: control quickly hardens into conquest, ai^ 
international law more and more takes note of this fact. 

Authowtihb.— Bodin, Les Six livres de la Rtpubliqm (Lyons, 
1380); X)» republiea libri sex (Paris, 1586); Stengel, Die Staatr- 
und vdlherrecktliche Stetlung der deuiseben Colonien (iSM); Heun- 
burger, Der Eruierb der Gebietshaheit (1888); D'Oigeval, Les Pro- 
tectorais altemands; annales del'Ecote aes Sciences Politics (1890): 
Wilhelm, ThSorie jnridique des proteciorats (1690); Despagnet, Essat 
sur les proteciorats (1896); Hoiibom, Das vHlberretMliehe Pretoctorat 
(1891); Hall, The Foreipi Jtrri.idietion of the British Crown (t^); 
Stengd, Die deuisthen Schuisgebieit (1895); Gairal, Les Proteciorats 
inlematienaux; liia, Etude thiorijue, &c., sur i'occupation, &t, 
(1896) : Trione, Gli slati civili nei loro rapporti gturidici cot 

ffi barbari e semiberbari (1869); Ilbert, The Government of India 
; Jenkyns, British Rule and jurisdiction befyond the Seat (190a): 
Laband, Das Staalsrecht des deutschen Reiches (1876-1882), ReoMh 
de droit inlemational, civitish et barbares, xvii. z, xviii, 188; 
Stengd, Die Rechlsverkdltnisse der deutschen Schulmbiete (1901); 
Devaubc, Let Proteciorats de la France (1903); artide "Protectorates'' 
in the Encyclopaedia of the Lews of Endani, 2nd ed., v«). xi.; Baty, 
Intematio'kal Law (1909); UUmaJin, FolkemrU, i 26 (iQoffi; Rex v. 
Crewe ’(1910), 79, L.J. 874; Von Stengel in Zeiischrift fur Koto- 
nidi recht (1909), p. 258' Six W. I-ee-Watner, Pratecied States of 
India (1910). (J.M.) 



PROTEOMYXA—PROTESILA.US 


nonOKTXAt • name given bjr B. &a; Lankceta; (Bney, 
Brtl., oth ed.j i8^, aort. “ ^otozoa ") to a group of ratoeoa 
Smoemna. The group was reaHy ncogniied aa dietinct by 
QeakowsU and by Zo^, receiving the Bame of Moaadmea from 



1, VoMpyrella spirogyrae, Cicnk., amoeba phase penetrating a cell 
of Spirogyta b, by a process of its protoplasm c, and taking np the 
substance of the Spirogyra cell, some of which is seen within the 
Vampytella a. 

t, Large individual of Vampyrelld, showing pseudopodia e, and 
food parudes a. The nucleus [though present) is not shown in 
this drawing. 

3, Cyst phase of Vtmpyrtlla, The contents of the cyst have 
divided into four equal parts, of which three are visible. ’ One is 
commencing to break its way through the. cyst-wall /; a, food 
particles. 

4, Atcherina 6o«om‘, Lankester, showing lobose and filamentous 
protopl^m, and three groups of chlorophyll corpuscles. The pro¬ 
toplasm g is engulphing a Bacterfum 

3, Cjrstphaseof.dri:*«fma/ a, spinous cyst-wall; 6, green-coknired 
contents. 

6 , Chlorophyll corpusde of Anb$rina showing tetraschistlc 
division. 

7, Actlnophryd form of Arcbfrina .■ b, chlorophyll corpuscles. 

8, Protomfs primoriialis, Haeckel (Amoeba ptmeia, M. Schultze), 
irom Schultae’a figure. 

the former; but as this name had been usualfy applied to Flagel¬ 
lates and even the zoospores are not always provided with 
flagella, Lankester’s name has become more suitable, and has 
been adopted by Delage and Ildrouard (i8g6) and by Hartog 
(1906). The group entered to a consideraWe extent into the 
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** Ifonen " of HaecU, au p poied (ermawiMfy k tacat it Mt all 
^Mcite adequate^ itudied) to poisett no wneua in the {noto- 
pksm. The iotiowiag are the chancteristla of the group. 
Psoodopoda usually granular, firte flexible, taperug aeneri^, 
HOC fiedy branching; icproduoing sometimM fay limfw fiasioo, 
bat more frequently by multiple flssion in a b^d-cyst whom 
wails may be multiple. Pfaurwditnn formation occasional; kit 
never leading to the formation of a masnve iiuctificalkm.: other 
syngank processes unknown, and probably aaivexisteDt. 
^cystment, or at least a resting stage at full growth, ia wry 
characteristic, and freqiicn%' an excretion of granules ti^es 
place into the first-formed cyst, whereupon a second inner cyst 
IS formed which may be iolkisred by a third. These brood-cysts, 
in which multipfe fisskm takes p1ao», may be of two kinds, 
ordinary and resting, the latter being distaagui^ed by a firm, 
and usually omsonented and cutkularized cell-wall, and on^ 
producing its soospores after an ktervsL Besidet, an indi- 
viduai at any sge may under unfavourable conditions surround 
itself with a ** hypnocyst,” to poss the tnne until matters are 
more suitable to active life, when it emerges nnebanged. 

From the initial character of the brood-cell on leaving the spoio- 
cyet the dividlDg character of the two orders Is taken. 

1. Zoosporeae, Zopf. The brood-cells leave the cyst as “ Monads'* 
(with oneor two flagella). Genera: Psmitopota, Cienk.; Pv«laaKmM. 
Cienk.; Dipiophysalis, Zopf- Gymneeoeeeu, Z.:Apheliiitm, Z.; 
PieudosportdiHm, Z.-Plasmoaiophora, Woroidn; Tetramyxa, Goebd. 

2. Azoosporeae, Zopf. Genera: Endyonema, Z,; VampyrOla, 
Cienk. (figs. 1,2,3); Leptophrjs, Hertw. and Less.; Buesulla, Sorokin; 
Protogenes, Hacck. (fig. 8); Archerina, Lank.(figs. 4-7) ; Sero^oridium, 
L. Pmfier;, Lymphaspondnsm, Calkins. 

Many of the species are endoparasitos in living ecUs, mosl^ of 
Algae or Fungi, but not cxclurivdy. At least two species of Pens- 
dospora have Men taken for reproductive stages in the life-history 
of their hosts—^whence indeed the generic name. Plasmadiophora 
brassicae gives rise to the disease known as " Hanburies " or " fingers 
and toes "in Cruciferae; Lymphosporidium causes a virulent epidemic 
among the American brook-trout, Salvelittus fontinoHs. Anherina 
tottorn is remarkable for containing a pair of ehtorophyU corpuscles 
in each cell; no nucleus has been made oat, bet the ehloro|^U 
bodies divide previous to fission. It is a fresh-water form. Tha 
ccUa oi this species i<xm loose aggregates or filoplasmodia, tike those 
of Sdikrogromia (Foraminifera, q.v.) or Leydenia (Labyrinthuloidea, 
g.o.), &c. 

Vampyrella (figs. 1-3) and Enleromyxa also form a compact 
Plasmodium, which separates into l-nucleate cells, which then encyst 
and dlvdde into a brood of four. 

BiBLioaaapnv.—^F. Cienkowsky in Arebiv fdr mikreskopiseke 
AncOomie (1865); Haeckel, " Die Moneren," in jenaisebe Zeitstbr. 
(rSaS), vdL iv.; W. Zopf, " Die Monadineen,” in Sdtenk's Handbmi 
der Botamih (1M7), vcu. iii pt. ii,. and Beitrdge mr Physiolagit und 
Morpbotogie niedcrer Organtsmen (ibgo); .Delage and E. H&rouard, 
Train ie toologie concrete, vot. i.; La Cellvle et les protoeoaires 
(1896); Marcus Hartog, Can^dge Natural History (1906), vol. i. 

PM. Ha.) 

PROTES1LAD9, in Greek legend, son of Iphiclus, and husband 
of Laodameia. In command of the Greek contingent from 
PhytacE in Hiess-aly, he was the first to spring ashore on Trojaaa 
soil, although he knew it meant instant death. His wife be¬ 
sought the gods below that he might be permitted to return to 
ear3\ for the space of three hours. Her prayer was granted, 
and on tlie expiration of the time allotted she returned with him 
to the nether world. According to Hyginus (Fab. 103, 104), 
Laodameia made a waxen image of her husband. A slave, 
having detected her in the act of embracing it and supposing 
it to be a lover, informed her father, who ordered her to bum 
the image; whereupon she threw herself with it into the flames. 
In another account (Conon, NarraHones, 13) Protesikns survived 
the fall of Troy and carried off Aethilla, the sister of Priam. 
During a halt on the peninsula of Pallene, Aettiflla and the other 
captive women set fire to the ships. Protesflaus, unable to 
continue his voyage, remained and built the cHy of Scione. His 
tomb and temple were to be seen near Eleus in the Thracian 
Chersonese. Nymphs had planted elm-trees, facing towards 
Troy, which withered away as soon as they had grown high 
enough to see the captured city. Protesilaus was the snbject 
of a tragedy by Euripides, of which some fragments remain. 

lUad, il. <>98; Lucian, Dial. mori. xxiii. i; Ovid, Heroides, xiii.; 
PbilofrtratuD, Heroioa, iii. 
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enter into " any correspondence, agreement or treaty with any 
forem nation or power, except with the knowledge and sanction 
of Majesty’s guvemment,” Some treaties establishing 
protectorates provide for direct interisraice with internal 
affairs; for example, the treaty of 1847 creating a French pro¬ 
tectorate over Tahiti, and that of 1883 as to Tunis. Sometimes 
the Oberslaal —^to use a convenient expression—^is content to 
insist upon the presence of a resident, ^0 guides the policy of 
the native ruler. In the case of proteclnrates over uncivilteed 
countries it is usual to stipulate against alienation of territory 
without consent of the Oberstaai. 

The legal position of protectorates is still somewhat unde- 
terminad; there arc an old view and also a new view of their 
nature. The relation may be one of international 
two states having entered into obligatioiw 
/ar«r> by treaty. Or the relation may be one of public 
Mr/oM/ Jic^j one of two states has become subordinate to, 
and incorporated with, the other. The general 
rule is that the protected state does not cease to be a 
sovereign state, if such was its pnevious status. Its head is 
still entitled to the immunities and dignity of a sovereign 
ruler. Further, the establishment of a protectorate does not 
necessarily rescind treaties made between the protected state 
and other states, at all events when it is not k reality 
oonqueft or cession, or when any modification would bo 
to the injury of third parties {Pari. Papers, Madagascar, 
1897 [c. 8700]; Trioiie, 187). Nor does the new relation 
make any change as to nationality of the subjects 
of the two states, though in rorae countries facilities are 
afforded to the subjects of the Unterstaat to transfer their 
allegiance; and they owe a certain ill-defined degree of obedience 
to the protecting state. Nor, speaking generally, does the terri¬ 
tory of the protected state become part of the territory of the 
Oberstaai; in this respect is it unlike a colony, which may be 
regarded as an extension or outlying province of the country. 
At the same time, the question whether a particular protec¬ 
torate forms part of the “ dominion ” or “ territory ” of the 
Crown for any purposes or within the meaning of any statute 
cannot be regarded as wholly free from doubt; its terms and 
intention must be examined. In Rex v. Crewe {1910, 79, L. J. 
874) the Court of Appeal decided that the Bechuunalmid Pro¬ 
tectorate was not part of the dominion of the Crown, but was 
foreign territory. Several writers propose this distinction— 
the protected country is to be conaidered a part of the territory 
as to certain important sovereign rights, and as to other matters 
not. In one view, for the purpose of municipal law, the terri¬ 
tory of a protectorate is not, but for the purposes of international 
law is, within the territory of the protecting state. In another 
view, such territory is foreign only in the sense that it is not 
within the purview of the majority of statutes (see Hall’s 
Internatiortal Late, 6th ed., i*6, Heilborn, 535; Tapper’s Indian 
Protectorates, 336; Laband, a, § 70). 

The older view of the position of a protectorate according to 
international law is contained in the decision of Dr Lushin^n 
in the case of the " Leucade " (6 S.T., n.s., 43a), to the effect ttat, 
the declaratiaa of war by Great Britain against Russia notwi'Si> 
standing, Idle Tnnim Iskuids, which were then under the protectorate. 
of Great Britain, remained neutral. The king of Great Britain 
had the right of declarinyicace and war. " Such a right is insepar- • 
able from protection." But the Ionian states did not become neces¬ 
sarily enemies of the state with which Great Britain was at war. 
According to one view, the protected state is implicated in the wars 
to which the piotactiM state is a party only when the latter has 
acquired a right of military occupation over the territory of the 
fermer. " Cette solution a ttt reconnuc par la France en 1870, i 
propos de la guene contie I'AHemapie pour lea Bes Taiti alors 
Boumises i notre protectorat; die smposerait ponr la Tunisie, 
l'AnBametTcinkin,etpourleCambodge,oule8traitte nous conferent 
le droit d'occupatioo militaire " (M. Pespagnet). In the event of 
hostilities between the protecting and protected states, such 
hosrilities would be re^rded not as of the nature of an insurrection, 
but as a ngular war (Trione, 149). 

By the General Act of riie Beriin Conferenceh was agreed that 
the acquisition of a protectorate should be notified to the signa¬ 
tories to the agreement (art. 34), and it has bem the practice 
to give sudt notice. It was proposed by some of the porwers 


represented that effective occupation should be a condition to 
the cxeatioQ of a protedtorate on the coast of Africa. Butthit 
was opposed by England, and was not adopted (Laband ii.fiSc^ 
Many writers adhere to the doctrine tlmt tiiate it no in^Mr- 
ment (rf sovereignty of the weaker state by ti» establishment 
of a protectorate. They also allege that it is res inter alias ado, 
m arrangement which ooncons only pairties to it. But the 
trend of recent policy and purport of much recent legislation 
are against this view. The distinct tendency, especially as to 
protectorates over uncivilized countries, is to treat, for purposes 
of international law, the territory of a protectotiUe as if it 
belonged to the proterting state. If France, for example, per¬ 
mitted in Tunis or other protectorates operations of an 
unfriendly character to any power, the injured power would no 
doubt look to Firance for redress. This view would probably be 
strongly pressed in the case of protectorates over countries Iwving 
no well-defined or stable government. The probabili^’ is that 
in such cases governments and courts applying international 
law would probably be guided not by technical facts—5ud>, to 
take the case of British possessions, as the fact that on order in 
council permitted appeals to the Judicial Committee—^but would 
look to the facts of the case. “ Any state which undertakes to 
protect another assumes towards the rest of the world responsi¬ 
bility for its good behaviour—the more complete protection 
the more extensive the responsibility—and this responsibility 
involves a duty to interfere if need be ’’ (Coolidge, Untied Slates 
as a World Power, p. 167; and to the same effect Liszt, FeiZiter- 
recht, p, 31; and Zom, Volkerrecht, p. 45). The tendency is for 
protecting states to assert jurisdiction over foreigners within 
the territories of the protected states (Westlake, 187; Jenkyns, 
p. 176; Ilbert, 2nd ed., 393,434). Mr Hall remarks {Jnternatiojud 
Law, 6th ed., p. 126 n.) that “ all the states represented at tlie 
Berlin Conference of 1884-1885, with the exception of Great 
Britain, maintained that the normal jurisdiction of a protector¬ 
ate includes the right of administering justice over the subjects 
of other civilized states,” The Genera) Act contemplated 
measures which are scarcely compatible with the exemption of 
European traden and adventurers from the local civilized 
jurisdiction. He points out that Great Britain—which until 
lately took the view that a protected .state possesses only dele¬ 
gated powers, and that an Eastern state cannot grant jurisketion 
over persons who are neither its own subjects nor subjects of the 
country to which the powers are delegated—had by the Pacific 
Order in Council of 1893 and the South African Orders in Council 
of 1891-1894 asserted jurisdiction over natives and foreign 
subjects. “ The Orders show a gradual increase of the assump¬ 
tion of internal sovereiroty ” (Jenkyns, 193). A similar process 
is observable in the German protectorates, which are treated 
for some purposes as ” inland,” and not foreign territory {Der 
kdoniaie Inlands- und Auslands-begriff, Zeiischrift fiir Kolo- 
nialrecht, 1907, p. 311). The fact is that in the case of pro¬ 
tectorates over uncivilized or semi-civilized countries a develop¬ 
ment is inevitable: control quickly hardens into conquest, ai^ 
international law more and more takes note of this fact. 

Authowtihb.— Bodin, Les Six livres de la Rtpubliqm (Lyons, 
1380); X)» republiea libri sex (Paris, 1586); Stengel, Die Staatr- 
und vdlherrecktliche Stetlung der deuiseben Colonien (iSM); Heun- 
burger, Der Eruierb der Gebietshaheit (1888); D'Oigeval, Les Pro- 
tectorais altemands; annales del'Ecote aes Sciences Politics (1890): 
Wilhelm, ThSorie jnridique des proteciorats (1690); Despagnet, Essat 
sur les proteciorats (1896); Hoiibom, Das vHlberretMliehe Pretoctorat 
(1891); Hall, The Foreipi Jtrri.idietion of the British Crown (t^); 
Stengd, Die deuisthen Schuisgebieit (1895); Gairal, Les Proteciorats 
inlematienaux; liia, Etude thiorijue, &c., sur i'occupation, &t, 
(1896) : Trione, Gli slati civili nei loro rapporti gturidici cot 

ffi barbari e semiberbari (1869); Ilbert, The Government of India 
; Jenkyns, British Rule and jurisdiction befyond the Seat (190a): 
Laband, Das Staalsrecht des deutschen Reiches (1876-1882), ReoMh 
de droit inlemational, civitish et barbares, xvii. z, xviii, 188; 
Stengd, Die Rechlsverkdltnisse der deutschen Schulmbiete (1901); 
Devaubc, Let Proteciorats de la France (1903); artide "Protectorates'' 
in the Encyclopaedia of the Lews of Endani, 2nd ed., v«). xi.; Baty, 
Intematio'kal Law (1909); UUmaJin, FolkemrU, i 26 (iQoffi; Rex v. 
Crewe ’(1910), 79, L.J. 874; Von Stengel in Zeiischrift fur Koto- 
nidi recht (1909), p. 258' Six W. I-ee-Watner, Pratecied States of 
India (1910). (J.M.) 
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of ^ Chsnch, particularly in BerUn. Attelopta more or less 
successful have oeen made from the fint to eicclude clergymen 
and jprofessors identified with it from the jpulpits and chaifs of 
Berlm md elsewhere, though membership m it involves no legal 
disqualification for either. One of the objects of the association 
was to some extent obtained by their organizatun of the I^ssian 
Church when Dr Fallc was cultus minister, on the basis of paro¬ 
chial and synodal reprc^ntation, which came into full operation 
in r879. But the election for the general synod turned out very 
unfavourable to the liberal party, and the large orthodox majority 
endeavoured to use their power against the principles and the 
members of the association. In i^s the position of the associa¬ 
tion was rendered still more difficult by the agitation in Berlin 
of Dr Kalthoff and other members of it in favour of a “ people’s 
church ” on purely dissenting and extremely advanced theologi¬ 
cal prindples. Ihis difficulty has continued, and the extreme 
rationalist position taken up by some leaders has alienated the 
sympathy not only of the obscurantists but of those who were 
prepared to go some distance in the direction of a liberal dieology. 
Wre are now about 35,000 members in the ao branches of the 
Verein. 

See D, Schenkel, Der itvisch* ProUttcutttmtrrin Mtid ttint Btdm- 
tung far die Gegeuwart (Wiesbaden, 1808, and ed. 1871); Der deuische 
ProteetanUnverein iit stintn Statvien urid den Thesen seiner Haupt- 
versatnmlungen /S6j-/SSe (Berlin, 1881); P. Wchlhom in Herzog- 
Hauck's Realencyk. fur prot. Theol. u. kirche: H. Weiuel, " Keligious 
life and Thought in Germany To-day," Hiboert Journal (July igog). 

PROTESTAHT EPISCOPAL CHURCH, in the United States, 
a part of the Anglican Communion, organized after the War of 
Independence by the scattered parishes of the Church of Eng¬ 
land which survived the war. It inherits from the Church of 
England, with which it is in communion, its liturgy, polity 
and spiritual traditions, though it has entire independence in 
legislation. While the clergy of both Churches are cordially 
received in their respective countries, there is no formal con¬ 
nexion between them except in fellowship and in advisory council 
as at the Lambeth Conference. The Church in the United 


States is therefore an independent national Church which has 
adapted itself to the conditions of American life. 

With many likenesses, the Protestant Episcopal Church is 
different from the Church of England in its organization and 
representative form of government. It has the three orders 
of bishops, priests and deacons, and uses an almost identical 
liturgy; but it is a democratic institution in which the laity have 
practically as much power as the clergy, and they are represented 
m all legislative bodies. The constitution of the Church follows 
in many particulars the constitution of the United States. As 
the separate states of the Union are made up of different town¬ 
ships, so the diocese is composed of separate parishes; and as 
the nation is a union of the .states, so the Church is a union of the 
dioceses. The American plan of representative government is 
consistently adhered to. The Church in America is thus a part 
of the Catholic Church of Christ, with its roots deep in the past 
and yet a living body with a life of its own, standing for the 
truth of the Christian religion in the great Republic. It is now 
firmly established in every state and territory of the United 
States, and in all the dependencies, with also vigorous missions 
in foreign lands. 

Services of the Church of England were held by the chaplains 
of exploring expeditions in various parts of North America 
before a settlement was established; on Hudson Bay, 
H etorr- jjj QU shores of the Pacific with Drake 

in 1579; but the first permanent foothold of the Church was in 
Jamestown, Vir^ia, m 1607, when a colony was founded and 
a church built. This fact is recognized in the proposed preamble 
to the constitution, in which it is stated that this American 
( 3 nirch was “ first planted in Virginia in the year of Our Lord 
160j, by representatives of the ancient Church of England.” 
Parishes were later founded in Maryland in 1676; in Massachu¬ 
setts in 1686; m New York about 1693; in Connecticut in 1706; 
and in the other colonies during the 17th and 18th centuries. 
The growth of Aese colonial churches was largely promoted by 
the Society for the Propagation of the Gospel m Foreign Farts, 


founded in ijot, through the efforts of the Rev. Thopms Bray, a 
missioaaiym Maryland. These churches scatto^ throughout 
the different oolonies up to the American War of Independence 
were missions of the Church of England. They i>rne under t^ 
jurisdiction of the Bishop of London, there behm lio bishop m 
America. The Bishop of London superintended these diftant 
parishes by means of commissaries, lifany of the clergy cam* 
from_ England; and when young men in America desired to be 
ordained, it was necessary for them to go to England for'this 
purpose. The Church during the colonial period was incomplete 
m organization, and without the power of expansion. It was 
confined principally to the more settled parts of the country, 
though it had extended itself into all the colonies. During tlus 
period a few educational institutions were founded: the College 
of William and Mary in 1693, in Virgirria; the Public Academy 
of Philadelphia, in 1749, now the university of Pennsylvania; 
and King’s College, in 1754, in New York, now Columbia Univer- 
si'^. The clergy also frequently taught in parochial schools, 
and trained boys and girls in their homes. 

When the war broke out and indepettdence was declared, a 
nutnber of the clergy went back to Eng^d, leaving their 
parishes vacant, but many, especially in the southern States, 
remained and upheld the American cause. A large majority 
of the laymen were patriots. Two-thirds of the signers of the 
Declaratbn of Independence were Episcopalians. The churches, 
having their support largely withdrawn by the Venerable Society, 
became very w^. In M^sachusetts during the war only two 
cliurches were kept open. 

After the war it was very soon recognized that if the Church 
was to survive, there must be organization and co-operation 
among the fragments left. Rev, William White (i74fki836) 
of Philadelphia, who had been chaplain of the Continental 
Congress, was a leader in the plan of organization. Rev, Samuel 
Seabuiy (1739-1796) of Connecticut was also an important 
factor in continuing the life of tlie Church. He was elected 
bishop by the clergy of Connecticut, and after being refused in 
Engird, was consecrated bishop of Connecticut by the Scotch 
non-juror bishops in Aberdeen on the 14th of November 1784. 
Later, William White of Pennsylvania and Samuel Provoost 
(1742-1815) of New York were consecrated bishops in the chapel 
at Lambeth Palace on the 4th of February 1787, by the arch¬ 
bishops of Canterbury and York and others. Rev,, Jamea 
Madison (1749-1813) of Virginia was also consecrated bishop in 
England, on the 19th of September 1790. An important meeting 
or general convention of laymen, clergy and bishops was 
held in 1784, and another in 1789, for the purpose of consolidat¬ 
ing and uniting the Church. (Certain fundamental principles 
were adopted which were the basis of orgwization: that the 
Episcopal Church be independent of all foreign authority; that 
it have full and exclusive power to regulate the concerns of 
its own communion; that the doctrines be maintained as in 
the Church of England; that bishops, priests and deacons 
be required; that the canons and laws be made by a more 
representative body of clergy and laity conjointly. At the 
general convention of 1789 a constitution and canons were 
finally adopted, and the iMok of Common Prayer was set forth. 

The Church thus being fully organized, it was prepared to 
develop and extend. There was a long period, however, when 
little was done save retain what had already been gained- 
Owing in a measure to the popular prejudice against anything 
'that savoured of England, and to the difficulty of i^pting the 
newly formed institution to the conditions of American life, the 
Church hardly held its own from 1789 to 1811. The general 
convention of 1811 was attended by only five dergymra ^ 
four laymen more than that of 1789. The Church in Virginia 
especially suffered a decline, but in the North it maintained 
it^. After 1811 a new spirit manifested itself in the consecra¬ 
tion of three important men to the episcopate. John Henry 
Hobart, a man of great zeal and devotion, became bishop of New 
York in 1811; Alexander Viets Griswold (1766-1^3), a man of 
piety and force, became bishop of the eastern diocese of New 
England in 1811; and Richard Channing Moore (1763-1841), a 
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strong prcftcher and vigeroiH ^xtaonality, mm oonMcmtwd 
biidbii^ of Vnginia in 1814. BMti Hobart and Moore itecacoe 
interested in tiieoiagica) e^catioa; and their efforts to train 
dergymen resulted in tSw establishment of the General Theo- 
bgkal Seminary in Hew York in 1819, and the ‘nieological 
Sminaiy m Vngmm, opened in ^xandna in iSaa- The 
Ckurchmatfs Haga»ine was started. Another evidetiee of 
expansion was tlw oonseoration in 1819 ef Philander Chase 
^775-1853)^ who becan« pioneer bishop of the West, first in 
Ohio whete he laid the foundations (1624) of the "Theological 
Seminary of the Protestant Episcopal Qiuich in the Diocese of 
Ohio,” afterward cafled K^on Coltege, at Gambier, and then 
in l^ois -where he orgaimed a church and founded Jubilee 
College. The Domestic and Foreign Missionaty Socie^ was 
started in t8st. This centralized diemission work, and became 
the great agency in die growth and extension of the Church, 
Bishop Jaotson 'Kemper (1789-1870) in the north-west, and 
Bishop James Hervey (1800-1863) in the south-west, 
did important pioneer work. 

The period between 1835 and 1865 was characterized by 
furriier expansion of the episcopate and die formation of new 
dioceses. Bishop WiHiam Ingraham Kip (1811-1893) 
the jffiner&of California in 1853. The dioceses of Oregon and 
Iowa' were founded in 1854; and Bishop Henry ^njamin 
■Whipple (1822-1901) was sent to Minnesota in 1839. The 
Churcn found its way into Indiana, Texas, Arkansas, Florida, 
Nebraska and Colorado. In 1833 there were 763 clergymen; 
in 1850 the number had increased to 1558; and even in 1865 there 
were 2430. The number of communicants also grew from 1835, 
when there were 36,000; to 1850, when there were 80,000; and 
to i86i when there were 130,000. During this period some 
beautiiul diurdi buildings were erected, notably Trinity church 
and Grace church. New York. The services were richer; stained 
glass was used; stalls for the dergy and choir were introduced, 
and the lectern was substituted for the old-time reading-desk. 
Other educational mstitutions were founded: Nashotah, Wiscon¬ 
sin, in 1842; Bexley Hall at Gambier in 1839; Racine College, 
at Racine, Wisconsin; and GriswoW College in Iowa. 

When the Ci-vil War broke out in 1861 the Church m the South 
met and formed a separate organization called “ The Protestant 
Episcopal Church in the Confederate States,” but the Church in 
the North did not recognize the secession; at the meeting of the 
general convention in New York in 1862, the roil of the Southern 
dioceses was called, and though absent, they were still considffed 
a part of the Church in the United States. This brothcrlinees 
was on important factor in bringing about a complete union 
between the Northern and Southern Churches after the Civil 
War; so the Church in the Confederate States had but a 
temporary existence. 

Since the Civil War the Church has grown with the expansion 
of national life. It has become strong in great centres, and has 
reached out into every part of the United States and its depen¬ 
dencies, and has maintained missionary stations in fordgn loiids. 
There are bishops and missionary dioceses in Alaska, Hawaii, the 
Philippine Islands, Porto Rico and Cuba; two bishops in QiSla 
and two in Japan; and bishops in Liberia, Haiti,and Brazil. 

Institations of learning, scbools, colleges and theological semi¬ 
naries, have been founded. Prominent among the schools are St 
Paid's, at Concord, New Hampshire; St Mark's, at Soutfaboro, Maasa- 
chosetts; Groton School, at Grot^ Maasachusetts; St Mary's, at 
Garden City, Long Island; St Agnes's, at Albany, New 'ITork; St 
Uwy'a at Burlington, New Jersey; the Cathedral %liooI, at Wash¬ 
ington D.C,; and St George's School, at Newport, Rhode Island. 
In addition to the colleges already referrod to, there shoald be in- 
elnded; 'Trinity College, at Hatwnrd, Connecticut; St Steidiea's. 
at Aanandale, New 'Votk' the University of the South, at Stance; 
Tan newee ; and Hobart uillege, at Geneva, New York. The theo¬ 
logical seminaries, besides the general seminary in New York and the 
twgiuia Seminary, are; the INvinlty Sehool, in Philadelphia; tiie 
13 «Adoy Divinity School, at Middletown, Oonsecticat; the Seabury 
Diidn^' SchooL to Faribault, Minnesota; Western Th e alo gi ad 
Seminary, in Cbicego.; Nashotah Haste, at Nariiotah, Wisconsin; 
Bptoey Hall, Gambier, Ohio; the Church Divinity Sthool of the Hici- 
fic, San Mateo, Cafifonfla; and the Episeopet Ttieologwid School 
in Cambridge, MaasaiebtitettS. 


Cathedrals hams been built or wsMbiiproeeas af const r ac tioa In 
uxo in many cities. Aieoi^g them an: All Soiz^. 
bulwankes; the Cathedral of All Saints^ Albany; the Caibedtal bl 
the Incarnation, Garden City, Long Island; the Carisedral Qaaxb 
of St Luke, Portland, Maine; St Tdw the IHvtoe, New 'Voile; 
and also thom in Dallaa, Texas, WashiagtM, D.cL 
Iowa, end Oav^d, CWo. 

The institutional life of the Church is Oonstanfly 
Among the mimeions organisations founded for dlatmct tmrposes 
are; M Womanh Auxfliary to the Boeed of MluioM; Hie nCmerisMi 
Churdi Building Fund CommiaeionrtlMAmetloasChurchMisekaary 
Society; the General Cle^ Rellfll Fond; the Aseyrian IQaaion 
Committee: the American Church Institute for Negroes; the Brother¬ 
hood of St Andrew; the Girls' Friendly feciety; the Church Students' 
Missionary Aeseciation; the OniTth Laymen’s Dalan; the Seatoary 
Society of New Yaik; -the Cbnroh Uisalon to Deaf Motes: the Con- 
foresee of Ctwrch Workers amoug the Colored Peopie; tae Society 
for the Increase of the Miautiy; the Church Association for the 
Advancement of tbs Interests of Labor; the Chnrch Temwasce 
Society; the Church Unity Society; the Confraternity of theHessed 
Saerasaent; the Guild of the Holy Ciou; the Guild of St itomaiM 
for Nunes; the Church Congress in the United States. In sddition 
there are snnday School commissions and instates in almort 
every diocese. Among the relfoious orders znay tre mentioned 
the Society of Mission Priestsof St John the Evsingelirt; the Oriac 
of the Holy Cross; the Community of St Mary; the Sisterhood to 
St Margaret; rise AU Saints Suters of the Poor; tin Sisterhood of 
St John Baptist; and otben. Tk«e are also training scbools 
for deaoonssses, including tha New York Training School for 
Deaconesses; and the Church Training and Deaconeae House of 
the Dioeeseof Penisylvajiia. 

The Frotestaot Episoopal Church in the United States is 
governed according to the constitutions and canons adopted in 
1789, and from time to time amended by the Geoecal xiertrm- 
Coavention, which meets every three years. The 
General Convention consists of the House of Bishops, haviitg as 
members all the bishops of the Church, and a House of Depu¬ 
ties, composed of four presbyters and four laymen elected by 
each diocese in union with the Convention; also one clerical and 
one lay deputy from each missionaty district within the 
boundaries of the United States, and one clerical and one 
lay deputy chosen by the Convocation of the American 
Churdhes in Europe. The voting is by both houses acting 
separately and concurrmg. In the House of Deputies the vote 
is taken by orders, the clerical and lay deputies voting separately; 
and thQi must concur for a resolution to pass. This representa¬ 
tive body legislates for the whole Church. Each diocese also has 
its own constitution and canons, by which it regulates its internal 
affairs, having also an aimual diocesan convention, in which the 
clergy and laity are represented. A bishop is elected by the 
diocese, subject to confirmation by a majority of the bishops 
and standing committees of the different dioceses. Missionary 
bishops are elected by the House of Bishops and confirmed by 
thb House of Deputies if the General Convention is in session; 
if not b session, by a majorily of the standing committees. 
The presiding bishop of the Church was the senior bishop in 
order of consecration, until 1910, when an amendment to the 
consritutkm was adopted providing for his election by tbc 
General Coirvention. A special feature of the government of 
the Church is the power given to the laymen. In the parishes 
they elect their own cler^man; and they have votes in the 
diocesan convention and in the General Convention, and are 
thus an integral part of the legislative machinery of the 
Church. 

'Hie worship of the Church is conducted in accordance witli 
die Book of Common Prayer, set forth in 1789, but changed from 
time to time as need has arisen. The prefaiM states that “ this 
Guiich is far from mteUding to depart from the Church of 
England in any essential part of doctrine discipline or worship, 
or fiutber than Ipcal circumstances require.” This principle 
guided the Church in the early days, continues in forCe. 
However, changes have been niade in ^ direction of omission 
and addition. The Athanasian Creed is omitted, as well as aU 
lelerence to the king and royal family. The Commination 
Seryioe has been dropped. In ^ Te Dram, in place of ” Thou 
didst not abhor the Virein’s womb,” is substituted “Thoo 
(hdst bumble Thyself to be bom of a Viigin." Many verbal 



ehuMi bwe toten made. ^ 0«r laftiMe whirir ant fat HqteeB | 
n cluu^ to ** Wfao art in Beam “Tbaa Bmt tiMpaak *'; 
b <dHaii«d «e " SlifaM wbo tvcapisi^" fhe Otnauotai&ii^ 
and tlte^laek Rubtie aae oBtittad> The CoamtunioB OAae 1 
not* like tfae Seottkih having' theOblatibnand ilnwaatian. 

bisteadef 1^ ConauAdmeRU may be eaBeur Load’s auBB&atf 
of the law. Special {nayen and thelalugiving haim been added, 
to be nted'upon fevendoeoasione. A fonn of theanaeomtienof 
a (imrch has bean introdoeed^ aa <faitt'>as an office fw the 
inetitutkn of a miflieCer amd an effiee for the vititaition of 

E riaonertv T^e bet revUion of the Amencaa Prayer Book wai 
I iS9ii; go^els for the Feativat of (be Tnmii^iradon and 
for the early oelebcation of the^Holy ComifauBton on Qirntmu 
Dt^and Easter Day were added; and a greater flexibility in 
the Me of ^ Prayer Book'was permitted. 

The u reporhsd by th# General ConrentJoa of 

fellows; the whole nomber e( clergy, 35x9: deaooiu erdaiBed, 483; 

E riests erdained.47*: candidates lor holy ordota, 469y>08t^t8,3»3i 
y readers, S464; baptisms, H9Z'“'3i. wmwniM, x 58 . 93 *; 

coWnnlcants, 871,864; Sunday School o«cen and teachers, 47,871; 
pupils, 446,367; p^bes end imtsions, 7615; ohufoh edifioes, 70*8; 
revokes, 3530; dwursh hosphels, 72; orphan asyluiM, 37: hom«, 
841 acEtdemss institutions. 23 : ooUegiats, 171 tbaologiou, 23; other 
institutions, 70; total contributions Jot all purposes, ^2,237,519: 
episcopal fund, 83,499,838; hospitals and other institutions, 
817.599.083. 

AutBoamsa.—J. S. M. Anderson, Hirttny of Ms Chtinh of 
tn tts Celeniet (3 -vols., and ed., London, 1856); Leighto Clolo^, 
Th$ Church f*t Amtriea (Now York, *893): A. L. Cross, T*» AmIimh 
C>^.'_^Mpiir Vnrli. tooa) * H. W. Foote. 


(Phi^elpbia, 1906); W. 8. Peny, HiOwy of the Amerietm Epietep^^ 
Church, rjSy-iSSs, with Motiographs (2 vols., Boston, 1883); W, S, 
Perry, Historical CoUtetiens Relating to the Episcopal Colonm Church, 
covering Virginia, Pennslyvania, Massachusetts, Mmyland and 
Delaware (4 vols., Hartford, 1870); S. D. McConnell, History of the 
American Episcopal Church (Now York, 1890); D. P. Addten, 
The Episcopalians (New York, 1902) ; C. C. Tiffany, A Hteto^ of fhe 
Protestant Episcopal Church (Now York, 1905). (D, D. A.) 

PROTEUS, in Greek mythology, a prophetic old man of the -I 
sea. According to Homer, his resting-place was the island of 
Pharos, near the mouth of the Nile; m Virgil his home is the 
island of Carpathus, between Oete and Rhodes. He knew all 
things past, present and future, but was loth to tell what he 
knew. Those who would consult him had first to surprise and 
bind him during his noonday slumber in a cave by the sea, where 
he was wont to pass the heat of the day surrounded by his seals. 
Even when caught he would try to escape by assuming all sorts 
of shapes: now he was a lion, now a serpent, a leopard, a boar, a 1 
tree, fire, water. But if his captor held him fast the god at last 
returned to his proper shape, gave the wished-fdr answer, and 
then plunged Into the sea. He was subject to Poseidon, and 
acted as shepherd to his “ flocks." In post-Homeric timw the 
story ran that Proteus was the son o( Poseidon and a king of 
Egypt, to whose court Helen was taken by Hermes after she 
had been carried off, Paris being accompanied to Troy by a 
phantom substituted for her. This is too story followed by 
Herodotus {ii. iie, 118), who got it from Egyptian pri«Bto,md 
by Euripides in the Hekua. From his power of assuming what¬ 
ever shape he pleased Proteus came to bereg^ed, especially by 
the Orphic mystics, as a symbol of the original matter from 
irivich the world was created. Rather he k typical ^ the 
ever-changing aspect of the sea (Homer, Odyssey, tv. 3Si;Vugd, 
(SfeereiM, iv. , 

rafnraiUI {Praunu anguinus), m eoology, a bund pereani- 
branchiate tailed Batrachian, inhabiting the suMe^ean 
waters of the limestone oawes to the east of the Adriatic from 
Ckmiola to Heraegovina. It wae long supjwsod to bo the sole 
representative of the Batraehians in thO oav* fauna, but oto 

a les have been added in recent years. It is a sm^ eel- 4 ike 
, with minute Hmbe, theantenor of whaoh are ttidactyta, 
the porterior didactyle, witli a strongly compressed tafl, a 
oatTOw head, with flat truncate snout, mmute rudiment^ 
eyes hidden under the skin, which is usually colaurless, or rathm 
flesh-ookmred, with the short, plume-Uhe external gills blood¬ 


ied: the jaws and .pafade; ere toothed^:. llsm escfaiaQl^^ 
Batrachian has been found in a great number of diffraeBt>dtvee, 
but laffier sp ar ad ir all y v and it'is believed thafeitatwli a in n e is 
in deeper subteenuMan watera; wfaenm h ii.esqsk^^fat<timas 
«d floods. U is often Ic^ in aquariums, wbesd 
afanost blaek,.aad has bred fas ci^^vi^. ^oUus iomiigrith 
Nsettmu ^esuhratukus) tha fainily Iboteidae. T&d sooinid 
gennsj whiefa is.wid^ distributed incaetern Noctii Auettta, h 
more generoliaed in hs structure, haring better derslciied limbs, 
with ^nr digits, and is adapted to live in the light > But the 
two are dosely allied, and Slettisrus pvea ua a very eceaet idea 
of what tort of a type IFVefwM must be derived from, ' < 

£b 1896 a Proteus-ltke Batrachian was dkeoyeredih Texas 
during the opesation of boring an artesian well tffS ft deep, 
when it was shot out with a number of — 

remarkable and unknown Ouctaceans. 

TypUomolge rathbuni (see %.), as this 
creature was called, agrM with PnOttes in 
the shape of the head, in tfae absence of 
functional eyas, in the presence of external 
gills, and in the unpigmrated akin. It differs 
in very short body and tbs loag deader 

limbs ’with four to five digits. It was first 
placed in the same family as Pmttui, but 
the anatomical investigations of Elioi J. 

Emerson have led this author to beheve 
that the real affinitiet are with tfae larvd 
form of the hmgless salamander Spderpes, 
not with Neeturus and Proteus. Whilst 
Proteus has kings in addition to the gills, 

Typhlomolge lacks the lungs, and with them 
the trachea and lamyx. It is therefore 
probable that Typhlonudge is a permanent 
larva derived from Spel»pes, whilst we are 
quite unable to assign any direct ancestor 
to Neeturus, 

Another blind Urodele has recently been 
described as Typhlotriton speUtms, from 
co'ves in the Mbsissippi Valley. It has 
neither gills nor lungs in the adult, and Ls found under rocks 
in or out of the water. It is not aHi^ to Proteus. The eyes are 
apparently normal in the larva, but in the adult they have 
undergone marked degeneration. 

See P. CkmfigUachi and M. Rusconl, Del Proleo anpiiino (Pavia, 
1819), 4: J. de Bedtiaga, Lwchfauna Eur^as (*897), it. e8; £. 
ZeUer, Uber die Foripfiansung des Proteus anguinus., Jaheesh. ver. 
Nat. iy«r«4m6. (1889), p. 131;X. Steiaeger," New Genus and Specaes 
of Blind Cave Salamanders from North America," P.U.S. Nat, 
Mus. (*892), TV. 113 ; idem, “ New Genus and Species of Blind, TaiM 
Batraehians from the Subterranean Waters of Texas," op. eU, 
(1896), xviii. 619; Ellen J. Emerson, " (general Anatomy of 
TypUomolge rathbuni," P. Boston Soc. N.H. (igoj). wU. 43. 

PR<}THESIS (Or. vpiWsvw, a settir^ forth, from vparcSiim, 
to set forward or before), in the liturgy of the Orthodox 
Eastern Church, the name given to the act of ‘‘ setting forth ” 
the oblation, i.e. the arranging of the bread on die pat«i, the 
signing of the cross (w^pay^tsr) on Uie bread with the saacd 
spear, the mixing of the chalice, and the veiling of the paiten and 
chalice (see F. E. Brightman, Liiurgies Eastern and Western, 
1896). The term is idso used, architecturally, for th^too* in 
which this ceremony takes place, a chamber on the norm side of 
the central apse in a Greek church, with a small table. During 
the reign of Justin II. (365-574) this chamber was looited in an 
apse, and another apse was added on me loum side for the 
diaconicon (?.».), so that from hb time the Greek church was 
triapsal. In tte churches in central Syria the ritnd was 
apparently not the same, as both prothesb and diaconica are 
generally rectangular, and the former, according to De Vogui, 
constituted a chamto for the deposit of offerings .by the 
faithful Consequently it is tometimes placed on the aoiyth side, 
if vdien so placed it was more acoessiUe to tbe p^grims. There 
is ^ways a much wider doorway to the prol^b than to the 
diaconicon, and mere aie cases where a side' doorway fmn tbe 
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centnd apse leads direct to the diaconicoiij tmt never to the 
prol&esis. 

PBOTffiTA, a nan» invented by Ernst Haeckel {GtnetiUe 
Morphologie der Orgamsmm, 1866) to denote a group of organisms 
supposed to be intermediate between the animal and vegetable | 
kingdoms. As knowledge advanced the precise limits of the 
group shifted, and Haeckel himself, in successive publications, 
plac^ different sets of organisms within it, at one time proposing 
to include aU unicellular animals and plants, making it a third 
kingdom equivalent to the animal and vegetable kingdoms. 
Partly because the term represented an interpretation rather 
than an objective set of facts, the word Protista has not been 
^enendly accented for use in classification, and, whilst recogniz¬ 
ing that the limits of the animal and plant kingdoms are not 
sharply defined, modem systematists refrain from associating 
these doubtfully placed oiganisms simply because of the dubiety 
of their position. (See Protozoa.) 

PROTOCOL (Fr. protoeoU, Late Lat. prolocoUum, from Gr. 
wpS/rot, first, -and roUov, to glue, ».e. originally the first sheet 
of a papyrus roll), in diplomacy, the name given to a variety of 
written instruments. "Die protocoUum was under the late Roman 
Empire a volume of leaves, bound together with glue, in which 
public acts were recorded, so as to guard against fraud or error 
on the port of those responsible for prep^ing themj and in later 
usage It came to be applied to the original drafts of such acts. 
Thus, too, the word prothoeoUare was dexdsed for the process 
of drawing up public acts in authentic form (Du Cange, Glos- 
sarium lot., s.v. “ ProtocoUum ”).- The use of the word proto- 
coUum for the introductory and other formulae in the medieval 
diploma (see Diplomatic) thus explains itself as implying a 
recorded usage in such matters. 

In the language of modem diplomacy the name of “ protocol ” 
is given to the minutes {proeis-verbaux) of the several sittings 
of a conference or congress; these, though signed by the pleni¬ 
potentiaries present, have only the force of verbal engagements 
(see Congress). The name of “ protocols ” is also given to 
certain diplomatic instruments in which, without the form of 
a treaty or convention being adopted, are recorded the principles 
or the matters of detail on which an agreement has been reached, 
e.g, making special arrangements for carrymg out the objects 
of previous treaties, defining these objects more clearly, interpret¬ 
ing the exact sense of a doubtful clause in a treaty {protocoUs 
inierpretatifs) and the like. Thus the famous Troppau protocol, 
which annunciated the right and duty of the European powers 
to intervene in the internal affairs of a state threatened with 
revolution, was from the point of view of its signatories merely 
a logical application of the principles contained in the treaty of 
the aoth of November 1815 (see Troppau). Occasionally also 
an agreement between two or more powers takes the form of a 
protocol, rather than a treaty, when the intention is to proclaim 
a community of views or aims without binding them to 
eventual common action in support of those views or aims; 
thus the settlement of the question of the Danish succession 
was recognized by the powers in conference at London, by the 
protocol of 185a (see Schleswig-Holstein Question). 

Fitudly, “ the protocol ” {protocoU diplomatique, protoeole de 
chancellerie) is the body of ceremonial rules to be observed in all 
written or personal official intercourse between the heads of 
different states or their ministers. Thus the protocol lays down 
in great detail the styles and titles to be given to states, their 
heads, and their public ministers, and the honours to be paid to 
them; it also indicates the forms and customary courtesies to be 
observed in all international acts. “ It is,” says M. Pradier- 
Fod6r6, “ the code of international politeness.” 

See P. Pradier-Fodire, Cours ie droit diplomatique (Paris, 1899), 

11.499. 

PROIOOISIES, a Greek painter, bom in Caunus, on the coast 
of Caria, .but resident in Rhodes during the latter half of the 4th 
century b.c. He was celebrated for the minute and laborious' 
ffaish which he bestowed on his pkturtes, both in dra'^g and 
in colour. Apelles, his great rival, standing astonished in 
{ttesence of one of these works, could only console himself by 


saying that it was wanting in charm. On one picture, the 
"ialysus,” he spent seven years; on another, the “Sadyi," he 
worked continuously during the siege of Rhodes by Dem^ius 
Poliorcetes (305-304 b.c.) notwithstanding that the garden in 
which he paint^ was in the middle of the enemy’s camp. 
Demetrius, unsolicited, took measures for his safety; more than 
that, when told that the 'Talysus” just mentioned was in a part of 
&e town exposed to assault,Demetrius changed his plan of opera¬ 
tions. lalysus was a local hero,the founder of the townof the same 
name in &e island of Rhodes, and probably he was represented 
as a huntsman. This picture was still in Rhodes in the time of 
Cicero, but was afterwi^s removed to Rome, where it perished 
in the burai^ of the Temple of Peace. The picture painted 
during the siege of Rhodes consisted of a satyr leaning idly 
^inst a pillar on which was a figure of a partridge, so life-like 
tliat ordinary spectators saw nothing but it. Enraged on this 
account, the painter wiped out the partridge. The " &tyr ” must 
have bwn one of his last work.s, He would then be about 
seventy years of age, and had enjoyed for about twenty years 
a reputation next only to that of Apelles, his friend and bene¬ 
factor. Both were Wished colourists so far as the fresco- 
painting of their day permitted, and both were laborious in the 
practice of drawing, doubtless with the view to obtaining bold 
effects of perspective a.s well a.s fineness of outline. It was an 
illustration of this practice when Apelles, finding in the house of 
Protogenes a large panel ready prepared for a picture, drew upon 
it with a brush a very fine line which he said would tell sufficiently 
who had called. Protogenes on his return home took a brush 
with a different colour and drew a still finer line along that of 
Apelles dividing it in two. Apelles called again; and, thus 
challenged, drew with a third colour another line within that of 
Protogenes, who then admitted himself surpassed. This panel 
was seen by Pliny {N.H. xxxv. 83) in Rome, where it was much 
admired, and where it perished by fire. In the gallery of the 
Propylaea at Athens was to be seen a panel by Protogenes. 
The subject consisted of two figures representing personifica¬ 
tions of the coast of Attica, Paralus and Hommonias. For the 
council chamber at Athens he painted figures of the Thesmo- 
thetac, but in what form or character is not known. Pi'obably 
these works were executed in Athens, and it may have been then 
that he met Aristotle, who recommended him to take for subjects 
the deeds of Alexander the Great. In his “Alexander and 
Pan ” he may have followed that advice in the idealizing spirit 
to which he was accustomed. To this spirit must be traced also 
his “Cydippe” and “ Tlepolemus,” legendary personages of 
Rhodes. Ajnong his portraits are mention^ those of the 
mother of Aristotle, Philiscus the tragic poet, and King 
Aittigonus. But Protogenes was also a sculptor to some 
extent, and made several bronze statues of athletes, armed 
figures, huntsmen and persons in the act of offering sacrifices. 

PROTOOENSB (£. Haeckel), a little-known genus of Forami- 
nifera (f.ti.), marine organisms, forming a naked flat disk with 
numerous long radiating pseudopodia: nucleus and contractile 
vacuole not seen, and reproduction unknown. 

PROTOHYXA (E. Haeckel), a genus of Foraminifera (?.».), 
nuuine organisms, of orange colour, naked and reproducing in 
a brood-cyst which liberates i-flagellate zoospores. 

PBOTOPLASU, the luime g^ven in modem biology to a sub- 
stance composing, wholly or in part, all living cells, tissues or 
organisms of any kind, and hence regarded as the prim^ 
livmg substance, the physical and material basis of liffc 
The temi “ protoplasma,” from irpwrov, first, and irAdv^u, 
fonnad substance, was coined by the botanist Hu^o you 
Mohl, in 1846, for the “ tough, slimy, granular, semi-fluid" 
constituent of plant cells, which he distinguished from the cell- 
wall, nucleus and cell-sap. This was not, however, the first 
recomition of the true living substance as such, smee this st^ 
had mn achieved in 1835 by the French naturalist F. Dujardin, 
who in his studies on Foraminifera had proposed the term 
“ saieode ” for the living material of their bodies m tbefqllowing 
words: “ Je propose de nommer ainsi ce que d’autres observBr 
teurs ont appeli une gelie vivante, cette substance glutineua^ 
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diaphane, iniolubladant I’eau, «e contnMtant m maMaa g^obu- 
leoses, a'attachant aux aiguilles de dimction, at se laiasant 4 titer 
comme du mucus, enfin le ttuuvant daos tods 'ks animattx 
infirieun interpoede aux autns ^Mments de stmcture.*' To the 
F^ch uatundist belongs, therefore, the real credit of the 
discovery of protoplasm, or rather, to be mors accurate, of 
the first reco^ition of its true nature aa the matenid Ixtsis of 
vital phenomena. Neither Dujardin nor von UoU, however, 
had any conception of the universal occurrence and fundunental 
similarity of protoplasm in all living things, whether ani^ or 
vegetable, and it was not till id6i that the identity: of imimal 
sarcode and vegetable protoplasm was proclaim^ by Uax 
Schultze, whose name stands out aa the framer, if not the founder, 
of the modem notions concerning the nature of ^e liv^ su^ 
stance. From time onwards the term “ protoplasm ” was 
used for the living substance of all classes of organisms, 
although it would have been more in accordance with &e 
custom of priority in nomenclature to have made use of 
Dujardin’s term “sarcode.” 

A living organism, of any kind whatsoever, may be regarded 
as composed of (i) protoplasm, (a) substances or structures pro¬ 
duced by the protoplasm, either by difierentiation or modifica¬ 
tion of the protoplasm iteelf, or by the excretory or secretory 
activity of the living substance. The protoplasm of a given 
organism may be in a single individual mass, or may be aggre¬ 
gated into a number of masses or units, discontinuous but not 
disconnected, termed cells (see Cytology). Thus living organ¬ 
isms may be distinguished, in a general way, as unicellular or 
multicellular. An instance of a unicellular organism is well 
seen in an Amoeba, or in one of the Foraminifera, classic examples 
for the study of undifferentiated protoplasm, which here com¬ 
poses the greater part of the body, while products of the forma¬ 
tive activity of the protoplasm are seen in the external shell and 
in various internal granules and structures. As on example of 
a multicellular organism we may take the human body, buut up 
of an immense number of living cells which produce, singly or 
in co-operation, a variety of substances and structures, each 
contributing to the functions of the body, This,withoutattempt- 
ing to enter into details, the horny ^Idermis covering the body, 
the hairs, nails, teeth, skeleton, connective tissue, &c., are all 
of them products formed by the metabolic activity of the living 
substance and existing in intimate connexion with it, though 
not themselves to be regarded as living. In addition to meta¬ 
bolic products of this kind, special modifications of the living 
substance itself are connected with specializations, or exaggera¬ 
tions as it were, of a partipular vital function; such are the 
contractile substance of muscular tissue, and the various mechan¬ 
isms seen in nervous and sensory tissue. It is necessary, there¬ 
fore, in a living body of any kind, to distinguish dearly between 
simple protoplasm, its differentiati(His and its products. 

I^otoplasm from whatever source, whether studied in a cell 
of the human body, in an Amoeba or Foraminifer, or in a veget¬ 
able organism, is essentially uniform and similar in appearance 
and properties. Its t^pearance, graphically described by 
I^jaiffin in the passage quoted above, is that of a greyish, 
vbcid, slimy, semi-transparent and semi-fluid substanca. Its pro¬ 
perties arc those of living things generally, and the most salient 
and obvious manitestation of life is the power of automatic 
movement exhibited by living protoplasm. When free and not 
limited by firm envelopes, the movements take the chiuracter 
known generally as amoeboid, well shown in the common 
Amoeba or in the white corpusdes of the blood. When confined 
by rigid envelopes, as in plant-cells, the protoplasm exhibits 
streaming movements of various kinds. Even more essentially 
characteristic of the living matter than the power of movement 
is the property of metabolism—^that is to say, the capacity of 
assimilating substances different from itself, of building them up 
into its own substance (anabolism), and of again decomposi^ 
these complex molecules into, simpler ones (katabolism) with 
production of energy in the form of heat, movement and electri¬ 
cal phenomena. important part of the metabolic process 
is respiration, i,e. the absorption d oxygen from the surrounding 


medium and oxidatiim of carbon atona to form carbonic add 
gas and other simple chemical compounds; in ordinary plant 
and animal proto{flum the process of respiration seems to oe ol 
universal occunence, but some Bacteria apparently 

an exception to the rule. Metabolism results nqt only in the 
generation of energy, but also, if anabc^m be in excess of 
katabdism, in increase of bulk, and consequent growth and 
r^oduction. 

Living protoplasm is, therefore, considered from a chmaical 
standpoint, in a state of oontinud flux and instability, and it 
follows that if protoplasm be a definite chemical substance or 
mixture of substances fsee below), a given sample of protoplasm 
cannot be pure, or at least cannot remain so for any length of 
time so as its power of metabolism is b^g exerted, but 
^ rontain particles dther about to be built up by nnghnlifiT) 
into its substance, or resulting from katabolic disintegratitai of 
its complex molecules. Hence it is convenient to distinguish 
the living substance from its metaplasHc products of anoboli^ 
ud katabolism. Such products are to be recognized invariably 
in protoplasm and take the form generally of granules and 
vacuoles. Granules vary in size from very minute to relatively 
large, coarse grains of matter, usually of a firm and solid nature. 
To the presence of innumerable -granules is due the greyish, 
semi-transparent appearance of protoplasm, which in parts 
free from granules appears hyaline and transparent. Different 
samples of protoplasm may vary greatly in the number and 
coarseness of the granulations. Vacuoles are fluid drops of more 
watery consistence, which, when relatively small, assume a 
spherical form, as the result of surface tension acting upon a 
drop of fluid suspended in another fluid. Wien vacuoles are 
numerous and large, however, they may assume various forms 
from mutual pressure, like air-bubbles in a foam. A good example 
of frothy protoplasm, due to the presence of numerous vacuoles, 
is seen in the common “ sun-animalcuIe ” {Actinosphaerium). 
Or when the cell is confined by an envelope, and becomes very 
vacuolated, the vacuoles may become confluent to form a cell- 
sap contained in a protoplasmic lining or “ primordial utricle,” 
and traversed by strands of protoplasm, as m the ordinary cells 
of plant-tissues. In many unicellular organisms, so-called 
contractile vacuoles are continually being formed as an act of 
excretion and expelled from the body when they reach a certain 
size. 

While the majority of protoplasmic granules are probably 
to be regarded as metapU^tic in nature, there is one class of 
granulations of which this is certainly not true, namely the grains 
of chromatin, so named from their peculiar affinity for certain 
dyes, such as carmine, logwood and various aniline stains. 
These grains may occur as chromidia, scattered through the 
protoplasm, or they may be concentrated at one or more spots 
to form a definite nucleus or nuclei, which may or may not be 
limited from the remaining protoplasm by a definite mem¬ 
brane, and may undergo further differentiations of structure 
which cannot be considered further here (see Cytology). The 
protoplasm of an ordinary cell is mus specialized into 
nucleus and cytoplasm. It was formerly thought that the most 
primitive forms of life, the Monera of £. Haeckel, consisted of 
pure protoplasm without a nucleus. It must be borne in mind, 
however, that chromatin can be present without being con¬ 
centrated to form a definite nucleus, and that with imperfect 
technii^ue the chromatin may easily escape observation. It 
seems justifiable at present to believe, until the contrary has 
been proved, that all organisms, however primitive, contain 
chromatin in some form; first, because this substance has 
always been found when suitable methods for its detection have 
been employed; secondly, because it has been shown experi¬ 
mentally, by cuttmg up small organisms, such as Amoeba, 
that enudeated fri^ents of protoplasm are unable to maintain 
their continued existence as living bodies; and, thirdly, because 
modem research has shown the chromatin to be of very great, 
perhs^ fundamental, importance in regulating the vital pro¬ 
cesses of the cell and so determining the specific ch^cters of 
the organism, a property which enables ftso jchromiitin to act 
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os the vcHde of heredity end to transmit the characters «i 
poretit' to offspring. In the present state ot our knowledge, 
therefore, the peculiar chromatin-granules must be regarded os 
on integral part^ perhaps even the most essentially and primanly 
importartt portion, of the living substance. At the same time 
it must be bornehs mind that the term "chromatin ” does not 
denote a'definite ohemical substance, to be recognised rmiversilly 
by hard and fast chemical tests. The chromatin of different 
organisms or cells may behave quite difierentl^ in relation to 
stains or other reactions; and if it be true that it is the chromatin 
whldf determines the nature and activities of the cell, it follows 
that no two cells which differ from one another in any way can 
have their cbromatin exactly similar. The conception of chrom¬ 
atin is one based upon its relations to the vital activities and life 
cycle, as a whole, of the organism or cell, and not upon any 
definaUe material, that is chemical and physical, prop^ies. 

The importance of protoplasm, as the physical and material 
bara of fife, has caused it to be the subject in recent years of 
mdch mintrte and laborious research. It seems obvious that 
matter so peculiarly endowed must possess a complexity of 
structure and organization far exceeding that which at first 
sight meets the eye. Some biidogrits have attacked the 
problem of the ultimate constitution of protoplasm from a 
purely theoretical standpoint, and have framed hypotheses 
of an uhramicroscopic constitution sufficient, in their opinion, 
to explain, or at least to throw light upon, the vital activities 
of the living substance. Others, proce^ng by more empirical 
methods, have attempted to lay bare the structure of protoplasm 
by. means of the refinements of modem microscopical technkjue, 
or to solve the question of its oonstitutkm by means of chemical 
and physiologic^ investigation. Henceaconvenient distinction, 
not always easy, however, to maintain in practice, is drawn 
between sftaAativt and empirical theories protoplasm. 

T. Speculative theories have come with the greatest frequency 
from those who have attempted to find a material explanation 
for the phenomena of heredity (?.r.). As instances may be 
mentionrf more particularly the “ gemmuks ” of Darwin, the 
“ pangenes ” of de Vries, the “ plastiduies ” of Haeckel, and the 
“biophores” of Weismann, These theories have ably 
brought together and discussed by Delage, who has included 
them all under the term “ micromerism,'’ since they agree in 
the assumption that the living substance contains, or consists 
of, a vast number of excessively minute particles— i.e, aggregates 
or combinations of molecules, which mve to the protiqjlasm its 
specific properties and tendencies idioplasm ” of KSgeli). 
In other cases the assumption of invisible protoplasmic units 
has been inspired by a desire either to explam the general vital 
and assimilative powers of pirotopiasm, as, for example, the 
“ micellae' ” of Nageli and the “ plasomes ” of Wiesner, or to 
elucidate the mechanism of some one function, sutJi as the 
“ inotagmas" of Engelmann, assumed to be the agents Of 
contractility. In general, it may be said of all these speculations 
el^er that they can only be extended to all vital phenomena 
by the help of so many subordinate hypotheses and assunqitions 
that they become unworkable and unintelligible, or that t%y 
only carry the difficulties a step farther back, and really explam 
nothing. Thus it is postulated for Wiesner's hypothetical 
plasomes that they possess the power of assimilation, growth end 
rtproduction by division; in other wottb, that they are endowed 
With just those properties which constitute the. unexplwned 
mystery of Bving matter. 


a. Snspirical Quories 0/ protoplasm differ according as their 
authors seek to find one universal t^e of structure or con^tu- 
tim common to aU conditions or merentiations of the Irving 
Sttbktfwce; or, on the contrary, are of opinion that it may vary 
fun^anfen^ly in different places or at different times. From, 
th^ ^ of view protc^Iasm mav be regarded either 
as or potpnorfme f^cher). The microsccmical 

mes^if^loii oTprotopj^m reveus at the first glance a v&cid, 
mucaafp^ns substance, in which is oubedded an 
iinm^% number otgranutei, for tile most part Wry tiny. 
rarely are'these granules Absent, and then only from a portion 


of the protoplasm, and cnly temponrfiy, Henee nany aatitori- 
ties imve n^gardad the imnte gnunue8f.-~the " mtcrosonMi " 
of Hansteiri—as themselves the ultimsite living units of proto- 
piasm, in opposition to those who would them mertfy 
as “ metapiasticsubsunces, tV. as the Mtoegeneons by¬ 
products of metabolitm and vital activity. ^egrWwdBr Huo^, 
u this conception of the living substance is cidl«> has noeiv^ 
its extreme elaboration at the hands of Altmaia, whose stand¬ 
point may be token as typical at tbia class of theories. After 
demensteatiDg the univenal octurnmee ofgcamfies inproto^asm, 
Altmann has compared each individual granule to a iree-living 
baeterium,sind thus regards ace&asa colony of inmuto organisms, 
nunely the granules or lidUfU, as he hais termsd them, living 
embedded in aconunon matrix, likes soog^oeaedany of bacteria. 
Of this theory it may be remariced, firetiy, that it brings us 
no nearer to an eigdanotion of vital phenomena than do the 
plasomes of Wiesner; seoomlly, that to coniidar bacteria os 
equivalent, not to cells, but to cell granules, is to assume for 
this class of organisms a position with regard to the cdl theory 
which is, to say the least, doubtful; thirdly, that the 
observations of the vast majority of competent microscopists 
furnish abundant support for the statement that granule of 
protoplasm do not lie free in a .structureless matrix, but are 
embedded in the substance of a minute and delicate framework 
or morphoplam, which in its turn is bathed by a watery fluid or 
enchylma penneating the whole substance. The upholders 
of the giwular theory deny the existence of the fnuneworic, or 
explain it os due to an arrangement of the granules, or as an 
optical effect produced by tlm matrix between the granules. 
Amongst those, on the other hand, who assert the existence of 
a framework distinct from granules and enchylema, the utmost 
diversity of opinion preva^ with regard to the true structural 
relations of these three ports and the ployed by each in the 
exercise of vital functions. Some have resided the frameworic 
as mode up of a tangle of separate fibrillae (/ilor </wory)—a view 
more especially connected with the name of Flemming—'but moat 
are agreed that it represents the appearsnee of a reticulum or 
network with excessively fine meriiM, usually from i to i in 
diameter. The reticulum carries ibt granules at its nodri 
points, and is bathed everywhere by the enchylema. Even with 
so much in common, however, opinions are stdl greatly at 
variance. In the first place, the majority of observers inte^et 
the reticuhim as the expression of an actual SMngy framework, 
a networic of minute fibrillae ramifying in oh planes. While, 
however, Heitzmonn, following the speeulatione of BrAcke, 
considered the framework itself to be actively oontroctile and 
the seat of all protoplasmic movement, an opposite point of view 
is. represented by the writings of Lcydig, Schafer and others, 
who regard the reticulum merely os a kind of supporting frame¬ 
work or sportfioplasm, in which is lodged the endiylema or 
hyaloplasm, considered to be itself the primary motile and living 
substance. BUtschlr, on the other famd, has pointed out the 
grave difficulties that attend the interpretation of the reticuhim 
as a fibrillar framework, in view ef the distindtly fluid eoneistcnce 
of, at any rate, most samples of protoplasm. For if the sid)- 
stanee of the framework be asBom^ to be of «-firm, solid nature, 
then the protoplasm as a whole could not kdhave as a fluid, any 
mere than could a sponge soaked in water. On the other hand, 
the hypotiiMK of a fluid fibrillar framework leads to a physical 
impostnbility, since one liquid cannot be permanently suspraded 
in another in the form of a network. BiitacMi therefore intn^imts 
tile univmallY present reticulum ae a umbwotk of muufte 
laairilae, forasng a honeycombed or alveolar stracture, similaa 
to-dhe arrangement of fluid lameUae n a fine foam or lather, 
« Which the iRterttioes ore filled, not with air but with another 
fluid; in other words, the structursof pcetoplasm is that oTan 
exee^ingly fine emulBion of two Isquidt sot Bureible witfa one 
another. 

It may be dafaaed (or tb«oh>«ii(ar theory of EUMacldl (hat it throws 
llghe upon naay known foete irelafii^: t«>:pre t i ylsiwn It iatMprets 
the ratlculnm M tbetvtioaleectien of amisiita foan-Ukestriictare, 
and pdnaits the formation of protoptosmte striaiSons and sX'mexhsSt 
fibrillae as the result of linear'^» radiating dispeeltiont Of (be alveolar 
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diaphane, iniolubladant I’eau, «e contnMtant m maMaa g^obu- 
leoses, a'attachant aux aiguilles de dimction, at se laiasant 4 titer 
comme du mucus, enfin le ttuuvant daos tods 'ks animattx 
infirieun interpoede aux autns ^Mments de stmcture.*' To the 
F^ch uatundist belongs, therefore, the real credit of the 
discovery of protoplasm, or rather, to be mors accurate, of 
the first reco^ition of its true nature aa the matenid Ixtsis of 
vital phenomena. Neither Dujardin nor von UoU, however, 
had any conception of the universal occurrence and fundunental 
similarity of protoplasm in all living things, whether ani^ or 
vegetable, and it was not till id6i that the identity: of imimal 
sarcode and vegetable protoplasm was proclaim^ by Uax 
Schultze, whose name stands out aa the framer, if not the founder, 
of the modem notions concerning the nature of ^e liv^ su^ 
stance. From time onwards the term “ protoplasm ” was 
used for the living substance of all classes of organisms, 
although it would have been more in accordance with &e 
custom of priority in nomenclature to have made use of 
Dujardin’s term “sarcode.” 

A living organism, of any kind whatsoever, may be regarded 
as composed of (i) protoplasm, (a) substances or structures pro¬ 
duced by the protoplasm, either by difierentiation or modifica¬ 
tion of the protoplasm iteelf, or by the excretory or secretory 
activity of the living substance. The protoplasm of a given 
organism may be in a single individual mass, or may be aggre¬ 
gated into a number of masses or units, discontinuous but not 
disconnected, termed cells (see Cytology). Thus living organ¬ 
isms may be distinguished, in a general way, as unicellular or 
multicellular. An instance of a unicellular organism is well 
seen in an Amoeba, or in one of the Foraminifera, classic examples 
for the study of undifferentiated protoplasm, which here com¬ 
poses the greater part of the body, while products of the forma¬ 
tive activity of the protoplasm are seen in the external shell and 
in various internal granules and structures. As on example of 
a multicellular organism we may take the human body, buut up 
of an immense number of living cells which produce, singly or 
in co-operation, a variety of substances and structures, each 
contributing to the functions of the body, This,withoutattempt- 
ing to enter into details, the horny ^Idermis covering the body, 
the hairs, nails, teeth, skeleton, connective tissue, &c., are all 
of them products formed by the metabolic activity of the living 
substance and existing in intimate connexion with it, though 
not themselves to be regarded as living. In addition to meta¬ 
bolic products of this kind, special modifications of the living 
substance itself are connected with specializations, or exaggera¬ 
tions as it were, of a partipular vital function; such are the 
contractile substance of muscular tissue, and the various mechan¬ 
isms seen in nervous and sensory tissue. It is necessary, there¬ 
fore, in a living body of any kind, to distinguish dearly between 
simple protoplasm, its differentiati(His and its products. 

I^otoplasm from whatever source, whether studied in a cell 
of the human body, in an Amoeba or Foraminifer, or in a veget¬ 
able organism, is essentially uniform and similar in appearance 
and properties. Its t^pearance, graphically described by 
I^jaiffin in the passage quoted above, is that of a greyish, 
vbcid, slimy, semi-transparent and semi-fluid substanca. Its pro¬ 
perties arc those of living things generally, and the most salient 
and obvious manitestation of life is the power of automatic 
movement exhibited by living protoplasm. When free and not 
limited by firm envelopes, the movements take the chiuracter 
known generally as amoeboid, well shown in the common 
Amoeba or in the white corpusdes of the blood. When confined 
by rigid envelopes, as in plant-cells, the protoplasm exhibits 
streaming movements of various kinds. Even more essentially 
characteristic of the living matter than the power of movement 
is the property of metabolism—^that is to say, the capacity of 
assimilating substances different from itself, of building them up 
into its own substance (anabolism), and of again decomposi^ 
these complex molecules into, simpler ones (katabolism) with 
production of energy in the form of heat, movement and electri¬ 
cal phenomena. important part of the metabolic process 
is respiration, i,e. the absorption d oxygen from the surrounding 


medium and oxidatiim of carbon atona to form carbonic add 
gas and other simple chemical compounds; in ordinary plant 
and animal proto{flum the process of respiration seems to oe ol 
universal occunence, but some Bacteria apparently 

an exception to the rule. Metabolism results nqt only in the 
generation of energy, but also, if anabc^m be in excess of 
katabdism, in increase of bulk, and consequent growth and 
r^oduction. 

Living protoplasm is, therefore, considered from a chmaical 
standpoint, in a state of oontinud flux and instability, and it 
follows that if protoplasm be a definite chemical substance or 
mixture of substances fsee below), a given sample of protoplasm 
cannot be pure, or at least cannot remain so for any length of 
time so as its power of metabolism is b^g exerted, but 
^ rontain particles dther about to be built up by nnghnlifiT) 
into its substance, or resulting from katabolic disintegratitai of 
its complex molecules. Hence it is convenient to distinguish 
the living substance from its metaplasHc products of anoboli^ 
ud katabolism. Such products are to be recognized invariably 
in protoplasm and take the form generally of granules and 
vacuoles. Granules vary in size from very minute to relatively 
large, coarse grains of matter, usually of a firm and solid nature. 
To the presence of innumerable -granules is due the greyish, 
semi-transparent appearance of protoplasm, which in parts 
free from granules appears hyaline and transparent. Different 
samples of protoplasm may vary greatly in the number and 
coarseness of the granulations. Vacuoles are fluid drops of more 
watery consistence, which, when relatively small, assume a 
spherical form, as the result of surface tension acting upon a 
drop of fluid suspended in another fluid. Wien vacuoles are 
numerous and large, however, they may assume various forms 
from mutual pressure, like air-bubbles in a foam. A good example 
of frothy protoplasm, due to the presence of numerous vacuoles, 
is seen in the common “ sun-animalcuIe ” {Actinosphaerium). 
Or when the cell is confined by an envelope, and becomes very 
vacuolated, the vacuoles may become confluent to form a cell- 
sap contained in a protoplasmic lining or “ primordial utricle,” 
and traversed by strands of protoplasm, as m the ordinary cells 
of plant-tissues. In many unicellular organisms, so-called 
contractile vacuoles are continually being formed as an act of 
excretion and expelled from the body when they reach a certain 
size. 

While the majority of protoplasmic granules are probably 
to be regarded as metapU^tic in nature, there is one class of 
granulations of which this is certainly not true, namely the grains 
of chromatin, so named from their peculiar affinity for certain 
dyes, such as carmine, logwood and various aniline stains. 
These grains may occur as chromidia, scattered through the 
protoplasm, or they may be concentrated at one or more spots 
to form a definite nucleus or nuclei, which may or may not be 
limited from the remaining protoplasm by a definite mem¬ 
brane, and may undergo further differentiations of structure 
which cannot be considered further here (see Cytology). The 
protoplasm of an ordinary cell is mus specialized into 
nucleus and cytoplasm. It was formerly thought that the most 
primitive forms of life, the Monera of £. Haeckel, consisted of 
pure protoplasm without a nucleus. It must be borne in mind, 
however, that chromatin can be present without being con¬ 
centrated to form a definite nucleus, and that with imperfect 
technii^ue the chromatin may easily escape observation. It 
seems justifiable at present to believe, until the contrary has 
been proved, that all organisms, however primitive, contain 
chromatin in some form; first, because this substance has 
always been found when suitable methods for its detection have 
been employed; secondly, because it has been shown experi¬ 
mentally, by cuttmg up small organisms, such as Amoeba, 
that enudeated fri^ents of protoplasm are unable to maintain 
their continued existence as living bodies; and, thirdly, because 
modem research has shown the chromatin to be of very great, 
perhs^ fundamental, importance in regulating the vital pro¬ 
cesses of the cell and so determining the specific ch^cters of 
the organism, a property which enables ftso jchromiitin to act 
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aoologiokl standpoint, but whidk becomes less satisfactory when 
we two into consideration the whole range of microscopic 
unicellular organisms. Besides the true Protozoa, which, tx 
kyfothtsi, are oiganisms of animal nature, there are many other 
organisms of equally simple organisation, including the 
Bacteria and the unic^lular plants. The Bacteria stand sharply 
^Hurt from the other forms of life, not only, in many cases, by 
their ^veigent methods of metabolism, but by morphological 
dnracteristics, such as the definite body-form limited by a 
distinct entrdope, the absence of organs for locomotion other 
than the peculiar flagella, and, above all, by the lack of any 
differentiation of the body-protoplasm into nucleus and cyto¬ 
plasm, as in all true cells of either animal or vegetable nature. 
On the other hand, to separate by hard-and-fast definitions the 
unicellular plants from the unicellular animals is not only difficult 
but practically impossible. The essential difference between 
plant and animal is a physiological one, a difference in the 
method of nutrition. A typical green plant is able to live 
independently of other organisms and to build up its substance 
ftom simple gases in the air and inorganic salts in the soil or 
water, provided that certain conditions of light and moisture 
be present in its ^vironment; this is the so-called holophytic 
method of nutrition. A typical animal, on the other hand, while 
practically independent of sunlight, is not able to exist apart 
from other living organisms, since it is not able to build up its 
substance from simple chemical constituents like a plant, but 
must be supplied with ready-made proteids in its food, for which 
it requires other organisms, either plants or animals; this 
is the so-called holozoic method of nutrition. Intermediate 
between these two habits of life is the so-called saproph)rtic 
habit, exemplified by the fungi amongst plants; in this me^od 
of nutrition the organism cannot build up its substance entirely 
from inorganic substances, but absorbs the organic substances 
present in solutions containing organic salts or decaying animal 
or vegetable matter. 

If we regard the organisms termed collectively Protozoa from 
the point of viev/ of their methods of nutrition (considering for 
the present only free-living, non-parasitic forms), we find in 
one class, the Flagellata, examples of the three methods men¬ 
tioned above, the holozoic, holophytic and saprophytic habit 
of life, not only in species closely allied to each other, but even 
combined in one and the same species at different periods of its 
life or in different surroundings. An individual of a given 
species may contain chlorophyll, with which it decomposes 
carbonic acid gas in the sunlight, like a plant, while possessing 
a definite mouth-aperture, by means of which it can ingest solid 
food, like an animal. Such instances show clearly that in the 
(Amplest forms of life the difference between plant and animal 
m Init a difference of habit and of mode of nutrition, to which 
the organism is not at first irrevocably committed, and which 
are not at first accompanied by distinctive morphological 
characteristics. Only when the organism becomes .specialized 
for one or the other mode of life exclusively does it acquire such 
definite morphological characters that the difference between 
plant and animal can be used for the purpose of a natural 
dassification, as in the higher forms of life. In the lowest forms 
it is not possible to base natural subdivisions on their vegetable 
or animal nature. For this reason it has been proposed, by 
£. Haeckel to unite all the primitive forms of life in which the 
body is moiphologically equivalent to a single cell into one 
group, the I^tista, irrespective of their animal or vegetable 
nature. In this me^od of dealing with the problem the ^otista 
are regarded as a distinct kingdom {Reich), mote or less inter¬ 
mediate between, but distinct from, the animal and vegetable 
Iduf^oms, arid representing the ancestral stock from which 
bot^ animals and plants have sprung. Many authorities have 
followed Haeckel’s lead in the matter, and the science of Pro¬ 
tistology or Protistenkunde has already a special journal devoted 
to the publication of researches upon it. But though it may 
to more scientific, from a theoretical point of view, to group 
<11 itheae primitive organisms together in the tvay suggested 
by Hiuckel, in practico it is inconvenient, on account of the 


vast number of forms of life to be oomprised as Protista, their 
diversity in habit of life and organization, and, above, all, -the 
difference m the technical me^ods required for their study, 
which becomes too oomplicatod for a single worker. Hence 
Protistology becomes split up in practice by its own mass into 
three scitmees: the Bacteria are the obje^ Of the science of 
bacteriology; botanists deal with the unicellular plants^' and 
Hie zoologists wiHr those Protista which are more distmctly 
animal in their characters. 

Hence the Protozoa are to be regarded as a convenient rather 
than a natural group, and may be characterized generally as 
follows : Organisms m which the individual is a single cell, that 
is to say, consists of a single undivided moss of protoplasm which 
is capable of independent existence in a suitable environment; 
if many such individuals be combined together to form a colony, 
as frequently occurs, there is no differentiation of the individuals 
except for reproductive purposes, and never for tissue-formation 
as in the Metazoa. The tody always contains chromatin or 
nuclear substance, which may be disposed in various ways, but 
usually forms one or more concentrated masses termed nuclei, 
I which can be distinguished sharply from the general tody- 
protoplasm or cytoplasm. The protoplasmic body may be 
naked at the surface, or may be limited and enclosed by a distinct 
envelope or cell-membrane, which is not usually of the nature 
of cellulose, except in holophytic forms. Or^ns serving for 
locomotion and for the capture and assimilation of solid food 
are usually present, but may be wanting altogether when the 
mode of nutrition is other than holozoic; chlorophyll, on the 
other hand, is only found as a constituent of the body-substance 
in the holophytic Flagellata.' To these characters it may be 
added that reproduction is effected by some form of fission, or 
division of the body into smaller portions, and that in the vast 
majority of Protozoa, if not in all, a process of conjugation or 
syngamy occurs at some period in the life-cycle, the essential 
feature of the process being fusion of nuclear matter from distinct 
individuals. The foregoing definition does not distinguish the 
Protozoa sharply from the primitive forms of plant-life, with 
which, as stat^ above, they are connected by many transitions; 
but the differentiation of the body-substance into nucleus 
and cytoplasm separates them at once from the Bacteria, in 
which the chromatin is distributed evenly through the body- 
protoplasm. 

Protozoa and Disease .—The study of the Protozoa has ac¬ 
quired great practical importance from the fact that many of 
them live as parasites of other animals, and as such may be the 
cause of dangerous diseases and epidemics in the higher forms of 
animal life and in man (see Fakasitic Diseases). Examples 
of parasitic forms are to be found in all the four classes into 
which, as wilt be stated below, the Protozoa are divided, and one 
class, the Sporozoa, is composed entirely of endoparasitic forms. 
Hence Protozoology, as it is termed, is rapidly assuming on 
importance in medical and veterinary science almost equal to 
that of bacteriology, although the recognition of Protozoa as 
agents in the production of disease is hardly older than a decade, 
’ne most striking instances of Protozoa well established as 
pathogenic agents are the malarial parasites, the species of 
Piro^sma causing haemoglobinuria of cattle and other animals, 
the trypanosomes causing tsetse-fly disease, surra, sleeping 
sickness, and other maladies, the species of Leiskmania causing 
kola azar and oriental sore, and the Amoeba responsible for 
the so-called amoebic dysentery. Other diseases idmtd, but 
as yet doubtfully, to the agency of Protozoa are.syphilis, small¬ 
pox, hydrophobia, yellow fever, and even cancer. 

It is only possible here to discuss briefly in a general way the 
relations of these parasites to their hosts. When two organisms 
stand habitually m the relation of host and parasite, an equi¬ 
librium tends to become established gradually between them, so 

> Many Protozoa contain symbiotic green organisms, ao-caUed 
zoocblorellae or zoozanthellae, in thm body-protopiastn; for 
instance, Radlolaria, and ClUata such as Porameemm bursaria, Ac. 
This condition must be carefully disiinguiSbed- from chlorophyll 
occurring as a c^-constituent. 
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diaphane, iniolubladant I’eau, «e contnMtant m maMaa g^obu- 
leoses, a'attachant aux aiguilles de dimction, at se laiasant 4titer 
comme du mucus, enfin le ttuuvant daos tods 'ks animattx 
infirieun interpoede aux autns ^Mments de stmcture.*' To the 
F^ch uatundist belongs, therefore, the real credit of the 
discovery of protoplasm, or rather, to be mors accurate, of 
the first reco^ition of its true nature aa the matenid Ixtsis of 
vital phenomena. Neither Dujardin nor von UoU, however, 
had any conception of the universal occurrence and fundunental 
similarity of protoplasm in all living things, whether ani^ or 
vegetable, and it was not till id6i that the identity: of imimal 
sarcode and vegetable protoplasm was proclaim^ by Uax 
Schultze, whose name stands out aa the framer, if not the founder, 
of the modem notions concerning the nature of ^e liv^ su^ 
stance. From time onwards the term “ protoplasm ” was 
used for the living substance of all classes of organisms, 
although it would have been more in accordance with &e 
custom of priority in nomenclature to have made use of 
Dujardin’s term “sarcode.” 

A living organism, of any kind whatsoever, may be regarded 
as composed of (i) protoplasm, (a) substances or structures pro¬ 
duced by the protoplasm, either by difierentiation or modifica¬ 
tion of the protoplasm iteelf, or by the excretory or secretory 
activity of the living substance. The protoplasm of a given 
organism may be in a single individual mass, or may be aggre¬ 
gated into a number of masses or units, discontinuous but not 
disconnected, termed cells (see Cytology). Thus living organ¬ 
isms may be distinguished, in a general way, as unicellular or 
multicellular. An instance of a unicellular organism is well 
seen in an Amoeba, or in one of the Foraminifera, classic examples 
for the study of undifferentiated protoplasm, which here com¬ 
poses the greater part of the body, while products of the forma¬ 
tive activity of the protoplasm are seen in the external shell and 
in various internal granules and structures. As on example of 
a multicellular organism we may take the human body, buut up 
of an immense number of living cells which produce, singly or 
in co-operation, a variety of substances and structures, each 
contributing to the functions of the body, This,withoutattempt- 
ing to enter into details, the horny ^Idermis covering the body, 
the hairs, nails, teeth, skeleton, connective tissue, &c., are all 
of them products formed by the metabolic activity of the living 
substance and existing in intimate connexion with it, though 
not themselves to be regarded as living. In addition to meta¬ 
bolic products of this kind, special modifications of the living 
substance itself are connected with specializations, or exaggera¬ 
tions as it were, of a partipular vital function; such are the 
contractile substance of muscular tissue, and the various mechan¬ 
isms seen in nervous and sensory tissue. It is necessary, there¬ 
fore, in a living body of any kind, to distinguish dearly between 
simple protoplasm, its differentiati(His and its products. 

I^otoplasm from whatever source, whether studied in a cell 
of the human body, in an Amoeba or Foraminifer, or in a veget¬ 
able organism, is essentially uniform and similar in appearance 
and properties. Its t^pearance, graphically described by 
I^jaiffin in the passage quoted above, is that of a greyish, 
vbcid, slimy, semi-transparent and semi-fluid substanca. Its pro¬ 
perties arc those of living things generally, and the most salient 
and obvious manitestation of life is the power of automatic 
movement exhibited by living protoplasm. When free and not 
limited by firm envelopes, the movements take the chiuracter 
known generally as amoeboid, well shown in the common 
Amoeba or in the white corpusdes of the blood. When confined 
by rigid envelopes, as in plant-cells, the protoplasm exhibits 
streaming movements of various kinds. Even more essentially 
characteristic of the living matter than the power of movement 
is the property of metabolism—^that is to say, the capacity of 
assimilating substances different from itself, of building them up 
into its own substance (anabolism), and of again decomposi^ 
these complex molecules into, simpler ones (katabolism) with 
production of energy in the form of heat, movement and electri¬ 
cal phenomena. important part of the metabolic process 
is respiration, i,e. the absorption d oxygen from the surrounding 


medium and oxidatiim of carbon atona to form carbonic add 
gas and other simple chemical compounds; in ordinary plant 
and animal proto{flum the process of respiration seems to oe ol 
universal occunence, but some Bacteria apparently 

an exception to the rule. Metabolism results nqt only in the 
generation of energy, but also, if anabc^m be in excess of 
katabdism, in increase of bulk, and consequent growth and 
r^oduction. 

Living protoplasm is, therefore, considered from a chmaical 
standpoint, in a state of oontinud flux and instability, and it 
follows that if protoplasm be a definite chemical substance or 
mixture of substances fsee below), a given sample of protoplasm 
cannot be pure, or at least cannot remain so for any length of 
time so as its power of metabolism is b^g exerted, but 
^ rontain particles dther about to be built up by nnghnlifiT) 
into its substance, or resulting from katabolic disintegratitai of 
its complex molecules. Hence it is convenient to distinguish 
the living substance from its metaplasHc products of anoboli^ 
ud katabolism. Such products are to be recognized invariably 
in protoplasm and take the form generally of granules and 
vacuoles. Granules vary in size from very minute to relatively 
large, coarse grains of matter, usually of a firm and solid nature. 
To the presence of innumerable -granules is due the greyish, 
semi-transparent appearance of protoplasm, which in parts 
free from granules appears hyaline and transparent. Different 
samples of protoplasm may vary greatly in the number and 
coarseness of the granulations. Vacuoles are fluid drops of more 
watery consistence, which, when relatively small, assume a 
spherical form, as the result of surface tension acting upon a 
drop of fluid suspended in another fluid. Wien vacuoles are 
numerous and large, however, they may assume various forms 
from mutual pressure, like air-bubbles in a foam. A good example 
of frothy protoplasm, due to the presence of numerous vacuoles, 
is seen in the common “ sun-animalcuIe ” {Actinosphaerium). 
Or when the cell is confined by an envelope, and becomes very 
vacuolated, the vacuoles may become confluent to form a cell- 
sap contained in a protoplasmic lining or “ primordial utricle,” 
and traversed by strands of protoplasm, as m the ordinary cells 
of plant-tissues. In many unicellular organisms, so-called 
contractile vacuoles are continually being formed as an act of 
excretion and expelled from the body when they reach a certain 
size. 

While the majority of protoplasmic granules are probably 
to be regarded as metapU^tic in nature, there is one class of 
granulations of which this is certainly not true, namely the grains 
of chromatin, so named from their peculiar affinity for certain 
dyes, such as carmine, logwood and various aniline stains. 
These grains may occur as chromidia, scattered through the 
protoplasm, or they may be concentrated at one or more spots 
to form a definite nucleus or nuclei, which may or may not be 
limited from the remaining protoplasm by a definite mem¬ 
brane, and may undergo further differentiations of structure 
which cannot be considered further here (see Cytology). The 
protoplasm of an ordinary cell is mus specialized into 
nucleus and cytoplasm. It was formerly thought that the most 
primitive forms of life, the Monera of £. Haeckel, consisted of 
pure protoplasm without a nucleus. It must be borne in mind, 
however, that chromatin can be present without being con¬ 
centrated to form a definite nucleus, and that with imperfect 
technii^ue the chromatin may easily escape observation. It 
seems justifiable at present to believe, until the contrary has 
been proved, that all organisms, however primitive, contain 
chromatin in some form; first, because this substance has 
always been found when suitable methods for its detection have 
been employed; secondly, because it has been shown experi¬ 
mentally, by cuttmg up small organisms, such as Amoeba, 
that enudeated fri^ents of protoplasm are unable to maintain 
their continued existence as living bodies; and, thirdly, because 
modem research has shown the chromatin to be of very great, 
perhs^ fundamental, importance in regulating the vital pro¬ 
cesses of the cell and so determining the specific ch^cters of 
the organism, a property which enables ftso jchromiitin to act 
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The jaretophumic body of the Pnrtoioa i» frequently difiar- 
entiated into two xones or ngioas; a more external, termed the 
ecteplasm or ectosarc, and a more intemid, termed the endo¬ 
plasm or endosara The ectosarc is distinguished by b^g 
more dw and hyaline in appearance, and more teugh and viscid 
in consijtesice; the endoplasm, on the other hand, is more 
granule and opaque, and of a more fluid nature. The ecto¬ 
plasm is the protective layer of the body, and is also the portion 
^st concetiied in movement, in excretion, and perhaps also 
in sensation and hi functions similar to those performed by the 
nervous systems of higher animals. The endoplasm, on the 
other hand, is the chief seat of digestive and rqiroductive 
functbns. 

As the proUctive kyer of the body, the ectoplasm forme 
the on velo]^ or membranes which invest the surface of the body, 
and which are difierentiations of the outermost layer of the. 
ectoplasm. Thus in mos t Plagellata the ectoplasm is represented 
only by the more or less firm outer covering or perifiast. Even 
when such envelopes are absent, however, the ectoplasm can 
still be seen to exert a protective function; as, for instance, in 
those Myxosporidia which are parasitic in the gall-bladders or 
urinary bladders of their hosts, and which can resist tho action 
of the juices in which they live so long os the ectoplasm is intact, 
but succumb to the action of the n^iuro if the ectoplasm be 
injured. In many Infusoria the ectoplasm contains special 
cngans'of offence termed trichocysts, each a minute ovoid body 
from which, <m stimulation, a thread is shot out, in a manner 
similar to the nematocy.sts of Coelcnterata. Similar organs 
ore seal also in the spiores of Myxosporidia, as the so-called polar 
capsules; but in this case the organs are not specially ectoplasmic, 
and appear to serve for adhesion and attachment, rather than 
for offence. 

The connexion of the ectoplasm with movement is seen in the 
simplest forms, such as Atnoeba, by the fact that all pseudopodia 
arise from it in tlie first instance. In forms with a d^nite 
article, on the other hand, the ectoplasm usually contains 
contractile fibres or myonemes, forming, as it were, the muscular 
system of the organism. The dependence of the motility of 
the animal upon the development of the ectoplasm is well seen 
in Gregarines, in which other organs of locomotion are absent; 
in forms endowed with active powers of locomotion a distinct 
ectoplasmic layer is present below the cuticle; in those Gregarines 
incapable of active movenjent, on the other hand, the ectoplasm 
is absent or scarcely recognizable. 

From the ectoplasm arise the special organs of locomotion, 
which, when present, take the form of pscudopodia, flagella or 
cilia. Pseudopodia, as already explained, are temporary proto¬ 
plasmic organs which can be extruded or retracted at any point; 
they fall naturally into two principal types, between which, 
however, transitions are to be found: first, slender, filamentous 
or filose pseudopodia, composed of ectoplasm alone, which may 
remain separate from one another, or may anastomose to form 
networks, and are then termed retieulose; secondly, thick, blunt, 
so-called lobote pseudopodia, which are composed of ectoplasm 
with a core of endoplasm, and never form networks. In form* 
showing active locomotor powers the pseudopodia are usually 
more lobose in type; fUose pseudopodia, on the other hand, ore 
more adapted for the function of capturing food. ‘ 

Flagella are long, slender, vibratile filaments, generally lew 
kt number when prwent, and’usually placed at the pole of the 
body which is anterior in progression. Each flagrflum performs 
peculiar lashing movements whklf cause the ^y, if free, to 
be dragged along after the ^dlura in jerks or leaps; if, however, 
fl>e body be fixed, the action of the flagellum or flagella causes 
a oarrent towards it, by which means the animal obtains its 
fobd-aupply. A flagellum whidt is anterior in movement has 
been ffistingutshed by Lankester by the convenient tenn 
iracic^jm ; sometimes, however, the flagellum is posterior in 
movdiient and acts as a propeller, like the tail of a fish; for this 
^pe Lankester has proposed the term pithbllttm. The flagellum 
^pears to arise in all cases from a distinct basal granule, and 
in soma cues, as fai the genus Trypaiwma, there is a ptatton 


of the nuclear apparatus set apart u a distinct Wnetmniicleos, 
widi the function, af^arently, of governing the activities of 
the flagellum. 

Cilia are minute, hair-like extennons of tiho ectoplasm, which 
pierce the cuticle and form typreally a furry cav»ing to theb^. 
Though perhape primitively derived from flagella, ciKa, in their 
usual form, are distinguished from flageUa being of smaller 
size, by being present, u amie, in much greater numbers, and 
above all by the character of their movements. In the place 
of the complicated lashing movements of the flagella, each citium 
performs a simple stroke in one direction, becoming first bowed 
on one side, by an act of contraction, and then straigjrtoned 
out again when relaxed. The movement* of the cilia are co¬ 
ordinated and they act in concert, though not absolutely in 
unison, each one contracting just before or after its neightour, 
so that warn of movement pass over a ciliated surface in a 
given direction, similar to what may be seen in a cornfield when 
the wind is blowing over it. Primitively coating the whole 
surf^ of the body evenly, the cilia may become modified and 
specialized in various ways, which cannot be described in detail 
here (see lNrusoxi.\). 

Besides the organs of locomotion already mtntioned, there 
may be present so-called undulating membrsoes, in the form 
of thin sheets of ectoplasm which are capable rf performing 
sinuous, undulating movements by their inherent contractility. 
In some cases distinct contractile threads or myonemes have 
been described in these membranes. Undulating membranes 
^^ear to be formed either by the fusion together of a row of 
cilui, side by side, or by the attachment of a flagellum to the 
body by means of an ectoptasmic web, in which case the flagel¬ 
lum forms the free edge of the membrane, as in the genus 
Trypan(7smtia. 

Returning to the ectoplasm, the excretory function exerted 
by this layer is seen by the formatwn in it of the peculiar con¬ 
tractile vacuoles found in most free-living Protozoa. A con¬ 
tractile vacuole is a spherical drop of watery fluid which makes 
its af^corance periodically at some particular spot Bear the 
surface of the animal’s body, or, if more than one such kacuole 
is present, at several definite and constant places. Each 
vacuole grows to a certain size, and when it hiu reached the 
limit of its growth it dischatges its contents to the exterior by 
a sudden and rapid contraction. There is, apparently, in most 
if not in all oases, a definite pore through which the contractile 
vacuole empties itself to the exterior. On account of the 
relatively large size which the contractile vacuole attains it 
bulges inwards beyond the limits of ffte ectoplasm and comes 
to lie chiefly in the endoplasm, to which it is sometimes, but 
OToneousIy, ascribed. In the most highly differentiated Protozoa, 
for-ii^anoe, the Ciliata, the ectoplasm contains an apparatus 
of excretory channels, situated in its deeper layers, and forming 
as it were a drainage-'syslem, from which the contractile vacuoles 
are fed. The fluid discharged by the contractile vacuoles appears 
to be chiefly water which has been absorbed at the surface of 
die protoplasmic body, and which has filtered through the 
protoplasm, taking up the soluble waste nitrogenous products 
of the metabolism and the gaseous products of respiration; hence 
the 'contractile vacuoles may be compared in a general way to 
this urinary and respiratory organs of the Metazoa. 

Ckie of the first consequences of the parasitic habit of life is 
the disappearance of the contractile vacuoles, which are haritiy 
ever found in truly parasitic Protozoa, that is to say, in forms 
which live in the mterior of other animals and nourish them¬ 
selves at their expense. They are also very frequently absent 
in marine forms. 

Mechanisms of a nervous nature are very seldom found in 
Protozoa, but in some Ciliata special tactile bristles are foun^ 
and it is possible that flagella, and perhaps even pesudopodia, 
may be sometimes tactile rather than locomotor in function, 
^ment-spots, apparently sensitive to light, may also occur 
in son^ Flagellota. 

The endoplasm, as already stated, is the okief seat of nutritive 
and reproductive processes. In many Flagellata the ectoplasm 
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diaphane, iniolubladant I’eau, «e contnMtant m maMaa g^obu- 
leoses, a'attachant aux aiguilles de dimction, at se laiasant 4titer 
comme du mucus, enfin le ttuuvant daos tods 'ks animattx 
infirieun interpoede aux autns ^Mments de stmcture.*' To the 
F^ch uatundist belongs, therefore, the real credit of the 
discovery of protoplasm, or rather, to be mors accurate, of 
the first reco^ition of its true nature aa the matenid Ixtsis of 
vital phenomena. Neither Dujardin nor von UoU, however, 
had any conception of the universal occurrence and fundunental 
similarity of protoplasm in all living things, whether ani^ or 
vegetable, and it was not till id6i that the identity: of imimal 
sarcode and vegetable protoplasm was proclaim^ by Uax 
Schultze, whose name stands out aa the framer, if not the founder, 
of the modem notions concerning the nature of ^e liv^ su^ 
stance. From time onwards the term “ protoplasm ” was 
used for the living substance of all classes of organisms, 
although it would have been more in accordance with &e 
custom of priority in nomenclature to have made use of 
Dujardin’s term “sarcode.” 

A living organism, of any kind whatsoever, may be regarded 
as composed of (i) protoplasm, (a) substances or structures pro¬ 
duced by the protoplasm, either by difierentiation or modifica¬ 
tion of the protoplasm iteelf, or by the excretory or secretory 
activity of the living substance. The protoplasm of a given 
organism may be in a single individual mass, or may be aggre¬ 
gated into a number of masses or units, discontinuous but not 
disconnected, termed cells (see Cytology). Thus living organ¬ 
isms may be distinguished, in a general way, as unicellular or 
multicellular. An instance of a unicellular organism is well 
seen in an Amoeba, or in one of the Foraminifera, classic examples 
for the study of undifferentiated protoplasm, which here com¬ 
poses the greater part of the body, while products of the forma¬ 
tive activity of the protoplasm are seen in the external shell and 
in various internal granules and structures. As on example of 
a multicellular organism we may take the human body, buut up 
of an immense number of living cells which produce, singly or 
in co-operation, a variety of substances and structures, each 
contributing to the functions of the body, This,withoutattempt- 
ing to enter into details, the horny ^Idermis covering the body, 
the hairs, nails, teeth, skeleton, connective tissue, &c., are all 
of them products formed by the metabolic activity of the living 
substance and existing in intimate connexion with it, though 
not themselves to be regarded as living. In addition to meta¬ 
bolic products of this kind, special modifications of the living 
substance itself are connected with specializations, or exaggera¬ 
tions as it were, of a partipular vital function; such are the 
contractile substance of muscular tissue, and the various mechan¬ 
isms seen in nervous and sensory tissue. It is necessary, there¬ 
fore, in a living body of any kind, to distinguish dearly between 
simple protoplasm, its differentiati(His and its products. 

I^otoplasm from whatever source, whether studied in a cell 
of the human body, in an Amoeba or Foraminifer, or in a veget¬ 
able organism, is essentially uniform and similar in appearance 
and properties. Its t^pearance, graphically described by 
I^jaiffin in the passage quoted above, is that of a greyish, 
vbcid, slimy, semi-transparent and semi-fluid substanca. Its pro¬ 
perties arc those of living things generally, and the most salient 
and obvious manitestation of life is the power of automatic 
movement exhibited by living protoplasm. When free and not 
limited by firm envelopes, the movements take the chiuracter 
known generally as amoeboid, well shown in the common 
Amoeba or in the white corpusdes of the blood. When confined 
by rigid envelopes, as in plant-cells, the protoplasm exhibits 
streaming movements of various kinds. Even more essentially 
characteristic of the living matter than the power of movement 
is the property of metabolism—^that is to say, the capacity of 
assimilating substances different from itself, of building them up 
into its own substance (anabolism), and of again decomposi^ 
these complex molecules into, simpler ones (katabolism) with 
production of energy in the form of heat, movement and electri¬ 
cal phenomena. important part of the metabolic process 
is respiration, i,e. the absorption d oxygen from the surrounding 


medium and oxidatiim of carbon atona to form carbonic add 
gas and other simple chemical compounds; in ordinary plant 
and animal proto{flum the process of respiration seems to oe ol 
universal occunence, but some Bacteria apparently 

an exception to the rule. Metabolism results nqt only in the 
generation of energy, but also, if anabc^m be in excess of 
katabdism, in increase of bulk, and consequent growth and 
r^oduction. 

Living protoplasm is, therefore, considered from a chmaical 
standpoint, in a state of oontinud flux and instability, and it 
follows that if protoplasm be a definite chemical substance or 
mixture of substances fsee below), a given sample of protoplasm 
cannot be pure, or at least cannot remain so for any length of 
time so as its power of metabolism is b^g exerted, but 
^ rontain particles dther about to be built up by nnghnlifiT) 
into its substance, or resulting from katabolic disintegratitai of 
its complex molecules. Hence it is convenient to distinguish 
the living substance from its metaplasHc products of anoboli^ 
ud katabolism. Such products are to be recognized invariably 
in protoplasm and take the form generally of granules and 
vacuoles. Granules vary in size from very minute to relatively 
large, coarse grains of matter, usually of a firm and solid nature. 
To the presence of innumerable -granules is due the greyish, 
semi-transparent appearance of protoplasm, which in parts 
free from granules appears hyaline and transparent. Different 
samples of protoplasm may vary greatly in the number and 
coarseness of the granulations. Vacuoles are fluid drops of more 
watery consistence, which, when relatively small, assume a 
spherical form, as the result of surface tension acting upon a 
drop of fluid suspended in another fluid. Wien vacuoles are 
numerous and large, however, they may assume various forms 
from mutual pressure, like air-bubbles in a foam. A good example 
of frothy protoplasm, due to the presence of numerous vacuoles, 
is seen in the common “ sun-animalcuIe ” {Actinosphaerium). 
Or when the cell is confined by an envelope, and becomes very 
vacuolated, the vacuoles may become confluent to form a cell- 
sap contained in a protoplasmic lining or “ primordial utricle,” 
and traversed by strands of protoplasm, as m the ordinary cells 
of plant-tissues. In many unicellular organisms, so-called 
contractile vacuoles are continually being formed as an act of 
excretion and expelled from the body when they reach a certain 
size. 

While the majority of protoplasmic granules are probably 
to be regarded as metapU^tic in nature, there is one class of 
granulations of which this is certainly not true, namely the grains 
of chromatin, so named from their peculiar affinity for certain 
dyes, such as carmine, logwood and various aniline stains. 
These grains may occur as chromidia, scattered through the 
protoplasm, or they may be concentrated at one or more spots 
to form a definite nucleus or nuclei, which may or may not be 
limited from the remaining protoplasm by a definite mem¬ 
brane, and may undergo further differentiations of structure 
which cannot be considered further here (see Cytology). The 
protoplasm of an ordinary cell is mus specialized into 
nucleus and cytoplasm. It was formerly thought that the most 
primitive forms of life, the Monera of £. Haeckel, consisted of 
pure protoplasm without a nucleus. It must be borne in mind, 
however, that chromatin can be present without being con¬ 
centrated to form a definite nucleus, and that with imperfect 
technii^ue the chromatin may easily escape observation. It 
seems justifiable at present to believe, until the contrary has 
been proved, that all organisms, however primitive, contain 
chromatin in some form; first, because this substance has 
always been found when suitable methods for its detection have 
been employed; secondly, because it has been shown experi¬ 
mentally, by cuttmg up small organisms, such as Amoeba, 
that enudeated fri^ents of protoplasm are unable to maintain 
their continued existence as living bodies; and, thirdly, because 
modem research has shown the chromatin to be of very great, 
perhs^ fundamental, importance in regulating the vital pro¬ 
cesses of the cell and so determining the specific ch^cters of 
the organism, a property which enables ftso jchromiitin to act 
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oentrotome during the division of the nucleus, *nd sometimes 
true centrosomes are present. Flagella also commonly arise from 
basal granules of a centrosomic nature, blepharoplasts in the 
correct sense of the tenn;* these blepharoplasts are always 
in connexion with tiiie nudeus, or with the kinetic nucleus if 
there is one distinct from the trophic nucleus, as in the genus 
Trypanosoma and allied forms. 

Reproduction of the Protozoa .—The mode of reproduction in 
these oiganisms is the same as that of the cell generally, and 
takes always the form of fission of some kind; that is to say, of 
division of the body into smaller portions, each of which repre¬ 
sents a young individual. The division of tlie body is preceded 
by that of the nudeus, if single, or of each nudeus in the cases 
where there are two different nuclei; if, however, more than one 
nucleus of the same kind be preswt, the nudei may be simply 
shared amongst the daughter-individuals, this mode of division 
being known as plasmotomy. Other organa of the body may 
either, like the nucleus, undergo fission, or may be formed afresh 
in the daughter-individuals. 

Tlie division of the nucleus in Protozoa may take place by the 
direct method or by means of mitosis. Direct division, without 
mitosis, is of very common occurrence; the division may be 
simple or multiple, that is to say, into only two parts, or into a 
numtw of fragments formed simultaneously. An extreme case 
of multiple fission is seen in the formation of the microgametes 
of Cocciiiwn schubergi, where the nucleus breaks up into a great 
number of chromidia, which become concentrated in patches to 
form the several daughter-nuclei., In some cases, on the other 
hand, multiple daughter-nudei are formed by rapidly repeated 
simple division of the parent nucleus. The mode of division may 
be different in different nuclei of the same individual; thus in 
the Infusoria the macronucleus divides by direct division, the 
micronudeus by mitosis. 

The mitosis of the Protozoa is far from being of the uniform 
stereotyped pattern seen in the Metazoa, but, as might tave 
been expected, often shows a much simpler and more primitive 
condition. Cmtrosomes are often absent, and their place may 
be taken, as stated above, by other bodies. The nucl^r 
membrane may be retained throughout the mitosis. Definite 
chromosomes can, as a rule, be made out, but the i^omosomes 
are often very numerous and minute, without definite form, and 
divide irregularly. Much remains to be done m studying the 
mitosis of the Protozoa, but it is probable that widw knowl^e 
will show many conditions intermediate between direct division 
and perfect mitosis. 

The simplest method of fission in Protozoa is that termed 
binary, where the body divides into two halves, which may be 
equal and similar, so that the result is two sister-individuals 
impossible to distinguish as parent and offspring. In many 
cases of binary fission,however,the resulting daughter-inividuals 
may be markedly unequal in size, so that one may be distinguished 
as the parent, the other as the offspring. If the daughter- 
individual be relatively very small, and formed in a more or less 
imperfect owidition at first, the process is term^ gemmation 
or budding. The buds formed in this way may be either external, 
formed on the surface of the body, or internal, that is, formed in 
special internal cavities, from whicli the offspring are later set 
free, as in many Acinetaria. Gemmation may be correlated with 
multiple nuclear fission in such a way that buds are formed over 
the whole body surface of the organism, which thereby under¬ 
goes a process of simultaneous multiple fission into numeroiu 
daughter-individuals. Rapid multiple fission of this kind is 
termed sporulation, and is a form of reproduction which is of 
common occurrence, especially in parasitic forms. Usually 
theeentral portion of the parent body remains over as a residual 
body (Restkorper), but sometirnes the pareiit organism is entirely 
resolved into the daughter-individuals, which are termed spores 

1 The kinetic nucleus of Trypanosoma is sometimes, but in the 
wtiter*! oidnion wrongly, named centrosome or blepharoplast; the 
to cytologists give these names are achromatic bodies; 
^mSietic nucleus is a true chromatic nucleus. The question of the 
centTMone in Protozoa Is discussed by R. Goldschmidt and M. 
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in a general way, but can be given qrecial names in special oases 
(see Gxxgamnxs, Coccidia, &c.). 

lift-cydos of the Protozoa.—It is probable that in all Protozoa, 
as in the Metazoa, the life-history takes its course in a seriw 
of recurrent cycles of greater or less extent, a fixed point, as it 
were, in the cycle being marked by the act of syngamy or conju¬ 
gation, which represents, apparently, a process for recuperation 
of the waning vital powers of the organism. It is true that in 
many types of Protozoa syngamy is not known as jret to occur, 
but in ^1 species which have been thoroughly investigated 
syngamy in some form has been observed, and tWe is nothing 
to lead to the belief that the sexual process is not of universal 
occurrwice in the Protozoa. 

The life-cycle of a given species may be very simple or it may 
be extremely complex, the organism occurring under many 
different forms at different phases or periods of its development. 
The polymorphism of the Protozoa is best considered under three 
categories, according to the three main causes to which it is due, 
namely, first, polymorphism due to adaptation to different con¬ 
ditions of existence; secondly, polymorphism due to differences 
of size and structure during growth; thirdly, polymorphism due 
to the differentiation of individuals m connexion with the process 
of syngamy or sexual conjugation. 

X. Polymorphism in Relation to Life-conditions .—As a protec¬ 
tion against unfavourable conditions, or for other reasons, most 
Protozoa have the power of passing into a resting condition, 
during which the vital functions may be wholly or in part 
suspended. In the resting phase the animal usually becomes 
enveloped in a resistant mcmbrance or cyst secreted by it, and 
is then said to be encysted. The formation of a cyst may ^ a 
response to conditions of various kinds. Very commonly it is 
formed to protect the organism again.st a change of medium, as 
in the case of freshwater forms liable to desiccation, or of para¬ 
sites about to pass out of the bodies of their hosts. In other 
cases the organism parses into the resting state in order to 
absorb ingested nutriment or in order to enter upon reproductive 
phases. 

As a preparation for encystment, organs of locomotion, if 
present, are retracted or cast off; contractile vacuoles cease to 
be formed; and the food-vacuoles disappear, usually by digestion 
of their contents and rejection of the waste residue. The body 
becomes rounded off and more or less spherical in form, and the 
protoplasm becomes denser, that is, less fluid and more opaque, 
but at the same time of diminished specific gravity, by loss of 
water. The cyst is then secreted at the surface as a layer of 
varying thickness and toughness. In the encysted condition 
many Protozoa are capable of being transported by the wind, 
a fact which explains their appearance in infusions and liquids 
exposed to the air. In favourable conditions the cysts germinate, 
that is toaay, the envelope is dissolved and the contained organ¬ 
ism or organisms are set free to enter upon the strenuous life 
once more. 

In the Mycetozoa, organisms adapted to a semi-terrestrial 
fife in moist surroundings, the protoplMm is capable, when 
desiccated, of passing into a tough condition resembling sealing- 
wax, which, when moistened, assumes again its normal appear¬ 
ance and active condition. 

Resting phases, analogous to encystment, are swn in the 
spores of various forms, especially those of parasitic habit, 
which are commonly enclosed in tough, resistant envelopes or 
^rocysts, and enveloped as a protection ag^nst change of 
medium or of host. Within the sporocyst multiplication of the 
sporoplasm may take place to form more or fewer sporozoites, 
■nw sporocysts usually show definite symmetry and structure, 
iiiinitely variable in different species, In a suitable medium 
the spores germinate by rupture of the sporocysts and escape of 
the contents. 

a. Polymorphism in Relotion to Growth and DeMlopmont.—la 
many species of Protozoa there is hardly any_ difference to be 
observed between different individuals during their active 
phases except in size. Those indlvidu^ a.bout to multiply 
by fission are slightly above the normal in dimensions; on the 
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diaphane, iniolubladant I’eau, «e contnMtant m maMaa g^obu- 
leoses, a'attachant aux aiguilles de dimction, at se laiasant 4titer 
comme du mucus, enfin le ttuuvant daos tods 'ks animattx 
infirieun interpoede aux autns ^Mments de stmcture.*' To the 
F^ch uatundist belongs, therefore, the real credit of the 
discovery of protoplasm, or rather, to be mors accurate, of 
the first reco^ition of its true nature aa the matenid Ixtsis of 
vital phenomena. Neither Dujardin nor von UoU, however, 
had any conception of the universal occurrence and fundunental 
similarity of protoplasm in all living things, whether ani^ or 
vegetable, and it was not till id6i that the identity: of imimal 
sarcode and vegetable protoplasm was proclaim^ by Uax 
Schultze, whose name stands out aa the framer, if not the founder, 
of the modem notions concerning the nature of ^e liv^ su^ 
stance. From time onwards the term “ protoplasm ” was 
used for the living substance of all classes of organisms, 
although it would have been more in accordance with &e 
custom of priority in nomenclature to have made use of 
Dujardin’s term “sarcode.” 

A living organism, of any kind whatsoever, may be regarded 
as composed of (i) protoplasm, (a) substances or structures pro¬ 
duced by the protoplasm, either by difierentiation or modifica¬ 
tion of the protoplasm iteelf, or by the excretory or secretory 
activity of the living substance. The protoplasm of a given 
organism may be in a single individual mass, or may be aggre¬ 
gated into a number of masses or units, discontinuous but not 
disconnected, termed cells (see Cytology). Thus living organ¬ 
isms may be distinguished, in a general way, as unicellular or 
multicellular. An instance of a unicellular organism is well 
seen in an Amoeba, or in one of the Foraminifera, classic examples 
for the study of undifferentiated protoplasm, which here com¬ 
poses the greater part of the body, while products of the forma¬ 
tive activity of the protoplasm are seen in the external shell and 
in various internal granules and structures. As on example of 
a multicellular organism we may take the human body, buut up 
of an immense number of living cells which produce, singly or 
in co-operation, a variety of substances and structures, each 
contributing to the functions of the body, This,withoutattempt- 
ing to enter into details, the horny ^Idermis covering the body, 
the hairs, nails, teeth, skeleton, connective tissue, &c., are all 
of them products formed by the metabolic activity of the living 
substance and existing in intimate connexion with it, though 
not themselves to be regarded as living. In addition to meta¬ 
bolic products of this kind, special modifications of the living 
substance itself are connected with specializations, or exaggera¬ 
tions as it were, of a partipular vital function; such are the 
contractile substance of muscular tissue, and the various mechan¬ 
isms seen in nervous and sensory tissue. It is necessary, there¬ 
fore, in a living body of any kind, to distinguish dearly between 
simple protoplasm, its differentiati(His and its products. 

I^otoplasm from whatever source, whether studied in a cell 
of the human body, in an Amoeba or Foraminifer, or in a veget¬ 
able organism, is essentially uniform and similar in appearance 
and properties. Its t^pearance, graphically described by 
I^jaiffin in the passage quoted above, is that of a greyish, 
vbcid, slimy, semi-transparent and semi-fluid substanca. Its pro¬ 
perties arc those of living things generally, and the most salient 
and obvious manitestation of life is the power of automatic 
movement exhibited by living protoplasm. When free and not 
limited by firm envelopes, the movements take the chiuracter 
known generally as amoeboid, well shown in the common 
Amoeba or in the white corpusdes of the blood. When confined 
by rigid envelopes, as in plant-cells, the protoplasm exhibits 
streaming movements of various kinds. Even more essentially 
characteristic of the living matter than the power of movement 
is the property of metabolism—^that is to say, the capacity of 
assimilating substances different from itself, of building them up 
into its own substance (anabolism), and of again decomposi^ 
these complex molecules into, simpler ones (katabolism) with 
production of energy in the form of heat, movement and electri¬ 
cal phenomena. important part of the metabolic process 
is respiration, i,e. the absorption d oxygen from the surrounding 


medium and oxidatiim of carbon atona to form carbonic add 
gas and other simple chemical compounds; in ordinary plant 
and animal proto{flum the process of respiration seems to oe ol 
universal occunence, but some Bacteria apparently 

an exception to the rule. Metabolism results nqt only in the 
generation of energy, but also, if anabc^m be in excess of 
katabdism, in increase of bulk, and consequent growth and 
r^oduction. 

Living protoplasm is, therefore, considered from a chmaical 
standpoint, in a state of oontinud flux and instability, and it 
follows that if protoplasm be a definite chemical substance or 
mixture of substances fsee below), a given sample of protoplasm 
cannot be pure, or at least cannot remain so for any length of 
time so as its power of metabolism is b^g exerted, but 
^ rontain particles dther about to be built up by nnghnlifiT) 
into its substance, or resulting from katabolic disintegratitai of 
its complex molecules. Hence it is convenient to distinguish 
the living substance from its metaplasHc products of anoboli^ 
ud katabolism. Such products are to be recognized invariably 
in protoplasm and take the form generally of granules and 
vacuoles. Granules vary in size from very minute to relatively 
large, coarse grains of matter, usually of a firm and solid nature. 
To the presence of innumerable -granules is due the greyish, 
semi-transparent appearance of protoplasm, which in parts 
free from granules appears hyaline and transparent. Different 
samples of protoplasm may vary greatly in the number and 
coarseness of the granulations. Vacuoles are fluid drops of more 
watery consistence, which, when relatively small, assume a 
spherical form, as the result of surface tension acting upon a 
drop of fluid suspended in another fluid. Wien vacuoles are 
numerous and large, however, they may assume various forms 
from mutual pressure, like air-bubbles in a foam. A good example 
of frothy protoplasm, due to the presence of numerous vacuoles, 
is seen in the common “ sun-animalcuIe ” {Actinosphaerium). 
Or when the cell is confined by an envelope, and becomes very 
vacuolated, the vacuoles may become confluent to form a cell- 
sap contained in a protoplasmic lining or “ primordial utricle,” 
and traversed by strands of protoplasm, as m the ordinary cells 
of plant-tissues. In many unicellular organisms, so-called 
contractile vacuoles are continually being formed as an act of 
excretion and expelled from the body when they reach a certain 
size. 

While the majority of protoplasmic granules are probably 
to be regarded as metapU^tic in nature, there is one class of 
granulations of which this is certainly not true, namely the grains 
of chromatin, so named from their peculiar affinity for certain 
dyes, such as carmine, logwood and various aniline stains. 
These grains may occur as chromidia, scattered through the 
protoplasm, or they may be concentrated at one or more spots 
to form a definite nucleus or nuclei, which may or may not be 
limited from the remaining protoplasm by a definite mem¬ 
brane, and may undergo further differentiations of structure 
which cannot be considered further here (see Cytology). The 
protoplasm of an ordinary cell is mus specialized into 
nucleus and cytoplasm. It was formerly thought that the most 
primitive forms of life, the Monera of £. Haeckel, consisted of 
pure protoplasm without a nucleus. It must be borne in mind, 
however, that chromatin can be present without being con¬ 
centrated to form a definite nucleus, and that with imperfect 
technii^ue the chromatin may easily escape observation. It 
seems justifiable at present to believe, until the contrary has 
been proved, that all organisms, however primitive, contain 
chromatin in some form; first, because this substance has 
always been found when suitable methods for its detection have 
been employed; secondly, because it has been shown experi¬ 
mentally, by cuttmg up small organisms, such as Amoeba, 
that enudeated fri^ents of protoplasm are unable to maintain 
their continued existence as living bodies; and, thirdly, because 
modem research has shown the chromatin to be of very great, 
perhs^ fundamental, importance in regulating the vital pro¬ 
cesses of the cell and so determining the specific ch^cters of 
the organism, a property which enables ftso jchromiitin to act 
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oi the uvinnment the iweeasi^ for the sNcual proce« muf be 
(fwttnyied and the event my be deferred for « long time, if 
not iadefinitB^. Hanot it ia quilie po^le that in mnp/ PFoto* 
Wft the process of sjrnipiny nay M in ab^ance, just as there 
are plants vvhich can be propagated indefinitely by awkers or 
cuttings without ever setting a^j and it is posskile that the 
inoculative or artificial trananuE^ion of parasitic Frotoaca from 
one host to another, as in the case pathogenic Uypanoamnes, 
without any apparent diminution in their vital powers, is an 
instance of this kind. 

As. a general rule, in order that syngamy may be attended 
by beneficial results to the organism, it ia necessary that the two 
conjugating individuAls should be from different strains, that 
is to say, they should not be nearly related by desoent and 
parentage. Thus F. Schaudinn found that in order to observe 
the sexual union of the gametes of Fi»ammifera it was necessary 
to bring together gametes of distinct parwtage. Qn the other 
hand it has been observed that in many Protozoa, e^iecially 
b parasitic forms, syngamy takes place between individuals of 
eemmon parental. Thus in Amoeba eoli, according to F. 
Schaudinn, a single individual beconses encysted and its nucleus 
divides into two; after each nucleus has undergone certain 
maturative changes they give rise topronudei which conjugate 
and initiate a new developmental cycle. Syngamy between sister 
ksdividualB, or autogamy, as it has been termed, is not, however, 
confined to parasitic Protoioa; it has been ob^rved in Aclino- 
sphamum by K. Hertwig. The benefit to the organism, if any, 
arising from autogamy can only be supposed to result from the 
rearrangement and recomstitutiun of the nuclear apparatus.^ 
The frequent occurrence of autogamy suggests that in many 
Protoaoa the nature of the environment diminishes the impor¬ 
tance of the sexual proce.ss, at least so far as the mixture 
nuclear material from distinct sources is concerned; and, since 
autegatoy is most common in parasitic forms, tiiis result may, 
in the li^t of G. N. Calkins’s experiments, be ascribed in great 
part to the frequent changes of environment and nutrition to 
which parasitic forms, above all, are subject. 

True syngamy consiists, os has been said, of nuclear fusion or 
karyagamy. It rarety, if ever, happens, however, that such 
fusion takes place without the conjugating nuclei having under¬ 
gone some process of redaction by elimination of a portion of 
the nuclear substance, in a manner analogous to the maturation 
nf the germ-cells in the Metazoa. The chromatin thus eliminated 
may h« cast out from the body of the organism as one or more 
so-called polar bodies; or may be absorb^ in the c>’topksm; or 
may remain in the cytoplasm and be left over in the residual 
protoplasm in cases where syngamy is followed by a process of 
rapid multiplicBtion by sporulation; but in all cases the chroma¬ 
tin removed from the nucleus is rejected in some way or other 
and plays no part in the subsequent development of the 
organism. The nuclei of the gametes which have coippleted 
tfak) process of ipuraiion nucliaire are then ripe for syngamic 
fusion and are termed pronuciei; the union of two pronuclei 
produces a aingte nucleus termed a synkaryon. 

It IB certain that in many, if not in all, cases the nuclear 
substance that is rejected as a preliminary to syngamy consistt 
of somatic or vegetative chromatin; that is to lay,.of chromatin 
that has been fimctional In regulating the ordioary vital fumy 
tioas, metabolism, growth, reproduction, &c., durii* previous 
generaticos, and has become effete; while on the other hand the 
chromatin that persists to form the pronuciei is generadve 
chromatia which has remained in reserve for the sexual act and 
lias retained its peculiar powers and properties unimpaired. 
The truth of this explanation is extremely obvious in such forms 
as the Infusoria, wfaeie somatic and generative chromatin are 
cooMiSliated into two distinct and entirdy separate nuclei. 
In saiM fthizopeda also the body cosstains one or more principaJ 
nuclei and aiRa$sofcbromtdia, jKnd it has been, observed that as a 



Hhiiisbre, it is nasomdile tnregard the prindpel aut^i as repre- 
oentihgeoinatie chreanatiB, the chromidia as genecative chroma- 


tio. In other cases, however, fer example 4(iHM^phaemm» 
the chromidia must be inteipreted, from their behaviour,, as 
somatic chromatin, and the principal pudei as gieaeratlye 
chromatin; hence R, Goldschmidt has proposed the fecial.term 
sporetia for those chromidia which represent reserve generative 
(^romatin. In the majority of Protozoa, however, the nuclear 
substance is not differentiated in such a way that it can. be 
distinguished by any visible peeulisrities into somatic and 
generative chromatin. 

The process of reduction is not limited, tq;»parently, to the 
elimination of somatic chromatin, Imt a portion of the. generative 
chromatin is dso cast off. Thos in the Infusoria not only the 
somatic macronucleus, but also a considerable portion of the 
gwierativenucronudeuSjis absorbed at each act of conjugation 
The elimination d genecative chromatin isperb<q» of importance 
as a factor in heredity and the production of variations, or 
possibly for sex determination, as will be discussed below; it 
is (hfScult to suggest any other explanations for it, unless it 
be supposed that during the exercise of ordinary vital functions 
a portion of the generative chromatin be rendered effete as 
well as the somatic chromatin. 

From the considerations set forth in the foregoing paragraphs 
it must be supposed that the synkaryon, the fusion-pruc^ct of 
the two pronudei in syngamy, cemsists at first purely of genera¬ 
tive chromatin, which must speetfily become differentiated 
into the regulative somatic chromatin of the ensuing generations 
and the generative chromatin held in rc.serve for the next act of 
synipuny. Such a differentiation can be actually observed in the 
Infusoria, where immediately after conjugation the synkaryon 
divides into one or more pairs of nuclei, each pair becoming the 
two unequally sized nuclei of an ordmoty individual, sometimes 
with, even at this stage, an apparently wanton elimination of 
nuclear substance. Thus the somatic and generative chromatin 
of the Protozoa offer a certain analogy with the soma and germ- 
plasm of Metazoa; but m making such comparisons the dis¬ 
tinction between a physiologixial analogy and a morphological 
homology should be borne clearly in mind. 

It has been stated above that the two gametes of a given 
species of Protozoa may be perfectly similar and indistinguish¬ 
able, or may be very different one from the other. Tlie condition 
with similar gametes is termed isogamy, that with differentiated 
gametes anisogamy. Every transition can be found from 
complete isogamy and pronounced anisogamy in the Protozoa; 
in tracing, however, the evolution of specialized ^lametes it 
must be remember^ that we are dealing only with visiWe 
morphological differences mainly of an adaptive nature, without 
prejudice to the question of the possible existence of a funda¬ 
mental sexual antithesis in all gametes, present even when not 
perceptible. The sex philosojAer 0. Weininger has urged that 
sex is a .fundamental attribute of living thmgs, and that the 
living substance, protoplasm, consists of airhenoplasm and 
thelypiasm united in varying proportions. Certain observations 
of F, Schaudinn tend to support this view; in Trypanosoma 
nooime, for example, Schaudinn found that the process of 
reduction in one gamete took an opposite course to &at which 
it took in the other gamete. In one gamete certain portions 
ef the nucleus were retained and certain other portions rejected; 
m the maturation of the other gamete the pactions rejected and 
the portions retained were the reveise. ]^ce Schaudinn was 
led to regard the indifferent individuals as essentially bermar 
phrodite in nature, and therefore capable of giving rise to gametes 
of either order by elimiaatioa of one or the other set of sexual 
elements; a theory which throws furthear li^t on the eUminatioB 
of generative chromatin mentioned above. It is possible, 
therefore, that the gametes of Protozoa may possess sexugl 
characters intrinsically different even vbm periocily similar 
so far as can be perceived. It is very probople, for mstance, 
that the isogamy in Gregarines is a state of things derived 
secondarily irom a primitive condition of anisogamy (see 
Gasfi^RiNSs). 

The simplest possible condition of the gametes is seen in the 
free-swimming uliata, forms which in over reflects ore the 
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0tgum&M Anttcoa; fan tite mdundaaii 
we wriy 4wtmguuh«d ftam coilinwy indmdudi «f 
the species bf the ibet that tlwr nuU haw imArrsnae <my 
oeoipiicaMdfiroeeawaf wduotian wd osKlewsiuamatieB. In 
tbswiems ibwe is aiw no ^ifiaiiaaee between yeung and adult 
individuaiat bayond scanely pn^tiUe difierencm <d siee 
batwecB ipdividuais iboat te dtvida and those that are the 
products of recent 4kviskm, so that those speeiea we paotMaliy 
annoiACcphic in the active caadidon. ba {emu, however, 
which, like Vtrticclla, am of sswle habit, satall free'swimntiiig 
individu^ arc iiberst^ which seek ont and canjitgate with the 
ondinaiv eessite fndividuata. Htte we have an instanee of a 
RiQipliriogicai didarsntiation of the gametes which is dearly 
adaptive to the hfwofmditiona of the spedee. In other Protozoa 
there may bo, as already stated, ih&renaes, more or less pro¬ 
nounced, between young and a^t oidividoate, and syag^y 
may place either iMtween young individuals (microgwRy) 
or between adults (macrogamy); the gametes may be in uther 
case ordinary individuals of the species, not speciidly differen¬ 
tiated in any way, or on the other hand they may be difiermtiated 
from ondiniry individuab, while still nmilar and uagamic 
amongst tbonselves; or, finally, the^' may be anucgamic; that 
is to say, differentiated into two dutinct types. Thus in the 
Kadiolu^ for evaoi^k, aa adult individud breaks up by a 
process of sporulation into numerous minute flagellated swarm- 
sporm; these may be all of one kind, termed isospores, wbkh 
develop directly witlmut undergoing syngamy; or t)^ may be 
of two kinds, termed anisospores, both diSerent in their ebaraeter 
from the isospores, and incapable of development without 
syngamy. 

When the gametes are differentiated the divergence betwewi 
them almost always follows parallel paths. One gamete is 
distinguished by its smaller size, its greater activity, and its 
comparative poverty in granules of reserve food-material; hence 
it is termed the microgamete. The other gamete is distinguished 
by its greater bulk, its pronounced sluggishness and inertness, 
and its tendency to form and store up in the cytoplasm reserve 
nutriment of one kind or another; hence it is termed the macro¬ 
gamete, or, as some prefer to write it, the megagamete (better 
megadogomete). When these differences are very pronounced, 
as, for instance, in the Coccidia and other Sporozoa, a condi¬ 
tion is reached which is practically indistinguishable from that 
seen in the sperm and ova of the Metazoa. Hence the micro- 
gamete is generally regarded as male, the macrogamete as 
female; and these terms may be conveniently used, although 
they do not in themselves imply more than would the words 
positive and negative, or any other flair of terms expressive of a 
fundamental contrast, llie microgamete may become reduced 
to a mere thread of chromatin, which m^ possess one or two 
flagella for purposes of looomotion, as in Coccidia, &e., or may 
move by serpentine movements of the whole body, which re¬ 
sembles in its entirety a flagellum, and Is often wrongly so termed. 
In contrast with the microgamete, its correlative, the macro- 
gamete, tends to become a bulky, inert body, often with great 
resemblance to an ovum, its cytoplasm dense and granular, 
packed with reserve food-materials as an egg contains yolk, 
and without organs of locomotion or capacity for movement 
of any kind. Hence the macrogamete is the passive deimmt 
in syngamy, which requires to bo sought out and “ fertilized " 
by ^e active microgamete, a division of labour perfectly ana¬ 
logous to that seen in the male and female gametes of Metazoa. 
In those oases where syngamy takes place by interchange of 
nuclear substance between two gametes which remain separate 
from one another, as in the Intosoria, each gamete forms two 
pronudei, which are distinguished by their behaviour as the 
active and passivepronuclei respectively. The active pronneleus 
of each gamete passes over into the body of the other end fusee 
with its passive pronucleus te form a synkaryen. A similar 
method proeedure oecurs also in Amoeta toU, aecordii^ to 
F. Schaudinn. 

When gametes are not very highly specialized they may still 
retain the poiwer of multipWtion by division possessed by 


oadiaaqr indmduais, ao lo^ as tii^ hast oat emdargona i 
{moeni at nucleaii raductioR pretimmary to syngaeny. 
hozemr, the gaao^ ace bigMy tpednfiaed ttttey may ftotl 
tha power of muitiptkatkm. In this respect the macroipuiM 
ate veraeof thaa wetfaerasx; onacoaimt ofthe gnat reduet 
•f the body-protoptaam, and the entiie ahseooe of aayreen 
materiBis, tlwy must either fuUil their destiny as gamistei 
die ofi. The macrogametes, ea die other hand, with tk 
great reserves of cytoplasm and natrimeBt, are more hanly tl 
any other fonm of the spedc8,and are able to maintaiin th 
existanee in periods of famine and starvation when all at! 
forms are kdied ofi. Moreover they may regain the power 
BUihiplication by a process of pattfamogenesa, a term otigini 
applied is the Metazoa to cases where a germ-cell of de&it 
female character, -^t is to say an ovum, acquires tfm pm 
of reproduction without fertiliation by syngamy, A shk 
gamete multiplying by parthenogenesis first goes through cert 
nuclear changes wherdiy it is set back, as it were, from the fern 
to the indifierent condition, and it is then able to multiply 
fission like any ordmaiy, tton-sexual individual si the ^icc 
Parthenogenesis has bm described by F. Schawhnn in 
malarial parasites and in Trypanosoma noduat. In both cs 
the female forms are able to persist under adverse conditi 
after all other forms have perisned, and then by parthenogem 
they may multiply when conditions are more f avoucadile, over 
the Iwst again, and cause a relapse of the disease of which tl 
are the. cause. S. v. Frowazek has described in Htrpgtamo 
muscae^domestieae an analogous process of multiplication on 
part of male individuals, and coined the term etheogeai 
for this process, but the statement needs confirmation, ai^ f 
general rule the microgamete is quite inc^ialfle of independ 
reproduction under any circumstances. 

It is often found that not only are the gametes differential 
but that their immediate progenitors may also exiiibit clsuacl 
wbkh mark them of! from the ordinary or indiSerent individi 
of the species. In such cases the parent-forms of the garni 
are termed gametocytes, and they may differ amongst thi 
selves in characters which render it possible to distinguish tb 
dMtincd to produce microgametes from those which will prod 
the other sex. The parent-individuals of the micri^^ainetea: 
mkrogametucytes, are distinguished aa a general rule by det 
protoplasm, free from coarse granulations, and a larger nucli 
more rich in chromatin. The maaoganietocytes, on the ol 
hand, usually have coarsely granular cytoplasm, rich in res< 
food-staffs, and a relatively small nucleus. The gametocj 
produce the gametes by methods that vary according to 
degree of specialization of the gametes. In isogamous for 
of which go^ examples are fumistied by many Gregarines(f 
the gametes are produced by a process of sporulation on the [ 
of the gametocytes, acertain amount of residual protoplasm be 
left over. In forms with pronounced anisogamy, lor instai 
Coccidia or Kaemosporidia, the microgametes are produced 
sporulation in which almost the whole mass of the body of 
gametocyte may be left over as residual protoplasm, toget 
with some portion ol the nucleus; in the otlur sex, howe< 
the process of sporulation may be altogether in abeyance, i 
the macrogametocyte becomes simply converted into the mat 
gamete after going through a process of nuclear reduction. 

The gametocytes may, however, possess the power of nui 
plication without change of character for many generatic 
or, to put the matter in other words, the sexual difiemitkl 
may be iqiparent not merely in the generatka immedio) 
preceding the gametes, but in many generations prior to t 
Thus a given species may consist of three different ty^ 
^ult individuals, male, female and indifferent, each multiply 
in its own line. Complicated alternations of generations 
the result,'and if at the same time there is a well-marked dif 
ence between young and adult forms of the species the bei 
of polymorphiwn U reached. Very commonly a double serfo 
generations occurs, the non-sexual or indifiei^t forms multi] 
mg apart from the sexually differentiated indiyiduals and 
geneiatioiu immediatriy descended from thm; in swfi cases 
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serieg of non-sexual goneraitioiis is termed schizogony, the series of 
sexunl generations gametogony or sporogony. Schizogony and 
^Wiogony usually occur as adaptations to, or at least in relation 
mth, distinct conditions of life. Thus in parasitic forms, as well 
illustrated by the Coccidia, the organisms multiply by schizogony 
when overrunning the host, that is to say, when nutriment is 
abundant; sporogony begins as a preparation for passing into 
the outer world, in order to infect new hosts. In the Haemo- 
sporidia, m which transmission from one vertebrate host to 
another is effected by means of blood-sucking ectoparasites 
(Diptera, ticks, leeches, &c.), the schizogony goes on in the 
vertebrate host, the sporogony in the invertebrate host. In 
free-living, non-parasitic forms, schizogony may go on under 
ordinary conditions, while sporogony supervenes as a preparation 
for a nwked change in the life-conditions; for instance, a change 
of medium, or at the approach of winter. It is interesting to 
note that, as a general rule, the differentiation of sexual forms 
seems to be a preliminary to the production of more resistant 
forms capable of braving adverse conditions or violent changes 
in the conditions of life; a phenomenon which is in support of 
the hypothesis tliat syngamy has a strengthening effect on the 
vitality of the species. 

Classification of the Protozoa. 

Various attempts have been made to separate the Protozoa 
into twd primary subdivisions. E. Ray Lankester divided them 
into two main groups, the Gymnomyxa, with naked protoplasm 
Md indefinite form, and the Corticata, with the- protoplasm 
limited by a firm membrane, and consequently with a definite 
body-form. In many of the corticate groups, however, there 
must be placed amoeboid, non-corticate forms, such as Mastic- 
amoeba amongst the Flagellata, or the malarial parasites amongst 
the Sporozoa. Hence if Lankester’s classification be used, it 
must be without a hard and fast verbal definition. F. Doflein, 
on the other hand, has divided the Protozoa into Plasmodroma, 
with organs of locomotion derived from protoplasmic processes, 
i.e. pseudopodia or flagella, and Ciliophora, with locomotion by 
cilia. It may be doubted, however, if the distinction between 
flagella and cilia is so fundamental and sharply defined as this 
mode of classification would imply. W. H. Jackson has proposed 
to unite the forms bearing fl^lla and alia into one section, 
Plegepoda, and distinguishas two other sections, Rhizopoda 
(«= Sarcodina) and Endoparasita (= Sporozoa). 

Four mam groups of Protozoa, of the rank of classes, are 
universally recognized, however they may be combined into 
larger categories; these are the Sarcodina, Mastigophora, 
Sporozoa and Infusoria. 

The Sarcodina are characterized by the body being composed 
of naked protoplasm, not covered by any limiting cuticle, 
although in many cases a house or shell is secreted into which 
the protoplasm can be partly or entirely withdrawn. No 
special organs of locomotion, either flagella or cilia, are ever 
present in the adult, and locomotion and capture of food are 
effected in the manner named amoeboid, by more or less 
temporary extrusions or outflow of the protoplasm which are. 
termed pseudopodia, as in Amoeba. 

The Mastigophora are so named because organs of. locomotion 
ore always present in the adult in the form of one or more 
flagella, each flagellum (Gr. iiAorii, whip) a delicate, thread-like 
extension of the protoplasm, endowed with a special contractility 
which enables it to perform lashing, whip-like movements. 
The body protoplMm is sometimes naked, in which case it may 
be amoeboid, but is more usually limited by a cuticle, varying in 
thickness in diflferent types. 

Tlw Sporozoa, with the exception of a few forms of dubious 
position, ore exclusively mtemal parasites of Metazoa, absorbing 
their food ffrom the internal juices and secretions of their hosts, 
and never exhibiting in their trophic phases any organs of loco¬ 
motion or for the ingestion and digestion of solid food. The 
bedy-protoplasm may be naked mid amoeboid or limited by a 
cuticle. The reproduction is specialized in correlation with the 
parasitic habit, and results typicall}’ in tiie formation of a | 


number of mmute germs or spores, by which the infection of 
fresh hosts is Elected. It must not be supposed, however, that 
spore-formation is confined to this class of F^tozoa. 

The Infusoria, a name originally of much wider application, 
IS now restricted to denote those Protozoa in which locomotion 
Of capture of food is effected by means of special organs termed 
cilia, minute hair-like contractile extensions of the protoplasm 
differing from flagella not only in their usually smaller sim and 
greater number, but also in the mode of contraction and move¬ 
ment. The cilia may be present throughout life or only in an 
early stage, of the individual. . The body is always limited by a 
cuticle and the nucleus seems to be invariably double, being 
divided into two parts specialized in function and differing in 
size, termed respectively macronucleus and micronucleus. 

Comparing these four subdivisions with one another, it may 
be said at once that the Sporozoa and Infusoria are highly 
speci^ized classes, each well marked off from the othersub- 
divisions. The Sarcodina and Mastigophora, on the other 
hand, include the most primitive types of Protozoa and are 
delimited from one another by a somewhat arbitrary character, 
the iwesence or absence of a flagellum in the adult. Thus 
Mastigamoeba is a form which unites the characters of the 
Sarcodina and Mastigophora, having an amoeboid body which 
bears a flagellum, and it is classed among the Mastigophora 
merely because the flagellum is retained throughout life; if 
the flagellum were absent in the adult condition it would be 
placed among the Sarcodina, many of which have flagella in 
their young stages but lack them when adult. Hence Biitschli 
considered the Rhizomastigina («.e. Mastigamoeba and its allies) 
as the most primitive group of Protozoa, representing the 
common ancestral form of ^1 the classes; and on this view 
the Stellated young stages of many Sarcodina would represent 
recapitulative larval stages. 

Biitschli’s theory of Protozoan phylogeny implies that a 
flagellum is an organ of most primitive nature, possessed perhaps 
by the earliest forms of life; and it must be remembered that 
flagella are borne by many Bacteria. On the other hand, one 
would imagine, from general considerations, that living beings 
possessing a flagellum would have been preceded in evolution 
by others that did not bear so definite an organ. The flagellum 
itself is generally regarded as a vibratile process or extension of 
the protoplasm, comparable in its nature to a slender pseudo- 
podium endowed with peculiar powers of movement. More 
knowledge with regard to the nature and formation of the 
flagellum is needed in order to decide this point, and particularly 
with regard to the question whether the flagella of Bacteria are 
of the same nature as those of Protozoa. 

It has been much debated whether'the earliest forms of life 
were of the nature of plants or animals. Many authors consider 
the question settled beyond all debate by a process of trenchant 
deductive reasoning. It is argued that animals require other 
organisms for their nutriment, and that plants, that is to say 
[ grwn plants, do not; therefore plants must have preceded 
j animals. On the other hand, the morphologist will urge that 
green plants derive their peculiar powers of metabolism from 
the possession of very definite cell-organs, namely chromato- 
phores containing chlorophyll; and will argue that living things 
without such organs must have preceded in evolution those 
possessing them. The whole dispute is based on the assump¬ 
tion that plant and animal represent the two fundamental 
modes of metabolism; whereas the study of the Bacteria shows 
the possibility of many other modes of life. Many Bacteria 
exhibit processes of metabolism totally different from those 
generally laid down in textbooks as characteristic of living 
nutter; some are killed by free oxygen; others can absorb free . 
nitrogen, and various other “ abnormal ” properties are mani- 
fested them. Hence the primitive organisms may have 
been neither plant nor animal in their nature, but may have 
possessed, like the Bacteria at present, many different methods of 
metabolism from which plant and an imal are two divergent 
paths of evolution. 

The origin of life is veiled in a mist which biological knowledge 
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in its present state is unable to dispd; and speculations with 
regard to the nature of the earliest form of life are as yet 
premature and futile. 

The following references are either general treatises on the 
Protozoa, or memoirs dealing with special points in a general 
maimer, 
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therein), Joum. Exp. Zool„ i. 403-461, 3 pWes, 3 text-figs.; idem, 
" The Protozoa," Columbia Univtrtity Biological Saries, xvi 

(tnd 3^7, 133 text-figs.j Y. Delage and E. Hirouard, Traiti do 
Zoologit ConorHe, 1 . La Cellule et let prokuoairet (Paris, 1896); 
F, Doflein, Die Prolotoen ah paratileu und Kranhheiiterreger (Jena, 
Gustav Fischer, 1901) ; idem, " Das System der Protozoen," Arch, 
i. ProHttenhunde, i. 169-19*, 3 text-figs.; R. Goldschmidt, " Die 
Cbromidien der Protozoen," Arcb. 1 . ProHstenhunde, (1904), v. 
126-144, I fig.; R. Goldschinidt and M. Popofi, " Die Karyolanen 
der Protozoen und der Chromidialapparat der Protozoen—^und 
Metazoenzelle, Arch. f. Protislenkunde (1907), viii. pp. 321-343, 
6 text-figs.; M. Hartog, " Protozoa,** Cambridge Natural History, 
vol. i, (London, 1906) : R. Hertwig, " Ueber Weaen und Bedou- 
tung der Befruchtung,” SB. Ahad. Miinchen (1902), xxxii. pp. 57- 
73J idem, " Die Protozoen und die Zelltheorie,” Arch. f. Protis- 
tenhunde (1902), pp. 1-40; W. H. Jackson, " Protozoa " in RoUes- 
ton’s Forms of Ammal Life (rev. ed., pp. 818-922, Oxford, 1888); 
A. Lang, Lehrbuch der vergletchenden Anatomic der wirbellosen Tiers, 
Bd. I. Abt. II. Lief. 2, “ Protozoa " (Jena, 1901); E, R. Lankestcr, 
article " Protozoa " in Ency. Brit, 9th ed.j idem (edited by). A 
Treatise on Zoology by various authors! " Protozoa " in part I., 
fasc. 2 (1^3), and fasc. i to be publisiied shortly (London, A. & C. 
Black) ; E. A. Minchin, " Protozoa " in AUbutt and RoUeston’s 
A System of Medicine, rev. ed., vol. ii. pt. 2 (London, 1907); F. 
Schaudiim, " Nenere Forschnngen fiber me Befruchtung der Proto¬ 
zoen," Verh. deuisch. tool. Ges. (1905), xv. 16-34, i diagram; 
H, M. Woodcock, " Protozoa" in Zool. Record (1902-1904), 
vols. xxxix.-xlii. (E, A. M.) 

PROUDHOH, PIERRE JOSEPH (1809-1865), French socialist 
and political writer, was bom on the 15th of January i8og at 
}iesan;»n, France, the native place also of the socialist Fourier. 
His Origin was of the humblest, his father being a brewer’s 
cooper; and the boy herded'cows and followed other'simple 
pursuits of a like nature. But he was not entirely self-educated; 
at sixteen he entered the college of his native place, though 
his family was so poor that he could not procure the necessary 
books, and had to borrow them from his mates in order to copy 
the lessons. At nineteen he became a working compositor; 
afterwards he rose to be a corrector for the press, reading proofs 
of ecclesiastical works, and thereby acquiring a very competent 
knowledge of theolo^. In this way also he came to learn 
Hebrew, and to compare it with Greek, Latin and French; 
and it was the first proof of his intellectual audacity that on the 
strength of this he wrote an Essai de grammaire ginerale. As 
Proudhon knew nothing whatever of the true principles of 
pliilology, his treatise wa.s of no value. In 1838 he obtained the 
pension Suard, a bursary of 1500 francs a year for three years, 
for the encouragement of young men of promise, which was in 
the gift of the academy of Besanfon. 

101839 he wrote a treatise L’Utilth de la cilibration du dimtnehe 
which contained the germs of his revolutionary ideas. About 
this time he went to Paris, where he lived a poor, ascetic and 
studious life—making acquaintance, however, with the socialistic 
ideas which were then fomenting in the capital. In 1840 he 
published his first work, Qu'esi-ce qut la propriiti ? His famous 
answer to.this question, “ La propri6t6 e'est le vol ” (property is 
theft), naturally did not please the academy of Besanfon, and 
there was some talk of withdrawing his pension ; but he held it 
for the regular period. For his third memoir on propertj', 
which took the shape of a letter to the Fourierist, M. Consid&ant, 
he was tried at Besanfon but was acquitted. In 1846 he pub¬ 
lished his greatest work, the System des eontradietions icono- 
tmgttes (w philosophie de la misere. For some time Proudhon 
c^ied on a small printing establishment at Besanjon, but 
without success; afterwards he became connected as a kind of 
mani^'er with a commercial firm at Lyons. In 1847 he left this 
employment, and finally settled in Paris, where he was now 


becoming celebrated as a leader of innovatiooi He r^ettod 
the sudden outbreak of the revolution of February 1S48, 
because it found the social reformers unprepared, ^t he threw 
himself with ardour into the conflict of opinion, and soon gained 
a national notoriety. He was the moving spirit of the Repri- 
seniartt du peuple and other Journals, in which the most advanced 
theories were advocated m the strongest language; and os 
member of assembly for the Seine department he brought 
forward his celebrated prroposal of exactmg an impost of one- 
third on interest and rent, which of course was rejected. His 
attempt to found a bank which should operate by gnmting 
gratuitous credit was also a complete failure; of the five million 
francs which he required only seventeen thousand were i^ered. 
The violence of his utterances led to an imprisonment at Paris 
for three years, during which he married a young working woman. 
As Proudhon aimed at economic rather thm political innovation, 
he had no special quarrel with the Second Empire, and he lived 
in comparative quiet under it till the publication of his work, 
De la Justice dans la revolution et dans l’iglise (1858), in which 
he attacked the Church and other existing institutions with 
unusual fury. This time he fled to Brussels to escape imprison¬ 
ment. On his return to France his health broke down, though 
he continued to write. He died at Passy on the i6th of January 
1865. 

Personally Proudhon was one of the most remarkable figures 
of modern France. His life was marked by the severest sim¬ 
plicity and even Puritanism; he was affectionate in his domestic 
relations, a most loyal friend, and strictly upright in conduct. 
He was strongly opposed to the prevailing French socialism of 
his time because of its utopianism and immorality; and, though 
he uttered all manner of wild paradox and vehement invective 
against the dominant ideas and institutions, he was remarkably 
free from feelings of personal hate. In all that he said and did 
he was the son of the people, who had not been broken to the 
usual social and academic discipline; hence his roughness, his 
une-sidedness, and bis exaggerations; but he is always vigorous, 
and often brilliant and original. 

It would of course be impossible to reduce the ideas of such 
an irregular thinker to systematic form. In later years Proudhon 
himself confessed that “ the great part of his publications formed 
only a work of dissection and ventilation, so to speak, by means 
of which he slowly makes his way towards a superior conception 
of political and economic laws.’’ Yet the groundwork of his 
teaching is clear and firm; no one could insist with greater 
emphasis on the demonstrative character of economic principles 
as understood by himself. He strongly believed in the absolute 
truth of a few moral ideas, with which it was the aim of his teach¬ 
ing to mould and suffuse political economy. Of these funda¬ 
mental ideas, justice, liberty and equality were the chief. What 
he desiderated, for instance, in an ideal society was the most 
perfect equality of remuneration. It was his principle that service 
pays service, that a day’s labour balances a day’s labour—in 
other words, that the duration of labour is the just measure of 
value. He did not shrink from any of the consequences of this 
theory, for he would give the same remuneration to the worst 
mason as to a Phidias; but he looks forward also to a period in 
human development when the present inequality in the talent 
and capacity of men would be reduced to an inappreciable 
minimum. From the great principle of service as the equivalent 
of service is derived his axiom that property is the right of 
aubaine. The aubain was a stranger not naturalized; and the 
right of aubaine was the right in virtue of which the sovereign, 
from the earliest monarchy, claimed the goods of such a stranger 
who had died in his territory.' Property is a right of the same 
nature, with a like power of appropriation in the form of rent, 
interest, &c. It reaps without labour, consumes without 
producing, and enjoys without exertion, Proudhon’s aim, 
therefore, was to realize a science of society resting on prind^des 
of justice, liberty and equality thus understood; “ a science 
absolute, rigorous, based on the nature of man and of bis faculUes, 

* The droit d’aubaine was abolished in 1790, revived by Mapoleon, 
and ended in 1819. 
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and OA their mutual relations; a science which we have not to 
invoit, bat to disctrver.” But be saw clearly that sudt ideas 
with their necessary accompanimoits Could only be realised 
through A long and laborious process of social transformation. 
He strongly deteeted the prurient immorality of the schools of 
Saint-Simon and Fourier. He attacked them not less bitterly 
for thinking that society could be changed off-hand by a ready¬ 
made and complete scheme of reform. It was “ the most 
accursed lie/’ he said, “ that could be offered to mankind.” In 
social change he distinguishes between the transition and the 
perfectiott or achievement. With regard to the transition he 
odvoeated the progressive abolition of the right of aKhuNs, by 
reducing interest, rent, &c. For the goal he professed only 
to give the principles; he had no rcady-mado scheme, 
no utopia, ^e positive organisation of the new society in its 
details was a labour that would requite fifty Montesquieus. The 
organisation he desired was one on collective principles, a free 
association which would take account of the division of labour, 
and which would maintain the personality both of the man and 
the citisen. With his strong and fervid feeling for human 
dignity and liberty, Proudhon could not have tolerated any 
theory of social change that did not give full scope for the free 
development of man. Connected with this was his famous 
paradox of anarchy, as the goal of the free development of society, 
by which he meant that through the ethkal progress of men 
government should become unnecessary. “Government of 
man by man in every form,” he says, “ is oppression. The 
highest perfection iff society is found in tlie union of order and 
anarchy.” Proudhon, indeed, was the first to use the word 
anaref^, not in its revolutionary sense, os ws understand it now, 
but as he himself says, to express the highest perfection of sooial 
organisation. 

Proudhon’s theory of property as the right of aubaitte is 
substantially the same as the theory of capital held by Marx and 
most of the later socialists. Marx, however, always greatly 
detested Proudhon and his doctrines, and attacked him violently 
in his Misere de la philosophic. Property and Capital are defined 
and treated by Proudhon as the power of exploiting the labour 
of other men, of claiming the results of labour without giving an 
equivalent. Proudhon's famous paradox, “ La ptopridt# e’eat le 
vol,” is merely a trenchant expression of this general principle. 
As slavery is assassination inasmuch as it destroys all that is 
valuable and desirable in human personality, so property is 
theft inasmuch as it appropriates the value Reduced by the 
labour of others without rendering an equivalent. For property 
Proudhon would substitute individual possession, the right of 
occupation being equal for all men. 

A complete edition of Proudhon's works, Including his posthumous 
writings, was published at Paris (1875). See also P. J. Ptoudkon, 
savicetca citrrtspendanee, by Salnte-B'enve (Paris, 1875); Beauch^, 
Economic aoeiole it P. J, Prondhon (Lilto, 1867); Spoil, P. /. Prond- 
kon,fMtbiographigu» (Paris,iSOy); Mtrchcgay.Silkotulle deProudkait 
(Paris, 1868); Pututi, P. J. Proudhon, ’scin Leben und seine positiven 
lieen (Berlin, 1881); DieM, P. J. Proudkon. seine Lekre und seln 
l4bm{]«t», 1888-1889} ;Mulbcrger, 5 (Mfisit iiber PrawiaoM (Stuttgart, 
iSgal; Desjardins, P, J. Proudhon, m vit, ses auwe.s et sa ddnSn'aSi' 
(Fanr, zttgO); Hiilbcrgcr, P. J, Proudhon (Stuttgart, 1899). 

PROTMT, ANTOHIN (1832-1905), French jourtialist and 
politician, was bom at Niort on the 15th of March 1838. He 
foundedin 1864 ananti-imperial jtomna\,LaSmain»hehdomadait'e 
which appearrf at Brussels. He was war correspondent to 
Lt Temps in the early daw of the Franco-German Ww, but Mter 
Sedan he returned to Paris, where he became Becretmy to 
Gambetta and superintended the refugees in Paris. He entered 
the Chamber as deputy for his native town in 1876, taking his 
seat on the left. In Gambetta’t cabinet (1881-1^8) he was 
minister of the fine arts, and in the Chamber of Depntiee 
he was rogutarly commissioned to drew up the budget for 
fine arts, after the separate deMitmcfM: IM ceased to exiet. 
Prosecute in eonttexion with the Fananiia scandals, he 
iriB •eepikud in 189J, From thii time he lived in the eloemt 
reil^einent. On the of March 1905 he ihothfaittclf in the 
bead dying of the wound two days later. 
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MOC8T, JOIBra LOW <i754‘;i« 86), TVenoh chemist, ws* 
born on the afith of S^rtember 1754 at Angws, where his father 
was an apothecary. After beginning the study of rfiemiS^ in 
bis father’s shop be ctma to Paris and gained the appointment of 
apothecary in chief to the Salpetrihre, also lecturing on chemistry 
at the musee of the aeronaut J. F. Pilatre de Rozier, whim he 
accorapaaied in a balloon ascent in 1784. Next, at Um astmee 
of Charles IV., he went to .Spam, where he taught chemistiy 
first at the artilleiy school of Segovia, and then at Salamanca, 
finaUy becoming in 1789 director of the royal lidwmtory at 
Maih-id. fo 1808 he lost both his position and his money by 
the fall of his patron, and retired first to Cttwn in Mayenne and 
then to Angers, where he died on the 5th of July 1836. Hii 
name is best known in connexion with a long centroveny with 
C. L. Berthollet. The latter chemist was led by his doctrine of 
moss-action to deny that substances always combine in constant 
and definite proportions. Proust, on the other hand, maint^ed 
that compounds always contain definite quantities of their con¬ 
stituent elements, and that in coses where two or more elements 
unite to form more than one compound, the proportions in which 
they are present vary per saltum, not greduaily. In 1799 he 
proved that carbonate of copper, whether natural or artificial, 
always has the same composition, and later be showed that 
the two oxides of tin and the two sulphides of iron alwap contain 
the same relative weights of their components and that no 
intermediate indeterminate Compounds exist. His analytical 
skill enabled him to demonstrate the inaccuracy of the researthes 
by which Berthollet attempt^ to support the &ppo.site view, 
and to show among other things that some of tiie compounds 
which Berthollet treated os oxides were in reality hydrates 
containing chemically combined water, and the upshot Was that 
by j8o8 he had fully vindicated his position, PrOUst also 
investigated the varieties of sugar that occur in street Vegetable 
juices, distingui.shing three kinds, and be showed that the 
sugar in grapes, of which he announced the existence to his 
classes at Madrid to 1799, is identical with that obtained from 
honey by the Russian diemist J. T. Lowitz (1757-1804). 

Besides papers in scientific periodicals he published Indagationes 
tobre el eslahoda de cohre, la vajilla de estaHo y el vidriado (1803); 
Mtntoire .lur le sUdre de raisins (<8o8) ; Peiutil des numoires relatifs 
d la pouiH d canon (1815); and Essai cur nHe dei causes gui penoent 
amonsr la formation du calenl (1824), 

PROOSTITE, a mineral consisting of silver .sulpharsenite, 
AgyAsSg, known also as light red silver ore, and an important 
source of the metal. It is closely allied to the corresponding 
suipbantimonite, pyrargjrite, from whi^ it was distinguished 
by the chemical an^yses of J. L. Proust in 1804, after whom the 
mineral received its name. Many of the characters being so 
similar to those of pyrafgyrite (g.v.) they are mentioned under 
that species. The prismatic crystals are often terminated by the 
scalenohedron {zoq and the obtuse rhombohedron {no', thus 
resembling calcite fdog-tooth-spar) in liabit. The colour is 
scarlet-vermilion ana the lustre adcrniantinei crystals are trans¬ 
parent and very brilliant, but on emosure to l^ht they soon 
become dull black and opaque. The streak is scarlet, the 
hardness * 4 , and the speoific gravity 5'S7, The mode of occur¬ 
rence is the same as that of pyraiwrite, and the two minerals 
are sometimes found together. Magnificent groups of large 
crystals have been found at Chanorcillo m Chile: 
localities which have yielded fine specimens are Freiberg 
and Marienberg in Saxony, Joachimsthal in Bohemia and 
Maikirch in Alsaoe. ff,. J. S.) 

PROUT, SAMUlII<(i78y‘t854}, English water-twiofff pltitTtef, 
was bofft at Plymouth on the r7th of ^tember 1783. 'Stapm- 
whole itlfflmer days, to company with the ill-fated Haydon, to 
drawing the quiet eettages, nrttic bridges and romantic water- 
rftiBs of the beautfful valleys of Devon. He e-vw made a jonmey 
through Cornwall to try hkf hand to furnishing sketches for 
Brittoi^ BtouHes 9 f England. Oh his removal to 1803 to London, 
whtoh became hie headquarters after i8r*, a new s«ne of 
activity opened up before Prout. He now endeavoured to 
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correct ani! inrorove Wb stj^e by the jrtudy <rf the woifa <rf the 
nsing eduol »! landscape. To gain a living be pointed nuxrne 
pieces for PaSaer tbepriatseller^ reedved pupils, and published 
many dm^nng bodes for iearnets. He was likewise one of the 
first who turned to account in bn profession newly invented 
art of lithography. It was not however until idsout iSifi that 
Ffout discovered his proper sphera H^tpeniqg at that time to 
nudee his first visit to the Continent, and to sbidy the qnaint 
streets and nrnrket-plaees of continental cities, be suddenly 
found himself in a new and enehantingr province ^ ait. All hs 
faculties, having found their oongenud dement, sprang into 
imwnnted power and activity. His eye readily caas^t tfaa pktiin 
eaque features of the architecture, his hand recorded them 
with unsurpassed felicity and fine selection of line. The com¬ 
position of hii (hawings was exquisitely natural; their colour 
exhibited “the truest aid faappieEtaasaciation in aun and shade 
the picturesque remnants of ancient architecture were rendered 
with the happiest breadth and largeness, with the heartiest 
perception and enjoyment cd their tune-worn niggedness; and 
the sotemnity of great cathedrals was brought out with striking 
effect. At the time of his death, on the loth of February iSja, 
there was scarcely a nook in F^ce, Germany, Italy and the 
Netherlands where his quiet, benevolmt, observant face had not 
been seen acarching for antique gables and sculptured pieces of 
stone. In Venice especially there was hardly a pillar which his 
eye had not lovingly studied and bis pencil had not dexterously 
copied. 

See a memoir o{ Pnmt, by Jo 3 m Ruskin, in Art Jevnul terr 
and the same author's Kotes on the Fine Art Society'$ Loan CoUedion 
of Drawings by Samuel Prout ant William Hunt (1879-1800). 

PBOOT, MVIItUAH (1785-1350), English chemist and physi¬ 
cian, was born at Horton, Gioucestersbire, on the 15th of 
Jsiraary 1785, and died in London on the 9th of April 1850. 
His life was spent as a practising physician in London, but he 
also occupied himself with chemical research. He was an active 
worker in physiological chemistry, and carried out many analyses 
of the products of living eiganisms, among them being one of tbb 
gastric juice which, at the end of 1823, resulted in the notable 
discove^ that the acid contents of the stomach contain hydro¬ 
chloric acid, which is sepai'^le by distillation. In 1S15 he 
published anonymously in the Annals of Pktioso^ a paper 
“ On the relation between the specific gravities of bodies in their 
gaseous state and the weights of their atoms,’’ in which he 
calculated that the atomic weights of a number of the elements 
are multiples of that of hydrogen; and in a second paper pub¬ 
lished in the same {leriodice! the following year be su^t^ed 
that the irpun/ iXr) of the ancients is resized in hydrogen, 
from which the other elements are formed by some process of 
condensation or grouping. This view, generally knovm be 
“ Piout’s hypothesis,’’ at least had tjie merit of stimulating 
inquiry, and many of the most careful determinations of atomic 
weights undertaken sinoe its promulgation have been provoked 
by the desire to test its validity. 

PROVEffOAL LAN6DA0E. 'The name Proven9al is used to 
comprtiieudf all the varieties of Romanic speech fonnerly spoken 
and wratten, and still generally used by countiry people in the 
south of France. The geogrsp hi oal knits of this infinhtiy 
varied idiom cannot be detoed with precision, because it is 
conterminous on the north, south and east with idiems of the 
same family, with wbidi almost at oyery point it blends by 
insensible madatioiu. Roughly speaking it may be aakl to be 
contained between tbe Atlantic on the west, the Pyrenees and 
He<Ktetranean on the south, and the Alps on the east, and to be 
bounded on tbe north by a line proceeding from the Gironde to 
the Alps, .Hid passing through the diqiartments of Girondq, 
Dordogne, Haute Vietme, Crease, AUter, Loire, Rhone, Iske and 
Savoie. These limits are to some extent convention^. True, 
they are fixed in accor^ce with tiiemeanof linguistic ebar- 
•cters; but it is self-evident that acoording to fhe importanoe 
attached to one chasacter or another they my be deterauned 
differently. 

I. Different Names .—flie name Provenjal is gener^y 


adopted to detigaate tike Romamc idiom of this teckm, it .must 
not he SoppoieH that this name baa been ifflpoiM iby gestral 
consensus, or that it rests um any very drat Justoeioai basis. 
In the aonthecn part of Gaol, Konumic developed Itself, JO toisay, 
in the natmal state of lai^age. Ccmtreiy to what biek riaoe 
in other Romanic couintriea, no local ver^ here mM Itself 
to tbe rank of the Uteraiy idmm far mccsSamv. While mitaly 
the Florentine, in France tbe French dialect ptoper (that is 00 
tty, the di^ct of the tie de Fbsnoe), succeeded &tie by Istdb 
in monopolizing Ikerary use, to the exdusion of the other diak^ 
we do not find that either the Harseillait or the Tniiloiiiein 
idiom was ever spedun «r written outside of Haneiaaf ar 
Toolonse. In consequence of this circumstance, no name 
originaDy designating the language of a town or of «small 
district came to be empti^ed to designate (be language of the 
whole of southern Fsance; and on the other hand the geogra¬ 
phical region described above, having never bad any spe^ 
name, was not id>le to give one to the idkns. 

In the middle ages the idiom was ^ken of under various 
appellations: Rotnatis or bago rtrnaua was that most genendiy 
U8^ The name was employed by tbe autiiors of the Leys 
d’amors, a treatise on grammai, poetry and rhetoric, composed 
at Toulouse in the latfa centi^. But while it is capable of 
being applied and in fact, has been apfdicd, to eadi of the 
Romank lai^;uages individually, the term is too genend to be 
retained in a particular case; though it was revived in the 
beginning of the 19th oentuty by Raynoumd, the author of the. 
Lmquerotnan. Pemon or langueromowr is no longer in use amot^ 
schema to design the Romanic language of tiae south of France. 
In the 13th centuiy a poet bom in Catalonia, on the souths 
slope of the Pyrenees, Raimon Vidal of Besalfi, introduced the 
name of Limousin language, probably on account dsf the great 
rqMitation of some Limousin troutaedours; but be took care to 
define the expression, which he extended beyond its original 
meaning, by saying that in spewing of Limtusin he must be 
understood to incite Sointonge, Quercy, Anveigne, Ac. (Hows 
de trobar, ed. Ste^el, p. 70). Thu expression found favour in 
Spain, and especially m Catalonia, where the Httie treatise of 
Raknon Vidal was extensivdy read. The most ancient lyrk 
poetry of the Catalans (13th and 14th centuries), composed on 
the model of the poetry of the troobadours, was often styled in 
%aun poesia lemosina,«aA in the same country UnguaUmoeina, 
long designated at once the Frovenfaland the old literary Catalan. 

Tbe name Proven;al as applied to language is hardly met with 
in the middie ages, except in the restrict sense of the language 
of Provence proper, i.e. of the regioa lying south of Dauphi^ 
on the eastern side of theRhetie. Raimon Feraut, who composed 
about 130D, a versified life of St Hosorat, uses it, but he was 
himself a native of Provence. We can aim cate toe title of a 
grammar, the Dontdt proenssis, by Hu^ Faidit (about 1250); 
but this work was cotiqxMed in north llnly, and we may ootr- 
ceive that the Italians living next to Provence employed the 
name Provencal somewhat v^ely without inquiring mto 1 ^ 
geographical limits of the idiom so called. In fact, the name 
Proveii(al became traditional in Italy, and in the begmnug 
of the r6th centuiy Bembo could write, “ Era per tutto il 
Fonsnte la faveHa Provenxale, ne tempi ne cpiali eila ffoii, in 
{irezBo et in istima mol^ et tra tutti gU altri idiomi di quefle 
p^, di gran lunga priroiera. Concmsiacoia che ciasouno, o 
Prancese, 0 Fiamingo, 0 Guascone, o Borgognone, o altnunente 
di quelle nationi che egli si fosse, il quale bene scrivere t speeial- 
mente verseggiar volesse, quantunque egli Pcovenzole non 
fosse, lo laceva Provenzateseate ’’ (Prod, ed. 15B9, fol. via.).' 
This passage, in whicli toe primacy of the IVoven^ tongue is 
manifestly exaggerated, is interesting as showh^ the name 
Prove»(al employed, though with little pmcisioi^ m the sense 
in which «k now apply k. 

' “ The Froven9al speech in the times In v^ieh it fiouriShed was 
prized and hdd In great esteemsh over the West, and among all the 
other idioms of that region was by far the foremost- so that every 
one, whether Frenchman, Fleniing,-Gascon, BnTgtmdlai|,'or of-what 
nation soever, who wished to write aa^ versify wtO, altoougb tie 
was not a Provental, did it In toe Proventai laagoage." 
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Another designation, which is supported by the great authority 
of Dante, is that of lingua iToeo \langue d'ee). In his treatise, 
D« vulgari doquio (bk. i. chs. viii. and ix.), Dante divides the 
languages of Latin origm into three idioms, which he characterizes 

the affirmative particles used in each, oe, oil, si-, “ nam alii 
oc, alii oil, alii si, amrmando loquuntur, ut puta Hispani, Franci, 
et Latini.” As is seen, he attributes the affirmation oe to the 
Spaniards, which is of course erroneous; but there is no doubt 
that to the Spaniards he joined more correctly the inhabitants 
of southern France, for in the Vita nuova, ch. xxv., and in the 
Cottvtn'o, I. X., he speaks of the lingua d’oeo as having been long 
celebrated for its poets, which can apply only to the language of 
the troubadours, The name langue d’oc occurs also as early 
as the end of the rjth century, in public acts, but with a different 
sense, that of the province of Lwguedoc, as constituted after 
the union of the county of Toulouse to the French king’s 
dominion in layi. In the royal acts of the end of the 13th and of 
the 14th centuries partes linguae oecitanae or pays de langue d'oc 
designates the union of the five seneschalates of Pirigueux, 
Carcassone, Beaucaire, Toulouse and Rodez; that is to say, the 
province of Languedoc, such as it existed till 1790. ^me 
scholars, following the example of Dante, still actually use the 
term langue d’oc in opposition to langue d’oui) but these names 
have the inconvenience that they take such a secondary fact as 
the form of the affirmative particle as an essential character. 
Moreover, it can hardly help to distinguish the other Romanic 
languages, as langue de si would cause a confusion between 
Iwian and Spanish. Proven9al, without being entirely satis¬ 
factory, since in principle it applies solely to the language of 
Provence, is, notwithstanding, the least objectionable name that 
can be adopted. In addition to its being in some sort conse¬ 
crated by the use made of it by the Italians, who were the first 
after the Renaissance to study the works of the troubadours, 
it must not be forgotten that, just as the Roman provincia, in 
which the name originated, extended across the south of Gaul 
from the Alps to Toulouse and the Pyrenees, so still in the middle 
ages provincia, provinciales, were understood in a very Avide sense 
to designate not only Provence strictly so called, i.e. the present 
departments of Alpes Maritimes, Basses Alpes, Var, Bouches du 
Rh6ne, but also a very considerable part of Languedoc and the 
adjacent countries. Thus in the 12th century, the chronicler 
Albert of Aix-la-Chapelle (Albertus Aquensis) places the town of j 
Puy (Haute Loire) in Provincia. | 

2, General Characters of the Language in its Ancient State .— 
The Provenjal language, within the limits above indicated, 
cannot be said to have any general characters really peculiar 
to it. Such of its characters as are found in all the varieties of 
the language are met with also in neighbouring idioms; such as 
are not found elsewhere are not general characters, that is to 
say, are manifested only in certain varieties of Provencal. In 
reality " Provenjal language ” does not designate, properly 
speaking, a linguistic unity; it is merely a geographical 
erqiression. 

Tonic or Accented Vowels. —^Latin a is preserved in an open 
syllable a m & r e, amar, a m & t u m, amat, as well as in a closed 
pliable c a r n e m, cam. This character is common a^ to the 
Romanic of Spain and Italy; but It is one of the best distinguishing 
marks between ftovencal and French, for, to tho liortlr, this a. • 
when in an open syllable, does not pass beyond a line which would 
run approximately through Blaye, Coutras (Gironde), Rlbcrac, 
Kontron (Dordogne), BcUm (Haute Vienne), Douseac (Creuse), 
Montluvon, Gannat (Allier), Montbrison (Loire). Starting eastward 
from Lyons or thereabouts, there appears a notable linguistic fact 
which is observable in varied propoitiona in the departments of 
Ain, Isere and Savoie, and in Romanic Switzerland. This is, that 
accented Latin a in an open syllable, when preceded by a mouillure 
or palatalization (whatever the origm of this), becomes «; on the 
contrary, when there is no mouillure, it remains a. Thus we find in 
tho Meditations of Marguwite d'Oingt (Lyons, c. 1300) ensennier, 
deleitier, as against desirrar, recontar, regardar. Of these two endings, 
the former, is that which is found regularly in French, the second 

that which.is regular in Pr, Pure Pr. would have ~ar in both cases 
(eneenhar, deleitae, desirrar, &c.); Fk, would have -ier {enseignier, 
Mlitier) and -er (desirer), G. I. Ascoli has given the name of Franco- 
^avenfol IJroneo-provensalt) to the varietiss of Ro m a ni c in which wo 
find this duality of treatment in Latin a, according as it was or was 


not preceded ^ a palatalized sound. Lat. I, I become close s 
(Ital. e chiuso ; Fr. ^: h a b < r e, aver, c r e d i t, ers, m 9 (n)s e m, mes, 

11 d e m, /«, p 11 u m, pel. This character is not only common to 
Italian and Spanish, but also extends over the French domain on 
its western side as far as Britanny. Certain exceptions noticed in 
French do not occur in Pr.; thus m e r c 9 d e m, c 9 r a, p r(e h)e- 
(n)surn, ven 9 num, which give in Fr. mlsrci, eire, pris, venin, 
where we should have expectra mereei, ceire, preis, venein, give 
regularly in Pr. merce, cera, pres, vere. Lat. i preserves, as in Italy, 
the sound of open e (Ital. e aperto) : p 9 d e m, pe, 19 v a t, leva, 

19 p o r e m, leore. In certain determinate cases, this e, from about 
the I3ih century onwards, may diphthongize to i«; 9 g o, eu, then 
ieu, hiTi, er, ier, 1 ST io, fer, per. Lat. i is preserved, as In all the 
Romanic languages; a m I c u m, ami. r I p a, riia. Lat, I is treated 
like < long umen it precedes (with hiatus) another vowel: p i u m, 
p I a, piu, pia, via, via, 11 g a t, Ha. lat. 9 , d result in one and the 
same sound, that of Ital. u, Fr. ou (Eng. 00). Tho same pheno¬ 
menon takes place in tho north of Italy and in the Romanic of 
Switzerland, ^is sound, which is styled by the Donat Proensai 
the 0 estreit (close 0), is usually symbolized m the early texts by 
simido 0, and is thus confounded in spelling, though not in pronun- 
ciawn, with the open 0 (e lore of the Donat Proensai), which comes 
from lat. d. Lat. ii becomes <i [i.e. Fr. w), as all over France, and 
edso in part of north Italy: m 0 r u m, mur (=omflr), d ft r u m, dur 
{= dur). Lat. an is rigorously preserved over the whole extent of 
the Pr, domain 1 aurum, aur, a 1 auda, alausa, pauperem, 
paubre. At present the preservation of Lat. au does not oxterid 
much outside the Prov, domain; it is, however, found in certain 
parts of the Lsdina zone in Switzerland (upper Rhine valley), and 
m Friuli, and it is to be supposed to have been once general over the 
whole of that zone. It is attested as late as the rOth century in 
the Vaudois vallmrs of Piedmont, and there are also examples of it 
in old Catalan. Elsewhere the diphthong has regularly become open 
o (a u r u m, Ital. and Span, oro, Fr. or, &c.). 

Atonic Vowels. —The atonic vowels (i.s. vowels of the unaccented 
syllables) which precede the accented syllable present no very 
characteristic phenomenon; but it is otherwise with those that follow 
the accented syllable, the post-tonic vowels. The Pr. is one of the 
Romanic idioms which, like the French, but unlike the Castilian and 
many dialects of Italy, admit of only one syllable after the accent. 
But the rules are not quite the same as in French, and in some 
exceptional cases real proparoxytones seem to have been preserved 
by ancient documents. In French the only vowel which can stand 
after the accented syllabic is " e feminine," otherwise called " « 
mute.” In Prov. a and e are the most frequent vowels in this 
position, but i and 0 also occur. In French the first of the two post¬ 
tonic vowels of a Latin proparoxytone always disappears; in Prov. it 
tends to be preserved, when followed by one of the consonants n, 
r, I, d; t e’r m i n u m, te-rmen, h o'm i n e m, o-men, a-n g e 1 u m, 
a-ngel, se-calem, se-guel, cre’seere, crei-sser, te-pidum, 
le-be. We have some instances of two syllables being retained after 
tho tonic in the extreme south and south-east: dime-negut (dies 
dominica), cano-negue (ca n 0 n icu-s), mo-negue, mo-nega 

i monacus, monaca), ma-nega (m a n i c a, a handle), ca-neoe 
cannabis), later dimergue, canorgue, morgue, morga, marga, 
carbe ; however, when such apparently proparoxytonic forms appear 
in poetry, the ending -egue, -ega, -ebe counts only as one syllable, 
from which it appears that the copyist, not the author, is responsible 
for them. Again, names of places ending in -anicus, -onicus, as 
Colonicus, De-AthaHanicus, DominiHanicus, &c„ now Colorgues, 
Dassargues, Domessargues, in department Card, appear In the 12th 
and 13th. centuries as Colonegues, Dasanegues, Domensanegues. 
Moreover Prov, presents in certain words coming from Latin propar¬ 
oxytones the trace of forms which (like Italian) admitted two atonic 
vowels after the accented syllable: thus we have ports-que and 
po-rgue (po-rticum). Fabre-ga, a place name, and fa-rga 
(fa-brica), perte-ga and pe-rga (pe-rtica), feme-na and 
fe-mna (fe’m 1 n a). We have also lagre-mana-c r y m a), but a 
form accented like Fr. larme does not exist. There seems to be no 
doubt that these forms, in which a displacement of the Latin accent 
is observed, were at an earlier period pronounced as proparoxytones 
Ipo-rtegue, fa.brega, pe.rtega e-mena, la-grema). 

Consonants. —^The boundary usually recognized between Prov. 
and French is founded upon linguistic characters furnished by tho 
vowels, especially o; if it had been determined by characters fur¬ 
nished by the consonants, the line of demarcation would have to be 
drawn farther south, because the consonantal system which is 
regarded as proper to French really extends in its main features 
ovCT the northern zone of the Proven9al region as defined above. 
As with the vowels, only a few of the salient facts can here be 
indicated. C initial; or second consonant .of a group, before a 
(caballum, merc&tum), preserves its Latin sound (•»*) in the 
greater part of the Prov. region. But in the northern zone it takes 
the souM of tch (Eng. ch in chin) as in Old French, and this sound is 
stiH pretty well preserved, although there is here and there a ten¬ 
dency to the present sound of ch in Fr. (=<s 9 Eng.). The place 
namessCastellum, Castanfttum, Casale rive Chastel-, 
Chastanet, Chased, in Dordogne, Haute Vienne, Corrdze. Puy de 
Ddme, Csmtal, Haute Loire, the north of Lozere, of Ardftchc, of 
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Drome, of Iftee, and of Hantes Alpei, and Ctuitl, CtutanM, Caui, 
fartho' to the aouth, Analogonely, t Initial, or second consonant 
of a gronp, followed by a, beramet f (<•«. drA—O. Fr. and Ena. / in 
the same *one; Garrleaii Janija, Jartia in Dordogne, 
Cotnse, Cantal, Hante .Loire, IsAre, and Garriga farther south. 
Between two vowels t becomes d; sdaf, empartior, tiadat, amada 
aetatem, imporatOrem, nat&le, am&ta). This was 
also the case in O. «. until about the loth or nth century (hoHurade, 
tmptrtiur, lava&urfs, ftc., in the Lift of St Alttrit). But in the 
northern sone this d, representing a Latin I, fell away as early as m 
French. Inan nth<entury text from the onvironsofValence we read 
tnufoor, coroaa (*murat6rem, corrog&ta), Fr. conit 
fP. Meyer, Rtcutil d'ancitns textti, Provenfi section. No. 40). 
In the south, Latin d between two vowels was preserved almost 
everywhere until about the middle of the rath century, when it 
became s (os in Fr, and Eng. tero): crutil, atorao, auxir, vtitr 
(crudeicm, ador&ro, audit e, vidgre). In the i.^th and 
13th centuries this 1, like every 1 or s soft of whatever origin, was 
liable to become r (Ungual, not uvular): aurir, vertn (audire, 
vi den tern). In Bdam and Gascony d remained; but in the 
northern zone Latin d, instead of changing into 1, r, disappeared as 
in French and quite as early. The poem of &ethius, of which the MS. 
la of the nth century, shows m this respect great hesitation; 
t.g. d preserved In ckadin, credit, tradar, vedtr (c a d e n t e m, 
•credS-dit, ‘tradare, videre); d fallen away in crtessen, 
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of which examples to any number are presented by the verbs. In 
French this t was formerly retained when it loUowed a vowel which 
rmaained, aimet, errtret (a mat, in t rat), and still remains (in 
writing at least) when, m Latin, it follows a consonant, aimeni, 
fait, eft (a m a n t, f a c 1 1, *1 a c t, V i V i t, ’v 1 V t); but in Pr. the 
t is dropped in all cases, even in the most ancient texts: aman. 
fat, viu. Yet in the northern zone wc find tlie t retained in the 
3rd per. pi. of verbs, -ant, -ont (Lat. -a n t, -u n t). H has gone 
completely (or at least only appears through orthographic tradition, 
and very intermittently, (k)erba, (h)onor, (h)umu, &c.). not only 
in words of Latin origin, which is the case in Old French, but even in 
Teutonic words (o**lo, ardit, artnc, ausberc, elm, Fr, honte, kardi, 
hareng, haubert, heaume, with A aspirated). By this feature, the 
northern Unfits of which are not jret well determined, the Proven9al 
attaches itself to the Romanic of the southern countries. N final, 
or standing in Latin between two vowels of which the second is to be 
dropped, disappears in the whole central part of the Pr. domain: 
gran gra, ben be, en e, ven ve, fin ft, itn u (g r a n u m. be n e, i n, 
vcnit, finem, unum). Tfte forms with n belong to the eastern 
part ^eft of the Rhone), the western part (Gascony, but not Btern), 
and the region of the Pyrenees. It is possible that this loss of n 
went along with a lengthening of final vowel; at least, in Biamese 
when the n fdls away the vowel is doubled: caperaa, betii, boo 
(capell&num, viclnum, bonum), &c. 

These are the most important characteristics of the consonants 
in relation to the extent of space over which they prevail. Others, 
which appear only within a more limited area, arc perhaps more 
curious on account of their strangeness. It will suffice to mention 
a few which belong to the district bounded on the west and aouth 
by the Atlantic, the Basque provinces and the Pyrenees, and 
which extends northward and eastward torvards the Garonne and 
its affluents, as far as the Gironde. (This includes Biam, Bigorre 
and Gascony.) Here the sound v no longer exists, being r^laced 
generally by i; between two vowels, in Ga.scony. by u with the 
sound of English w. Initial r assumes a prosthetic a: arrant, am, 
Arrobert (r & m u m, r c m, R 0 b c r t u m). LI between two vowels 
becomes r: aperar, caperan, or (BAam) caperaa, beta, era (apel- 
1 a r e, c a p c 11 a n u m, b e 11 a, ilia). On the contrary, at the 
end of words (viz. in Romanic) // becomes g or (, d; the former 
change seems to belong rather to Hautes and Basses PyrAnAes, 
Landes, the latter to Gironde, Lot et Garonne. Gers: ei, td, et 
(iUc), arrasttg, -ei, (r a s t e 11 u ml, castefL -ed, (c a a t e 11 u m), 
capdeg, -ed, -«f (c a p 11 e 11 u m), whence Fr. cadet (in i6th century 
capdet, originally a Gascon word). For further details upon the 
consonants in this region of south-west France see Romania, ui. 
433-438, V. 368-309. 

Flexion. —Old Provencal has, Uko Old French, a declension con¬ 
sisting of two cases for each number, derived from the Latin nomina¬ 
tive and accusative. In certain respects this declension is more 
in conformity with etymology in Provencal than in Old French, 
having been less influenced by analogy. The following are the types 
of this declension, taking them in the order of the Latin declensions. 

(1) Words in -a comhig from Latin ist decl., increased by certain 
words coining from Latin neuter plurals tieatcd in Prov. as feminine 
singulars; one form only for each number: sing, causa, pi. causas. 

(2) Words of the Latin and decl.. with a few from the 4th; two forms 
for each number: sing, subject eawols (c a b a 11 u s), object caval 
(caballura); pi. subject caval (caballi), object canals (ca¬ 
bal 1 o s. (3) Words of Latin 3rd decl. Hero there are three Latin 
types to be considered. The first type presents the same theme and 
the same accentuation in all the cases, e,g, c a n i s. The second 
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presents the same accentuation in the nominative singnlw and hi 
the other cases, but the theme difiers ico’mes, co'mitem. In 
the third type the accentuation charges: peeoa'tor, pecca- 
t O'r e m. The first type is naturally confounded with nouns of the 
2nd decl.: ting, subj. cant or cat, obj. can or ca. The second and 
third types are sometimes followed in their original variety; thus 
corns answers to eo'mes, and co-mte to co-mi tern. But it 
has often happened that already in vulgar Latin the thane of the 
nominative nnemUr had been refashioned after the theme 01 the 
obliquecases. ^msaidinthenom.sing, heredis.narentis, 
principis, for heies, parent, princeps. Consequently 
me di^ence both of theme and of accentuation which existed in 
l.atin between nominative and accusative has disappeared in Pr, 
This reconstruction of the nominative singifiar after the theme of 
the other cases takes place in all Latin words in -or (except abbatV in 
those in -t'e, in the greater part of those in -or. at least in aU those 
which have on abstract meaning. Thus we obtain bontats (b o n i- 
tatisforbonitas) and bontat (bonitatem), ciutatx (c 1 vi- 
t a t i s for c i v i t a s) and ciutat (civitatem), amors (a m o r i s 
for a m 0 r) and amor (a m o r e m). AU present participles in the 
subject case singular are formed in this way upon refashioned Latin 
nominatives; amatts (amantis for amans), amant (aman- 
t e m). It is to be remarked that in regard to feminine nouns Pr. is 
more etymological than French. In the latter feminine nouns have 
generaUy only one form for each number; bonti for the subj. as weU 
as for the obi. case, and not bontis and bonti; in Pr. on the contrary 
bontatx aud ootttat, StiU, in a largo number of nouns the original 
difference of accentuation between the nominative singular and the 
other cases has been maintained, whence there result two nay 
distinct forms for thesubiunctiveandobjectivecases. Of thesewords 
itisimposaibletogiveafuUlisthere; we confine ourselves to the exhibi¬ 
tion 01 a few types, remarking that these words are above aU such as 
designate persons: a-bas aba-t, pa'stre pasto'r,sor soro'r,cantai‘re 
canfado’r (c a n t a t o r, -8r e m), emperai-rt emperad-Of, bar bare, 
compa-nh tompanke, lai're laire (1 a t r o,-0 n e m). To this 
class belong various proper names: E-ble Eblo‘, Gui Guio', Vc 
Ugo\ A few liavo even come from the and ded., thus Pei'res 
Peire, Pons Ponso-, Ca-rles, Carlo, the vulgar Latin typos being 
Petrus, -Onem, Pontius, -Onem, Carolus, -Onem. 
(On tlfis peculiarity of tho vulgar Latin dedension, see Fhilipon^ in 
Romania, xxxi. 213-228.) We may mention also geographical 
adjectives, such as Brel Breto•, Bergo-nhs Bergonko-, Case Gasco', 
&c. The plural of the 3rd dcd. is like that of the second ; subj. 
aba-t, soro-r, caniado-r, emperado-r, baro-, companko-, lairo-; 
obj. aba-tx, soro-rs„ cantado-rs, emperado-rs, baro-s, companko-s, 
lairo-s, as if the Latin nominative pi. had been abb&ti, sorOri, 
c a n t a t 6 r i, &C. It is barely possible that such forms actually 
exists in vulgar Latin; no trace of them, however, i.s found in 
the texts, save in the glosses of Cassel (8th ceutury), sapient! 
lor s a p i e n t e s, and in a great many ancient charters p a r e n t o- 
r u m, which implies a nominative p a r e n t i. The words of tho 
4lh and 5th declensions present no points requiring mention here. 

This declension of two cases is a notable character of the whole 
Romanic of Gaul, north as well as south, i,e. French as well as 
I^ovenfaL It must be noted, however, that in the south-west it 
existed only in a very restricted measure. In the old texts of 
Gascony it is no longer general in the 13th century. In BAarn it 
appearsto have been completely unknown, the nouns and adjectives 
Iiaving only one form, usually that of the objective case. In Catalan 
poetry its application is often laid down in the 13th century, but 
as the charters and documents free from literary influcuce show no 
trace of it, its introduction into the poetry of this country may be 
assumed to be an artificial fact. In the region where it is best 
observed, i.e. in the centre and north of the Provencal territory, 
it tends to disappear from ordinary use already in the 13th century. 
The poet-grammarian Kaimon Vidal of Bcsalfi, who flourished 
about the middle of the century, points out in various troubadours 
transgressions of the rules of draension, and recognizes that in 
colloquial speech they are no longer observM. The general tendency 
was to retain only a single form| that of the objective case. 
For certain words, however, it was the subjunctive form which sur¬ 
vived. Thus in modern Pr. the words in the ending -ai-re (answering 
to Lat -a 10 r) are as frequent as those in -adou- (repr. -a 1 0 r e m). 
But there is a ^ht difference of meaning between these two 
suffixes. , . . 

Adjectives, generally speaking, agree in flexion with the nouns. 
But there is one fact particular to adjectives and past participles 
which is observed with more or less r^ularity in certain 12th and 
t3th-contury texta There is a tendency to mark more clearly than 
in the substantives the flexion of the subj. pL, chi^y when the adjec¬ 
tive or participle is employed predicatively. This is marked by the 
addition of an placed, according to the district, either after the 
final consonant, or dso after the last vowel so as to form a diphthong 
with it. The following are examples from an ancient translation 
of the New Testament (MS. in library of the Palais Saint-Pierre. 
Lyons, end of 13th century): " Die a voe quo no siatz consirosi 
(ne solliciti litis. Matt. vi. 25); " que siatz visli d'els ” (ut videamim 
ab eis. Matt vi, t): " e davant los reis els princeps seretz menadi 
(et ad pcaesides et ad reges ducemini. Matt x. 18). In charters of 
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th# liffi tad 13th centnriw vn find in thn nbf. cub pi., and 
eapatiiany in th& predicative use, paging, etrUfiaa, aeotaatllutih, 
representing pagati, certifieatl, adconsiliati, 

A tteto peenbaritf is nntfeeaMe iS» in nmeealhM eubetantives, 
bat appears only in a very United nnmber of texts; so aurr/, auttlh 
fLat. a V i o e 111 ] (see A. Thomas, in Romania, xxxiv. 353). 

It is in tbe vetbs that the individuality of the difitxent Romanic 
Idioms manifests KaeU most distiflctly. At a very early date the 
etymologies^ data trere crossed, in various directions and divers 
mannen according to the eouniiy, by analogical tendencies. The 
local varietleB became little 1 ^ litde so miinerous in the Romanic 
conjogatioii that it is not easy to dkoover any very characteristic 
features ofaeeinred over a territory so vast as that of which the limits 
have been indicated at the commencement of this article. The 
following are, however, a few. 

The infinitives are in -ar, -it, -re, -if, corresponding to the Lat. 
-Sre.-gre, -ite, -Ire, respectively; as in the whole Romanic 
domain, the conjugation in -ar is the most numerons. The table 
of verba, which forms part of the Pr. grammar called the Donaii 
Prvensals (13th eentniy). contains 473 verbs in -ar, lor in and 
-re, 113 in -ir. In the -ar conjugation we remark one verb from 
another conjugation : far (cf. It^ fore) from f a c e r e. The con¬ 
jugations in -ir and -re encroach each upon the territory of the 
other. The three Lat. verbs cad Sr e, capftre, saptre have 
bwome -ir verbs (caee-r, cabe-r, labe'r) as in Kr. cneoir, -cevoir 
(recnoir), savoir-, and several other verbs waver between the two: 
era* ‘r, creer, and crei-re (e r e -d 6 r e), quere -r and que -rrs (q u a e- 
r 8 r e). This fluctuation is most frequent in the case of verbs which 
belonged originally to the -ire conjugation : arde -r and a -rdre, 
pitue'r and plM're, tare-r and tai-re (ardCrr, placSre, 
tac6r^. Next to the -or conjugation, that in -ir is the one 
which has preservwl most formative power. As in the other 
Romanic languages, it has wiflcoined a laige number of German 
verbs, and has attracted several verbs which etymologically ought 
to have brionged to the conjugations in -ir and -re : emplir 
im-pl8re), fantir (gaudSre), cosir (consn8re), erebir 
(eri-pftre), fafir (f u g er e), wgttrV (*sequerc = scqui) 
also segre. 

Except in the -ar conjugation, the ending of the infinitive does 
not determine in a regular manner Hie mode of forming the diflerent 
teases. The present participles are divided into two series; 
those in -an jpbj. sing.) tor the first conj., those in -en for the others, 
in this the w. distinguishes itself very clea^ from the French, in 
whidi an present participles have -ant. There is also in Pr. a 
partteipkl form or verb.if adjective which is not met with in any 
ether Romanic language, except Rumanian, where, moreover, it is 
enqiloyed in a different sense; this is a form in -do-r, -doi-ra, which 
supposes a Latin type -1 6 r i n s, or - t S r i u s; the sense is that of 
a future particmle, active for the intransitive verbs, passive for the 
transitive: mifsmnfifo ‘s, -doi-ra, "that is to hap^n”; fatedo-r, 
■4oi -ra. " that is to be done " ; fvnido-r, -doi -ra, “ to be punished. ” 
In comugation properly so called we may remarit the almost comr 
plete disimpearanee of the Lat. preterite m -Svi, of which traces arc 
ibuad oidy in texts written in the ne^hbourhood of the French- 
speaking region, and in Btem. In return, a preterite whfch seems 
to have been suggested by the Latin dCdi, stSti, has increased 
and beco m e the type of the tense almost everywhere in the -ar 
conjugation, and in many verbs in -A” and-re: amei-, ame-st^ame-i, 
ame-m, ame-te, ame •ron. In French there is a form like this, or at 
least having the sameorigin, only in a small number of verbs, none of 
which briottg to the first conjugation, and in these only in the 3rd 
pera sii^ and pi. (perdiil, perdierent; miendiH, eniendierent, ftc.). 
It is well known that reduplicated preterites had greatly multiplied 
in vulgar Latin : there have been recovered such forms as a J c e n- 
diderat, ostendedlt, pandideront, adtendedit 
incendiderat, fto. (see Schuehardt, Vokalisnms des Vulgar- 
keieins, i. J3, ili. 10; cf. Romania, ii 477). But, in order to explain 
the Pr, form -ei, -est, -ei (with open ij, we must suppose a termination., 
nrt hr-Idi or-6di, but in - 8-d 1 . In the western region the 3rd 
pers. sing, is generally in probably by analogy with preterites 
like bee, cret, dec, sec, formed after the Latin type in -1# i.' Another 
BOtatie paooliarity, of which Old French shows only tare traces, in 
t«ts of a very remote period, is the pteiervatkm of a preterite in 
-ora at -era, derived from the I.atin pluperfect, ama-ra or ante-ra, 

" I loved." The former, which is rare, comes directly from Lat 
a m A r a m, the latter has been inSoesced by the ordinal preterite 
in -ei. This preterito is used with the sense of a simple past, not of 
a pluperieet, and consequently Is an exact doublet of the ordinary 
preterite, ei^aitta how it was at length eliminated almost 
everjrwhCTe by the mur, of which it was a mere synonym. Bat H 
retnMed in ^tfal use wfththe sense of a past conditiosul; as+t’ra 
or ame-ra, “1 should havelovsd," fira, " I should have been." 


3, Mod*m Ptoven(d, —^In consequence of political circum¬ 
stances the Provens^ ceat^ed to be need for adinmistrative as 
w literary purposes about die i ttb century, in some places 
Httte sooner, in others tater (notably in Biorn, where it con¬ 
tinued to be wriuen as the language of ordinaryute till the 17th, 
and even in some places tSI the i8th century). The poems in local 


dialect composed and printed in the i6th c e n t u r y, and on to 
our ovm day, have no unk with the literature of ^e precedmg 
period. Remioed to the oonditkin ot u poloii, (s popular dialect 
snnfdy, the idiom experieimed somewhat n^id n^ificatiens. 
Any one who should conqiare the poems of Goudelin of Toulouse 
(1579-1649) with those of a Tonlousain troubadour of the 
cimtury would be astonished at the changes which the lang^»ge 
has under^e. Yet this in^>ressk« w^d probably be exag¬ 
gerated. In order to make a rigoromly accurate comparison of 
the language at the two epochs, it would have to be written 
in the two cases with the same orthographic system, which it 
is not. The first writers of Provencal, about the loth or irth 
century, applied to the language the Latin orthography, pre¬ 
serving to each letter, as for as possible, the value given to it 
in the contemporary’ pronunciation of Latin. To express 
certain sounds which did not exist in Latin, or which were not 
there clearly enough noted, there were mtroduced little by 
little, and without regular system, various conventiorial sym¬ 
bolizations such as Ih and nh to symbolize the sound of I and n 
numiUies. From tbis method of proceeding there resuhed an 
ortbograpliic system somewhat wanting in fixity, but which from 
its very in.stability lent itself fairly wdl to the variations which 
the pronunciation underwent in time and locality. But, the 
tradition having been interrupted about the 15th century, 
those who afterwards by way of pastime attempted composition 
in the patois formed, each for himself ^art, an orthography 
of which many elements were borrowed from French usage. 
It is evident that differences already considerable must be 
exaggerated by the use of two very distinct orthographical 
systems. Nevertheless, even if we get quit of the illusion 
which makes us at first sight suppose differences of sound where 
there are merely different ways of spelling the .same sound, wc 
find that between the 14th and ifith centuries the language 
underwent everywhere, B6am excepted, great modifications 
both in vocabulary and grammar. The Frovenqal literature 
having gradually died out during the 14th century, the vocabu¬ 
lary tost rapidly the greater part of the term.s expressing general 
ideas or abstract conceptions. To supply the place of these, 
tlie authors who have written in the patois of the south during 
the last few centuries have been oblig^ to borrow frean French, 
modifying at the same time their form, a multitude of vocables 
which naturally have remained for the most part unintelligible 
to people who know only the patois. In this case the adoption 
of foreign words was excusable; but it did not stop here. Little 
by little, a.s primary instruction (now compulsory; was diffused, 
and introduced, first in the towns and afterwards in the villages, 
certain knowle^o of French, words purely French, have bwn 
introduced into use in place of the corresfioadug dialect words. 
Urns, one hears constantly in Provence pi'ro, mhro, fri-ro, 
forms adapted from French, instead of pain, main, fraire, 
cacha {catsha- = Fr. cacher) instead of escoundn, Sic. 

In the phonology, the modifications are of tlie natural order, and 
so luve nothing rev^tionary. The lai^uoge has developed locally 
tradeacics which certainly already existed dtiring the flouiishing 

g eriod, altltough the ancient orthography dkl not recognize them. 

d the vowels, a tonic is generally preserved; on in an open syllable 
becomes d (<^n) in part of the departments of Aveyron, Lot, 
Dordogne, CorrCi^ Cental and south of Haute Loire; we (g r a- 
n u ml, ma (m a n u m), po (pane m). This nasalized a must 
have bad a particular sound already in 0 . Pr., for it is qualified 
in the Donats Froensah (ed. Stengel, p. 49) as a estreit (= close or 
□arrow a). A feature almost general is the paseage of post-tooic a 
into 0 ; terro, aestaro, amado (t az r a, a m a ba t, a ma t a). la 
many places, particularly in the east, exaiwles. of this change occur 
as early as the end of the isth centu^. But even yet there ore a 
few caatons, notab^ Montpellier and Ha neigfabouihoad, and also 
wh^ the ancient post-tonic a i» pstserved. It is repaarkable 
the t j*in diphthong eu, which had become simple o in almoA^ 
gjt Bamsinic lands at the date of the most aitdent texts, is to thk' 
day preserved with a very distinct diphthongal sound everywhere in 
the south of France. 

la the noiphology, the leading feature af modern Provenml is the 
ever greater sumdification of eranuoatical feems. Not only have the 
two forms (semmative and abjective) in each niuabor, in nouns and 
adjectivcB, been reduced to one—this reduottoa numifestsd itself 
; In ordinary use already in the i^tit century—but in many places 
there no longer remains any distmetion between the singular and 
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Drome, of Iftee, and of Hantes Alpei, and Ctuitl, CtutanM, Caui, 
fartho' to the aouth, Analogonely, t Initial, or second consonant 
of a gronp, followed by a, beramet f (<•«. drA—O. Fr. and Ena. / in 
the same *one; Garrleaii Janija, Jartia in Dordogne, 
Cotnse, Cantal, Hante .Loire, IsAre, and Garriga farther south. 
Between two vowels t becomes d; sdaf, empartior, tiadat, amada 
aetatem, imporatOrem, nat&le, am&ta). This was 
also the case in O. «. until about the loth or nth century (hoHurade, 
tmptrtiur, lava&urfs, ftc., in the Lift of St Alttrit). But in the 
northern sone this d, representing a Latin I, fell away as early as m 
French. Inan nth<entury text from the onvironsofValence we read 
tnufoor, coroaa (*murat6rem, corrog&ta), Fr. conit 
fP. Meyer, Rtcutil d'ancitns textti, Provenfi section. No. 40). 
In the south, Latin d between two vowels was preserved almost 
everywhere until about the middle of the rath century, when it 
became s (os in Fr, and Eng. tero): crutil, atorao, auxir, vtitr 
(crudeicm, ador&ro, audit e, vidgre). In the i.^th and 
13th centuries this 1, like every 1 or s soft of whatever origin, was 
liable to become r (Ungual, not uvular): aurir, vertn (audire, 
vi den tern). In Bdam and Gascony d remained; but in the 
northern zone Latin d, instead of changing into 1, r, disappeared as 
in French and quite as early. The poem of &ethius, of which the MS. 
la of the nth century, shows m this respect great hesitation; 
t.g. d preserved In ckadin, credit, tradar, vedtr (c a d e n t e m, 
•credS-dit, ‘tradare, videre); d fallen away in crtessen, 


__general_ 

of which examples to any number are presented by the verbs. In 
French this t was formerly retained when it loUowed a vowel which 
rmaained, aimet, errtret (a mat, in t rat), and still remains (in 
writing at least) when, m Latin, it follows a consonant, aimeni, 
fait, eft (a m a n t, f a c 1 1, *1 a c t, V i V i t, ’v 1 V t); but in Pr. the 
t is dropped in all cases, even in the most ancient texts: aman. 
fat, viu. Yet in the northern zone wc find tlie t retained in the 
3rd per. pi. of verbs, -ant, -ont (Lat. -a n t, -u n t). H has gone 
completely (or at least only appears through orthographic tradition, 
and very intermittently, (k)erba, (h)onor, (h)umu, &c.). not only 
in words of Latin origin, which is the case in Old French, but even in 
Teutonic words (o**lo, ardit, artnc, ausberc, elm, Fr, honte, kardi, 
hareng, haubert, heaume, with A aspirated). By this feature, the 
northern Unfits of which are not jret well determined, the Proven9al 
attaches itself to the Romanic of the southern countries. N final, 
or standing in Latin between two vowels of which the second is to be 
dropped, disappears in the whole central part of the Pr. domain: 
gran gra, ben be, en e, ven ve, fin ft, itn u (g r a n u m. be n e, i n, 
vcnit, finem, unum). Tfte forms with n belong to the eastern 
part ^eft of the Rhone), the western part (Gascony, but not Btern), 
and the region of the Pyrenees. It is possible that this loss of n 
went along with a lengthening of final vowel; at least, in Biamese 
when the n fdls away the vowel is doubled: caperaa, betii, boo 
(capell&num, viclnum, bonum), &c. 

These are the most important characteristics of the consonants 
in relation to the extent of space over which they prevail. Others, 
which appear only within a more limited area, arc perhaps more 
curious on account of their strangeness. It will suffice to mention 
a few which belong to the district bounded on the west and aouth 
by the Atlantic, the Basque provinces and the Pyrenees, and 
which extends northward and eastward torvards the Garonne and 
its affluents, as far as the Gironde. (This includes Biam, Bigorre 
and Gascony.) Here the sound v no longer exists, being r^laced 
generally by i; between two vowels, in Ga.scony. by u with the 
sound of English w. Initial r assumes a prosthetic a: arrant, am, 
Arrobert (r & m u m, r c m, R 0 b c r t u m). LI between two vowels 
becomes r: aperar, caperan, or (BAam) caperaa, beta, era (apel- 
1 a r e, c a p c 11 a n u m, b e 11 a, ilia). On the contrary, at the 
end of words (viz. in Romanic) // becomes g or (, d; the former 
change seems to belong rather to Hautes and Basses PyrAnAes, 
Landes, the latter to Gironde, Lot et Garonne. Gers: ei, td, et 
(iUc), arrasttg, -ei, (r a s t e 11 u ml, castefL -ed, (c a a t e 11 u m), 
capdeg, -ed, -«f (c a p 11 e 11 u m), whence Fr. cadet (in i6th century 
capdet, originally a Gascon word). For further details upon the 
consonants in this region of south-west France see Romania, ui. 
433-438, V. 368-309. 

Flexion. —Old Provencal has, Uko Old French, a declension con¬ 
sisting of two cases for each number, derived from the Latin nomina¬ 
tive and accusative. In certain respects this declension is more 
in conformity with etymology in Provencal than in Old French, 
having been less influenced by analogy. The following are the types 
of this declension, taking them in the order of the Latin declensions. 

(1) Words in -a comhig from Latin ist decl., increased by certain 
words coining from Latin neuter plurals tieatcd in Prov. as feminine 
singulars; one form only for each number: sing, causa, pi. causas. 

(2) Words of the Latin and decl.. with a few from the 4th; two forms 
for each number: sing, subject eawols (c a b a 11 u s), object caval 
(caballura); pi. subject caval (caballi), object canals (ca¬ 
bal 1 o s. (3) Words of Latin 3rd decl. Hero there are three Latin 
types to be considered. The first type presents the same theme and 
the same accentuation in all the cases, e,g, c a n i s. The second 
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presents the same accentuation in the nominative singnlw and hi 
the other cases, but the theme difiers ico’mes, co'mitem. In 
the third type the accentuation charges: peeoa'tor, pecca- 
t O'r e m. The first type is naturally confounded with nouns of the 
2nd decl.: ting, subj. cant or cat, obj. can or ca. The second and 
third types are sometimes followed in their original variety; thus 
corns answers to eo'mes, and co-mte to co-mi tern. But it 
has often happened that already in vulgar Latin the thane of the 
nominative nnemUr had been refashioned after the theme 01 the 
obliquecases. ^msaidinthenom.sing, heredis.narentis, 
principis, for heies, parent, princeps. Consequently 
me di^ence both of theme and of accentuation which existed in 
l.atin between nominative and accusative has disappeared in Pr, 
This reconstruction of the nominative singifiar after the theme of 
the other cases takes place in all Latin words in -or (except abbatV in 
those in -t'e, in the greater part of those in -or. at least in aU those 
which have on abstract meaning. Thus we obtain bontats (b o n i- 
tatisforbonitas) and bontat (bonitatem), ciutatx (c 1 vi- 
t a t i s for c i v i t a s) and ciutat (civitatem), amors (a m o r i s 
for a m 0 r) and amor (a m o r e m). AU present participles in the 
subject case singular are formed in this way upon refashioned Latin 
nominatives; amatts (amantis for amans), amant (aman- 
t e m). It is to be remarked that in regard to feminine nouns Pr. is 
more etymological than French. In the latter feminine nouns have 
generaUy only one form for each number; bonti for the subj. as weU 
as for the obi. case, and not bontis and bonti; in Pr. on the contrary 
bontatx aud ootttat, StiU, in a largo number of nouns the original 
difference of accentuation between the nominative singular and the 
other cases has been maintained, whence there result two nay 
distinct forms for thesubiunctiveandobjectivecases. Of thesewords 
itisimposaibletogiveafuUlisthere; we confine ourselves to the exhibi¬ 
tion 01 a few types, remarking that these words are above aU such as 
designate persons: a-bas aba-t, pa'stre pasto'r,sor soro'r,cantai‘re 
canfado’r (c a n t a t o r, -8r e m), emperai-rt emperad-Of, bar bare, 
compa-nh tompanke, lai're laire (1 a t r o,-0 n e m). To this 
class belong various proper names: E-ble Eblo‘, Gui Guio', Vc 
Ugo\ A few liavo even come from the and ded., thus Pei'res 
Peire, Pons Ponso-, Ca-rles, Carlo, the vulgar Latin typos being 
Petrus, -Onem, Pontius, -Onem, Carolus, -Onem. 
(On tlfis peculiarity of tho vulgar Latin dedension, see Fhilipon^ in 
Romania, xxxi. 213-228.) We may mention also geographical 
adjectives, such as Brel Breto•, Bergo-nhs Bergonko-, Case Gasco', 
&c. The plural of the 3rd dcd. is like that of the second ; subj. 
aba-t, soro-r, caniado-r, emperado-r, baro-, companko-, lairo-; 
obj. aba-tx, soro-rs„ cantado-rs, emperado-rs, baro-s, companko-s, 
lairo-s, as if the Latin nominative pi. had been abb&ti, sorOri, 
c a n t a t 6 r i, &C. It is barely possible that such forms actually 
exists in vulgar Latin; no trace of them, however, i.s found in 
the texts, save in the glosses of Cassel (8th ceutury), sapient! 
lor s a p i e n t e s, and in a great many ancient charters p a r e n t o- 
r u m, which implies a nominative p a r e n t i. The words of tho 
4lh and 5th declensions present no points requiring mention here. 

This declension of two cases is a notable character of the whole 
Romanic of Gaul, north as well as south, i,e. French as well as 
I^ovenfaL It must be noted, however, that in the south-west it 
existed only in a very restricted measure. In the old texts of 
Gascony it is no longer general in the 13th century. In BAarn it 
appearsto have been completely unknown, the nouns and adjectives 
Iiaving only one form, usually that of the objective case. In Catalan 
poetry its application is often laid down in the 13th century, but 
as the charters and documents free from literary influcuce show no 
trace of it, its introduction into the poetry of this country may be 
assumed to be an artificial fact. In the region where it is best 
observed, i.e. in the centre and north of the Provencal territory, 
it tends to disappear from ordinary use already in the 13th century. 
The poet-grammarian Kaimon Vidal of Bcsalfi, who flourished 
about the middle of the century, points out in various troubadours 
transgressions of the rules of draension, and recognizes that in 
colloquial speech they are no longer observM. The general tendency 
was to retain only a single form| that of the objective case. 
For certain words, however, it was the subjunctive form which sur¬ 
vived. Thus in modern Pr. the words in the ending -ai-re (answering 
to Lat -a 10 r) are as frequent as those in -adou- (repr. -a 1 0 r e m). 
But there is a ^ht difference of meaning between these two 
suffixes. , . . 

Adjectives, generally speaking, agree in flexion with the nouns. 
But there is one fact particular to adjectives and past participles 
which is observed with more or less r^ularity in certain 12th and 
t3th-contury texta There is a tendency to mark more clearly than 
in the substantives the flexion of the subj. pL, chi^y when the adjec¬ 
tive or participle is employed predicatively. This is marked by the 
addition of an placed, according to the district, either after the 
final consonant, or dso after the last vowel so as to form a diphthong 
with it. The following are examples from an ancient translation 
of the New Testament (MS. in library of the Palais Saint-Pierre. 
Lyons, end of 13th century): " Die a voe quo no siatz consirosi 
(ne solliciti litis. Matt. vi. 25); " que siatz visli d'els ” (ut videamim 
ab eis. Matt vi, t): " e davant los reis els princeps seretz menadi 
(et ad pcaesides et ad reges ducemini. Matt x. 18). In charters of 
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in writing. Slowly and gradually the Romanic languages, 
especially those of France, came to occupy part of the ground 
formerly occupied by Latin, but even ^ter the middle 
had passed away the parent tongue retained no small portions 
of its original empire. Consequently Romanic litwatures in 
general (and this is especially true of Provencal, as it does not 
extend beyond the medieval period) afford only an incomplete 
representation of the intellectual development of each country. 
Those literatures even which are most truly national, as haying 
been subjected to no external influence, are only to a limited 
extent capable of teaching us what the nation was. They 
were, in short, created in the interests of the illiterate part of 
the people, and to a considerable degree by men themselves 
almost devoid of literary learning. Rut that does not make 
them less interesting. 

Origin.-—li w'as in the nth century, and at several places 
in the extensive territory whose limits have been described 
in the foregoing account of the Proven9al language, that 
Provenfal literature first made its appearance. It took poetic 
form; and its oldest monuments show a relative perfection and 
a variety from which it may be concluded that poetry had 
already received a considerable development. The oldest poetic 
text, of which the date and origin are not surely determined, is 
said to be a Proven9al burden (Fr. refrain) attached to a Latin 
poem which has been published (Zeitschrift jiir deulsche Philologie, 
1881, p. 33S) from a Vatican MS., written, it is asserted, in the 
loth century. But it is useless to linger over these few words, 
the text of which seems corrupt, or at least hfw not yet been 
satisfactorily interpreted. The honour of being the oldest 
literary monument of the Provencal language must be assigned 
to a fragment of two hundred and fifty-seven decasyllabic 
verses preserved in an Orleans MS. and frequently edited and 
annotated since it was first printed by Raynouard in 1817 in 
his Choix des poesies originates des troubadours. The writing 
of the MS. is of the first half of the nth centur)'. Tlie peculiari¬ 
ties of the language point to the north of the Proven9al region, 
probably Limousin or Marche. It is the beginning of a poem in 
which the unknown author, taking Boethius’s treati.se De con- 
solatione philosophiae as the groundwork of his composition, 
adopts and develops its ideas and gives them a Christian colouring 
of which there is no trace in the original. Thus from some 
verses in which Boethius contrasts his happy youth with his 
afflicted old age he draws a lengthy homily on the necessity 
of laying up from early years a treasure of good works. The 
poem is consequently a didactic piece composed by a “ clerk ” 
knowing Latin. He doubtless preferred the poetic form to 
prose because his illiterate contemporaries were accustomed 
to poetry in the vulgar tongue, and because this form was 
better adapted to recitation; and thus his work, white a product 
of erudition in as far as it was an adaptation of a Latin treatise, 
shows that at the time when it was composed a vernacular 
poetry was in existence. A little later, at the close of the same 
century, we have the poems of William IX., count of Poitiers, 
duke of Guienne. They consist of eleven very diverse strophic 
pieces, and were consequently meant to be sung. Several 
are love songs; one relates a bonne fortune in very gross terms; 
and the most important of all—the only one which cm be 
approximately dated, being composed at the time when William 
was setting out for Spain to fight the Saracens (about 1119) 
—expresses in touching and often noble words the writer’s regret 
for the frivolity of his past life and the apprehensions which 
oppressed him as he bade farewell, perhaps for ever, to his 
country and his young son. We also know from Ordericus 
Vitalis that William IX. had composed variou.s poems on the 
incidents of his ill-fated expedition to the Holy I^nd in iioi. 
And it must further be mentioned that in one of his pieces (Ben 
vnil que sapehon li plusor) he makes a very clear allusion to a 
kind of poetry which we know only by the specimens of later 
date, the partimen, or, as it is called in France, the jeu parti. 
William IX. was born in 1071 and died in 1127. There is no 
doubt that the most prolific period of his literary activity was his 
youth* On the other hand there is no reason to believe that he 


created the type of poetry of which he is to us the oldest represen¬ 
tative. It is easy to understand how his high social rank saved 
some of his productions from oblivion whilst the poems of his 
predecessors and contemporaries disappeared with the genera¬ 
tions who heard and sai^ them; and in the contrast in form 
and subject between the Boethius poem and the stanzas of 
William IX. we find evidence that by the nth century Provengal 
poetry was being rapidly developed in various directions. 
Whence came this poetry ? How and by whose work was it 
formed ? That it has no connexion whatever with Latin 
poetry is generally admitted. There is absolutely nothing in 
common either in form or ideas between the last productions of 
classical Latinity, as they appear in Sidonius Apollinaris or 
Fortunatus, and the first poetic compositions in Romanic. 
The view which seems to meet with general acceptance, though 
it has not been distinctly formulated by any one, is that Romanic 
poetry sprang out of a popular poetry quietly holding its place 
from the Roman times, no specimen of which has survived— 
just as the Romanic languages are only continuations with 
local modifications of vulgar Latin. There are both truth and 
error in this opinion. The question is really a very complex 
one. First as to the form Romanic versification, as it appears 
in the Boethius poem and the verses of William IX., and a little 
farther north in the poem of the Passion and the Life of Si 
Leger (loth or nth century), has with all its variety some 
general and permanent characteristics; it is rhymed, and it is 
composed of a definite number of syllables certain of which 
have the syllabic accent. This form has evident affinity with 
the rhythmic Latin versification, of which specimens exist from 
the close of the Roman Empire in ecdesia-stical poetry. The 
exact type of Romanic verse is not found, however, in this 
ecclesiastical Latin poetry; the latter was not popular. How¬ 
ever, it may be assumed that there was a popular variety of 
rhythmic poetry from which Romanic verse is derived. 

Again, as regards the substance, the poetic material, we 
find nothing in the earliest Provengal which is strictly popular. 
The extremely personal compositions of William IX, have 
nothing in common with folk-lore. They are subjective poetry 
addressed to a very limited and probably rather aristocratic 
audience. The same may be said of the Boethius poem, though 
it belongs to the quite different species of edifying literature; 
at any rate it is not popular poetr)% Vernacular compositions 
seem to have been at first produced for the amusement, or in 
the case of religious poetry, for the edification, of that part of lay 
society which had leisure and lands, and reckoned intellectual 
pastime among the good things of life. Gradually this class, 
intelligent, but with no Latin education, enlarged the circle 
of its ideas. In the 12th century, and still more in the 13th, 
hLstoricol works and popular treatises on contemporary science 
were composed for its use in the only language it understood; 

; and vernacular literature continued gradually to develop partly 
on original lines and partly by borrowing from the literature 
of the “ clerks.” But in the nth century vernacular poetry 
was still rather limited, and has hardly any higher object than 
the amusement or the edification of the upper classes. An 
aristocratic poetry, such ns it appears in the oldest Provencal 
compositions, cannot be the production of shepherds and 
husbandmen; and there is no probability that it was invented 
or even very notably improved by William IX. 

From what class of persons then did it proceed ? Latin 
chroniclers of the middle ^es mention as joculares, joc^atores, 
men of a class not very highly esteemed whose profession con¬ 
sisted in amusing their audience either by what we still call 
jugglers’ tricks, by exhibiting performing animals, or by recita¬ 
tion and song. They are c^led joglars in Provencal, jouglm, 
or jougleors in French. A certain Bamal’dus, styled joglarius, 
appears as witness in 1058 to a charter of the chartulary of 
St Victor at Marseilles. In 1106 the act of foundation of a 
sabia terra m Rouergue spwifies that neither knight nor man-at- 
arms nor joctdalor is to reside in the village about to be created. 
These individuals—successors of the mimi and the ihymlici of 
antiquity, who were professional amusers of the public—were 
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the first authors of poetry in the vernacular both in the south 
and in the north of France, To the upper classes who welcomed 
them to their castles they supplied that sort of entertainment 
now sought at the theatre or in books of light literature. There 
were certain of them who, leaving buffoonery to the ruder and 
less intelligent members of the profession, devoted themselves 
to the composition of pieces intended for singing, and conse¬ 
quently in verse. In the north, where manners were not so 
refined and where the taste for v/arlike adventure prevailed, 
the jongleurs produced chansons ie gestt full of tales of battle 
and combat. In the courts of the southern nobles, where wealth 
was more abundant and a life of ease and pleasure was 
consequently indulged in, they produced love songs. There is 
probably a large amount of truth in the remark made by 
Dante in ch. xxv. of his Vita nuova, that the first to compose 
in the vulgar tongue did so because he wished to be understood 
by a lady who would have found it difficult to follow Latin 
verses.* And in fact there are love songs among the pieces by 
William of Poitiers; and the same type preponderates among 
the compositions of the troubadours who came immediately 
after him. But it is worthy of note that in all thb vast body 
of love poetry there is no epithalamium nor any address to a 
marriageable lady. The social conditions of the south of France 
in the feudal period explain in great measure the powerful 
development of this kind of poetry, and also its peculiar 
characteristics—the profound respect, the extreme deference of 
the poet towards the lady whom he addresses. Rich heiresses 
were married young, often when hardly out of their girlhood, 
and most frequently without their fancy being consulted. But 
they seem after marriage to have enjoyed great liberty. Eager 
for pleasure and greedy of praise, ffie fair ladies of the castle 
became the natural patronesses of the tnesnie or household 
of men-at-arms and jongleurs whom their husbands maintained 
in their castles. Songs of love addressed to them soon became an 
accepted and almost conventional fonn of literature; and, as 
in social position the authors were generally far below those 
to whom they directed their amorous plaints, this kind of poetry 
was always distinguLshed by great reserve and an essentially 
respectful style. From the beginning the sentiments, real or 
assumed, of the poets are expre-ssed in such a refined and guarded 
style that some historians, over-estimating the virtue of the ladies 
of that time, have been misled to the belief that the love of the 
troubadour for the mistress of his thoughts was generally platonic 
and conventional. 

The conditions under which Romanic poetry arose in the 
south of France being thus determined as accurately as the 
scarcity of documents allows, we now proceed to give a survey of 
the various forms of Provenfal literature, chronological order 
being followed in each division. By this arrangement the 
wealth of each form will be better displayed; and, as it is rare 
in the south of France for the same person to distinguish himself 
in more than one of them, there will be generally no occasion 
to introduce the same author in different sections. 

Poetry of the Troubadours .—Though he was certainly not the 
creator of the lyric poetry of southern France, William, count 
of Poitiers, by personally cultivating it gave it a position of 
honour, and indirectly contributed in a very powerful degree 
to ensure its development and preservation. Shortly after 
him centres of poetic activity make their appearance in various 
places—-first in Limousin and Gascony. In the former province, 
lived a viscount of Ventadour, Eble, who during the second 
part of William of Poitiers’s life seems to have been brought into 
relation with him, and according to a contemporary historian, 
Geffrei, prior of Vigeois, erat vaUe gratiosus in cantilenis. We 
possess none of his compositions; but under his influence Bemart 
of Ventadour was trained to poetry, who, though only the son 
of one of the serving-men of the castle, managed to gain the 
love of the lady of Ventadour, and when on the discovery of 
their amour he had to deptart elsewhere, received a gracious 

* " E lo primo che comencid a dire sjeomo poeta volgare si mosse 
perdche voile fare intendere le sue parole a donna alia quale era 
malagevole ad intendere 1 versi latini." 
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welcome from Eleanor of Guienne, eonsort ^fiom 1153) of 
Heniy II. of England. Of Bemart’s compositions we possess 
about fifty songs of elegant simplicity, some of which may be 
taken as the most perfect specimens of love poetry Provencal 
literature has ever product. Bemart must therefore have 
been in repute before the middle of the lath century; and his 
poetic career extended well on towards its close. At the same 
period, or probably a little earlier, flourished Cercamon, a.poet 
certainly inferior to Bemart, to judge by the few pieces he has 
left us, but nevertheless of genuine importance among the 
troubadours both because of his early date and because definite 
information regarding him has been preserved. He was a 
Gascon, and composed, says his old biographer, “ pastorals ” 
according to the ancient custom {pastorelas a la uaansa aniiga). 
This is the record of the appearance in the south of France 
of a poetic form which ultimately acquired large development. 
The period at which Cercamon lived is determined by a piece 
where he alludes very clearly to the approaching marriage of 
the king of France, Louis Vlf., with Eleanor of Guienne (1I37). 
Among the earliest troubadours may also be reckoned Marca- 
brun, a pupil of Ccrcamon’s, from whose pen we have about 
forty pieces, those which can be approximately dated ranging 
from 1135 to 1148 or thereabout. This poet has great origin¬ 
ality of thought and style. His songs, several of which are 
hi.storical, are free from the commonplaces of their class, and 
contain curious strictures on the corruptions of the time. 

We cannot here do more than enumerate the leading trouba¬ 
dours and briefly indicate in what conditions their poetry was 
developed and through what circumstances it fell into decay 
and finally disappeared : Peter of Auvergne (Peire d’Alvemha), 
who in certain respects must be classed with Marcabrun; Amaut 
Daniel, remarkable for his complicated versification, the inventor 
of the sestina, a poetic form for which Dante and Petrarch express 
an admiration difficult for us to understand; Amaut of Mareuil, 
who, while less famous than Amaut Daniel, certainly surpasses 
him in elegant simj)licity of form and delicacy of sentiment; 
Bertran de Bom, now the most generally known of all the 
troubadours on account of the part he is said to have played 
both by his sword and his sirvenlescs in the struggle between 
Heairy II. of England and his rebel sons, though the importance 
of his part in the events of the time seems to have been greatly 
exaggerated; Peire Vidal of Toulouse, a poet of varied inspiration 
who grew rich with gifts bestowed on him by the greatest 
nobles of his time; Guiraut de Bomeil, lo maestre dels trobadors, 
and at any rate master in the art of the so-called “ close ” style 
{trobar clus), though he has also left us some songs of charming 
simplicity; Gaucelm Faidit, from whom we have a touching 
lament (planh) on the death of Richard Cceur de Lion; Folquet 
of Marseilles, the most powerful thinker among the poets of 
the south, who from being a troubadour became first a monk, 
then an abbot, and finally bishop of Toulouse (d. 1:31). 

It is not without interest to discover from what class of 
society the troubadours came. Many of them, there is no 
doubt, had a very humble origin, Bemart of Ventadour’s 
father was a servant, Peire VidaPs a maker of furred garments, 
Perdigon's a fisher. Others belonged to the bourgeoisie: 
Peire d’Alvemha, for example, Peire Raimon of Toulouse, Elias 
Fonsalada. More rarely we see traders’ sons becoming trouba¬ 
dours; this was the case with Folquet of Marseilles and Aimeric 
de Pegulhan. A great many were clerics, or at least studied for 
the Church, for instance, Ainaut of Mareuil, Hugh of Saint Circq 
(Uc de Saint Circ), Aimeric de Belenoi, Hugh Brunet, Peire 
Cardinal; some had even taken orders; the monk of Montaudon, 
the monk Gaubert of Puicibot. Ecclesiastical authority did 
not always tolerate this breach of discipline. Gui d’Uissel, 
canon and troubadour, was obliged by the injunction of the 
pontifical legate to give up his song-making. One point is 
particularly striking, the number of nobles (usually poor knights 
whose incomes were insufficient to support th^ ratde) who 
became troubadours, or even, by an inferior descent, jongleurs: 
Raimon de Miraval, Pons de Capdoill, Guillem .A^emar, 
Cadenet, Peirol, Raimbaut de Vacqueiras, and many more. 
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There is no doubt they betook themselves to poetry not marety 
for thdr own {Assure, but for thosakoof the gifts t» be obtained 
from the nobles whose courts they frequented. A very different 
position was occupied by such importairt persons as William 
of Poitiers, Raimbaut of Orange, the viscouirt of Saint Antonin, 
William of Boiga amd Blacatz, who made poetry for their own 
amusement, but contributed not a little, thus becoming 
troubadours, to raise the profession. 

The profetBioB itself was entirely dependent on the existence 
and prosperity of the- feodat courts. The troubadours could 
hardly expect to obtain a livelihood from any other quarter than 
the gentsosity of the great. It will consequently be well to 
mention the more important at least of those princes who are 
known to have been patrons and some of them praetisers 
of the poetic art. They arc arranged approximately in 
geographical order, and after each are inserted the names of 
those troubadours with whom they were connected, 

rmnee .— Eleanor of Goienne, Bernart do Veiitadour (Vonta- 
dorn); Henry Cur'Xmahtlb, son of Henry 11 , of England. 
Bortran de Bom (f); Richard C(sua de Lion, Amaut Daniel, 
Pciro Vidal', Folquet of Marseillos, Gaacolm Faidit; Ermengarde 
OF Nabbonnk (iiqj-nyi), Bernart de Ventadour, Peire Rogier, 
Pcirc d'Ah'ernha; Raimon V,, count of Toulouse (1143-1194), 
Bemurt de Ventadour, Peire Rogier, Peire Rainion, Hugh Brunet, 
Peire Vidal, Folquet of Marseilles, Bernart de Durfort; Kaimon VI.. 
cemnt of Toulouse (1194-1222), Raimon de Miraval, Aimeric de 
Pegulhaa, Aimeric de Bcleuoi, Adenmr lo Ncgrc; Au'Uonse 11 ., 
count of Provence (1185-1209), Elias de Barjols; TJAiiaoN 
■Bbrenger IV., count of 1 -^ovcnee (1209-1245), Sordci; Barral, 
viscount of jilarseillcs (d. c. 1192), Peire Vidal, I'olquet de 
Maraeilles; WiIltam Vlll., lord of Montpellier (1172-1204), Peire 
Rahaon, Amaut de Mareuil, Folquet de Marseillos, Guiraut de 
Calanson, Aimcric dc Sarla^ RonEKi, dauphin of Auvergne (1169- 
1254), Pcirol, Perdigon, Hcrrc dc Maensac. Gancehn Faidit; 
GuiLLAtinfE WJ Baiw, prince of Orange (ii82-i2i<i), Kaimbaut 
de Vacqueiros, Perdigon; Savaric df. Mauleon (1200-12.10), 
Caucetm de Puicibot, Hugh dc Saint Circq; Blacatz, a i’ruvenyal 
noble (1200 ?-i23(j), Cadenet, Joan d'Aubusson, Sordel, Guillem 
Figuclra; HestrV I., count of Rodez (1208-1222 ?). Hugh dc 
Saint Circq; perhaps Hugh IV., conut of Kodez (1222 ?-i274), 
and Heshy 11 ., count of Rodez (1274-1302), Guiraut Riquicr, 
Folquet de Lunel, Serveri dc Girono, Bertian Carbonel; Nunyo 
SaNciTez, count of Roussiflon (d. 1241), Aimcric dc Bclcnoi; 
Bernard IV., count of Astarac (1249-1291), Guiraut Riquicr, 
Amanieu de Seswaa. 

Spain.—A lPKONsi II.. king of Aragon (Iib2-ii96), Peire Itogier. 
Peire Raimon, Peire Vidal, Cadenet, Guiraut dc Cabreira, Elias dc 
Barjols, the monk of Montaudon, Hugh Brunet; Petek II., king 
of Aragon (ligti-izil), Raimon de Miraval, Aimeric dc Pegnlhan, 
Perdigmt, Ademarlo Negre, Hugh of Saint Circq; James 1 ., king of 
Aragon (1213-1276), Peire CarcUnal. Bernart Sicart d<^ Mamejnls, 
Guiraut Rlquier, At de Mods' Peter III., king of Aragon (1276- 
1285), Paulet of Marseilles, Guiraut Riquicr, Server! de Girone; 
AlpiiomSo IX., king of Leon (1138-1214), Peire ROgier, Guiraut 
do Borneil, Aimcric de Pegulhan, Hugh de Saint Circq; AleMonso 
X., kiaw ^ Castile (12.42-1284), Bertran de. Lamanon, Bonifaci 
Calvo, Guiraut Riquicr, Folquet de Lund, Arnaut Plages, Bertran 
Carbonel. 

f(a/y.— Bonifacb IT.,marquis of Montferrat (1192-1207), Peire 
Vidal, Raittibaut de Vacquelras, Elias Cairel, Gaucelni Faidit (O; 
Frederu:* 11 ., empereir (1215-1250), Jean d'Anbuason, Aimeric <lc 
Pegulhan, Guillem Figueira; Aizo 'Vl., marquis of Este (119&- 
1212), Aimeric de Pegulhan. Rambertin de Bitvaleili; Azzo VIII., 
marquis of Este (1215-1264), Aimeric de Pegulhan. 

The first thing that strikes one in this list is that, while 
the troubadours find protectors in Spain and Italy, tlicy do not 
.seem to have been welcomed in French-speaking countries. 
This, however, must not be taken too absolutely. Proven9al 
poetry was appreciated in the north of France, There is reason 
to believe that when Constance, daughter of one of the counts 
of Arles, was married in 998 to Robert, king of France, she 
brought along with her Pr«rven<;al jongleurs. Poems by trouba¬ 
dours are quoted in the FVench romances of the beginning of 
the 13th century; some of them are transcribed in tlie old 
collectiona of French songs, and the preacher Robert de Sorbon 
mtorms ns in a curious passage that one day a jongleur sang a 
poem by Folquet of Marseilles at the court of the king of France. 
But in any case it » easy to understand that, the countries of 
the lat^ue d'oui having a full developed literature of their own 
suited to the taste of the people, the troubadoure generally 
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preferred to go to regions where they had less to fear in the 
way ef- competition. 

The decline and fall of troubadour poetry was mainly due to 
political causes. Whoi about the beginning of the 13Ch century 
the Albigensian War bad rained a large number of the nobles 
and reduced to lasting poverty a part of the south cl Frauee, 
the profession of troubadour ceased to be lucrative. It was then 
that many of those poets went to spend their last days in the 
north of Spain and Italy, where Proverfal poetry had for more 
than one generation been highly esteemed. Following their 
example, other poets who were not natives of the south of France 
began to compose in Provenfal, and this fashion continued till, 
about the middle of the 13th century, they gradually abandoned 
the foreign tongue in northern Italy, and somewhat later in 
Catalonia, and took to singing the same aim in the local dialects. 

I About the same time in the i^oven^al region the flame of poetry 
had died mit save in a few places—Narbonne, Rodez, Foix and 
Astarac— where it kept burning feebly for a little longer. In the 
14th century composition in the language of the country was 
still practis^; but the productions of this period are mainly 
works for instruction and edification, translations from Latin or 
sometimes even from French, with an occasional romance. As 
for the poetry of the troubadours, it was dead for ever. 

Form .—Originally the poems of the troubadours were intended 
to be sung. 'The poet u.suaHy composed the music as well as the 
words; und in several cases he owed his fame more to his muslcM 
than to his literary ability. Two manuscripts preserve specimens 
of the music ol the troubadours, but, though the subject has been 
recently investigated, wc are liardly able to form a clear opinion 
of the originality and of the merits of these mnsical compositions. 
The foUn.wing are the prlDcipal poetic forms which the troubadours 
eisployiHl. Tile oldest and most usual generic term is vers, by 
which is uuderstuod any coinposition intended to be sung, no 
mailer what the subject. At the close of the lath century it be¬ 
came customary to call all verse treating of love canso —the name 
vers being then more generally reserved for poems on other themes. 
The sincttiesc dilfer.s from the vers and the canso only by its sub¬ 
ject, being for the most part devoted to moral and political topics. 
Peire Cardinal is celebrated for the sirvetUescs he composed against 
the clergy of his time. The political poems of Bertran dc I^rn 
are sirvenlescs. There is reason to believe that originally this word 
meant simply a poem composed by a ssrveat (Lat. serviens) or man- 
at-arms. The sirvenksc is very Irequently composed in the form, 
sometimes even with rhymes, of a love song having acquired some 
popufarity, so that It might be sung to the same air. The tenson 
IS a debate between two interlocutors, each of whom has a stanza 
in turn. The partimen (Ft. feu parH) is also a poetic debate, but 
it differs from the tension in so far that the range of debate is 
limited. In the first stanza one of the partners propo.scs two 
alternatives; the other partner chooses one of them and defends 
it, the opposite side remaining to be defended by the original pro- 
pounder. Often in a final couplet a judge or arbiter is appointed 
lo decide between the parties. This poetic game is mentioned by 
William, count ol Poitiers, at the end of tlie iith century. The 
paslotela, aftcnvard.s pasturela, is in general an account of the love 
adventuren of a knight with a shephardess. All those classos have 
one form capable of endless variations ; five or more stanzas ami one 
or two envois. The dansa aiul balada, intenuud to mark tiic time 
in dancing, are pieces with a refrain. The alba, which has also a 
refrain, is, as the name indicates, a w.tking or morning song at the 
dawning of the day. All those clas.ses are in stanzas. The descorl 
is not thus divided, and consequently it must bo set to music right 
through, its name is derived from the fact that, it,s component 
parts not being equal, there is a kind of "discord ’’ between them. 
It Is generally reserved for themes of love. Other kinds of tyric 
poems, sometimes with nothiUK new about them except the name, 
were developed m the south of F'rance; but those here mentioned 
are the more important. 

Narrative Poetry .—Although the strictly tyric poetry of the 
troubadours forms the most oi^nal part of fVovenfal riterature, 
it must not be supposed that the remainder is ol trifling impor¬ 
tance. Narrative poetry, especially, received in the south of Franco 
a great development, and, thanks to recent discoveries, a consider¬ 
able body of it has already become kno'wn. Several classes must 
be distinguished : the chanson lie geste, legendary or apparently- 
historical, the romance of adventure and the novel. Northern 
France remains emphatically the native country of the chanson ie 
geste \ but, although in the south ditferent social conditionB, a more 
delicate taste, and a higher state of civilization prevented a similui' 
profusion ol tales of war and heroic deeds, ITovcnfal literature has 
some tkighly important specimens of this class. The first place 
belongs to Girart de Roussillon, a poem of ten thousand verses, 
wluch relates the struggles of Chexles Martel with his powerful 
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vasnl th« Burgundian Gerard of BonaaiUon. It ia a litetar; pro- 
duotiBft of rare eaccHence and of encepthmal i n ter aa t for the history 
of ciwilitatioa in tiie nth and lath centuries. Girati dtSomttillen 
bslooga only rrithin certain limita to the Uteiature of aoutbera 
France;. The recension which wc pOBsesa appeeia to have been 
mode on the borders of Limoasin SM Poiton; but it ie clearly no 
more than a recast of an older poeat no longer extant, probably 
eitber of Frencb or at leoe* Burgundian origin. To Limosam also 
seems to belong the poem of Atgar and Mattrin (end of the izth 
century), of wtuch wc have unfortunately only a fragment so short 
that the subject cannat be clearly made out. Of less heroic char¬ 
acter ia ^ poem of DnunI and Baton (brut half of the i jtb century^, 
connected with the cycle of Charlemagne, but by the romantic 
character of the events more like a regular romance al adventure. 
We cannot, however, form a complete judgment in repmd to it, 
as the only MS. ia which it baa been preserved is defective at the 
close, and that to an amount there is no mcoia of ascertaining. 
Midway between legend and history may be classibed the Provtnf^ 
Chanson of AnHoeh, a mere fragment of which, 700 verses in 
extent, Ims been recovered in Madrid and published in Arehivss 
de VOrient Min, vol. ii. This poem, which seems to have been 
composed by a certain Grogoire Bechada, mentioned ia a 12th- 
century chronicle and written in Limousin (seoG. Paris, in Romania, 
xxii. 358), is one of the sources of the Spanish compilation La gran 
conquisttt de Ultramar. To history proper belongs the Chanson of 
the crusade against the Albigensians, which, in it,s piescnt state, 
is composed of two poems one tacked to the other; the first, con¬ 
taining the events from the beginning of the crusade tiH'1213. is 
the work of a cleric named William of Tudela, a moderate supporter 
of the cnisaders; the second, from 1213 to 1218. is by a vehement 
opponent of the ente^rise. The language and style of tho two 
parts are no less different than the opinions. Finally, about 
’280, Gtiillaume Anclier, a native of Toulouse, composed, in the 
chanson de geste form, a poem on the war carried on in Navarre 
by the French in 1276 and 1277. It is an historical work of 
little literary merit. All these poems are in the form of chansons 
de geste, viz. in stanzas of indefinite length, with n single rhyme. 
Gerard of Rousseillon, Aigar and Maurin and Daurel anil Beton are 
in verses of ten, the others in verses of twelve syllables. The 
peculiarity of the versification in Gerard is that the pause in the line 
occurs after the sixth syllabic, and not, as is usual, after the fourth. 

like the chanson de geste. the romance of adventure is but slightly 
represented in the south; but it is to be borne in mind that many 
works of this class must have jvriahed, as is rendered evident by 
the mere fact that, with few exceptions, the narrative poems which 
have come down to us are each known by a single mantneript 
only. We po.ssess but three Proven9al romances of adventure; 
Javfri (composed in the middle of the 13th century and dedicated 
to a king of Aragon, possibly James I.), Blandin of Cornwall and 
Gmllem de ia Barra. The fir.st two are connected with the Arthurian 
cycle; Janfrf is an elegant and ingenious work; Blandin of Cornwall 
the dullest and most insipid one can well imagine. The romance 
of Guillem de la Barra teihs a strange story also found in Boccaccki's 
Decameron (2nd Day, viii.). It & rather a poor poem; but as a 
contribution to literary history it has the advantage of being dated. 
It was finished in 1318, and is dedicated to a noUe of Langnedoc 
called Sicart de Montaut. Connected with the romance of ad- 
ventin'e is the novel (in Proven9al novas, always in the plural), 
which is originally an account of an event ‘‘newl>»" happened. 
The novel must have been at first in the south what, as wc see by 
the Decameron, it was in Italy, a .society pastime—tho wits in 
turn relating anecdotes, true or imaginary, which they thbik likely 
to amuse their auditors. But before long this kind of production 
was treated in verse, the form adopted being tliat of the romancos 
of adventrjre—octosyllabic verses rhyming in pairs. Some of those 
novels whidi have come dorvn to us may be ranked with the most 
graceful works in Provenval literature; two arc from the pen of the 
Catalan author Baimon Vidal de Desalu, One, the Castia-gilos 
(the Chastisement of the Jealous Man), is a treatment, not easily 
matched for elegance, of a freqnently-nandled theme—^the story of 
the kusband who. in order to entrap his wife, lakes the disguise of 
the lover whom she i» expecting and receives with satisfaction 
blows intended, as he thinxs, for him whose part lie is playing; 
the other, The Judgment of Love, is the recital of a question of the 
law of love, departing considembly from the subjects usually treated 
in the novels. Mention may also be made oi the novel of The 
Parrot by Amaut de Carcassonne, in wliich the principal character 
is a parrot of great eloquence and ability, who succeeds marvel¬ 
lously in securing the success of the amorous enterprises of bis 
master. Novds came to be extended to the proportions of a long 
mmance. Fkmenca. which belong* to the novel typo, has still 
over eight thousand vorses, though the only MS. of it has lost some 
leaves both at the beginning and at the end. This poem, composed 
in all probability in 1*34, is the story of a lady who by very in- 
getiimis devices, not unlike those emplfryed in the Miles gloriesuscA 
Hautus, surceeda in eluding the vigilance oi her jculoos husbeod. 
No analysis can be given here of a work the action of which is 
highly complicated; suffice it to remark that there is no book in 
medieval IHerature which betokens so much quickness of intellect 
and ia so instructive in regard to the manners and usages of polite 
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society in the 13th cantaiy. We know that aovela were great 
favosr in the south oi Fiance, although tho specimeos preserved 
are not very nnmcRnia. Statements made by Francesco da Bsr- 
bccino (early port of igtk century), and recently brought to light, 
give ns a ginnpae of several works ot this r-ln«« wbicb hove been lost. 
From the south of Franca the novel .speead into Cotstoaia, where 
we find in the 14th century a number oi novels in verse very 
similar to the FiDveD9al ones, and into Italy, where in general 
the proae fora has been odopt^. 

Endaelic and Religious Poetry. —Compoihions intended for 
instruction correction and edification wen very numerous in the 
south of France as wtdi as elsewhere, and, in ^itc of the enormous 
losses sustained by Proven9al Uteiature, much of this kind still 
remains. But it is seldom that such works have much originaUtv 
or Uterary value. Origrnanty was naturally absent, as the aim of 
the writers was main);’ to bring the tcachmgs contained in lAtin 
works within the reach oi lay hearers or readers. literary value 
was i»t oi course excluded by the lack of originality, hot by an 
uniortonatc chance the greater part of those who sought to instruct 
or edify, and attempted to substitute moral works for sscular 
productions in favour with the people, were, with a lew exceptions, 
persons of limited ability. It would be out oi question to enumerate 
hero aU the didactic treatises, all the lives of ssdnts, all the treatises 
of popular theology and morals, aU the books of devotion, all the 
pious canticles, composed in IToven9al verse during the middle 
ages; still some oi these poems may be singled out. Daudo de 
ITades (early 13th ccntuiy), a canon of Magueione. and at the same 
time a troubadour, has left a poem, the Aueels cassadors, which is 
one of the best sources lor the study oi falconry. Raimon d'Avig- 
non, otherwise unknown, translated in verses, about the yeat 
1200, Rogier of Parmo’s " Surgery ’’ (^Romania, x. 63 and 4^). 
We may mention also a poem on astrology by a certain G. (Guil- 
liem ?), and another, anonymous, on geomancy, both written about 
tho end Of the 13th century (Romania, xxvi. 825). A.s to moral 
compositioms, we have to recall the Boethius poem (unfortunately 
a mere fragment) already mentioned as one of the oldest documents 
of the language, and really a remarkable work; and to notice an 
early (izth centurj- ?) metrical translation of the famous Disticha 
de moribtts of Dio^rsius Cato (Romania, xxv. 98, and xxix. 443). 
More original are some compositions of an eilucational character 
known under the name of ensenhainene, and, in some respects, 
comparable to the English nurture-books. The most interesting 
are those of Garin le Brun (12th century), Amaut do Mareuil, 
Arnaut Gtiilhem do Marsan, Amanieu de liescas. Their general 
object is the education oi ladies of rank. Of metrical lives 01 saints 
we possess about a dozen (see Distoir.e littiraire de la France, 
vql. xxxii.), among which two or three deserve a particubr atten¬ 
tion ; the Life of Sancta Fides, recently discovered and printed. 
(Romania, xxxi.), written early in the 12th century; the Life of 
St Enimia (13th century), by Bertran of Marseilles, and that of 
St Honorat of Lerins by Raimon Feraud (aboirt I300), which is dis¬ 
tinguished by variety and elegance of verification, but it is almost 
entirely a translatioo from Latin. Lives of saints (St Andrew, 
St Thomas the Apostle, St John the Evangelist) form a part of 
a poem, strictly didactic, wliich stands out by reason of its great 
extent (nearly thirty-five thousand verses) and the somewhat 
original conception of its scheme—the Breviari d‘amor, a vast 
encyclojiaedia, on a theological basis, composed by the Minorite 
friar Matfre Ermengaut of Bfcdera between 1288 and lyio or 
thereabout. 

Drama. —The dramatic literature of southern France belongs 
entirely to the religious cUis.s, and shows little originalily. It 
consists of mysteries and miracle plays seldom exceeding two or 
three thousand lines, wliich never developed into the enormous 
dramas of northern France, whoso acting roquired several consecu¬ 
tive days. Comic plays, so plentiful in medieval Ikench literature 
(farces, sollies), do not seem to have found favour in the soutli. 
Specimens which wc possess of Provencal drama ai e comparatively 
few; but rcbcarches in local arthive.s, especially in old account 
books, have brought to light a considerable liumbei of entries 
concerning the acting, at public expense, of tdigiovt* plays, called, 
in Latin documents, ludm, historia, moralities, most of which scent 
to bo irretrievably lost. As all the Prorencal ^ay s, sometimes mere 
fragments, which have escaped destruction, SBU preserved ill about 
a dozen mannscripts, unearthed within tho last forty or fifty years, 
there is hope that new texts of that sort may some day bo pubUshod, 
Generally those plays belong to the 15th century oi to the 16th. 
Si ill, a few are more ancient and may be ascribed to the 14 th century 
or even to tiio end of the 13th. Thu ok! est appears to bo the Mystery 
of St Agnes (edited by Boitseh, 1869)1, written in Arlwt Soaewliat 
more recent, but not later than the beginiiiiig of the 14th century, 
is a Passion oi Christ (not yet printed) and a mystery of the Marriage 
of the Virgin, which i.s partly adapted from a French poem of the 
1.3th centnry ^see Romama, xvi. 71), A manuscript, discovered 
in private archives (printed by Jeanroy and Tculi6,1893), contaias 
not less than sixteen idiort mysteries, three founded on the Old 
Testament, thirteen on the Now. They were writttii is Roucr- 
gne and ere partly imitated from French mysteries. At Manosque 
(Bosses Alpes) was found a fragim-nt si a Ludsu sancti Jacobi, 
Inserted in a register oi notarial deeds (printed by C. Amaud, 
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MarsoiUet, i8j8). The region contprised between the Khonu and the 
Var seems to have been particularly fond of representations of this 
sort, to judge by the entries in the local records (see Romania 
xxvii. 40oj. At the close of the 15th and the beginning of the r6th 
conturiis many mysteries were played in that part of Dauphin^ 
which corresponds to the present department of Hautes-Alpes. 
Five mysteries of this district, composed and played somewhere 
about ijoo (the mysteries of St Eust^e, of St Andrew, of St Pons, 
of SS Peter and Paul anti of St Anthony of Vienne), have come down 
to us, and have been edited by Abb8 Fazy (1883), the four others 
by Canon P. Guillaume (1883-1888). The influence of the con¬ 
temporary French sacred drama may to some extent be traced in 
them. 

Prose. —^Prose composition in the south of France belongs to 
a comparatively late stage of literary development: and the same 
remark applies to the other Komanic countries, particularly to 
northern France, where prose hardly comes into fashion till tlic 
beginning of the 13th century, the prose of the preceding century 
being little else than translations of the books of the Bible (especially 
the Psalter), 

As early as the tzth century we find in Languedoc ■ sermons, 
whose importance is more linguistic than literary (Hermans du 
XJP siicle en vieux provenfal, ed. bjr F. Armitage, Heilbronn, 
1864). About the same time, in Limousin, were translated chapters 
xiii.-xvii. of St John’s Gospel (Bartsch, Chrestomathie provenfole). 
Various translations of the New Testament and of some parts 
of the Old have been done in Languedoc and Provence during the 
13th and 14th centuries (see S. Berger, “ Les Bibles proven^ales ct 
vaudoises,” RomaniUj xviii, 353: and ” Nouvelles recherches sur 
les Bibles provenijales et catalanes,” ibid. xix. 505). The Pro¬ 
venfal prose rendering of some lives of saints made in the early 
part of the 13th century (Revue des longues ramanes, 1890) is more 
interesting from a purely linguistic than from a literary point of 
view. To the 13th century belong certain lives of the troubadours 
intended to bo prefixed to, and to explain, their poems. Many of 
them were ivritten before 1250, when the first anthologies of trou¬ 
badour poetry were compiled; and some are the work of the trou¬ 
badour Hugh of Saint Cireq. Some were composed in the north 
of Italy, at a time when the troubadours found more favour east 
of the Alps, than in tlicir own country. Considered as historical 
documents these biographies are of a very doubtful value. Most 
of them arc mere works of fiction, written by men who had no data 
except such informations as they derived from the songs they had 
to explain and which they often misunderstood. To the same period 
must be assigned Las Rasas de irobar of the troubadour Raimon 
Vidal do Bcsalfi (an elegant little treatise touching on various 
points of nammar and the poetic art), and also the Donate proensals 
of Hugh Faidit, a writer otherwise unknown, who drew up his 
purely grammatical work at the request of two natives of nortliern 
Italy. A remarkable work, both in style and thought, is the Life 
of at Dauceline, who died in 1274, near Marseilles, and founded 
an order of Beguines. In the 14th century compositions in prose 
grew more numerous. Some rare local chronicles may bo mentioned, 
the most interesting being tliat of Mascaro, whiem contains the 
annals of the town of Bfeziers from 1338 to 139c. Theological 
treatises and pious legends translated from Latin and French 
idso increase in number. The leading prose-work of this period 
is the treatise on grammar, poetry and rhetoric known by the name 
of Leyr d’amors. It was composed in Toulouse, shortly before 
1350, by a group of scholars, and was intended to fix the rules of 
the language with a view to the promotion of a poetical renais¬ 
sance. For this purpose an academy was founded which awarded 
prizes in the shape of flowers to the best compositions in verse. 
We still possess the collection of the picce.s crowned by this academy 
during the 14th century, and a large part of the 15th (Liars del 
gay saber). Unfortunately they are rather academic than poetic. 
The Leys d'atnors, which was to be the .starting-point and rule 
of the new poetry, is the best production of this abortive renais¬ 
sance. The decay of Proven^ literature, caused by political 
circumstances^ arrived too soon to allow of a full development 
of prose. Thu accounts, in some measure, for the complete jibsence 
of historical compositions. There is nothing to compare with 
Villchardouin or Joinville in nortliern France, or with Ramon 
Muntaner in Catalonia. The 14th and ijth centuries were in no 
respect a prosperous period for literature in the south of France. 
In the litli century people began to write French both in verse and 
prose; and from that time Proven9al literature became a thing of 
the past. From the i6th century such poetry as is written in the 
vernacular of southern France (Auger Gaillard, La Bellaudiera, 
Goudelin, d'Astros, &c.), is entirely dependent on French influence. 
The connexion with ancient Provenjal literature is entirely broken. 

aBUOGRAPHY.—Faiiricl, Histoire de la poisie provenfole (Paris, 
1846, 3 vole. 8v<n, is quite antiquated. Not only arc three-fourths 
of the works in Ih'oven9al poetry ignored, but the very idea of the 
book is vitiated by the author's system (now abandoned), based 
on the supposiHon that in the south of France there was an immense 
epic literature. "The articles on the troubadours in the Histoire 
IttUraire de la France, by Gin^cnfe, E. David, &c., must be con¬ 
sulted with extreme caution. F. Diez's Die Poesie der Troubadours 
(Zwickau, 1827, 8vo; new ed. by Bartsch, 1883) and his Leben und 


Werke der Troubadours (Zwickau, 1829, Bvo; new ed. by Bartsch, 
1882) are of great excellence for the time at which they appeared. 
A. Restori's Letteraturo provenxale (Milan, Hoepli, 1891), though 
v^ short and not free from oversights, gives a geneiUy correct 
view of the subject. For the histmy of Provenfal literature in 
Spain, see Mill y Fontanals, De las Trovadores en Espaila (Barcelona, 
1861, Bvo); for Italy, Cavedoni, Ricerche storiche intomo ai irovatori 
provetuali (Modena, 1824, 8vo); A Thomas, Francesco Barberino 
el la litliralure proven^e en Italic (Paris, 1SS3, Bvo); O, Schultz, 

“ Die Lcbensverhkltnisse der italienischen Trobadors," in Zeits. 
fur romanische Philologie (1883). For the bibliography consult 
especially Bartsch, Crundriss xur Cesckickie der provensaliscken 
Literatur (Elbcrfcld, 1872, 8vo). For texts the reaoer may be re¬ 
ferred to Raynouard, Ckoix de patsies originales des Troubadours 
(1816-1821, 6 vols. Bvo), and Lexique roman, ou did. de la langue 
des troubadours, of which vol i. (1838) is entirely taken up with 
texts; and Rocliegude, Parnasse occitanien (Toulouse, 1819, Bvo). 
All the pieces publish^ by Raynouard and Rochegude have been 
reprinted without amendment by Mahn, Die Werke der Troubadours 
in Provens. Spracke (Berlin, 8vo, vol. i. 1846, ii. 1855-1864, iii. l88oj 
vol. iv. contains an edition of tlie troubadour Guiraut Riquicr, 18^3). 
The same editor's Gedichte der Troubadours (Berlin, 185O-1873) is a 
collection comspicuous for its want of order and of accuracy (see 
Romania iii. 303). Among editions of individual troubadours may 
be mentioned : Peire Vidal's Lieder, by K.-irl Bartsch (Berlin, 1857, 

12mo); Les Derniers troubadours de la Provence, by Paul Meyer (Paris, 
1871,8vo); Der Troubadour Jaufre Rudel, sein Leben und seine Werke, 
by A. Stimming (Kiel, 1873,8vo);Bn'fi'o« de Born, sein Leben und 
seine Werke, by A. Stimming (Halle, 1879, 8vo: revised and abridged 
edition, Halle, 1892); another edition, by A. Thomas (Toulouse, 1888, 
8vo); Guilhem Figueira, ein provensalischer Troubadour, by E. Levy 
(Berlin, 1880, 8vo); Das Leben und die Lieder des 'Troubadours 
Peire Rogier, by Carl Appel (Berlin, 1882, Bvo); La Vita e le opere 
del trovatore Arnaldo Damello, by U. A. Cancllo (Halle, 1883, 8vo); 
O. Schultz, Die Briefe des Trobadors Raimbaut de Vagueiras an 
Bonifas I., Marhgrafen von Monjerrat (Halle a. S., 1893); Italian 
edition (Florence, 1898); Cesare de Lollis, Vita e poesie di Sordello di 
Goito (Halle a. S., i 8 g 0 ); J. Coulet, Le Troubadour Guilhem Montan- 
hagol (Toulouse, 1898); It. Zenker, Die Lieder von Peires von Auvergne 
(Erlangen, 1900); J. J. Salverda Du Grove, Le Troubadour Bertran 
d'Alamanon (Toulouse, 1902); G. Bertoni, I Trovatori minori dt 
Genova (Dresden, 1903), and Rambertino BuvalcUi, trovatore bolo^asc 
(Dresden, 1908, Bvo); A.Jcanroy, "Les Poisics do Gavandan " 
ill Romania, vol. xxxiv. (Paris, 1905). Concerning the music of 
tho Troubador.s, sc-c J. B. Beck, IHc Melodien der Troubadours 
(Strasburg, 1908). Among editions of Provenfal works of a 
miscellaneous kind are; Bartsch, Denkmdier der provensaliscken 
Literatur (Stuttgart, 185O, 8vo); H. Suchier, Denkmdier der provens. 
Literatur und Sprache, vol. i. Bvo (Halle, 1883); Paul Meyer, La 
Chanson de la croisade centre les Albigeois (2 vols. Bvo, Paris, 1875- 
1879); idem, Daurel et Deton, chanson de geste provenfole (Paris, 1880, 
Bvo); idem, Le Roman de Flamenco (Paris, 1865, 8vo; 2nd ed., 1901); 
idem., Guillaume de la Barre, roman d'aventures par Arnaut Vidal de 
Castelnaudari (Paris, 1895, 8vo); E. Stengel, Die beiden iltesten 
provensal, Grammaliken, Lo Donats proensals und Las Rasos de 
Irobar (Marburg, 1878, 8vo); Le Breviari d'amor de Matfre Ermen- 
gaud, published by the Archaeological Society of Bfiziers (2 vols. 
Bvo, Biziers, 1862-1880); A. L. Sardou, La Vida de .Sant Honorat, 
ligende en eer.? provengaux par Raymond Feraud (Nice, 1875, 8vo); 
Noulet and Chabaneau, Deux manuscrits provengaux du XIV' 
siicle (Montpellier, 1888, Bvo); Albanis, La Vie de Sainte Douceline 
(Marseilles, 1879, 8vo). Documents and dissertations on various 
points ol Provencal literature will be found in almost all tlic volumes 
of Romania (Pans, in progress since 1872, 8vo), and the Revue des 
langues romancs (Montpellier, in progress since 1870, 8vo). See 
also the other journals devoted in Germany and Italy to the Romanic 
languages, passim. (P. M.) 

Modern Proven9AL Literature.'— Literature in the south 
of France never died out entirely. Indeed, we have a link 
which, though too much importance may easily be attached to 
it, yet undoubtedly connects the products of the troubadours 
with the Provenfal poetry of the present day. The Academy 
of Toulouse, founded in : 324, was flourishing in the 14th century, 
and, after many vicissitudes, is flourishing still, [The poets 
crowned by this body between 1324 and 1498 stand in the same 
rdatirm to the troubadours as the Meistersinger do to the 
Mintusdnger; academic correctness takes the place of inspiration. 
The institution flourished, even to the eijlent of e.stablishing, 
branches in Catatonia and Majorca; and in 1484, when its 
prosperity was threatened, a semi-fabulous person, C 16 mence 
Isaure, is said to have brought about a revival by instituting 
fresh prizes. The town of Toulouse never ceased to supply funds 

' In accordance with general usage, we are employing the term 
Provenfal for the whole of the south of France, save where special 
reservation is made. 



PROVENCAL LITERATURE 


of some kind. In 1513 French poems were first admitted in 
the competitions, and under Louis XTV. (from 1679) these 
were alone held eligible. This unfair arrangement, by which 
some of the leading poets of northern Ftance profited, held 
good till 1893, when the town very properly transferred its 
patronage to a new Escolo moundino} but very soon restored 
Its support to the older institution, on learning that Proven^l 
poetry was again to be encouraged.] In the two centuries 
that followed the glorious medieval period we have a succession 
of works, chiefly of a didactic and edifying character, which 
scarcely belong to the realm of literature proper, but at least 
served to keep alive some kind of literary tradition. This 
dreary interval was relieved by a number of religious mystcrj' 
plays, which, though dull to us, probably gave keen enjoy¬ 
ment to the people, and represjCnt a more popular genre; 
the latest that have come down to us may be placed 
between the years 1450-1515- Not only did the literature 
deteriorate during this period, but dialects took the place of the 
uniform literary language employed by the troubadours, while 
the spoken tongue yielded more and more to French. In 1539 
Franjois I. forl»de the use of Provenfal in official documents— 
a fact that is worthy of note only as being significant in itself, 
not as an important factor in the decadence of Proven9al 
letters. 

On the contrary, just about this time there are signs of a 
revival. In 1565 the Gascon, Pey de Garros, translated the 
Psalms into his dialect, and two years later published a volume 
of poems. His love for his native tongue is genuine, and his 
command over it considerable; he deplores its neglect, and urges 
others to follow his example. Auger Gaillard (c, 1530-1595) 
does infinitely less credit to his province ; the popularity of his 
light pieces was probably due to their obscenity. More in the 
spirit of Garros is the charming trilingual SalxU composed 1 ^ the 
famous du Bartas in honour of a visit of Marguerite de Valois 
to Ndrac (1579): three nymphs dispute as to whether she should 
be welcomed in Latin, French, or Gascon, and the last, of course, 
wins tlie day. Provence proper gave birth to a poet of consider¬ 
able importance in Louis Bellaud de la Bellaudifire (1532-1588), 
of Grasse, who, after studying at Aix, enlisted in the royal armies, 
and was made a prisoner at Moulins in 1573. During his cap¬ 
tivity he wrote poems inspired by real love of liberty mid of his 
native country (Don-Don infernal, 1584 or 1585). At Aix Bellaud 
subsequently became the centre of a literary circle which included 
most of the local celebrities; all of these paid their tribute to 
the poet’s memory in, the edition of his works published by his 
uncle, Pierre Paul, himself the author of pieces of small value, 
included in the same volume (Lous Passatens, obros ei rimos, 
&c., Marseilles, 1595). Even when Bellaud is wholly frivolous, 
and intent on worldly pleasures only, his work has interest as 
reflecting the merry, careless life of the time. 

A writer very popular in Proverice for the light-hearted 
productions of his youth was Claude Brueys (3570-3650), 
remarkable chiefly for comedies that deal largely with duped 
husbands (Jardin deys musos provensalos, not published till ; 
1628). There is a certain charm, loo, in the comedies of Claude’s 
disciple, Gaspard Zerbin (La Perlo deys musos el coumedies 
prouvensalos, 1655); and those critics who have read the plays 
of Jean de Cabanes (1653-1712) and of Seguin (of Tarascon, 
c, 1640), still in MS., speak highly of them. The most consistently 
popular form of poetry in the south of France was always the 
noil. There has been no limit to the production of these; but 
veiy rarely does the author deserve special mention. An 
exception must be made in the case of Nicholas Saboly (1614- 
1675), who produced the best pieces of this class, both as regards 
beauty of language and the devotion they breathe. They have 
deservedly maintained their popularity to the present day. 
In Languedoc four poets have been cited as the best of the age— 
Goudelin, Michel, Sage and Bonnet. This is certainly so in the case 
of Pierre Goudelin (province Goudouli, 1579-1649), of Toulouse, 
the most distinguished name in south French literature 

1 Moundino, i,e. of Toulouse; a coiumon designation, derived 
from Raymond, the familiar name of the counts of Toulouse. 
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between the period of the troubadours and that of Jasmin. 
He had a good classical education, traces of which appear in 
all his poetry; his language and his manner being always admir¬ 
able, even where his matter is lacking in depth. He is often 
called “ the Malherbe of the South,” but resembles that writer 
only in form: his poetry, taken as a whole, has far more sap. 
Goudelin essayed and was successful in almost every short 
genre (Lou Ramelet Moundi, 1617, republished with additions 
till 1678), the piece of his which is most generally admired being 
the stanias to Henri IV., though others will prefer him in his 
gayer moods. He enjoyed enormous popularity (extending 
to Spam and Italy), but never prostitut^ his art to cheap 
effects. His influence, especially but not exclusively in Provence, 
has been deep and lasting. The fame of Jean Michel, of Nlmes, 
rests on the Embarras de la foire dt Beaucaire, a poem of astonish¬ 
ing vigour, but deficient in taste. Daniel Sage, of Montpellier 
(Las Fotdies, 1650), was a man of loose morals, which are 
reflected in nearly all his works : his moments of genuine inspira¬ 
tion from other causes are rare. More worthy of being bracketed 
with Goudelin is the avocat Bonnet, author of the best among the 
open air plays that were annually performed at Beziers on 
Ascension Day : a number of these (dated 1626-2657) were 
subsequently collected, but none can compare with the opening 
one. Bonnet’s Jugement de Paris. Another very charming poet 
is Nicolas Fizes, of Frontignan, whose vaudeville, the Opira 
de Frontignan (1670), dealing with a slight love intrigue, and an 
idyllic poem on the fountain of Frontignan, show a red poetic 
gift. A number of Toulouse poets, mostly laureats of the 
Academy, may be termed followers of Goudelin; of these 
Franfois Boudet deserves mention, who composed an ode, 
Le Trinfe del Moundi (2678), in honour of his native dialect. The 
classical revival that may be noted about this time is also gener¬ 
ally ascribed to Goudelin’s influence. Its most distinguished 
representative was Jean de Vates, of Montcch, who made 
excellent translations from Virgil and Persius, and wrote a 
brilliant burlesque -of the former in the manner of Scarron 
(Virgile deguisal, 2648; only four books published). He also 
composed a pastoral idyll, which, though too long and inclined 
to obscenity, contains much tender description. The greatest 
of the pastoral poets was Fran9ois de Cortete (2572-2655), of 
Prades, whose comedies, Ramounel and Miramoundo (published, 
unfortunately with alterations, by his son in 2684), are written 
with such true feeling and in .so pure a style that they can be 
read with real pleasure. A comedy of his dealing with Sancho 
Panza in the palace of the duke has been edited. It is difficult 
to understand the enormous popularity of Daubasse (2664- 
1727), of Quercy, who belonged to the working classes; he was 
patronized by the nobility in cxchimge for panegyrics. Gascony 
produced two typical works in the 17th century : Ader’s Gentil- 
homme gascoun (2620) and Dastros’s Trinfe de la langue gascoune 
(2643). The former depicts a regular boasting Gascon, who 
distinguishes him.self in eveiy'thing; while the latter is u plea 
in favour of the Gascon tongue, inspired by a genuine love of 
country. Gabriel Bedout (Parterre gascoun, 1642) is chiefly 
noted for his amorous solitari, called forth by the sufferings he 
endured from a hardhearted mistress. Louis Baron (b. 1622), 
living peacefully in his native village of Pouyloubrin, celebrated 
it with great tenderness. 

In the tSth century the number of authors is much larger, 
but the bulk of good work produced is not equally great in 
proportion. The priests are mainly responsible for the literary 
output of Languedoc. Claude Peyrot (2709-2795), one of 
them, celebrates his county with true rural spirit in the Printemps 
rouergat and Quartre sosous. But the chief of the band is the 
Abb6 Favre (1727-2783), the prior of Celleneuve, whoseSermoun 
de moussu sistre, delivered by a drunken priest against intemper¬ 
ance, is a masterpiece. He also wrote a successful mock-heroic 
poem (Siige de Caderousse), travesties of Homer Md Virp;il, a 
prose novel depicting the country manners of the time (Hisloire 
de Jean I'ont pris), and two comedies, which likewise give a vivid 
picture of the village life he knew so well. Two genuine poets 
are the brothers Rigaud of Montpellier: Auguste’s (2760-2835) 
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iiescr^tiaa cff a vktage is deservedly famous; end Qrrille (1750- 
1824) produoed an equally delightful poem in the Amtirr it 
MMtnpeie. Pierre Heliies of Toulovffle (d. 17*4) a poet of the 
people, whose viciaus life £nds an echo in hu works, has a 
certnin rude charm, at times distantly recalling Villon. In 
the Province Toussaint Gros (1698-1748), of Lyons, holds 
undisputed sway. His style and language are admiral but 
unfbrlunateiy he wasted his gifts largely on trivial pieces d’oaa- 
sion. Coye’s (1711-1777) comedy, the Fianee ptw^, is bright 
and EtiU populw, while Germain’s description of a visit paid by 
the ancient gods to Mar.seilles {La Bourrtdo dei Dious, 1760) has 
conaderabte liumoar. In Ga.srany the ga-atest poet is Cyrien 
Despourrins (i<>98-i755), whose pastoral idylls and mournful 
chansons, which he himsdf set to music, are imbued with tender¬ 
ness and charm (most of them were collected at Pau, in 18*8). 

The Revolution produced a large body of literature, but 
nothing of lasting interest. However, it gave an impetus to 
thought in the south of France, as elsewhere; and there, as 
elsewhere, it called forth a spirit of independence that was all 
in favour of a literary revival. Scholars of the stamp of Ray- 
nouard (1761-1863), of Aix, occupied themselves with the 
brilliant literary traditions of the middle ages; newspapers 
sprang up (the Provencal Uouil-Ahaisso, started by IM.sanat, 
(md ^ bilingual Low Tanibourin et U mencstrd, edited by 
Bellot, both in 1841); poets banded together and collected 
their pieces in volume form (tlius, the nine trouhaire who pub¬ 
lished Lou Bowfuet prouvencaou in 1823). Much has ticen 
written about the preeurseurs du FdiSrige, and critic.s are sorely 
at variance as to the writers that most deserve this appellation. 
We shall not go far wrong if we include in the list Hyai'inthe 
Morel (1756-1829), of Avignon, whose collection of poems, Lou 
Saboulet, has been republished by Mi.strai; Louis Aubanel (1758- 
1842), <rf Nfmes, the .successful translator of Anacreon’s Ode.s; 
Auguste Tandon, “ the troubadour of Montpellier,” who wrote 
Fables, conies et auires piices en vers (1800); Fabre d’Olivet 
(1767-1825), the ver.satile litUrateur who in 1803 published Le 
Troubadour; Poisies acdlarUques, which, in order to secure their 
success, he gave out os the work of some medieval poet Diou- 
loufet (1771-1840), who wrote a didactic poem, in the manner 
of Virgil, relating to silkworm-breeding {Leis magnans); Jacques 
Azals (1778-1856), author of satires, fables, &r.; D’Astros(t78o- 
1863), a writer of fables in Lafontaine’s manner; Castil-Rlaze 
(1784-1857), who found time, amid.st his musical pursuits, to 
compose Provencal potsns, intended to be set to music; the 
Marquis de Farc-Alais (1791-1846), author of some light satirical 
tales (Las Casiagnados). While the.se writers were all more or 
less academic, and appealed to the cultured few, four poets of 
the people addressed a far wider public: Verdin (1779-1820), 
of Bordeaux, who wrote comic and satirical pieces; Jean Rcboul 
(1796-1864), the baker of Nlmes, who never surpassed his first 
effort, L’Ange et Cenjani (1828);’ Victor Gelu (i8o6-r885), 
relentless and brutal, but undeniably powerful of his kind 
{Fenian et Grouman; dix chansons provenfoles, 1840); and, 
greatest of them all, the true and acknowledged forerunner of 
the filihres, Jatxiues Jawnin (1798-1864), the hairdresser of 
Ag«n, whose poems, both lyrical and narrative, continue to find 
favour with men of the highest culture and literary attainments, 
as with the villagers for whom they were primarily intended. 

While much of this literature was still in the making, an event 
took place which was destined to eclipse in importance any that 
liad gone before. In 1845 Joseph Roumanille (iSrS-iSqi), 
a gardener’.s son, of Samt-Remy (Bouches-du-Rhone), became 
usher in a small school at Avignon, which was attended bq 
FrW^ric Mistral {g.v.), a native of the same district, then fifteen 
years of age. The former, feeling the germs of poetry within 
him, had composed some pieces in French; but, finding that his 
old mother could not understand them, he was greatly distressed, 

1 One of his chief titles to fame is that, together with Alphonse 
Daioas, he drew the attention of lAinartine to Mistral's Afirdo. 
RoumaniUc and Mistral showed their gratitude by republishing 
the best pieces of these two prtcursews, together with those of 
Castfl-Blaxe and others, in tin Liame de jlasin 


and determined thenceforth to write in his native dialect only. 
Theae poems revealed a new world to young Mistral, and spurred 
him on to the resolve that became the one purpose of his life— 
de temettre en lumiert et eonscientt it sa gicire eette node race 
qu’en plein 'Sg MiraPeau nonme encore la natUm provencale. 
There is no doubt that Mistral’s is the more puissant personality, 
and that his finest work towen above that of his fellows; but 
in studying the Proveiifal renaissance, Roumanille’s great 
daims should not be overlooked, and they have never been put 
forward with more force than by Mistral himself (in the preface 
to his Isclos d’oro). Roumanille’s secular verse cannot fail to 
appeal to every lover of pure and sincere poetry {U MargarHedo, 
t836-t847; Li Sounjareilo, 1852; Li Flour de Saum, 1850- 
1859, &c.), his noils are second only to those of Saboly, his 
prose works (such os Ijou me^ de Cttcugnm, 1863) sparkling 
with delightful humour. He it was who in 1852 collected and 
published Id Prouven(alv, an anthology in which all the names 
yet to become famou.s, arid most of those famous already (such 
as Jasmin), are represented. In 1853 he was one of the enthu¬ 
siastic circle ttmt had gathered round J. B. Gaut at Abe, and 
whose literary output i.s contained in the Roumavagi dei Trou- 
baire and in the shortlived journal Lou gay saber (1854). At the 
same time the first attempt at regulating the orthography of 
Proven9al was made by him (in the introduction to his play, 
Im Part dou bon Dieu, 1853). And in 1854 he was one of the 
seven poets who, on the 21st of May, foregathered at the castle of 
I’’onts6gugne, near Avignon, and founded the Feiihrige. j^The 
etymology of this word has given rise to much speculation: 
the one thing certain about the word is that Mistral came across 
it ia an old Prnven9al poem, which tells how the Virgin meets 
Jesus in the Temple, among the seven filibm of the law. The 
outlines of the con.stitution, as finally settled in 1876, are os 
follows : The region of the Filibrige is divided into four manten- 
mco (Provence, I.anguedoc, Aquitaine and CataloniaAt 
the head of all is a consistori of fifty (called inajourau), presided 
over by the Capoulii, who is chief of the entire Filibrige. Tlie 
head of each mantenenco is called sendi (who is at the same time 
a majourau)-, and at the head of each “ school ” (os the sub¬ 
divisions of the mantenenco are called) is a cabisedu. The 
ordinary members, unlimited in number, are mattleneire. Annual 
meetings and fetes are organized. The most widely read of the 
Filibrige publications is the Armana prottvenfau, which has 
appeared annually since 1855, maintaining all the while its 
original scope and purpose; and though unpretentious in form, 
it contains much of the best work of the school.*] The otlier 
six were Mistral, Aubanel, A. Mathieu (a schoolfellow of Mistral’s 
at Avignon), E. Garcin, A. Tavan and P. Giera (owner of the 
castle). Of these. Theodore Aubanel (1829-1886, of Avignon, 
son of a printer and following the same calling) has alone proved 
himself worthy to rank with Mistral and RoutnaniUe. “ Zani,” 
the girl of his’ youthful and passionate love, took the veil; and 
this event cast a shadow over his whole life, and determined the 
character of all his poetry {Ij>u midugrano enlre-duberlo, i860; 
Li Fiho (TAvignoun, 1883). His is, without a doubt, the deepest 
nature and temperament among the fflibres, and his lyrics are 
the most poignant. He has a keen sense of phy.sical beauty in 
woman, and his verse is replete with suppressed passion, but 
he never sinks to .sensuality. His pmverful love drama Lou pau 
dou peccat was received with enthusiasm at MontpeDier in 1878, 
and successfully produced (some years later in Arine’s version) 
Itv Antoine at his Thiiitre Libre—no mean criterion. It is 
the only play of real consequence that the school has yet 
product. 

We need not do more than glance at the work of the fourth 
of the group of poets wtw alone, amidst the numerous writers 
of tyrit^ and other works that attain a high level of excellence, 

= One of the most pleasing features of the movement is the spirit 
of fraternity maintained by the ftlibns with the poets and Hteraiy 
nwn of northern France, Spain, Italy, Rumania, Germany and 

other cosujtrios. . 

’ In common with so many other productions of the Feitbnge, 
this A!manac-is pubUshed by the firm J. Roumanilie, Libraire- 
Editonr, Avignon. 
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appear to us to have so far secured permanent fame by the magni¬ 
tude of their achievement. Filbc Gras (1844-1891) settled at 
Avignon in his youth. His rustic epic, Li CatbauHti (1876) is 
full of elemental passion and abounds in fine descriptions of 
scenery, but it lacks propoition. The heroic geste of TeUza 
(i88a), in which Simon de Montfort’s invasion of the south is 
depicted with unbounded vigour and intensity, shows a great 
advance in art. Li Routnaneero poempal (1887) is a collection 
of poems instinct with Provenfal lore, and in Li Papalino (1891) 
we have some charming prose tales that bring to life again 
the Avignon of the popes. Finally, the poet gave us three 
tales dealing with the period of the Revolution (It Reuge iou 
miejour, &c.); their realism and literary art called forth general 
admiration.' 

A few lines must suffice for somp of the general a.spects of the 
movement. It goes without saying that all is not perfect 
harmony; but, on the whole, the diflFerences are differences of 
detail only, not of principle. While Mistral and many of the 
best filibres employ the dialect of the Bniichcs-du-Rhone, others, 
who have since seceded as the Ftiibrige laiin (headed by Roque- 
Ferrier), prefer to use the dialect of Montpellier, owing to its 
central position. A third class favour the dialect of Limousin, 
as having been the literary vehicle of the troubadours; but their 
claim is of the slenderest, for the felibres are in no sense of the 
word the direct successors of the troubadours. Nearly all 
the leaders of the Filibrige are Legitimists and Catholics, their 
faith being the simple faith of the people, undisturbed by 
philosophic doubts. There are exceptions, however, chief 
among them the Protestant Gras, whose Toloza clearly reflects 
his .sympathy with the Albigenses. Yet this did not stand in 
the way of his election as Cnpouli^ —a proof, if proof were needed, 
that literary merit outweighs all other considerations in this 
artistic body of men. Finally, it may be noted that the filibres 
have often been accused of lack of patriotism towards northern 
France, of schemes of decentralization, and other herc.sies; but 
none of these charges holds good. The sjtirit of the movement, 
as represented by its leaders, has never been expressed with 
greater terseness, force and truth than in the three verses set 
by Fflix Gras at the head of his Carbowtie ; “ I love my village 
more than thy village; I love my Provence more than thy 
province; I love France more than all.” 

Aothorttiks, Las Joyas del gay saber, edited by Noulet (vol. iv. 
of Gatfen-Amoult's AfemutHens de la iUUmfrre romane, dec., Tou¬ 
louse, 1849); Noulet, Essai sur I'hisioire litUrairt des patois du midi 
de la France aux xvi' el xvii' siiclcs (Paris, iS.sg) and . . . au 
leviii' siecle (Pari,s, 1877); Gaut, “ P.tude sur la littfe-ature et la 
poSsir provenjalcs ” [Mfmnires de I'acadtmie ies sciences, (•■c., 
d'.lix, tome ix, pp. S47-344. Aix, 1867); Maty-I^afon, Histoirt 
litUraire du nidi de la France (l^ri.s, 1882); Restori, LeUcratnra 
proventale, pp. aoo-214 (Milano, i8qi); MariCton’s articles on 
Provcnfal and Filibtige in the Grande encyclopldie', Donnadieu, 
Les Pricurseurs des filibres rSoo-rdys (Paris, 1888); ]ourdanne, His- 
fnirt dll Filibngc, (Avignon, 1897); Heniuon, Lee Pleurt 

filihresgues (Paris, 1883); 1*01^1, La lelteratura protenxaie moderna 
(.Palennu, 1893); Ku.schwita, Ueier die provenealiseJun Feliber uod 
Hire. Vorgdnger (Berlin, 1894); Marieton, La Terre prcvenfala 
(Paris, 1894). (H. O.) 

PROVENCE {Provincia, Proenza), a province in the south-ea.st 
of ancient France, hounded on the N, by the Dauphin^, on the 
E. by the Rhone and languedoc, on the W. by the Alpis and 
Italy, and on theS. by the Mediterranean. The roast, originally 
inhabited by I.igurians, was from an early date the home of some 
Phoenician merchants. Alxjut 600 b.c., according to tradition, 
some tradfers fron Pbocaea founded the Greek colony of Massalia 
(Marseilles) and the colonists had great difficulty in resisting the 
Cavares and the Salyes, i.t. the Ligurian peoples in the vicinity. 
Other colonies in the neighbourhood, such as Antibes, Agde, 
Nice, originated in this settlement. During the wars which 
followed, the inhabitants of Massalia asked assistance from the 
Romans, who thus made their first entr)' into Gaul (125 ac.), 
and, after a campaign whidi lasted .several years under the 

' Gras was Capoulii irom 1891 tiU 1901, sacceecling his brother- 
in-law, Roumanille, who held the office from 1888 till 1891. The 
first 'CapouHi was, of uoursB, Mistral (1876-1888). Gras’s sac- 
oessor wsa Kerre DevtAuy, oi Die (appointed in ^wil 1901). 
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direction <rf the pro-consul C. Sextius Caivimis, conquered the 
territories between the Alps, the sea and the Rfaidne (with the 
province of Narbonne on the right bank of this river). Ihese 
lands formed the Pfimineia romarui, and the name was rauined 
by Provence. The town of Aix (Afuaa SexUae) was founded to 
form the capital of this conquered land. In oonse^uenoe of 
the cont^uest of Gaul by Caesar (50 b.c.) and the administrative 
reforms introduced by Augustus, the territory of the former Pro- 
vineia was divided into the new provinces of Narbonetuis II., 
of the Maritime Alps and of Viennois, but it still remained 
an important centre of Roman learning and civilization. Mar¬ 
seilles, which for some time had a prosperous Gredc school, and 
also Aix now became of secondary importance, and Arles was 
made the chief town of the province, bwoming after the capture 
of TrAves by the barbarians (a.d. 418) the capital of GauL 
Christianity spread fairly early into Provence, although the 
legend that this country was evangelized by Mary Magdalene 
and some of the apostles cannot be traced farther back than the 
12th century. Trophimus established a church at Arles in the 
3rd century, and during the two centuries which followed 
bishoprics were founded in all the cities of Provence. 

At the beginning of the 5th century, Provence was attacked 
by the Visigoths. In 425 the Visigothic king Theodoric T. was 
defeated by Aetius under the walls of Arles, but the part taken 
by the Goths in the election of the emperor -\vitus did not put 
a stop to their attacks (450). In 480 Arles was captured by 
Euric I., and the southern part of Provence, i.e. the country 
south of the Durance, thus came definitely under Visigothic 
; rule. The more, northern cities, such os Orange, Apt, Trois- 
Cbatcaux, &c., were again joined to the kingdom of TJurgundy. 
Towards 510 Visigothic Provence was ceded to Theodoric, king 
of the Italian Ostrogoths, by Alaric II. as a mark of his gratitude 
for the support given to him during the war against the Franks. 
In addition to this, about 523, the Ostrogotlis took advantage 
of the wars between the Franks and the Buigundians to extend 
their lands in the north as far as Gap and Embrun. Vitiges, 
king of the Ostrogoths, ceded Provence to the kings of the 
Franks about 537, when it was divided in a peculiar manner : 
the northern cities and those on the coast (Arles, Marseilles, 
Toulon, Antibes, Nice) were given back to Burgundy, whilst a 
narrow strip of territory with Avignon, Apt, Cavoillon, Riez, 
&c., extending from the west to the east as far as the Alps, was 
added to the kingdtnn of Austrasia, and from that time followed 
the fortimas of Auve^e, which, as is known, was generally 
dependent on Austrasia. Provence was united under one ruler 
during the reigns of Clotaire II. and Dagobert I., but at the death 
of the latter in 639 was divided again, only to be reunited under 
the successors of Dagobert 11 . (679). At this pwied the nanw 
of Provence was restricted to the southern cities, which hod 
passed from the Gothic to the Frankish rule; it did not regain 
its original signification and denote the countiy ^tending as 
far as Lyonnais till the end of the 8th and the beginning of the 
9th centuries. 

At the beginning of die 8th century, some Arabs from ^a^ 
who had crossed the Pyrenees and settled down in Septimanis, 
attacked Provence, in 735 took the town of Arles and in 737 
captured Avignon, thus becoming masters of one part of the 
country. Oharies Martel who had already made two expeditions 
against them, in 736 and 737, with the help of the l/mibards of 
Italy, succeeded in 739 in expelling them, and brought the 
country definitely under Frankisb rule. Aiastrasian counts 
were given authority in the cities, and under Charlemagne and 
Louis the Pious the history of Provenoe became incorporated 
with that of the rest of the empire. At the timeoi the partition of 
Verdun (843) Provence fell to the share of the emperorlothair I-, 
who joined it to the duoby of Lyons in 855 to form a kingdom 
for his youngest son, Charles. On the death of the latter in 
863 Ws inheritance was divided between his two brothers, when 
Lotlrair II., king of Lorraine, reoeived the northern .part, Lyon¬ 
nais and VienaoiB, and to <tbe other, the emperor Louis II., kiag 
of Italy, -was given Provence. At his. dontb in .875 Provence 
passed into the hands of Charles the Bald, tmd he entrusted 
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the government to his brother-in-law, Duke Boso, who, taking 
advantage of the struggles between the Frankish princes which 
followed the death of Charles the Bald, reconstituted the former 
kingdom of Charles, the son of Lothair, and in 879 was acknow¬ 
ledged as its sovereign at Mantaille in Viennois. This is the 
kingdom of Provence (Provence, Viennois, Lyonnais and 
Vivarais), sometimes, but improperly, called Cisjuran Burgundy. 

Boso died in 887, having succeeded in maintaining his indepen¬ 
dence against the united Frankish princes. His widow Ermen- 
garde, daughter of Louis II., with the assistance of the emperor 
Amulf, had her son Louis acknowledged king at an assembly 
held at Valence in 8go. Louis attempted to seize the crown of 
Italy in qoo, and in 901 was even crowned emperor at Rome 
by Pope Benedict IV.; but in 905 he was surpris^ at Verona by 
his rival Berengar, who captur^ him, put out his eyes, and 
forced him to give up Italy and return to Provence; he lived here 
till his death in gsS, leaving an illegitimate son, Charles Constan¬ 
tine. The principal figure in the country at this time was Hugo 
(Hugues) “of Arles,” count, or duke, of Viennois and marquis 
of ^ovence, who had been king of Italy since 926. In order 
to retain possession of this country, he gave the kingdom of 
Louis the Blind to Rudolph II., king of Burgundy (y.e.), and thus 
the kingdom of Burgundy extended from the source of the Aar 
to the Mediterranean. But the sovereignty of Rudolph II. and 
his successors, Conrad (9.'?7-993) and Rudolph III. (993-1032), 
over Provence was almost purely nominal, and things were 
in much the same condition when, on the death of Rudolph III., 
the kingdom of Burgundy passed into the hands of the German 
kings, who now bore the title of kings of Arles, but very rarely 
exercised their authority in the country. 

At the beginning of the 10th centuiy Provence was in a state of 
complete disorganization, a result of the invasions of the Sara¬ 
cens, who, coming from Spain, took up their quarters in the 
neighbourhood of Fraxinetum (La Gardc-Freinet in the depart¬ 
ment of Var) and ravaged the country' pitilessly, the Christians 
being unable to oust them from their strongholds. All the real 
power was in the hands of the counts of the country. It is 
probable that from the gth century several of the Provencal 
countships were united under one count, and that the count of 
Arles had the title of duke, or marquis, and exercised authority 
over the others. In the middle of the loth century the count- 
ship of Provence was in the hands of a certain Boso, of unknown 
origin, who left it to his two sons, William and Roubaud 
(Rotbold). These two profited by the commotion caused by the 
capture of the famous abbot of Cluny, St Maiolus (Mayeul), 
in 973, who had fallen into the hands of the Saracens, and 
marched against the Mussulmans, definitely expelling them 
from Fraxinetum. About the same period the marquisate 
seems to have been re-established in favour of Count William, 
who died in 993, and from that time the descendimts of the two 
brothers, without making any partition, ruled over the different 
countships of Provence, only one of them, however, bearing 
the title of marquis. The counts of Provence had, from about 
the middle of the nth century, a tendency to add the name of 
their usual residence after their title, and thus the lordships, 
known later under the names of the countships of Arles (or 
more properly Provence), of Nice, and of Venaissin, grew up. 
Roubaud had one son named William, who died without children, 
about 1043, °ne daughter, Emma, who married William, 
Count of Toulouse, by whom st.e had a son, Pons (:o3o-io63), the 
father of Raymund of Sainl-Gilles (1063-1105). William also 
had a son of the same name. This William II. had three sons 
by his wife Gerberge—Fulk, Geoffrey and William. The last- 
mentioned had a son, William Bertrand (1044-1067), who.se 
daughter Adelaide married, first, Ermengaud, count of Urgel, 
and then Raimbaud of Nice. Geffrey was the father of Ger¬ 
berge, who married Gilbert, count of G 4 vaudan, and he had a 
daughter Douce, who in 1112 married Raymund-B^renger, 
count of Barcelona; by this marriage, Provence, in the correct 
sense of the word, passed over to the house of Barcelona. At 
the beginning of the 12th century the various marriages of the 
I^ovenfal heiresses, of whom mention lias just been made, led 


to the land hemg divided up among the different branches 
of the ancient countly family (1105,1x25 and 1149), and thus 
the countships of Provence, Venaissin and Forc^quier were 
definitely formed. 

Under the command of Raymund of Saint-Gilles the Proven- 
gals took an important part in the first crusade, and the use 
of the terra “ Provengal ” to denote the inliabitants of southern 
France, their language and their literature, seems to date from 
this period. 

The liistoiy of the princes of the house of Barcelona, Raymund- 
B^renger 1.(1113-1131), Raymund-B6renger II. (1131-1144) and 
Raymund-B6renger III. (1144-1166), is full of accounts of their 
struggles with the powerful feudal house of Baux, which had 
extensive property in Provence; in 1146 one of the representa¬ 
tives of this house, Raymund, obtained from the emperor the 
investiture, though only in theory, of the whole countship of 
Provence. After the death of Raymund-Birenger III., who was 
killed at the .siege of Nice (1166), his cousin Alphonso II., king 
of Aragon, claimed his inheritance and took the title of the count 
of Provence. But his succession was disputed by the count of 
Toulouse, Raymund V., a marriage having lieen previously 
arranged between Raymund-B6renger’s daughter and his son, 
and he himself hastening to marry the widow Richilde, niece 
of the emperor Frederick I. The majority of the lay and 
ecclesiastic^ lords of Provence recognized Alphonso, who in 
1176 signed a treaty with his competitor, by which Raymund V. 
gave up his rights to the king of Aragon in consideration of a 
sum of money. Alphonso was represented in Provence by his 
brothers Raymund-Bdrenger and Sancho in turn, and in 1193 
by his son Alphonso, who succeeded him. This Alphonso gave 
Ajagon and Catalonia to his brother Peter (Pedro), and kept 
only Provence for himself, but on the death of his father-in-law. 
Count William II., in 1208, whose son had been disinherited, he 
added to it the county of Forcalquicr. He was able to protect 
Provence from the consequences of the war of the Albigenses, 
and it was not until after his death (1209), during the minority 
of his son Raymund-Bcrcnger IV., who succeeded him under the 
regency of his uncle, Peter of Aragon, and later of his mother 
Gersende, that Provence was involved in the struggle of the 
count of Toulouse against Simon de Montfort, when the part 
played by the city of Avignon in the Albigensian movement 
finally led to Louis VIII.’s expedition against the town. 
William of Baux took advantage of the troubles caused by 
Raymund-B^renger’s minority to have the kingdom of Arles 
cotiferred upon himself by Frederick II.; this led, however, 
to no practical result. Raymund-B6rengcr had also to fight 
against Raymund VIL, count of Toulouse, the emperor liavmg 
ceded to this latter in 1230 the countship of Forcalquier, and 
showed another mark of his favour in 1238, when, in consequence 
of some difficulties with the city of Arles, Raymund-B6renger 
drove the imperial vicar from the town. The intervention 
of St lx>uis, who in 1234 had married Margaret, the eldest 
daughter of the count of Provence (the second, Eleanor, married 
Henry III. of England in 1236), put an end to the designs of 
the count of Toulouse. Raymund-Berenger died in 1245, 
leaving a will by which he named as his heiress his fourth 
daughter, Beatrice, who .shortly afterwards, in 1246, married 
the celebrated Charles of Anjou (see Charles L, king of Naples), 
brother of the king of France. After her death, in 1267, Charles 
still maintained his rights in Provence. Tlte countship of 
Venaissin was left to him by his sister-in-law, Jeanne, countess 
of Toulouse, but in 1272 King Philip the Bold took posse.s.sion 
of it, giving it up in 1274 to Pope Gregoiy X., who had claimed 
it for the Roman Church in pursuance of the treaty of 1229 
between Raymund VIL of Toulouse and St Louis. Almost afil 
the time and energy of Charles of Anjou were taken up with 
expeditions and wars concerning the kingdom of Naples, which 
he had gained by his victories over Manfred and Conradin in 
1266 and 1268. His government of Provence was marked by 
his struggles with the towns. The movement which resulted 
in the emancipation of these had its origin fairly far back. In 
the first part of the 12 th century the towns of Provence, no 
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doubt following the example of those in Italy, began to form i 
municipal administrations and consulates, ind^ndent of the 
viscounts, vdio in theory represented the authority of the count 
in the towns. This movement was occasionally intenruptcd 
by home disturbances, such as struggles gainst the civil and 
ecclesiastical authorities; nevertheless Marseilles, Arles, Tarascon, 
Avignon (whose consulate laws date from the uth century), 
Brignoles and Grasse were self-gov^ing and elected their 
magistrates, sometimes negotiating with the count, as a power 
with a power, and concluding political or commercial treaties 
without consulting him. The city of Nice, which was joined to 
Provence in 1176, had retained its freedom. This state of 
affairs was in direct opposition to the authoritative government 
of Charles of Anjou, who tried to bring back the most indepen¬ 
dent of these towns under his sway., In 1*51 he seized Arles and 
Avignon and placed them under a viguier (vicar) nominated by 
himself. In 1257 Marseilles was also subdued, and ministers 
nominated by the court performed their duties side by side 
with the municipal officials. 

The successors of Charles of Anjou also showed great interest 
in maintaining their rights over the kingdom of Naples, and 
only occasionally do they appear in the history of Provence. 
Charles II. (1285-1309), after failing in several attacks on the 
house of Aragon in southern Italy, lived in the country during 
the latter years of his reign as duke, and tried to reform some 
of the abuses which had grown up in the administration of justice 
and finance. Robert of Calabria (130^1343), his son and 
.successor, was forced to sustain a long siege in Genoa, whither 
he had been called by the Ghibelline party; a siege which cost 
a large number of lives to the Provenfal nav>'. Robert was 
succeeded by his granddaughter Joanna, widow of Andrew of 
Hungary, who sold her rights over the city of Avignon to Pope 
Clement VI. in 1348, in order to raise funds to enable her to 
continue the struggle against the house of Aragon in her Nea¬ 
politan .states. The political situation of the country was not 
much changed by Charles IV.’s residence in Provence, nor by 
the empty ceremony of his coronation as king of Arles (1365). 
Charles IV. gave up his rights, or his claims, to Louis, duke of 
Anjou, brother of Charles V., but the expedition which this 
prince made to take possession of Provence only resulted in the 
seizure of Tarascon, and failed before Arles (1368). Joanna 
had nominated as her heir Charles of Anjou-Gravina, duke of 
Duras, who had married her niece Margaret, hut to provide 
herself with a protector from Louis of Hungar>’, who accused 
her of murdering her fipst husband Andrew and wished to dispute 
her right to the kingdom of Naples, she married again and 
became the wife of Otto of Brunswick. Charles of Duras. 
discontented with this marriage, took part against her, and 
she in her turn disinherited him and named Louis of Anjou as 
her eventual successor (1380). The duke of Anjou took posses¬ 
sion of Provence, whilst Charles of Duras made the queen 
prisoner at Naples and gave orders for her to be put to death 
(138a). Louis of Anjou also made an expedition to Naples, 
but did not arrive till after her death, and lie died in 1384. His 
son Louis II. (13G4-1417) banished the viscount of Turenne 
from Provence, because he had taken advantage of his sove¬ 
reign’s absence to ravage the country. He did not live in 
Provence till the last years of his life; in 1415 he established a 
parlement. The following year the country was devastated 
by a terrible plague. The wars carried on by his successor 
Loui.s 111.(1417-1434) against the kings of Aragon, his rivals at 
Naples, were the cause of the complete ruin of Marseilles by the 
Aragonese fleet. The town, however, regained its former state 
comparatively quickly. Although Louis III. had centred almost 
all his attention on the expeditions in Italy, he managed to 
secure the lands belonging to the house of Baux on the death 
of the last of the family, the baroness Alix (1426). Reni, 
duke of Lorraine (?.».), Louis’s brother and successor, after an 
unsuccessful attack on Naples (1460-61), went to live on his 
property in France, and after 1471 was principally in Provence, 
where .he built the castle of Tarascon and interested himself in 
art, literature, and pastoral amusements. He left his territories 


(Anjou, Lorraine, Provence) to his nephew Charles, count of 
Maine, by his will in 1474. Louis XI., kmg of France, protested 
at first in the name of the rights of the Crown, and even seized 
Reni’s duchies. In consequence, however, of an interview 
between Rcn6 and the king at Lyons, the former obtamed a 
withdrawal of the seizure and ended his days peacefully in 
Provence (1480). The rights of his successor, Charles, were 
disputed by Ren6 IL, duke of Lorraine, but, with the support 
of Louis XL, his attack on Provence was defeated. On the 
other hand, Louis had corrupted some of Charles’s advisers, 
especially PalamAde de Forbin, with the result that, at Charles’s 
death in 148a, he left Provence to the king of France in his si^l. 
Ren6 of Lorraine protested in vain; Louis claimed the possession 
of the disputed territory, but Provence was not definitely 
annexed to France till i486, under Charles VIII., and even then 
it preserved a certain individuality. In laws relating to this 
country the sovereigns added to their title of king of France 
“ and count of Provence and of Forcalquier,” and Provence 
always preserved a separate administrative organization. 

In the 16th century Provence took part in a war between 
France and the imperialists. The constable de Bourbon, who 
had received the investiture of Provence from the emperor 
Charles V., crossed the Var in 1524 with an army, but was 
defeated at Marseilles. The expedition under Charles V. and 
the duke of .Savoy in 1536 had no more definite result tlian the 
coronation of the emperor at Aix as king of Arles. About the 
same time the first signs of the Reformation became evident in 
Provence, at first in the country of the ancient Vaudois at 
Cabri^res and at M6rindol in the county of Ventussin. A sen¬ 
tence passed in 1540 by the parlement of Provence against these 
heretics was carried out with great severity in 1545 by the 
president d’Opp^de and the baron de la Garde, who burned 
the villages and mas.sacred the inhabitants. Protestantism did 
not take a great hold on Provence, but drew a fair number of 
followers from the ranks of the lesser nobles, who, with Paul de 
Mauvans at their head, began the struggle against the Catholics 
under the comte de Carces. Charles IX.'s journey in Provence 
in 1567, followed by the establishment in the parlement at Aix 
of a court {chambre) in which Catholics and Protestants had an 
equal number of seats, led to a momentary cessation of hostilities. 
These were resumed between the Carcisles (Roman Catholics) 
and Razats (Protestants), and again interrupted by the pieace 
of 1576, which gave some guarantees to the Protestants, with 
La Seyne as a place of security, and also by the plague of 1579, 
which affected the whole country. The League, on the other 
hand, made rapid progress in Provence under tlie direction 
of the comte de Sault and Hubert de la Garde, seigneur of Vins, 
and the governors of Epernon and La Valette vainly tried to 
pacify the country. La Valette and the political party or 
Bigarrats were finally more or less reconciled to the Protestants, 
and at the time of the death of Henry III. the struggle was no 
more than a question of district politics. Weakened by the 
division between the comtesse de Sault and the young comte 
de Carces, the l.eague applied to the duke of Savoy, who was 
besieging Marseilles, farces and the other heads of the League 
submitted one after the other to the new governor Lesdigui^res, 
who was succeeded by the duke of Guise in j 595 > * 59 ^ 

the religious wars in Provence were definitely ended by the 
capitulation of Marseilles. 

During the reign of Henry IV. the country was compamtively 
peaceful; but under Richelieu the restriction of loc^ freedom 
and the creation of new offices led to the insurrection of the 
Cascaveous (small bells, a name derived from their rallying 
sign), which Condi came to suppress in 1630-31, At the 
time of the Fronde additional taxes were levi^ by the parle¬ 
ment at Aix, and the struggle began between the Canivels 
(Mazarins) and the Sabreurs (prince’s party), who captured the 
governor, the comte d’Alais, for a short time. The duke of 
Mercoeur calmed the country down. Louis XIV.’s tour in 
Provence (1660) was marked by an insurrection at Marseilles, 
which brought about the abolition of the last remaining muni¬ 
cipal liberties of the town. Provence was severely tried by the 
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imperialist invasions of 1706 aad 1746, and the great plague of 
1790. Towards the end of the ancien rigim the movement 
which resulted in the revolution of 1781) made itself felt in Pro¬ 
vence, and was most apparent in the double election at Aixand 
at Marseilles of Mirobeau as deputy for the states-general. 

Provence, with its otvn specif language and its law so closely 
related to lloinan law, has always been quite separate from the 
other French provinces. Theoretically it retained its provincial 
estates, the origin of which has been traced to the assemblages 
of the loth century. They met annually, and included repre¬ 
sentatives of three orders: for the clergy, the archbishop of 
Aix, president ex officio of tlie estates, the other bishops oi 
Provence, the abbots of St Victor at Marseilles, of Montmajour 
and of Thoronet; for the nobility, all the men of noble birth 
(geniilhommes) until 1623, when this privilege was restricted to 
actual holders of fiets; for the third, the members of the twenty- 
two diief towns of the mgueries ^ and fifteen other privileged 
places, among which were Arles and Marseilles. There were 
theoretically no taxes, but oiily supplies gi\en freely by the 
estates and assessed by them. However, this assembly did not 
meet after 1639. The administrative divisions of Provence 
were constantly chivntjing. In 1307 Charles 11. divided it into 
two shUchattssies, Aix and Forcalquier, comprising twenty-two 
vigueries. At the end of the ancien regime tire government 
{gfimernetnent') of Ihtrvence, which corresponded to the geniralile 
of Aix, was made up of eight sinechauisees, tliose of Lower 
Provence—Aix, Arles, Marseilles, Brignoles, Ilyires, Grasse, 
Draguignan, Toulon; and four of Upper Provence—Digne, 
.Sisteron, Forcalquier, Castellnne. From a judicial point of 
view the parlement of Aix had replaced the former conseil 
eminent ot cour souvtraine. Tlrere was a ckambre ties comptes 
at Aix, and also a cour des aides. A decree, dated the 22nd of 
December 1789, divided Provence into the three departments 
of Bouche d« Rhone, Basses-AJpes and Var, and in 1793 
Vaucluse, the former county {comiai) of Venaissin, which be¬ 
longed to the pope, was added to these. The bmindaries of 
the department of Var were modified in i860 after the annexa¬ 
tion, when the department of the Alpes Maritiines was formed. 

Acthoritibs.—T here is no good general history of Provence. 
For a complete work consult the ancient works of H. Uouche, 
Chorographte et histoire chronoltigigue do Provence (2 vols. in fol., 
Aix, 1O64); Papon, Histnire ginlrate dc Provrnce (4 vnls. in 4to, 
Paris, 1777-17W1); L. M^ry, Histoire de Provence (3 vols. in 8vo, 
MarBcillcs, 18,30-1837). For special periuds of histury see F. Kiener, 
Verfassangigtsckichte der Provence, jjo-jjoo (8vo, Leipaig, 1900); 
It, Poupardiu, Le Eoyamne dc Provence ion.t Its Carnlingiens (in 8vo, 
Ihiris, 1901); G. de Maiileycr, I.a Provence du i" li xii' sihle 
8vo, Paris, 1907); Lambert, Essai sur Ic rigime municipal et 
raffrancliissement des communes en Provence (in 8vo. Toulon, 1882); 
Ees Gnerres religieuses en Provence (2 vols. in 8vo, 1870) ; (kvbasson, 
Essai historique sur le parlement de Provence (3 vols. in 8vo, Aix, 
1826). (It. I>o.) 

FBOVERB (Lat. proverbium, from pro, forth, ■publicly, 
verbum, word; the Greek equivalent is jrapotfita, from rrupa, 
alongside, and otfius, way, road, i.e. a wayside saying; Ger. 
Spricftworl), a form of folk-literature, or its later imitation, 
expressing, in the form of a si^le, homely sentence, a pungent 
criticism of life. Many • definitions have been attempted of a 
“ proverb,” of which none have met with universal acceptance. 
J. Howell’s (d. 1666) three essentials, “ shortness, sense and 
salt,” omit the chief characteristic, popularity or general 
acceptance, and tlie definition of Erasmus—Crfeirr dictum scila 
quapiam novitate insigne — suits a good proverb ratlicr than 
proverbs in generaL Lord Russell^s “The wisdom of many 
and the wit of one ” is familiar. 

For a Kcneral survey of the subject of proverbs. Archbishop 
Trench’s Proverbs and their Lessons (new ed., 1905, by A. Smythc- 
Pahaer, with additions and notes) is useful; it contains a fairly 
conprehensive bibliography, ancient and modem. Bohn's Hand¬ 
book of Prtoerbs, and Polyglot 0/ Foreign Proverbs (1837), baaed on 


’ ITie vignerie was the juii.sdiction of a iriguier, ij. “vicar,” a 
name given at various times .uu^laccs in the south of France to 
very different feudal ofiSeials. 'Tiie viguerie in the 17th and i8th 
centuries as an administrative subdivision In Provence correaponded 
to the prdutti elsewhere. 


the cokectioBS of John Say (ifiTo) and DaWd Ferguson (1841), 
are very full. V, Stuckey L^ s Cullecianea (5 vols., 190a) Is a 
storehouse of English proverbs, classified in various ways; Notes 
and Queries (189^, 9th series, voi. li., contains a bibliogra^y of 
English works. 'The principal foreign works are G. btianorello. 
La Sapiensa del mondo {3 vols., 1883) and Bsinidxsig and Curings- 
feld, ill's Sprichwurter der gertnonisenen and romanischen Sprachen 
It vols., 1872-1875). There are manv popular handbooks giving 
lull collections of proverbs, English and foreign. 

PBOVEBBS, BOOK OF (Heb. MisMe Skslonwh, “ Proverbs of 
Solomon,” abridged by the later Jews to d/iV/iW; Septuagint, 
Topottsiai or 11. Suk.; Lat. Vulg. Parabolae sal. and Liber prooer- 
biortm), one of the Wisdom books of the Old Teetamcnt (see 
Wisdom Literaturb) and the principal representative in the 
Old Testament of gnomic thought. This sort of thought, whidi 
appears very early in Egypt (aooo b.c. or earlier), and relatively 
early wnong the Greeks (in the aayings of Tholes and Solon as 
reixirted by Diogenes Laertius), was of late growth among the 
Hebrews. Doubtless they, like other peoples, had their sinijfie 
proverbs, embodying their general observations of life; a couple 
of these have been preserved in the Old Testament: “ Is Saul 
also among the Prophets ? ” (i Sam. x, 12); “ The fathers cat 
sour grapes,nnd the children’s teeth are set on edge ”(Jer. xxxi. 
29; Ezek. xviii. 2). It is possible that Solomon uttered or col¬ 
lected a number of such sayings, based in part on observatioti 
of the habits ot beasts and plants (i Kings iv. 32 seq. [Heb, v. 
laseq.]; cf. Jotham’s apologue, Judg. ix. 8 sqq., and Samson’s 
riddle, judg. xiv. 14). The Hebrew word mashal, commonly 
rendered “proverb,” is a general term for didactic and elegiai' 
poetry (as distinguished from the descriptive and the liturgieal), 
its form being that of the couplet with parallelism of clauses; 
in the Old Testament it simifies a folk-eaying (Ezek. xii. 33, 
xviii. 2), an allegory (Ezek. xvii. 2), an enigmatical saying 
(Ezek. xxi. 5),a byword (Jer. xxi v. 9; Deut. xxviii, 37),a taunting 
speech (Isa. xiv. 4; Hab. ii. 6), a lament (Mic. ii. a), a visional 
or apocalyptic discourse (Num. xxiii. 7; xxiv. 15), a didactic 
^scour.s8(Ps. xlix.,ixxviii.), an argument or plea (job xxix, 1). 
In the Bock of Proverbs it is either an aphorism (x.-xxii.) or a 
discourse (i.-ix., xxiii, 29-33, xxvii. 23-27). 

The uses of the term being so various, its special signification 
in any case must fie determined by the character of the passage 
in which it occurs; and an examination of tlie contents of 
proverbs slicws that tlie thought of the book differs widely from 
that oi the literature prior to the sth century b.c. The book 
appears on its face to be a compilation, various authors being 
mentioned. Ln the titles: Solomon in x. 1 and xxv. i; the “ sages ” 
in xxii. 17 and xxiv. 23; Agur in xxx. a; the mother of King 
Lemuel in xxxi. 2; xxxi. 10-31 and, probably, xxx, 5-33 are 
aaonymous; the ascription in L i to Solomon may refer to i.-ix 
or to the wliole book. Apart from the titles (which are not 
authoritative) the difference of style in the vai'ious sections 
indicates difference of authorship. There is, indeed, a certain 
unity of thought in the book; throughout it inculcates cardinal 
suci^ virtues, such as industry, thrift, discretion, truthfulness, 
honesty, chastity, and in general it assumes wisdom to be the 
guiding principle of life. But the sections differ in form and 
tone. While chs. x.-xxix. and part of xxx. con.sist of aphorisms, 
cits. i.-ix., xxxi. are composed of more or less elaborate dis- 
counes. In the aphori.slic sections also there is variety; there 
are couplets (x. i.-xxii. 16; xxv,-xxix.), quatrains (xxii.-xxiv.) 
and tetrads and other numerical arrangements (xxx. 7-33). 
(iompilatory character is indicated by repetitions; there are 
identical lines (x. i and xxix. 3; xi. 14 and xxiv. 6; xiii. 9 and 
xxiv. 2 d; xiv. I and xxiv. 3;xv. iSandxxix. 2z; xvii. 3and xxvii. 
3i; xix. 13 and xxvii. 15; xx. 22 and xxiv. 29; xxiv. 23 find 
xxviii. 21) and identical couplets (xviii. 8 and xxvi, 22; xiiL t 
and xxvii. 6; xix, 24 and xxvi. 15; xx. 16 and xxvii. 13; xxi. n 
and xxv. 34; xxii. 3 and xxvii, 32). 

The dates of the varioua parts of the book must be determined 
by the character of the contents, there being no decisive external 
datk. The fact that it stands in the third division of the Hebrew 
Canon, the Writings or Hagiographa, atong with such late 
works as Job, EmIuis, Chronicles, Daniel, Ecclesiastes and 
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Eit^4 must be allowed weight; the presumption is that the 
arrangers of the Canonical books regarded it as being in general 
later titan the Prophetical books. No hdp can be got from the 
titles. Examination of titles in the Prophets and the i^alms 
(to say nothing of Ecclesiastes and V/isdora of Solomon) makes 
it evident that these have been added by late editors who were 
govern^ by vague traditions or fanciful associations or caprice, 
and there is no reason to suppose the titles in Provo-bs to be 
exceptions to the general rule. The ascription of parts of 
Proverbs to Solomon (i. i, x. i, xxv. i) means nothing for us 
except that there was a disposition among the later Jews to 
refer tfaeii books to great names of the past, Enoch, Daniel, 
Job, Moses, David, ^lornon, Ewa; as also, o^ltsi(le of Jewry, 
works were ascribed to Homer, Plato, Aristotle, Tacitus and 
others that were not composed by these authors. The supposi¬ 
tion of a Solomonic authorship fot Proverbs is excluded by the 
whole colouring of the book, in which monotheism and mono¬ 
gamy are assumed, without discussion, to be generally accepted, 
while in Solomon’s time and by Solomon’s self the worship of 
many gods and the taking of more than one wife were freely 
practised, without rebuke from priest or prophet. The high 
ethical conception of the kingly office in Proverbs is out of 
keeping with the despotic character of Solomon’.s government. 
It is supposed, indeed, by some modern writers that the notice 
in xxv. i (“These are proverbs of Solomon, that the men of 
Herekiah king of Judah transcribed ’’) is too circumstantial 
to be merely a late tradition or scribal guess. But similarly 
definite titles are prefixed elsewhere, for example, to Pss. li.-lx., 
where they cannot pjs.sibly be correct. Hezekiah’s time may 
have been selected by the author of the title (or by the tradition 
which be represents) as being the next great literary period in 
Judah after Solomon, the time of Micah and Isaiah, «• the selec¬ 
tion may have been suggested by the military glory of the period 
(the repulse of the Aasyrian army) and by the fame of Hezekiah 
as a piou.s monarch and a \igorous reformer of the national 
religion. But to regard Hezekiah as a Jewbh Pisistralu.s is to 
ascribe to the time a literary spirit of which the extant documents 
give no hint; the literature of the age was wholly occupied witli 
the past history, the religious conditions and the political fortunes 
of the nation, subjects alien to the Book of Pl'ovcrbs. 

The objections to the Solomoni>' age as the time of origination 
of the book apply algo to the period extending from Solomon 
through the 6th century. But there are considerations that 
lead us to put its origin still later. One of these is the non- 
national character of the thought. The historical and propheti¬ 
cal books and the Pentateuch sire wholly concerned wi^ the 
nation. For them Israel is the centre of the world, the point 
around which all other things revolve—every other people 
derive.s its claim to consideration from its relation to Israel— 
the only subject deserving attention is the extent of the Jewish 
nation’s obedience or disobedience to its divinely given law, on 
which depends its prosperity or its adversity. In Proverbs 
there is a notable absence of this point of view. The name I 
Israel and the terms temple, prophet, priest, ouvenant, do not ^ 
ooair in the book. The “ vision ’’ (tliat is, prophetic vision) 
in the Hebrew text of -xxix. i8 (“ Where Uierc is no vision, people 
throw off restraint ’’) is an error of text. No writer wlio was 
acquainted with Helirew history could suppose that there was 
any relation between the national morality and the abundance 
prophetic viaion.s; the period in which such visions were meet 
numerous-is precisely that in which the corruption of morab is 
painted by tte prophets in the darkest colours and, on the other 
band, the people are said (in Pss. xHv. and Ixxiv.) to have been 
obedient at a time when there was no pro;Aet. Moreover, this 
reading supplies no antithesis in the couplet, the second line of 
which is: “ But ho who obeys instruction (or law), happy is he 
we Miould expect Use first line to read: “ Where there is no 
guidance people throw ofi restraint,” as in xi. 14: “ Wliere there 
IS no guidance, a people falls, but in the multitude of counsellors 
there is safety.” Prophets play so gmit a part in the early 
history that the igtvoring of them here is significant. The deca¬ 
dence of prophecy is indicated in two passages that belong 
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probably to the Greek period; in Zach. xiii. 2 sqq. prc^hecy is 
identifi^ with the “ unclean spirit,” the pretender to viuons 
is threatened with death by his parents, and, so great is the 
general contempt for the class, protests that he is no pro;^ 
but a tiller of the ground, accounting for the wounds on his 
person (such a.s these charktans used to inflict on tbems^vesl 
by deciding that they were received in the house his friends 
(that is, apparently, in a drunken quarrel); from a very different 
point of view Joel ii. 28 aeq. (Heb. iii. i seq.) predicts that in the 
latter times (in the ideal restoration of the people) all persons, 
free smd bond, male and female, shall have the spirit of prophecy 
—•that is, the old order shall be set aride and a new religious 
constitution established. Proverbs belongs to the time when 
prophecy, as a helpful institution, had disappeared, and wisdom 
had taken its place. So also the term law had here taken on a 
new meaning. It is no longer the law of Moses or that of the 
prophetic revelation—it is the standard of right-doing resident 
in every man’s mind, the creation of wise reflection; such aoon- 
ception lies outside the point of view that forms the very sub¬ 
stance of Hebrew thought in the period prior to the 5tb cfflitury. 
It is true that the nationalistic tinge is found in late writings 
(Chronicles, Psalms), and that its absence, therefore, is not 
merely a matter of date; but it is hardly conceivable that an 
author of any lime before the 5th century could have ignored 
the nationalistic point of view so completely as Proverbs does, 

Another noteworthy feature of the book is the picture it gives 
of social life. The organization of the family is treated much 
more fully than in the Law and the Prophets, and has a more 
modern aspect. In Deut. xxi. 18 sqq. (of the ;th century) a 
disobedient son, complained of by his parents, is to be stoned to 
death by the men of the city; in Proverbs (xiii. 24, xxii. 15, 
xxiii. 13 seq., xxix. 15, 17) a bad child is to be chastised, and 
much b said of the troining of children by instruction. The 
impression made by a niimbw of passages (i. 8, xxiii, 22 al.) is 
that a regular system of family education exbted,more definitely 
ethical than that indicated in Dcut. vi. 7, which merely enjoins 
teaching children the details of the national law. In addition 
to this parental instruction we find hints of a sort of academic 
training, particularly in chs. i.-ix,, in which the sage appears 
to address a circle of youths. If we may credit the Talmudic 
tract Pirke Aboth(ch. i.), Jewish academies under the charge of 
great teachers existed early in the 2nd century b.c., and the 
beginnings of such institutions may go back a century; they 
would probably be suggested by the Greek schools of philosophy, 
which early sprang up in Western Asia and Egypt under Alex¬ 
ander’s successors. 

Monogamy, as is remarked above, is assumed in Proverbs to 
be the recognized custom. Polygamy was legal and u.sual in 
the 7th century (Deut. xxi. 15) and tlie 6th (L^. xviii. 17, i8), 
and doubtless continued to be practised some time after by the 
Jews, though on this point we have no definite information: 
Herod, who was a despot, and wa.s not a Jew, cannot be taken 
as an illustration of Jewish custom; the obscure passage, Mai. ii. 
10 sqq. (450-400 B.C.), may have monogamy in mind, but its 
position on this point Ls not clear. What b certain b that the 
definite assumption of monogamy b found only in such late 
books as Ben-Sira (Eedesiastiens), Tobit and Judith. In rcgaxd 
to puniMunent for the vioktion of a husband’s rights Proverbs 
shows a marked advance on the old usage. The Pentateuchal 
; law (Lev. xx. 10) pre.scribes death as the punishment ior adul¬ 
tery; Proverbs (v., vi. 27 sqq., vii.) treats the offaicB as a sin 
against the offender himself, an act of suicidal folly, the punbh- 
ment coming sometimes from the jealous husband, but chiefly 
: in the way of the physical depravation and social ignominy that 
I befall the adulterer. This change of punbhment imfwrts not a 
falling off in the moral standard but rather the conviction that 
a crime of thb sort b best dealt with by public opinion; in any 
case it means a change in the constitution of society. 

The experiences described in Proverbs belong e^wcially to 
city life. Something b said here and there bearing on agricul¬ 
tural pursuits, and there is a para^ph (xxvii, 23 sqq.)~a little 
treatbe it may be called—enjoining 'on the landowner the 
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necessity of paying special attention to his cattle, large and 
small; These, says the writer, are the real source ^ 

tiie rural landowner. Possibly he means to insist on the advan¬ 
tages of country life over life in the city; if Ais be so, ‘^e Para¬ 
graph bears witness to the prommence of the latter. Whether 
or not this is his design, advice to cattle^^ers is naWral m a 
manual of conduct. The Jews were mamly country-folk rom 
the time of their settlement in Canaan to their final expulsion 
from the land by Titus and Hadrian, and the soil of Israelitish 
Palestine was better adapted to the raising of sheep and o«n 
than to the production of grain. Doubtless 
was paid to this industry, but the com^sition of a little took 
on the subject, indicating a scientific mterest m bovi^lture, 
points to a comparatively late period; the Greek and Romn 
works of this sort, by Aristotle, Theophrastus, Virgil and others, 
were late. This little treatise stands almost alone m i'roverbs, 
the great mass of its aphorisms relate to vices and faults which, 
though possible in any tolerably well-organbed community 
were specially prominent in the cities in which the Jews dwelt 
after the conquests of Alexander. They are nmlicious gossip, 
greed of money, giving security, nocturnal robbe^^, murder, 
unchastity. Much space is given to the last-named vice through¬ 
out the book, and especially in chs. i. and 
regardtd as a notorious social evil. Comparatively little is said 
of it in the Pentateuch and the prophetical and historical books. 
That there were harlots and adulteresses in Israel from an Mr y 
time is shown by such passages as }udg. xi. i (] ephthah s ^ther), 

1 Kings iii. i6 (the judgment of Solomon), Hos. in. i (Hosea s 
wifel by the denunciations of the crime and the laws against 
it and by the employment of the terms harlotry and adultery 
as designations of religious unfaithfulness. Yet apart from 
the references to cultic prostitution (which was adopted by the 
Israelites from the Canaanites), tlie mention of the vice in que.s- 
tion is not frequent; in a polygamous society and in a country 
without great cities it was not likely to grow to great proportions 
The case was different when the Jews were dispersed through 
the new Greek kingdoms, and lived in cities like Jero.wlem and 
AlLandria, centres of wealth and luxury, inhabited by mixed 
populations; this form of debauchery then became commoner 
L%etter organized. Hetairae flocked to the cities. Naukrato 
in the Egyptian Delta was famous under the Ptolemies for its 
brilliant venal women. The temptotions of Alexandra and the 
loose morals of the time (latter part of the 3rd century) are 1 lu^ 
trated by the story told by Josephus {A^. xii. 4, 6) 
the son of Tobias. The picture of society given in Ben-Sira 
(ix 3-^,xix. 2, XXiii. 16-26, XXV. 16-26, XXVI. ^I2,xhl.9-I4), 
based on life in Jerusalem and Alexandria in the 2nd and 3rd 
centuries b.c. agrees in substance with the descriptions of the 
Hook of Proverto. The tone of these descnptions throughout 
the took, but particularly in chs. i.-bc., is modem. A point ot 
interest is that the exhortations to ch^tity are addressed to 
men only; the man Is regarded as the victim, the woman as the 
temptreJs-women are never wam^ agamst men ^m^ 
the general seductions of society. This silence ntay be due in 
oart to a current opinion that women were more hedged m a.nd 
Warded by social arra.ngements and 

than men: but it is chiefly the result of the fact that the Old 
Testament (like most ancient and modem works on practical 
ethics) addresses itself almost exclusively to men (certam classes 
of women are denounced in Amos iv. 1-3; Is*- *’ 

Ezek xiii i7-a3); the moral mdependence of women is not 
distbctly recogn^ed. In this re^rd 

Proverb»-it has no word of advice for women. The temptress 
in Proverbs appears to be a married woman; she is certomty 
such in chs. vu and vii., and probably also Uiroughout Ae took. 
The term “ strange woman ” (ii. r6 al.) m^s not a forei^er, 
but one who is alien to the man’s family circle, the wfo of an¬ 
other man. Such women may sometimes have been foreigners, 
hut the sage’s concern is with the man’s violation of the linage 
obligati^ be the woman Jew or Gentile. In the earher tune 
tomiBSK between Jewish men and Can^ite womeri seem to 
have been not uncommon; whether (outside of Herod s fomi y) 


there were marriages with foreigners m the Greek period we 
have no means of determining. _ 

Proverbs is remarkable for the attention it gives to kings. 

The prophets have nothing to say of them as a class, (me 
passage in the Pentateuch (Deut. xvii. 15-20) prescribes that the 
Sraelite king shall be the opposite of Solomon— he shall not 
accumulate horses, wives, silver and gold, and shall study the law. 

In the Psalter he is considered merely as a servant of Yahweh. 
Proverbs treats the king, in a quite modem way, as a member 
of society. He is described ideally as ruling by the might of 
wisdom (viii. IS, 16), and as controlled in lus administration by 
truth, kindness and justice (xx. 8, 26, 28)— the wickf^ mler 
who oppresses the poor is condemned as not reachmg me ideal 
stmidard (xxviii. 3 ) 5 . 16). Three manuals of ronduct are 
devoted to him (xvi. 10-15, xxv. 2-7, xxxi. 2-9). His power w 
recognized—he is the .source of life and death (xvi. U, iS)— 
but he is treated as a human being who must be governed by the 
ordinary laws of right. It is especially illustrative of the times 
that instruction in table manners is offered to the gueste of kings 
-they must be mode.st in their bearing, not putting them¬ 
selves forward (xxv. 6, 7; cf. Luke xiv. 8, 11), and they must 
control their appetites (xxiii. i, 2). The reference here must 
be to the numerous non-Jewish kings of the Greek period, and 
perhaps also to the Maccabean princes; the manners of the 
time are set forth in Josephus’s account of Ptolemy s dinner at 
which the Jew Hyreanus was a guest (Ant. x». 4, 9)- Jhe 
mingling of despotism and good-natured familiarity there 
deseWd (and the spirit is doubtless correctly given by Josephus, 
whether or not his details are historical) agrees with the picture 

in Proverbs. .. . ^ , 

Finally, a late date for Proverbs is mdicated by what may be 
called its philosophical element—a feature that it has m com¬ 
mon with the other Wisdom books (sec Wisdom Litoraturf,). 
This element is recognizable throughout the book, but is most 
distinct in chs. i.-ix., in which wisdom is personified as the 
power regulating the affairs of human life (111. 13-18) viii. 1-21). 
The portraiture approaches hypostatization in the cosmogonic 
ode (viii. 22-31), especially if the first line of 0. 30 be rendered: 

“ I was at his side as a master-workman ” but the Hebrew 
word (amott) rendered “master-workman is of doubtful 
meaning, and the connexion rather calls for some such sense 
as “nursling, ward”; Yahweh himself is represented as the 
architect, and wisdom, the first of his wojlts, is his companion, 
sporting in his presence like a beloved cluld. The who e passage 
(w.22-31) was early employed by Chnstian theologians (Irenaeus, 
Athanasius, Augustine and others) in the controversies respect¬ 
ing the nature of the Second Person of the frmity, particularly 
in connexion with the idea of eternal generation; the argument 
turned in part on the question whether the verb in 0. 22 was to 
be translated by “ created ” or by possessed. Ecclesiasticus 
xxiv. and Wisdom of Solomon vii. should be compared with 
the Proverbs ode. In the remainder of the book ^chs. x. xxxi.) 
“wisdom” is sometimes common sense or sagacity, sometimes 
the reflective habit of mind and largeness of outlook, sometimes 
the recognition of the ideal sUndard of living, pntrasted with 
the wise are fools, and on the.se the sages vent their scorn abun- 
dantly (xii. 15,16, xvii. 12, xviii. 6,7, xxni. 9 ai)'> *xvi. i, 3-12 
is a “took of fools.” The conception of the good life is ^t 
of philosophically ordered rectitude. The relipous element is 
prominent^in x. i-xxii. 16, but it is blended with the reflective. 
The philosophy of the book is practical, not speculative* 

Comparison of Proverbs witli Ecclesiasticus, Ecclesiaates and 
Wisdom of Solomon shows that it belongs, in its nmm features, 
in the same category as these. Its thought, d^ermg so wde y 
from that of the prophets and the Pentateuch, is most naturally 
referred to the period when the Jews came mto mtimate intel¬ 
lectual contact with the non-Semitic world, and particularly 
with the (Ireeks (philosophical influence is not to be looked for 

While ^e^general period in which the book belongs nmy thiw 
be determined with fair probability, it is less easy to fix the ^ 
of its several parts. The earliest of the groups of which the book 
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is composed seems to be x. i-xxii. i6, xxv.~xxix, which consists 
of simple aphorisms relating to everyday affairs. This group, 
however, is itself composite; we may distinguish a collection 
of antithetic couplets (x.-xv. and most of xxviii., xxix.), and 
one made up of comparisons and single sentences i- 
xxii. i6, xxv.-xxvii.,and some verses in xxviii., xxix.). Of these 
two the first, on account of its simpler form, appears to be the 
earlier, though they cannot stand far apart in time; and by 
combining them an editor formed the section as we now have it. 
These may have been severally made from current collections, 
a number of which were probably in existence. A general 
preface exhorting the pupil to give heed to the instruction of 
the sages (xxii. 17-ai), introduces a group of quatrains in two 
sub-groups (xxii. **—^xxiv. S2 and xxiv. 23-34) characteriaed 
by a wide range of thought and by ethical depth. Probably 
later than these are the elaborate discourses of i.-ix. (excluding 
vi. 1-5,6-11, i2-ig and ix. 7-12, misplaced paragraphs) contain¬ 
ing praise of ideal wisdom and warnings against unchastity. 
Chs. XXX., xxxi., made up of various pieces, form a sort of appen¬ 
dix to the book; some of the pieces arc artificial in form (xxx. 
tt-31), one is a full picture of a good housewife’s home life 

! xxxi. 10-31), two are ascribed to Qie unknown persons Agur 
xxx. 2-4) and King Lemuel’s mother (xxxi. 2-9). Agur’s 
dictum is one of pious agnosticism directed, apparently, against 
certain theologians who talked as if they were well acquainted 
with the ways of God. Agur’s word, breathing the spirit of 
scepticism, falls into the category represented by Ecclesiastes, 
and we may probably set the year 200 (or possibly 150) b.c. as 
the lower limit of the Book of Proverbs; allowing a century for 
the collection and combination of the various parts, we slrnll 
have the year 300 b.c. as the date of its earliest section. Some of 
the material may have existed in aphoristic form before, but 
the composition of the present book may be put approximately 
in the century 300-200 B.c. Even its simplest maxims have a 
certain academic form. 

In its general ethical code Proverbs represents the best .stan¬ 
dard of the times; the sages arc at one with the more enlightened 
moralists of the Western world. All the ordinary social virtues 
such as truthfulness, honesty, kindness, chastity are emphasized 
and a great stress is laid on care fur the poor (a social nece.ssity 
at a time when there were no well organized public charities). 
But Proverbs seems not to go the length of identifying righteous¬ 
ness with almsgiving, as is done in Dan. iv. 27 (24), Matt. v. i, 
and substantially in Ecclus. iii. 30, xxix. 12 and Tobit iv. 10, 
xii. 9; in X. 2, “righteousness delivers from death,” the word 
“ righteousness ” is probably to be taken in its ordinary ethical 
sense. The above-named virtues are all recognized in the 
earlier Hebrew writings, the prophets and the law, but in certain 
points Proverbs goes beyond these, notably in its prohibition 
of exultation over a fallen enemy (xxiv. l^) and of retaliation 
for injury received (xxiv. 29), and in its inculcation of kindness 
to enemies (xxv. 21). The injunction in Lev. xix. 18, “ Thou 
shalt love thy neighbour as thyself,” refers only to Israelite 
fellow-citizens, not to enemies (cf. the interpretation given in 
Matt. v. 43), and the command in Exod. xxiii. 4 seq., to care for 
one’s enemy’s ox or ass likewise refers to Israelites; Proverbs con¬ 
ceives the principle in a higher way and extends it beyond the 
limits of the nation. Slavery is recognized as a lawful institu¬ 
tion, but little is said of it. There is no suggestion of moral 
training of the slave; he is to be taught not by words (xxix. xy) 
but by the rod, like the child (v. 15), and it is intimated 
(11. 21) that it is a mistake to bring up a servant delicately. 
This was dgubtless the general view of the time; Ben-Sira 
frankly regards the servant as a chattel (Ecclus. xxxiii. 24-31). 
Proverbs greatly disapproves of the elevation of slaves to the 
position of rulers (xix. 10)—an occurrence not uncommon in 
those days. The estimate of woman as wife and mother, and 
especially as housewife, is high (xviii. 22, xix. 14, xxxi. 10-31). 
In vi. 20 the mother is spoken of, along with the father, as 
teacher of the children, and it is assumed, therefore, that she is 
competent; but nothing is said of the education of women— 
m xxxi. 26 the “ wisdom ” of the good wife (not “ virtuous 
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woman”) is good sense, practical sagacity in housekeeping. 
The equality of all men as creatures of God, silently assumed 
in the earlier literature, is definitely expressed in Proverbs 
(xxii. 2, cf. Job xxxiv. 19, Ecclus. xi. 14). HumiliW, as the 
opposite of insolent pride, is recognized as a virtue (xviii. la, 
cf. xvi. 18) —it is a modest estimate of one’s worth, refusal to 
claim too ^eat honour for one’s self. In general it is the simple 
homely virtues that are enjoined on men in Proverbs—there is 
no mention of courage, fortitude, intellectual truthfulness, and 
no recognition of beauty as an element of life; the ethical type 
is Semitic, not Hellenic, and the sages emphasize only those 
qui^ties that seemed to them to be most effective in the struggle 
of life; their insistence on the practical, not the heroic, side of 
character is perhaps in part the consequence of fte position of 
the Jewish people at that time, as also the silence respecting 
international ethics belongs to the thought of the times. The 
ground of moral judgments in the book is both external (the 
law of God) and internal (the conscience of man); these two are 
fused into one, and both go back ultimately to current customs 
and ideas. The motive assigned for right doing is individualistic 
utilitarian—the advantage accruing to the man either through 
the laws of society or through the rewards dispensed by God. 
This motive, which is the one assumed throughout the Old 
Testament, is effective for the mass of men, and becomes ethi¬ 
cally high when the advantage had in view is of on elevated 
moral character. Proverbs does not offer the good of society as 
an aim of action, though it takes for granted ^t good conduct 
will promote the happiness of all. Assuming human freedom 
it at the same time assumes that the ills of life may be overcome 
by a wise employment of man’s resources, and it silently regards 
universal happiness on earth as the goal of human development. 

Its religious scheme is the simplest form of theism; religion 
is reverence for God and obedience to His laws. Though the 
sages doubtless recognized the temple-cult as of divine appoint¬ 
ment and obligatory, they lay no stress upon it; for them the 
essence of religion is something else; right living, they say (xxi. 
3), is more acceptable to God than sacrifice, and sacrifice without 
ethical feeling is abominable to Him (xv. 8). Subordinate 
supernatural beings (angels and demons), though of course 
accepted as real, are ignored as having no importance for life. 
There is no reference or allusion to national Messianic hopes 
(certainly none in xvi. io-t5); neither the political situation 
in the 3rd century B.C. nor the sages’ point of view was friendly 
to such hopes. The view of the future life is the old Hebrew 
one; death is practically the end-all, Sheol is the negation of 
happy activity, and from it no one returns; in v. 23, vii. 27, 
ix. 18, X. 2, the reference is to premature death on earth. The 
aim of the sages is to make earthly life strong and happy. They 
lay no claim to divine inspiration—tliey speaJic simply as ordinary 
human thinkers, though they are convinced that they have 
eternal truth. 

The reception of Proverbs into the Hebrew Canon was for a 
time opposed on the ground of a supposed contradiction between 
two ap'norisms (xxvi. 4, 5) and (vii. 7, 20) of too highly coloured 
descriptions (Shabbath, 30b, Abolh Nathan, cap. i.); these difficul¬ 
ties were got over, and the book was finally declared canonical. 
It is quoted over twenty times in the New Testament, and 
has always been highly valued as a manual of conduct. 

Of the ancient vei'sions the Septuagint is the only one that 
is of great service for the criticism of the Hebrew text of 
Proverbs. The Latin, the Peshitta Syriac and the Targum 
occasionally offer suggestions; the Hexaplor Syriac and the 
Coptic are of value for the determination of the text of the 
Septuagint. 

Bibliography. —The Hebrew text is discussed in all recent 
commentaries; sec also Dyserinck, in Theol. Tijischrift (1883); 
Oort, ibid. (1885), and Text. hebr. emendationes (1900); Bickell, in 
Wiener Zeitschr. /. d. Kvnde d. Morgmlandes (1891); Chaje-s, Proverb.- 
Studien (1899); Muller and Kautzsch, in Haupt’s Sacred Books 0/ 
the Old Test. (1901). The Creek versions are treated by de Lagarde, 
Anmerkungen (1863); Baumgartner, Etude critique (18^}. For the 
Syriac sec Finkuss in Zeitschr. f. Alltest, Wissertschaft (1894). Com¬ 
pare ^so Nestle's article “ Bibeliibereetzungon " in the third edition 
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at lienog-Hauck's StaUwyhlopAii*, Amonff ccimmanUtora aod 
tranaUtors nuiy be mentioned : Ewatd (1837, i^O;): Noyea (1^36); 
Stuart (185*) i Hitzig (1858); Zflckler, in Lauge'a Bibelwerk (1800, 
Eng. trails., 1870); Delitzsch {1873, Eng. trans., 1875); Keuss. in 
Lambte (1878, G^i. ed., 189^); Nowaek (revision of Berthcau) in 
Kurzgifussi txeg. HMdbuck X. A. T. (1883); Stracic in Strack u. 
ZOckler's Murjge/, Comm. t. A. T. (1S88, 2110 ed., 1899]; Horton, 
in Expositor's Bible (iSyiH Wildeboer, in Marti's liurs. Hamt- 
Comm. !. A. T. (1897); Frankenberg, in Nowack's Handkomm. 
e. A. T. (1898V, Toy, in Internat. crii. Comm. (1898); Kautiach, 
Die heil. Sekrift. d- A.T. (and cd., 189b); Oort, Hel Ouie Test. {1898- 
1900], See also iioU, La Poisie gnomxqut ekes /. Heb, &^. (i88(>); 
Clicyne, Job and Solomon (1887); id., in Sem. Studies (ed. Koliut, 
T897V id., Jew. Retig. Life (1898); Monteflore in Jew. Quart. Review 
(1800-1890). On ITotfcrbs of Other Ancient Peoples: Egyptian— 
Griinth. art. "Egypt Lit." in Libr.of World's Best Let. (1S97), vol.jdii.; 
Asayrian : Haldvy, Milantes (1883); Iftgcr, in Beitr. t, Assyriologie 
(1892); Hindu: Moniar-Wiiliams, Indian Wisdom (1875); Arabic: 
liicob, Altarab. rarallelen t. A. T. (1897); Fleischer’s ed. of Alt 
(1837); Frcytag, Ardbum proverbia (1838). A general collection 
has been made by Ualan, Orig. Notes on the Book of Proverbs (1889: 
1893). (C. H. T.*) 

PBOVIDENCE, the second largest city of New England, 
capital of Rhode Island, U.S.A., the county-seat of Providence 
county, and a port of entry, situated at the head of Providence 
River (the N. arm of Narragansett Bay) and at the influx of the 
Scekonk (or Blackstone), Moshassuck and Woonasrjuatucket 
rivers,about 35 m. from the. Atlantic ocean,45 m. by rail S.S.W. 
of Boston, and 188 m. E.N.E. of New York. Pop. (1890), 
132,146; (1900), *75,597: (1905, state census), 198,635, of whom 
65,746 were foreign-bom, including 17,155 Irish, 12,114 Italians, 
9795English,422i English (Canadians,4005 French Canadian.s,3685 
Russians, 3347 Swedes, 2211 Germans, 2173 Portuguese (including 
some Bravas from the CApe Verde Islands), and 1930 Scots¬ 
men. The figure for 1910 was 224,326. Providence is served 
by the New York, New Haven & Hartford railway and by steam¬ 
boat lines to Newport, New York, Philadelphia, Baltimore and 
Norfolk. It extends over an area of more than 18 sq. m., and 
is irregularly laid out. The Seekonk and Providence rivers mark 
the eastern boundary, the Providence and Moshassuck rivers 
divide the middle and northern portion of tlie city into the east 
and west sides, and the Woonasque tucket river divides the 
west side into the northern and southern parts. The west side 
is a level or gently rolling plain only a few feet above the sea, 
but on the eastern side are a plateau and hills "rising to a maxi¬ 
mum height of about 200 ft. The larger and newer poition of 
the business district i.s along the wc.stem bank of the Providence, 
and some of the best husines.s houses are on made land. Hie 
part of the city which has most historic interest i.s on the east 
side, where are the most attractive residences. Most of the 
manufactories are along the banks of the Woona-squatucket 
and Moshassuck. The names of streets—Pound, Sovereign, 
Shilling, Dollar, Doubloon, Benevolent, Benefit, Hope, Friend¬ 
ship, Peace, &r., reflect tbo early commercial importance of the 
city and its strung Quaker clement. 

The principal building is the large State House, completed in 
1902, of Georgia marble and white granite, surmounted by a 
central dome of marble, 235 ft. high, and .standing on a rise.of 
ground (Capitol Hill) about i m. nortli by west of the steamboat 
landing at the head of Providence River; in the state chamber 
is a full-length portrait of George Washington by Gilbert Stuart. 
The old State House on Benefit Street, on the east side, 
is now used as the 6th district (Providence and North Provi¬ 
dence) court-house. Near the centre of the city (in Exchange 
Place) is the city hall (1878), a handsome structure of granite; 
on its fa9ade is a medallion of Roger Williams. Across Exchange 
Place from the city hall is the Federal Building (1908), which 
houses the post-office, custom-house, U.S. courts, &c. The 
county court-house (1877) is the only other prominent govern¬ 
ment building. The Arcade (1828), 225 ft. long, with six massive 
Ionic columns at each entrance, the Butler Exchange, and a few 
other fine buildings fronting on Westminster Street are among 
the more prominent business buildings. In Cranston Street, 
betw^ Waterloo and Dexter, is an Annoty, with the largest 
ball ill New England, A liandsome public library building, 
opened in 1900, lying between Fountain, Greene and Wa-shinglon 


Streets, houses a good collection of 140,000 vols. (m 1909); 
otlusr libraries are the State Library (30,000 volumes), the Stato 
Law Lil»ary (50,000 volumes) in the Providence county court¬ 
house, the Providence Athenaeum (the Province Library, 
established in 1753, united in 1836 with the l^videnoe Athe¬ 
naeum, established in 1831; in 1909 it had 73,000 volumes), 
the libr^ of the Rhode Island Historical Society (estdfiished 
1822; with 30,000 volumes and 50,000 pamphlets in 1909), and 
the libraries of Brown University. The meeting-house of the 
First Baptist Church, founded by Roger Williams, the oldest 
oiganiiation of this sect in the United States, was built in 
1775 and was designed to i-esemble St. Martm’s-in-the-Fields, 
Limdon, Its bell still rings the curfew at nine o'clo^ every 
evening; and t^ conunencements of Brown University are held 
here. The Friends’ meeting-house, another interesting old 
building, was erected in 1759. The Beneficent Church (Congre¬ 
gational, 1809-1810) is in tlie Colonial style, witli a rounded 
dome. The Church of the Blessed Sacrament (Roman Catholic), 
in Academy Street, was designed by John La Farge. The Roman 
Catholic Cathedral of SS. Peter and Paul (1878) is of brown 
stone and has excellent interior decorations. Pmvidence is the 
see of a Protestant Episcopal bishop. In Cathedral Square is 
a statue (1889) by Hcnr>' Hudson Kitson of Thomas A. Doyle, 
inayor of the city (18(14-1869, 1870-1881, and from 1884 until 
his deatii in 1886). There is an equestrian statue (1887) by 
! Launt Thompson of General A. E. Burnside in City Hall Park. 
In front of the post-office are two allegorical groups (“ Provi¬ 
dence ’’ and “ the United States ") by J. Massey Rhind. In 
Columbus Park is a replica of Bartholdi’s “ Columbu.s,” which 
was cast in silver by Evidence metal workers for the Colum¬ 
bian Exposition in Chicago, Other statues are Hippolyte 
Hubert’s Ebenezer Knight Dexter (erected 1894), George Thomas 
Brewster’s bronze “ Genius of Religious Liberty ’’ on the dome 
of the State House, Franklin Simmons’s Roger Williams (1877) 
in Roger Williams Park, a Hellenic bronze “ Pancratiast ’’ 
(1900, presented to the city by Paul Bajnotti of Turin) also in 
Roger Williams Park, and a Hellenistic statue of Augustus on 
the campus of Brown University. Two fountains also arc 
worth mention: the Bajnotti Memorial Fountain in City Hall 
Park, a memorial to the wife of Paul Bajnotti, representing “ The 
Struggle of Life ” and designed by Enid Yimdell; and the Elisha 
Dyer Memorial Fountain, a bronze athlete, by H. H. Kitson. 
There are art collecliorts in Brown University and in the Ann- 
mary Brown Memorial (given to the city as a memorial to his 
wife, a daughter of Nicholas Brown, by Rush C. Hawkins, 
b. 1831). Among interesting old bouses of the i8tli century 
iU-e the Admiral Hopkins House, in Hopkins Park, the Stephen 
Hopkins Hou.se (1742; 9 Hopkins St.), the John Carter Brown 
House (1791; 357 Benefit St.), and the John Brown House (1786; 
52 Power St.). Tlicre are many colonial houses, red brick with 
marble trimmings, set well back from the street, with an occa- 
.sional woUed garden. I'here are many musical .societies in 
Ih-ovidence, including tlie Cltopin Club (1879), the Arlon Club 
(1880), the Einklang Singing Society (1890; German), the 
Verd^di Swedish Singing Society (1894), and the Providence 
Musical Association (1904L Other clubs ere the Brown Union, 
University Qub, a cricket and a pob club, golf clubs, yacht 
clubs and canoe clubs, the Handicraft Qub, the Providence Art 
Club, the Hope Club and the Deutsche Gesell-schaft. 

Under the municipal park commissioners there are 33 public 
parks witli a total area of 644'38 acres, and the city supports 
summer playgrounds; the state board of metropolitan park 
conunissioneis controls a Large park system in the metropolitan 
park district, and a syMcra of boulevards, connecting the several 
parks and other public re.servations; there are nine metropolitan 
reservations, containing 677 acres, the largest being Lincoln 
Woods, of 460 acres, 4 m. north of the State House. Other 
metropolitan reservations are: Woonasquatucket Reservation 
(53 acres; 2i m. west of the State House); ^gewood Beach (2^ m. 
south of the State House); and the Ten Mile River Reservation 
(100 acres; 4f m. north-east of the State House) on both sides 
of Ten Mile River, The finest municipal reservation is Roger 
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WiHnms Park (432 acret, of which 140 are water), with 9 m. of 
drives and boulevards, in the southern part oi the city, aj m. 
from the State House. It was a part of the oiiginal tract ceded to 
Roger Williams by Miantonomo; 107 acret were a farm which 
Betsy Williams (d. 1871), a lineal desooidant of Roger Willtaros, 
left to the city by wiU. In the park are a chain of lakes with a 
shore front of 7^ m., a boat-houK, a casino, a speedway and 
athletic grounds, a municipal natui^ history museum, a^ the 
Betsy Williams Cottage (1775). Other municipal parka are; 
Neutaconkanut (40^^ acret; m. west of the State House) on 
high land commanding a view to the east and south; Davit 
Park (38J acres) with amusement grounds; Bkckatone Park 
(43 acres, ri n>. cast of the State House) along the Scekonk River; 
Hopkins Park (I m. north of the State House), comprising the 
estate of Esek Hopkins(i7i8-t8o2), commander of the American 
Navy in the War of Independence,' with an historical museum in 
the Admiral Hopkins House; and City Hall Park. Blackstone 
Boulevard is if m. long; and Pleasant Valley Parkway is ij ro. 
long. Enclosed by a railing near the eastern end of Power 
Street, on the bank of the Seekonk, is What Cheer Slate ’ Rock, 
according to tradition the first landing place of Roger Williams. 
In the North Burial Ground are the remains of Stephen Hopkins 
(1707-1785), a citizen of Providence, a delegate to the Albany 
convention of 1754, a colonial governor of Rhode bland (1755- 
1757/ 1758-1762, 1763-1765, and 1767-1768), a member of the 
continental congress in 1774-1780 and a signer of the Declara¬ 
tion of Independence; of William Barton (1748-1831), who in 
the War of Independence captured General Richard Prescott 
near Newport on the loth of July 1777; of FrancLs Wayland; 
and of Nicholas Brown, who was a patron of Brown University 
and one of the founders of the Providence Athenaeum and of 
the Butler Hospital for the Insane. 

On the steep slope of College Hill (or Prospect Hill), in the east 
side near the business district, is Brown University (1764)—one 
of the eight colleges in the United States founded before 1776— 
closely connected with the history of Providence (lUiode Island) 
and the Baptist Church in America. It has an undergraduate 
department for men, with courses, largely elective, leading to 
the degrees of A.B. and Ph.B., and courses, almost wholly pre¬ 
scribed, in civil, mechanical and electrical engineering. It 
includes, besides “ The W'omen's College in Brovm University,” 
a separate college for women, and a graduate department 
open to both men and women. The campus is shaded by some 
fine old elms and is surrounded by an iron fence with beautiful 
memorial gates. In igio there were twenty-two buildings, 
including the following: University Hall (erected in 1770 and 
used during the War of Independence as barracks and hospital 
by American and French .soldiers); Sayies Memorial Hall (1881), 
containing the chapel, lecture halls and seminary rooms; three 
lil'jrary buildings, the John Hay Library (whidi occupies the 
site of the old President’s House), the old University Library 
(1878) and the John Carter Brown Library (1Q04); the Ladd 
Astronomical Observatory, with a 12-in. cematorial and much 
other valuable equipment; Rhode Island HaD (1840), containing 
a luoiogical laboratory and a natural history museum; Manning 
Hall (1834), containing an art museum; Wilson Hall (1891), con¬ 
taining a physical and psychological laboratory; Rogers Hall 
(1862), a chemical laboratory; an engineering building (1903); 
the Lyman gymnasium (1891) and Colgate Hoyt swimming pool 
(1904); an administration building (1902); the Sayies gymna- 
shim (1906) for women; Rockefeller Hall (1903), occupied by the 
Brown Union, a students’ organization and the Young Men’s 
Christian Association; the residence haBs: University Hall 
(1770, remodelled 1883), Hope College (1822 and 1891), Slater 
Hall (1879), Marcy Hall (1895), and Cowell Hall (1903); and the 
Carrie (clrck) Tower, erected in 1904 by Paul Bajnotti, of Turin, 
Ital)’, as a memorial to his wife, Carrie Mathilde Brown, of 
Providence. Besides the general library, containing (1909) 
about 164,000 volumes, the university owns the separately 
housed John Carter Brpwn Library of 20,000 volumes, one of 

• So called because Roger Williama was greeted here by Indians, 
who said, " What cheer, Netop ? " (" Netop " meaning friend). 


the best oollections in the world of matadal on early American 
history (especially of books printed beiore 1800), which, with 
an endowment of $500,000, was presented to the university in 
1901 in accordance with the will oi John Nicholas Brown, the 
son of John Carter Brown (1797-1874), a prominent ^evidence 
merchant, who began the collection. In 1909 the university 
had an endowment fund of $3,416,744, 90 instructors and 993 
students, of whom 88 were graduates; of the undergraduates 
179 were enrolled in the Wotuen’s CoU^. The charter of the 
institution requires that it shall bo gevemed by a board of thirty- 
six trustees, of wbwn twenty-two shall be Baptiste, five Friends, 
four Con^egationali&ts, and five l^sccpaliMs, and by twelve 
fellows (including the president), of whom eight (including 
the president) shall be Baptiste, ‘‘ and the rest indhfoently of 
any or all denominations.” At the time it was framed the 
cbmer was considered extraordinarily liberal. Only two pro¬ 
visions are included regarding the character of instruction 
to be offered: first that “ the public teaching shall in 
general respect the sciences,” and second, that “ into this 
liberal and catholic institution shall never be admitted any 
religious tests, but on the contrary all the members hereof shall 
forever enjoy full, free, absolute and uninterrupted liberty of 
conscience.” The government has always been largely non¬ 
sectarian in ^irit, and a movement was on foot in 1910 to 
abolish the denominational requirements for trustees and 
fellows. 

Brown University, the first institution for higher education 
established by American Baptists, was incorporated in 1764, and 
altliougli stilf under its original charter was known for the first 
forty years as Rhode Island College. The Latin or preparatory 
school was opened at Warren in 17G4, and the college was started 
there in r706, but in t770 the institrition was removed to Provi¬ 
dence. Although its work was interrupted by tlie War of Indc- 
pcnde.ncc, the uistitution was reopened in 1782, and ten years 
later it began to receive aid from Nicholas Brown {l7(>9-i84i), 
a wealthj' merchant who graduated from the Rhode Island College 
in 1786; It was named in his honour in 1804, and up to the time 
of his death his gifts amounted to about $160,000. Dr Francis 
Wayland, the most eminent of its presidents, began his adminis¬ 
tration in 1827, and in twenty-eight years of service as its head he 
establi.shed the elcclii'e system and greatly raised the standard 
of scholarship. Brow'n octnally became a university under Ehslia 
Benjamin Andrews, wlio was president in 1889-1898, who developed 
tile graduate school and undergraduate instruction in history 
and .social and Mlilical science, .ind who was succeeded in 1899 
by William Herbert Perry Faunce (b. 1859), who graduated at 
Brown in 1880. In 1900 and igoi more than $2,000,060 was added 
to the endowment of the university. The Women's College was 
founded in 1891, and in 1897 it was accepted by the coiporatioii 
as a department of the universitjr. Among distinguished alumni 
of Brown arc Henry Wheaton {1785-1848), Jolin Hay, Richard 
Olney, lames Burrill Angcll (b. 1829), Adoniram Judson, William 
Learned Marcy, Wilbur Fisk, Horace Mann, Samuel Gridlcy Howi-, 
Baroas Sears, Edwaids Amasa Park, Samuel Sullivan Cox, George 
J’ark Fisher, George Dana Boardman, Alexander Lyman HoUey, 
and Albert Harkness. 

In Providence are the Rhode Island Normal School (in the 
north part of the city, in Gaspee St.; estaVilished in 1854; discon¬ 
tinued in 1857; re-established in 1871), which has a fine building 
(1898), the Rhode Island Institute for the Deaf (1876), and the 
Rhoiie Island School of Design (1877; partially supported by 
the state, since 1882, and by the city), affiliated with Brown 
University. The following secondary schools are in the city: 
four high schools, one of which i.s technical, La Salle Academy 
(1871; Roman Catholic, under the Brothers of the Christian 
fehools), Saint Xavier’s Academy (Roman Catholic), the 
Academy of the Sacred Heart (Roman Catholic), Moses 
Browm Schofrf (Friends; at Portsmouth in 1784-1788; re-estah- 
hshed in Providence in r8i4), the Brown school for boys (non- 
sectarian), Fielden-Chace school for girls (non-sectarian), and 
the Lincoln School (non-sectarian). The public school sj^tem 
has benefited by the presence of Brown University, whose 
faculty has been largely represented on the school committee; 
by an agreement with the university its professor of the theory 
and practice of education is director of the training department 
in the high schools, and there are other schemes of co-operation. 
Transition classes between the kindergarten and primary were 
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long peculiar to the Providence public schools. In 190S a 
“ Sunshine School ’’ was establishedj with sun and iresh-air 
treatment for invalid pupils. 

The Providena Journal ^Independent, daily, 18*9), the most 
important newspaper published in the state, and the Evening 
Bulletin (Independent, 1863) are controlled by the same com¬ 
pany. 

The charitable institutions include the Rhode Island Hospital 
(1863, private), the Prisoners’ Aid Association (1872), the Providence 
Rescue Home and Mission (1896), the Bethany Home of Rhode 
Island (1892), a temporary home for women; the House of the Good 
Shepherd (t904). the Lying-In Hospital (1884). Saint Joseph's 
Hospital (2892; Sisters of St Francis), two dispensaries, a City 
Hospital for the Treatment of Contagious Diseases {1909) on Capitol 
Hill; the Butler Hospital for the Insane, which is one of the oldest 
institutions of its kind in the country, was established by a be¬ 
quest of 130,000 left in 1841 by Nicholas Brown, and has about 
120 acres of beautiful grounds on the western bank of the Seekonk; 
the Dexter Asylum for the Poor (endowed with the Dexter Fund 
and limited to those who liave a legal sel.tlement in Providence, 
i,e. have paid taxes on J200 worth of property for five years; and 
hence a charity of little practical use); a home for aged men (1875), a 
home for aged women (1856), St Elizabeth's Home (1882, Protestant 
Episcopal) for incurable and convalescent women; a home for aged 
coloured women (i8go), five temporary homes, the Rhode Island 
Catholic Orphan Asylum (1831, Sisters of Mercy), St Vincent dc 
Paul's Infant Asylum (1892, Sisters of Divine Providence). St 
Mary’s Orphanage (1873, Prote-stipit Episcopal), the State Horae 
and Schdbl (1885) for indigent and neglected children, I'rovidence 
Children's Friend Society (1835), other homes for children, day 
nurseries, and the Providence Society foe organizuig charity (1892). 
Jewish charities arc prominent. The St Vincent de Paul Society 
18 the organized charity of the Roman Catholic churches. 

The harbour of Providence and its approaches have been much 
improved since the middle of the 19th century by the Federal 
and state governments. Between 1853 and 1873 the low-water 1 
depth of the channel was increased from 4J ft. to 12 ft., at a cost j 
of $59,000; from 1878 to 1895 the depth of the channel was 
further increased to 25 ft., and anchorage basins were created 
with a minimum depth of 20 ft. for a width of 600 ft,, with a 
minimum depth of 18 It. for a width of 725 ft., with a minimum 
depth of 12 ft. for a width of 940 ft., and with a minimum depth 
of 6 ft. for a width of 1060 ft. Between r8g6 and 1906 the 
channel from Sassafras Point to the ocean was widened to 
400 ft., and by 1909 the anchorage area, having a depth of 25 ft., 
was further increased to about 288 acres. Between 1867 and 
1909 the channel of the Seekonk river was dredged to a depth 
of i6 ft. os far as Pawtucket at the head of navigation. In 
1908 the commerce, largely coastwise, of Providence Harbor, 
amounted to 3,379,594 tons, chiefly coal, general merchandise 
and fish, valued at $93,309495. In igog the value of the foreign 
imports, chiefly salt from "rurks Island and lumber from Nova 
Scotia, amounted to $1,893,551, and the value of the exports to 
$12,517. Of greater importance to Providence than its com¬ 
merce are its manufactures, the value of which in 1905 was 
$91,980,963, or r6‘9 % more than in igoo. Its factory products 
were valued at 45’5 % of the state’s total; its wage-earners were 
4o‘g % of the state’s total; and nearly one-half of the worsted 
goods and more than one-fourth of all the textiles made in the 
state were manufactured here, as were four-fifths of the rubber 
and elastic goods, nine-tenths of the foundry and machine-shop 
products, and all the gold and silver refined, not from the ore. 
The Gorham Company engage here in the manufacture of gold, 
silver and bronze works of art; the American Screw Company, 
the Brown & Sharpe Manufacturing Company, and the 
Nicholson File Company have factories here; and here the 
famous Corliss engines were first made about 1847. ft* 1905 
Rhode Island ranked first among the states and territories of the 
Union in the value of jewelry manufactured, and more than 
99 % of this was made m Providence, which produced 26^9 % 
(by value) of all the jewelry made in the United States. The 
value of the jewelry made in Providence in 1905 was $14,317,050, 
being 15’6 % of the value of the city’s entire factory product. 
Closely allied with this manufacture were the reducing and re- 
fining of gold and .silver sweepings, &c. (none from ore), with a 
product value in 1905 of $4,260,698, and silversmithing and the 
manufacture of silver-ware with products in 1905 t^ued at 


J5>3*3>*64. Actually the largest industry in 1905 was the 
manufacture of worsted goods, valued at $21,020,892. Other 
important manufactures are foundry and machine-shop products 
(1905. <9,358,687)) woollen goods ($2,080,658), cotton goods 
($1,025,264) and cotton small wares ($1,967,298), dyeing and 
finishing textiles ($2,254,074), rubber and elastic goods 
($2,167,983), and malt liquors ($1,427,246). 

Providence is governed under a city ch^er of 1832, subse¬ 
quently mended. A town meeting is still held annually for 
the administration of the fund (referred to above) called the 
Dexter donation. Under the city charter only citizens who pay 
a tax on $134 worth of real property or $200 worth of personal 
property may vote for members of the city council. Until 
1842 there was the further requirement that every voter should 
be the eldest son of a freeholder. The city council is composed 
of: a bowd of aldermen, one from each of the ten wards, which 
may redistrict the city every five years, and until 1895 acted 
as a returning board, and which is pre,sided over by the mayor; 
Md a common council of four members from each ward, elected 
in open ward-meeting by the qualified freeholders of the ward. 
Elections are annual. The aldermen and common council meet 
together to organize and to elect municipal officers, not other¬ 
wise provided for. The greater size of the common council 
gives it the power in joint sessions; and although the vote of 
the city for mayor is normally Democratic, the vote of the 
qualified freeholders (which is only about 40 % of the total vote) 
for common-councilmen and aldermen is always Republican. 

The two houses acted before 1895 as a board of registration; 
the council now chooses a board of three members with a term of 
three years. The city council and a school committee of 33 
members (3 ex officio] 30 elected by ward.s, one each year from 
each ward for a three-year term) control the public schools. 
The mayor has had the veto power only since 1854; and until 
1866 his veto could be overridden by a majority vote; a three- 
fifths vote of each chamber is now necessary. The mayor was 
at the head of the police department until 1901, when a commis¬ 
sion of three was created; until 1906 these police commissioners 
were appointed by the governor of the state, but they are now 
chosen by the mayor with the approval of the board of alder¬ 
men. In the .same way the mayor appoints a commissioner of 
public works for a term of three years. The three commissioners 
of the fire department and the three members of the board for 
the as-scssment of taxes are chosen by the city council. The 
city treasurer (since 1858) and the overseer of the poor and the 
harbour-master (since 1866) are elected by popular vote. I’he 
municipality owns and operates the waterworks, and there are 
municipd bath-houses. 

Providence was founded in 1636 by Roger Williams, an exile 
from Massachusetts, and its early history is closely bound up 
with the early history of Rhode Island, it being one of the four 
towns out of which this commonwealth was formed. Having 
agreed with Canonicus and Miantonomo, the Narraganset 
.sachems, for the purchase of a considerable tract of land, Wil¬ 
liams built his house about 50 ft, east of what is now North Main 
Street and nearly opposite the confluence of the Moshassuck 
and Woonasquatucket rivers, and he named the place Providence 
in recognition of his divine guidance hither. He and a few 
companions who had accompanied him into exile immediately 
e.stablished a town government with monthly town meetings, 
and in the next y ear,i637,after the arrival of a few more settlers, 
a plantation covenant was adopted which laid the basis of the 
future commonwealth on a new principle—the complete .separa¬ 
tion of religious and civil affairs. In 1644 Williams secured 
a charter uniting Providence, Aquidneck (Portsmouth) and New¬ 
port, as “ The Incorporation of Providence Plantations in the- 
Narraganset Bay in New England”; these three towns (and 
Warwick) organized in Providence in May 1647 under this 
government. The charter of the 24th of November 1663, to 
the Governor and Company of the English Colony of Rhode 
Island and Providence Plantations, perpetuated the name 
Providence Plantations, which still remains a part of the legal 
title of the state. Providence was incorporated as a town by 
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the Colonial Assembly in 1649; in 1730-1731, when the area of 
Providence was 370 sq. m., Scituate (including Foster), Glocester 
(including Burrillville), and Smithfield (including North Smith- 
field and Lincoln) were set off; in the next thirty years the area 
of the township was reduced to 5i M. m. by the separation of 
Cranston, Johnston and North Providence, parts of which have 
been re-annexed since i860. Providence was chartered as a 
city in 183a. During King Philip’s War, in 1676, the town was 
attacked by Indians and the northern half was burned. In 

J une 1772, a British schooner, the “ Gaspec,” while chasing a 
tovidence packet-boat ran aground at what has since become 
known as Gaspee Point, whereupon its capture was planned by 
Jol^ Brown (1736-1828), a Providence merchant, and the plan— 
including the burning of the vessel—^was carried out under the 
command of Abraham Whipple (1733-1819). During the war 
much privateering was carried 'on from Providence. The 
British occupation of Newport during the War of Indcjiendence 
caused the transfer of the important foreign commerce of that 
city to Providence, but as a consequence of their superior railway 
facilities most of this went to New York and Boston before the 
middle of the 19th century. In September 1815 Providence 
was visited by a gale which did about f 1,000,000 damage to its 
shipping and other property. In 1830 Providence had ceased to 
be a great port and had begun to be a textile manufacturing 
place. Until 1900 Providence was one of the two capitals of 
the state, Newport being the other; since 1900 it has been the 
sole capital. 

Sec H. C. Dorr, " The Planting and Growth of Providence," in 
the Rhode Island Historical Tracts (Providence, 1882); W. A. Crecnc 
and others. The Frooidence Plantations for Two Hundred and Fifty 
Years (Providence, 1886); W. R. Staples, Annals of the Town of 
Providence (Providence, 1843); W. B. Weedon, " ftovidcncc, the 
Colony of Hope," in L. P. Powell's Historic Towns of New England 
(New York, 1898I; H. K. Stokes, " Finances and Administration of 
Providence " (Baltimore, 1903) in Johns Hof kins University Studies 
in Historical and Political Science; and William Kirk and others, 
A Modern City : Providence. Rhode Island, and Us Activities (Chicago, 
1909). 

PROVIHCE (Lat. frovincia; perhaps a contraction of provi- 
denlia), a term originally applied, in ancient Rome, to the depart¬ 
ment or sphere of duty assigned to one of the higher magistrates, 
the consuls and praetors.^ When, with the spread of the 
Roman arms, the government of conquered countries grew to 
be one of the most important duties of the higher magistrates, 
the term province, from designating the government of a con¬ 
quered country as one particular duty of a Roman magistrate, 
came to be used generally as a designation of the country itself. 
Thus in later days it was applied to analogous territorial sub¬ 
divisions of a country, as opposed to the centre of government; 
and apart from any territorial signification, the term is used 
generally for a sphere of duty. 

It is to the older sense of the term as a subject territory lying 
outside of Italy and governed by Roman magistrates that the 
following historical remarks apply 
Asdistinguishedfrom Italy, the provinces paid tribute to Rome, 
for, at least from the time of the Gracchi, it was a recognized 
constitutional principle that the provinces were the estates of 
the Roman people and were to be managed for its benefit. 
Under the republic the constitution of a province was drawn up 
by the victonous Roman general assisted by ten commissioners 
appointed by the senate from its own body, and the province 
was henceforth governed on the lines laid doivn in this constitu¬ 
tion or charter {lex provinciae). For administrative purposes 
the province was divided into districts, each with its capital, the 
magistrates and council of which were responsible for the col¬ 
lection of the district taxes. For judicial purposes the province 
was divided into circuits {conventus), and in the chief town 
of each circuit the governor of the province regularly held 
assizes. 

1 Only those magistrates who had imperium (military power) 
had a province. When the province of a quaestor is mentioned it 
refers to the province of the consul or praetor to whom the quaestor 
is subordinate. In familiar language any business was called a 
province. 


Cities taken by the sword were destroyed, and their lands 
were turned into Roman domains and were let out by the censors 
at Rome to private persons, who undertook to pay a certain pro¬ 
portion of the produce. Royal domains, such as those of 
Syracuse, Macedonia, Pergamum, Bithynia and Cyrene were also 
confiscated. On the other hand communities which surrendered 
without offering an obstinate resistance were usually albwed to 
retain their personal freedom and private property, and their 
chief town was left in the enjoyment of its territory and civil 
rights; but all the lands were subjected to a tax, consistmg 
either of a payment in kind (vecHgal) or of a fixed sum of money 
(Irihutum, stipendium), and m some cases a custom-duty {par- 
torium) was levied, It is to this latter class of communities (the 
civitales vectigales or stipendiariae) that the large majority of the 
provincial states belonged. In a better position were those 
states whose freedom was guaranteed by Rome on the ground 
of old alliances or special loyalty. Their freedom was recognized 
either by a treaty or by a decree of the Roman people or senate. 
As a decree of the people or senate could at any time be recalled, 
the position of the free statas without a treaty was more pre¬ 
carious than that of the treaty states (civitales foederatae). The 
latter, though not allowed to meddle in foreign politics, enjoyed 
a certain amount of internal freedom, retained their lands, paid 
no taxes, and were bound to render those .services only which 
were expressly stipulated for in the original treaty, such as 
furnishing ships and troops, supplying com at a certain price 
and receiving Roman officials and soldiers en route. Amongst 
these treaty states were Massilia (Marseilles), Athens, Rhodes 
and Tyre. The privileges of the free but not treaty states were 
somewhat similar, but, as stated, more precarious. All political 
distinctions, save that between slave and freeman, disappeared 
when Garacalla bestowed the Roman franchise on the whole 
empire. 

Provincial Diets. —Apart from the government by Roman 
officials, every province appears to have had, at least under the 
empire, a provincial assembly or Diet of its own (concilium or 
commune), and these’Diets are interesting as the first attempts 
at representative assemblies. The Diet met annually, and was 
composed of deputies (legati) from the provincial districts. It 
arranged for the celebration of religious rites and games, especially 
(under the empire) for the worship of the emperor, the neglect 
of which was severely punished. The actual celebration was 
under the conduct of the high priest of the province, a person of 
much dignity and importance, perhaps the forerunner of the 
Christian bishop. The Diet also decreed the erection of statues 
and monuments; it passed votes of thanks to the outgoing 
governor, or forwarded complaints against him to Rome; and 
It liad the right of sending embassies direc-t to the senate or 
the emperor. 

The Provincial Governor .—^Tbe provinces were aclministerefl by 
governors sent direct from Rome, who held office for a year. From 
the formation of the first provinces in 127 B.c. down to the time 
of Sulla (82 B.c.) the governors were praetors (sec Praetor) ; from 
the time of Sulla to that of Augustus the praetors remained in 
Rome during their year of office, and at the end of it assumed the 
government of a province with the title of propraetor. This applies, 
however, only to provinces which were in a settled state and could 
consequently be administered without a large military force. A 
province which was the scat of war, or was at least in a disturbed 
state, was committed to the care either of one of the consuls for 
the year or of a commander specially appointed for the purpose with 
the title of proconsul, who might be one of the consuls of the pre¬ 
ceding or of a previous year, or else a former praetor, or even, in 
rare cases, a private individual who had held neither consulship 
nor praetorship. Thus the distinction between consular (or pro¬ 
consular) and praetorial (or propractorial) provinces vari^ nom 
year to yeai' with the military exigencies of different ports of the 
empire. At the close of the republic, however, we find even such 
a peaceful province as Asia administered by a proconsul. In the 
earlier period of the republic the senate either before or after the 
elections determined which provinces were to be governed by con¬ 
suls and which by praetors, and after their election the consuls 
arranged between tncm.selves by lot or otherwise which of the 
provinces nominated by the senate each should have, and similarly 
with the praetors. But in order to pard against partiality the 
Sempronian law of 123 B.c. provided that the senate should yearly 
nominate the two consular provinces before the election of the 
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consuls, and that the consuls should after their election but before 
their entry on office arrange between themselves which of the two ! 
provinces each should have. TTie Pompeian law of 53 n.c. enacted 
that no one should hold the goverrmrship of a province till at least 
five years after his consulship or practorship. This law was re¬ 
peal^ by Caesar ^ter the battle of Fharsalia, but was re enacted 
under Augustus; it severed the connexion which had previously 
existed between an urban magistracy and the governorship of a 
m-ovince, and turned the latter, from the mere prolongation of a 
Roman magistracy, into an independent office. Like maKistracies 
at Rome a provincial governorship was regularly held for one year; 
but, unlike them, it could be prolonged, mrmcrly by a vote of the 
people, later by a decree of the senate. The Julian law of Caesar 
(46 B.c.) enacted that the governorship of a consular province ^ould 
be held for two, that of a praetorian province for one year. The 
necessary supplies of men and money were voted to the governor 
by the senate. His staff consisted of one or more lieutenants 
(legait), a quaestor {q.v.) and numerous subordinates. The lieu¬ 
tenants were nominated by the senate from men of senatorial rank; 
if they proved incompetent, the governor dismissed them; if 
they showed ability, he entrusted them with military or Judicial 
iunctions. Besides the.se the governor took with him from Rome 
a number of young men of tlie upper classes to assist him in the 
government. These were known as the companions (comites) or 
suite of the governor, somotimes, but incorrccUy, as the praetorian 
cohort (see Pkaetorians). These members of his suite were chosen 
by the governor himself, who was responsible for tliem, but they 
were maintained at the expense ol the state, and under the empire 
received regular pay. In addition there was a crowd of beadles, 
clerks, couriers, criers, doctors, dragomans, &c., not to spook of 
ireedxien and slaves for the personal service of the governor. Under 
the republic the governor was not allowed to take his wife with him 
to his province; under the empire he might do so, but he was answer¬ 
able for her conduct. Before setting out for his province the 
governor, clad in the purple military robe of his office, ofiered sacri¬ 
fice on the Capitol; then immediately after receiving the imperium 
or military command he marched out ol the city (for the imperium 
could only be exercised outside of Rome and was forfeited by 
staying in the city), preceded by his sergeants (Hetores), and accom¬ 
panied by his suite. He was bound to travel direct to his pro¬ 
vince; the means of transport were supplied partly by the state, 
partly by the provinces through whicli he travelled. His year of 
office began from the day he set foot in his province, but the time 
of arrival varied with the length and difficulty ol the route. In 
the hands of the governor all powers military and civil were united. 
He commanded all the troops in the province, and had power to 
raise levies of Roman citizens as well as ol provinciaU, and to make 
requisitions of war material. He possessed Ixith criminal and civil 
jurisdiction; as criminal judge he had the power of life and death, 
and from his sentence none but Roman citizens could appeal; as 
civil judge he was guided partly by the cliart,cr of the province 
(iex provinciae), partly by the edict which it was cu.storaary for him 
to issue before his entrance on office (compare Praetok), partly by 
the original laws of the country so far .as tlicir validity was acknow¬ 
ledged by the charter nr by the governor’s own edict. Under the 
empire Gaiu.s wrote a commeutary on the provincial edict, and it 
is usually supposed that this wsa a general edict drawn up for use 
in all the provinces and superseding all separate edicts for tlie 
different provinces. Mommsen, however, is of opinion that Gains 
on^ commented on the edict of a particular province. 

Condition of the Provinces under the liepubhc. —Under the repubhc 
the Roman people regarded the provinces as so many estates from 
which they were to derive revenue. The weal or woe of the pro- 
vinciats was of no moment, but the development of the material 
resources of the provinces was oi great moment. Hence agriculture 
and commerce were encouraged, settlements were made, roads and 
aqueducts were constructed; in sliort, the Roman aimed at exploit¬ 
ing his empire by a system of prudent economy as far as possible 
removed from the blind rapacity which has turned the empire of 
the Turk from a garden into a wilderness. But the Roman govcriiorB 
were too apt to look on their provinces as their own pecuhai'prey; 
they had usually bought their way to office at vast expense, and they 
now sought in the provinces the means of reimbursing themselves 
for the expenditure they had incurred at Rome. The annual 
change of governor was tlius a frightful calamity to the provincials, 
for every year brought a repetition of the same extravagant de¬ 
mands to be met by &e same or, as the proviuce became exhausted, 
still heavier sacrifices. Redress was to be had originaUy by a com¬ 
plaint to H»e senate; after 149 n.c. there was a regular court estab¬ 
lished at Rome for the trial of cases of extortion [repetundae) by 
provincial governors. But, even when after much trouble and 
expense the provincials had arraigned their oppressor, it was difficult 
to secure his condemnation at the hands 01 juries composed (as 
they usually were) of men who had a fellow-feeling for the offender 
because they bad themselves committed or hop^ for means of 
committing similar offences. Besides the governor, two classes 
of harpies joined in wringing the uttermost farthing from the 
unhappy provincials. were the pui/Ucami or farmers of 

tte taxes, and the money-lenders (ne^oiUileres), who supplied a 
temporary accommodation at ruinous rates oi interest. Both these 


classes were recruited froiq the ranks of the Roman knights, and, 
since from the legislation of Gaius Gracchus (^122 n.c.) the juries 
were drawn at first exclusively and after Suita’s time (81 B.c.j 
partially from the knightly ordcDr,‘ the provincial governor could 
not check the excesses oi those blood-suckers wi&out risking a 
condemnation at the hands of their brethren. Accordingly he gener¬ 
ally made common cause with them, backing their exactions when 
needful by military force. 

The Provinces under the Empire. —Under the empire the pro¬ 
vinces fared much better. The monarchy tended to obliterate the 
distinction between Romans and provincials by reducing both to a 
common level of subjection to the emperor, who meted out equal 
justice to all his subjects. The first centuries of the Christian 
era were probably for some of the countries included in the 
Homan Empire the happiest of their histo^; Gibbon indeed fixed 
on the period from the death of Domitian to the accession of 
Commodus (96-180 A.p.) a.s the liappiest age of the world. 

Augustus, in 27 n.c., divided the provinces into imperial and 
senatorial. Those which, from their proximity to the frontier or 
the turbulence of their population, required the presence of an 
array were placed under the direct control of the emperor; those 
which needed no troops were left to be administered by the senate, 
(i) The senatorial provinces were ruled by an annual governor as 
under the republic. Of these provinces Augustus ordained that 
Africa and Asia should be consular, the rest praetorian; but all 
the governors ol the senatorial provinces were now called pro- 
consuls, Their powers and dignities were much the same as they 
had been under the republic, except that they had now no troops, 
or only a handful to maintain order, (z) The imperial provinces 
were governed by imperial iieutenants (legali Caesari.'ij, who were 
nominated by the emperor and liuld office at his pleasure; all of 
them had Ihe power of the sword (jus gladii). For the adminis¬ 
tration of the finances these lieutenants had procurators under 
them, while the governors of the senatorial province.s continued 
to have quaestors as under the republic. Another class oi impeiial 
provinces consisted of those which from the physical nature of the 
country (as the Alpine districts) or the backward state of civiliza¬ 
tion (as Mauretania and Thrace) or the stubborn character ol the 
people (as Judaea and Egypt) were not adapted to receive a regular 
provincial constitution. These were regarded as domains of the 
emperor, and were managed by a procurator (01 the case of Egypt 
by a pracfect, see Praeskct) nominated by and responsible to the 
emperor. 

Under the empire all provincial governors received a fixed 
salary. Complaints against them were brought before the seiiate, 
and the accusers were allowed a senator to act as their advocate. 
The lengthened periods during which the governors, at least in the 
imperial provinces, held office, together with the oversight exercised 
by the emperor, alleviated materially the position of the provincials 
under the empire. In order to kcqi liimself well iiilormed of what 
was passing in the empire, Augustus established a post whereby 
official despatclics were forwarded by couriers and official persons 
were conveyed by coaches. The post, however, was only for the 
use of the government; no private person was allowed, unless by 
an exceptional concession, to avail himself of it. (J. G. Fk.; X.) 

Authorities.— The most cxliaustive account of the Roman 
proviuces and their administration will be found in Marguardt. 
Hdmische Staatsverwaltung (l88r), vol. i. .See also W. T. Arnold, 
Itoman Provincial Administration (1879); Mommsen, Roman Pro¬ 
vinces under the Empire (1884); C. Halgan, L'Administration des 
provinces senatoriales sous I'cmpire, with full bibliography of the 
subject; and T. M. Taylor, Constitutional and Political History of 
Rome (1899). 

PROVINCETOWN, a township ut the N. end of Cape Cod, in 
Barnstable county, Ma.ssachusetts, U.S.A. Pop. (i8yo), 4642; 
(1900), 4247; (1905, state census), 4,362. Area about 9J sq. m. 
The township is served by the New York, New Haven & Hart¬ 
ford railway, and by a steamship line to Boston. The harbour, 
which is important as a harbour of refuge, is protected on the 
east by land, and the Federal government has strengthened this 
protection by dikes and groins and other sand-catching devices; 
it has five lighthouses. There is a magnificent beach stretching 
30 m. from iVovincetown village to Eastham. The village is a 
summer resort. Through many generations the inliabitants 
have gained their hving chiefly from the sea; the township’s 
fisheries, however, have greatly decreased in importance (the 
invested capital diminishing (>fi % in 1885-1895). llie 
prosperity it retains is not a little due to Portuguese from the 
Cape Verde Islands and the Azores, and to British Americans. 
Provincetown village was long second only to Gloucester in 
tiie cod fisheries, which low prices and the introduction of 
larger vessels and oorrespondingly costlier fittings have greatly 

’ Sulla excluded the equites from the list; the lex Aurelia (70) 
reinstated them. 
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liandicapped. Whaling retains a remnant of its old importance, 
and there are also mackerel and shore fisheries, oil-wor^, cold 
storage establishments for preserving fish for fo^ and bait, and 
canning works for herring. The first settlement here was made 
about 1680; it became a “ district ” or precinct of Truro in 1714, 
and was established as a township with its present name in 1737. 
Provincetown Harbour was possibly visited by Caspar Cortereal 
in 1501; Gosnold explored it and its vicinity in 1602, and John 
Smith was here in 1614. It was in this harlwur that the “ May¬ 
flower ” compact (see Massachusetts) was drawn up and 
signed by the Pilgrims before they proceeded to Plymouth, in 
1620; here John Carver was chosen the first governor of Plymouth 
Colony, and Provincetown was the first landing place (on Satur¬ 
day the nth [o.s.] of November) of the Pilgrims in the New 
World. A memorial of the “ compact,” of polished Acton 
granite, 6 ft. high, with two bronze' tablets, was erected before 
the town hall by the Old Colony Commission, and on High Pole 
Hill on tlie aoth of August 1907 the corner-stone of a second 
memorial (completed in 1909, dedicated Aug. 5,19J0), a granite 
tower, 252 ft. high, was laid, addresses being delivered by 
President Roosevelt, James Bryce and H. C. Lodge. In Pro¬ 
vincetown Harbour, on the ist of January 1862, James M. Mason 
and John Slidell, the envoys of the Confederate States to Great 
Britain and France re.speclively, who bad been taken by a 
Federal vessel from the Briti.sh ship " Trent,” were restored by 
the Federal authorities to H.B.M.S, " Rinaldo,” after their 
detention in Fort Warren in Boston Harbour. 

PROVINS, a town of northern France, capital of an arron- 
dissement of the department of Seine-ct-Marne, at the junction 
of the Durtain with the Voubie (an affluent of the Seine), 59 m. 
E.S.F,. of Paris by rail. Pop. (1906), 7546. The town enjoys a 
certain reputation for its mineral waters (which contain iron, 
lime, and carbonic acid, and are used for bathing and drinking), 
and is also known from its trade in roses, but it derives a higher 
interest from numerous remains of its medieval prosperity. 
Provins is divided into two quarters—^the ville-haute and 
the less ancient ville-basae—which in the 13th century were 
surrounded by fortifications. There still remains a great part 
of these fortifications, which made a circuit of about 4 m., 
strengthened at intervals by towers, generally round, and now, 
being bordered with fine trees, form the principal promenade of 
the town. The large tower situated within this line, and variously 
known as the king’s, Caesar's or the prisoners’ tower, is one of 
the most curious of the 12th century keeps now extant. The 
base is surrounded by a thick mound of masonry added by the 
English in the 15th cerilury when they were masters of the 
town. The tower serves as belfry to the church of St Quiriaee, 
which dates its foundation from the 12th century. These two 
buildings in the ville-haute rise picturesquely from the crest 
of a steep wooded hill above the ville-basse. The church 
preserves among its treasures tlie pontifical ornaments of St 
Edmund of Canterbury (d. 1242). The interior is plain, but 
very beautifully proportioned. The appearance of the exterior 
suffers from an inappropriate dome erected above the crossing. 
The palace of the counts of Champagne, lotne fragments 
of which also belong to the 12th century, is occupied by 
the communal college. The old tithe-barn is a building of the 
13th century with two fine vaulted chambers, one of which is 
below ground. The church of St Ayoul dates from the 12th to 
the r6th centuries, the transept being the oldest part; it is in a 
state of great dilapidation, and the choir is used as a storehouse. 
St Croix belongs partially to the 13th century. Extensive 
cellars, used as warehouses in the middle ages, extend beneath 
portions of the town. On Morit Ste Catherine, opposite Provins, 
the general hospital occupies the site of an old convent of St 
Clare, of which there remains a cloister of the r4th century. 
The sub-prefecture, tribunals of first instance and of commerce 
are among the public institutions. There is on active trade in 
grain, livestock and wool, and the ind\istries include flour- 
milling, nursery-gardening, brickihaking, and the manufac¬ 
ture of porcelain, pianos, gas and petrol engines, agricultural 
implements and sugar. 
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Provins begin to figure in history in the 9th century. Passing 
from the counts of Vermandois to the counts of Champagne, it 
rapidly attained a high degree of pimperity. C^th and leather 
were its staple manufactures, and its fairs, attended by traders 
from all parts of Europe, were of as much account as those of 
Beaucaire, while its money had currency throughnirt Europe. 
In the 13th century the population «f the town is said to have 
reached 60,000; but the plague of 134C and the famine of 1349 
proved disastrous. The Hundred Years’ War, during wluch 
Provins was captured and recaptured, con^leted the ruin of 
the town. Durmg the religious wars it sidra with the Catholic 
party and the League, and Henry IV. obtained possession of it 
in 1592 only after thirteen days’ siege. 

Sec Felix Bourquelot, Hisloirt di Provins {2 vols., Provins, 
J830-1840). 

PROVISION (Lat provisio), a term meaning strictly the act 
of providing, or anything provided, especially m respect of iood 
(provisions) or other necessaries. In constitutional law it 
signifies the act by which an ecclesiastical office or benefice is 
conferred by a person having competent authority for the 
purpose; and the word is specially used of appointments made 
by the pope in derogation of the rights of ecclesiastical patrons. 
Innocent III. (1198-1216) seems to have been the first pope who 
directed prelates to collate his nominees to cantmries and otiier 
benefices, but it was during the pontificate of Innocent IV. 
(1243-1254) that the practice first assumed alarming propor¬ 
tions. Vigorous protests were then made in England and France 
against the large number of papal provisions in favour of non¬ 
resident Italian clerks. These protests were not widiout effect 
for a while; but the popes, finding it impossible to carry on the 
work of government without this means of rewarding their 
servants, soon began to show little regard to national protests. 
The English parliament held at Carlisle in 1307 petitioned the 
king for a remedy against this abuse, but though he promised 
redress nothing was done. Meanwhile the popes had been 
asserting claims to appoint bishops in certain events <hi their 
own initiative, and at last Clement V. (1305-1313) reserved 
to himself the right of appointment in all cases. Aftei' lus time 
tlierc is scarcely an instance of an English bishop being elected 
in accordance with tlie older procedure by the cathedral chapter. 
If an election were made the pope usually either overrode it by 
another appciintment or, ignoring tlie election, appointed the 
elected clerk by a bull of provision. The Hundred Years’ War 
caused an outburst of indignation against the use of papal pro¬ 
visions, whether to the amonrics and collative offices or to 
bishoprics. The popes had taken up their residence at Avignon 
and had become mere creatures of the kings of France. The 
English nobility and gentry were bitter at seeing vast sums of 
money pass out of the country into the hands of their enemies. 
To remedy the evil the first Statute of Provisors was enacted in 
1351. It declared that the free elections of bishops and other 
dignitaries should take place in accordance with the ancient 
practice; that bishops and ecclesiastics should have free presenta¬ 
tions to benefices and offices in their gift; that in the event of 
any provision being made by the pope the king should have the 
same right of coUation as his progenitors had before they granted 
free election; and similarly where the pope provided to a benefice 
or office in Ae gift of secular or regular clergy the king was to 
iiave the collation for that occasion. Provisors who interfered 
with the rights of the king or patron were liable to arrest and 
imprisonment on conviction. The act was supplemented in 
1353 by the first Statute of Praemunire, by which appeals outside 
tlie realm were prohibited and persons who offended were made 
liable to outlawr)'. This legislation against pa|>al provisions was 
anti-clerical rather than anti-papa'. There are no signs that it 
was promoted by the English clergy, who seem to have accepted 
the claim of the popes to control their patronage. In spite of 
the statutes the popes still continued, as the papal registers 
show, to make provisions to English benefices and offices, and 
it is evident that the statutes were not enforced. The Statute 
of Provisors was confirmed by a second statute in 1364, but this 
again seems to have had little effect. Attempts were made to 
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establish a concordat on the subject between the king and pope; 
its terms, however, were all in favour of the latter. At last, 
in 1389, a third Statute of Provisors was enacted which 
provided that the statute of 1351 should be firmly holden for 
ever and " put in due execution from time to time in all manner 
of points.” The new statute was carried into effect as regards 
canonries and benefices; but, until the Reformation, bishops 
were nominally appointed by a papal bull of provision. The 
person appointed, however, was usually nominated by the king, 
and the bull was not is.sued without his consent. 

Authoritjes. —Statutes of the Realm', Calendar of Papal Registers-, 
J. I.C Nove, Fasti ecclesiae anglicanae; Rolls of Parliament-, F. W. 
Sfaitlaiicl, Canon Law in the Church of England-, W, Stubbs, Con- 
slittiUonal History of England; Anglia sacra. (G.'J.T.) 

PROVISIONAL ORDER, a method of procedure followed by 
several government departments in England, authorizing action 
on the part of local authorities under various acts of parliament. 
Procedure by provisional order is a substitute for the more 
expensive course of private bill legislation; it is usually employed 
for such purposes as alteration of areas, compulsory purchase 
of land, building of light railways, &c. A preliminary local 
inquiry is first held in public by an inspector of the department 
to whom application has been made to is.sue it. Upon the report 
of the inspector and other information the department decides 
whether or not to issue the order. The order when issued has no 
force until it is confirmed by parliament. For this purpose it 
is included with other orders in a confirming bill, introduced by 
the minister at the head of the department concerned. In both 
houses of parliament all provisional order bills are referred to 
examiners for compliance with standing orders. In the House of 
Lords, if a provisional order bill is opposed, it is referred to a 
select committee and then to a committee of the whole house; 
if not opposed, it goes, after second reading, to a committee 
of the whole house, and in both cases then proceeds as a 
public bill. In the House of Commons, the bill goes after second 
reading to the committee of selection or to the general committee 
on railway and canal bills; if unopposed it is treated as an 
unopposed private bill; if opposed it goes to a private bill 
committee, which hears evidence for and against. 

PROVO, a city and the county-seat of Utah county, Utah, 
U.S.A., on the Provo River, 3 m. U. of Utah Lake, and about 
45 m. S. by E. of Salt Lake City. Pop. (1890), 5159; (1900), 
6185, of whom 1176 were foreign-born. Provo is served by the 
Rio Grande Western and the San Pedro, Los Angeles & Salt Lake 
City railways. It is situated at an altitude of about 4530 ft., 
in a region of fine scenery, Provo Canon, Uridal Veil Falls and 
Utah Lake being of especial interest. The city has a general 
hospital and is the seat of the state mental hospital and of 
Brigham Young University (a Mormon institution), founded by 
Brigham Young in 1873, opened as an academy in 1876, and in¬ 
corporated in 1896; it comprises a college and high commercial, 
music, arts and trades, agricultural and preparatory schools. 
Provo has various manufactures, including woollen goods, lime, 
pottery and bricks, and the city is a shipping point for a fertile 
agricultural and fruit-producing region. Within a radius of 
forty or fifty miles of Provo are a number of important mines. 
Provo was settled in 1849 and was chartered as a raty in 1831. 

PROVOST (through 0 . Fr. prevosl, mod. prevot, Lat. prae- 
positus, set over,from praeponere,to place in front), a title attached 
to various ecclesiastical and secular offices. In ecclesiastical 
usage the word praepositus was at first applied by the Church 
fathers to any ecclesiastical ruler or dignitary. It early, how¬ 
ever, gained a more specific sense as applied to the official next 
in dignity to the abbot of a monastery, or to the superior of a 
single cell. Thus in the rule of St Benedict the provost {pae- 
posilus) is the siiperior of the monastery immediately subordinate 
to the abbot, the dean (decanus) being associated with him. 
From the Benedictine rule this arrangement was taken over by 
Chrodegang of Metz when he introduced the monastic, organiza¬ 
tion of cathedral chapters. In these the provostship {pae- 
positura) was normally held by the archdeacon, while the office of 
dean fell to the archpriest. In many cathedrals the temporal 


duties of the archdeacons made it impossible for them to fulfil 
those of the provostship, and the headship of the chapter thus 
fell to the dean. In England the title '* provost ” has thus 
everywhere given way to that of “ dean ”; in Germany, on the 
other hand, Probsi is still the style of the heads of certain 
chapters. The title has also been preserved in certain dioceses 
of the German Evangelical Church as the equivalent of Superin¬ 
tendent, and both the Roman Catholic and Protestant chaplains- 
general of the forces have sometimes, e.g. in Prussia, the title 
Ftldpohst. The heads of Augustinian and Dominican friaries 
are termed “ provost or prior ” {praepositus vel pior), those of 
Cistercian monasteries “ provost or warden ” {paepositus vel 
mstos). Finally the name paepositus was sometimes used for 
the secular advocatus of a monastery. With the ecclesiastical 
use of the title is connected its English application to the heads 
of certain colleges; “provost” is still the .style of the principals 
of Queen’s, Oriel and Worcester Colleges at Oxford, of King’s 
Collie at Cambridge, of Trinity College at Dublin and of Eton 
College.* 

As a secular title praepositus is also very old; we need only 
instance the paepositus sacri cubiculi of the late Roman Empire, 
and the paepositus palatii of the Carolingian court. The impor¬ 
tant developments of the title in France are dealt with below. 
From France the title found its way into Scotland, where it 
survives in the style (provost) of the principal magistrates of 
the royal boroughs (“ lord provost ” in Edinburgh, Glasgow, 
Aberdeen, Perth and Dundee), and into England, where it is 
applied to certain officers charged with the maintenance of 
military discipline. A provost-marshal is an officer of the army 
appointed when troops are on service abroad for the prompt 
repression of all offences. He may at any time arrest and detain 
for trial persons subject to military law committing offences, 
and may also carry into execution any punishments to be in¬ 
flicted in pursuance of a court-martial (Army Act 1881, S 74). 
A provo.st-sergeant is an officer responsible for the maintenance 
of order when soldiers are in the United Kingdom. A provost- 
sergeant may be either garrison or regimental, and he has under 
his superintendence the garrison or regimental police. 

(W. A. P.) 

The Provost in France. —The word pivot (provost) in old 
French law had many applications. In conformity with its 
etymology (paepositus) it could be applied to any person placed 
at the head of a branch of the public service, a position which, 
according to the old principles, habitually carried with it a 
right of jurisdiction. It is thus that there was at Paris the “ pro- 
, vost of Paris,” who was a royal judge, and the “ provost of 
the merchants ” (pivot des marchands), the head of the Paris 
municipality.^ There were besides—to mention only the prin¬ 
cipal provosts—the “ provosts of the marshals of France ” (privots 
des marMiaux de France), of whom more below; the “ provost of 
the royal palace ” (pivot de Vhotel Ju roi) or “ grand provost of 
France ” (grand prevot de France), and the “ provost general ” 
(pevoi general) or “ grand provost of the mint ” (grand prevot des 
monnaies). But the most important and best known provosts, 
who formed part of a general and comprehensive organization, 
were the “ royal provosts ” (pivots nryaux), the lower category 
of the royal judges. It must be borne in mind, however, that 
the magistrates belonging to the inferior category of royal 
judges (juges suballernes) had different designations in many 
parts of France. In Normandy and Burgundy they were called 
chdtelains, and elsewhere—especially in the south— viguiers. 
These were titles which had established themselves in the great 
fiefs belore their reunion with the Crown and had survived this- 
The royal provosts, on the other hand, were a creation of the 
Capetian monarchy. 

The date of this creation is uncertain, but was without doubt 
some time in the iith century. The provosts replaced the 
viscounts wherever the viscounty had not become a fief, and 

• > Where, however, the head-master, though technically sub¬ 
ordinate to the provo.st, is the effective head of the school. 

” Thus in a register of the Chitelct of Paris in the 14th century, 
we read : " i, Paris ost la pr 4 v 6 t 6 de Paris ct ccUe des marchands,” 
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h » possible that in creating them the Crown was imitating the 
ecclesiastical organization in which the provost figured, notably 
in the chapters. The royal provosts had at first a double 
character. In the tot place they fulfilled all the functions 
which answered locally to the royal power. They collected all 
the revenues of the domain and all the taxes and dues payable to 
the king within the limits of their jurisdiction. Doubtless, too, 
they had certain military functions, being charged with the duty 
of calling out certain contingents for the royal service; there 
survived until the end of the anctett regime certain military 
provosts prevols i'ipee (provosts of the sword) who were re¬ 
placed in the administration of justice by a lieutenant. Finally, 
the provosts administered justice, though certainly their com¬ 
petence in this matter was restricted. Tlicy had no jurisdiction 
over noblemen,or over feudal tenants (A<wn»i«s de ^e/),who claimed 
the jurisdiction of the court of their'over-lord, where they were 
judged by their peers—the other vassals of the same lord. 
Neither had they jurisdiction over the open country, the plat 
pays, where this belonged to local seigneurs-, and even in the towns 
over which they were set their juri^iction was often limited by 
that of the municipal courts established for the benefit of the 
burgesses. The second characteristic of the old provosts was 
that their office was farmed for a limited time to the highest 
bidder. It was simply an application of the system of farming 
the taxes. The provost thus received the speculative right to 
collect the revenues of the royal domain in the district under his 
jurisdiction; this was his principal concern, and his judicial 
functions were merely accessory. By these short appointments 
the Crown guaranteed itself against another danger : the possible 
conversion by the functionary of the function into a property. 
Very early, how'ever, certain provostships were bestowed en 
garde, i.e. the provost had to account to the king for all he 
collected. The prevotes eit ferme were naturally a source of 
abuses and oppression, the former seeking to make the most of 
the concession he had bought. Naturally, too, the people com¬ 
plained. From Joinville we leom how under St Louis tire 
provostship of Paris became a prevote en garde. At the death 
of Louis XI. the prevotes en ferme were still numerous and 
provoked a remon<itrance from the states-general of 1484. Their 
suppression was promised by Charles VIII. in 1493, but they 
are again referred to in the grande ordonnanee of 1498. They 
disappeared in the i6th century, by which time the provosts 
became regular officials, their office being purchasable. 

Other transformations had previously taken place. The 
creation of the royal baillis reduced the provosts to a subaltern 
rank. Each bailli had’in his district a certain number of pro¬ 
vosts, who became his inferiors in the official hierarchv. When 
appeals were instituted (and this was one of the earliest instances 
of their introduction) the provost, the sphere of whose competency 
was limited, was subject to an appeal to the bailli, though his 
judgment had hitherto been without appeal. Moreover, in the 
14th century they had ceased to collect the revenues of the roval 
domain, except where the prevote was en ferme, and royal 
collectors (reeeveurs royaux) had been appointed for this purpose. 
The summoning of the feudal contingents, the ban and arriere-ban, 
had passed into the hands of the baillis. Thus the provosts 
were left for their sole function as inferior judges for non-nobles, 
the appeals from their sentences going to the baillis, who also had 
jurisdiction in the first instance over actions brought against 
nobles and in cases reserved for the crown judges {cas royaux). 
This corresponded to a principle which had also applied in the 
chief feudal courts in the 13th and 14th centuries, where a 
distinction was made between judicial acts which could be per¬ 
formed enprivote, and those which had te be performed in asolemn 
assize (assise); this did not, however, always imply the existence 
of a superior and an inferior official, a provost and a bailli. 

The provost in the exercise of his legal functions sat alone as 
judge, and he alone exercised the judicial authority at his tri¬ 
bunal; but he had to consult with certain lawyers (avocats or 
procureurs) chosen by himself, whom, to use the technical phrase, 
he “ .summoned to his council ” (appelait d son eonseil). In 
1578 official counsellors (cerueiUers-magistrats) were created, but 
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were suppressed by the ordonnanee of Blois of 1579. The office 
was restored in 1609 by a simple decree of the royal council, but 
it was op^sed by the parlements, and it seems to have been 
conferred in but few cases. 

The “ provosts of the marshals of France,” mentioned above, 
were n on-legal officials (officiers de la robe courte) forming part of the 
body of the mariehaussie which was under the aneien rigime what 
the gendarmerie was after the Revolution. Their original function 
was to judge offences committed by persons following the army, 
but in the course of the 14th and 15th centuries they acquired 
the right of judging certain crimes and misdemeanours,by whom¬ 
soever committed. They became .stationary, with fixed spheres 
of authority, and the offences falling within their competency 
come to be called cas prevotaux. These were, the worst crimes 
of violence, and all crimes and misdemeanours committed by 
old offenders (repris de justice), who were familiarly known os 
the gibier des privots des marichaux (gaol-birds). Theirs was 
really a kind of military jurisdiction, from which there was 
no appeal; but the provost was bound to associate with himself 
a certain number of ordinary judges or graduates in law. The 
provost of the marshals did not himself judge what was a 
cas prevotal; this had in each case to be decided by the nearest 
bailliage or presidial court. The presidial judges also dealt 
with cas prevotaux in concurrence with the provosts of the 
marshals. (j, p, e.) 

PROW, the fore-part of a ship, the stem and its surroundmg 
parts, hence used like “ keel,” by metonymy, of the ship itself. 
It was in old naval parlance applied to the battery of guns placed 
in the fore gun-deck. The Fr. proue and cognate forms (Ital. 
prua. Port, and .Span, proa, of which the English is an adapta¬ 
tion) represent Lat. prora, itself adapted from Gr. rrpupa, formed 
from np6, before, in front. From this word must be distinguished 
an obsolete “ prow,” brave, valiant, now only surviving in 
“ prowess,” and representing 0 . Fr. prou, mod. preux, from the 
first part of Lat. prodesse, to be profitable; the same source 
gives “ proud.” 

PROXY (short for “ procuracy ”), a term denoting either (r) 
a person who is authorized to stand in place of another, (2) the 
legal instrument by which the authority is conferred. Proxies 
are now principally employed for certain voting purposes. A 
proxy may in law be either general or special. A general proxy 
authorizes the person to whom it is entru-sted to exercise a general 
discretion throughout the matter in hand, while a special proxy 
limits the authority to some special proposal or resolution. 
Formerly a peer could give his vote in the British parliament by 
proxy, by getting another peer to vote for him in his absence, 
temporal peers only being privileged to vote for temporal, and 
spiritual peers for spiritual. This voting by proxy in the House 
of Lords was an ancient custom, often abused. In Charles ll.’s 
reign the duke of Buckingham used to bring twenty proxies in 
his pocket, and the re.sult was that it was ordered that no peer 
should bring more than two. In 1830 to 1867 inclusive proxies 
were only called seventy-three times; and on the 31st of March 
1868, on the recommendation of a committee, a new standing 
order was adopted by which the practice of calling for proxies 
on a division was discontinued. In English bankruptcy pro¬ 
ceedings creditors may vote by proxy, and every instrument of 
proxy, which may be cither general or special, is issued either 
by the official receiver or trustee. Under the Bankruptcy Act 
of 1869 very great abuses of the system of proxies arose (see 
Bankruptcv), and were investigated by a select committee of 
the House of Commons. The committee recommended the 
abolition of general proxies; and though their recommendation 
was not carried out, the Bankruptcy Acts of 1883 and 1890 put 
considerable restrictions on the use of general proxies. A share¬ 
holder in a limited liability company may vote by proxy, and 
regulations to that effect prescribing the requirements, are 
usually embodied in the articles of association. A proxy to 
vote at a meeting must, by the Stamp Act 1870, bear a penny 
stamp. In the United .States, proxies are further used for 
voting purposes in political conventions. 

In the early practice of the admiralty courts in England a 
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proxy was the authority by which the proctor or advocate 
appeared for either party to a suit. In the ecclesiastical courts 
a proxy is the warrant empowering a proctor to act for tiie party 
to a suit. Two proxies are usually executed, one au^rning 
the proctor to institute, the other to withdraw, proceedings. 
They are signed by the parties, attested by two witnesses, tmd 
deposited in the registry of the court (Phiilimore, Ecclesiastical 
Law). In the convocations of the Church of England those who 
are absent are allowed to vote liy proxy. “ Proxies,” or “ pro¬ 
curations," were also by the canon law certain sums of money 
paid yearly by parish priests to the bishops or archdeacon 
ratitme visilaiionis ■, originally the visitor demanded a proportion 
of meat and drink for his refreshment, and afterwards this was 
turned into a money “ procuration "—ad praewranitm cibumet 
potim. Marriage by proxy or deputy a custom recognized' 
either (or reasons of state or ceremonial. 

PRQDEimUS, AURELIOS CLEHEHS (348-<^. 4 io)> tnost 
remarkable of the earlier ('hristian poets in the West, was prob¬ 
ably bom at Tarraco, though Saragossa and Calagurris have also 
been claimed as his birthplace. The meagre autobiogrj^hical 
preface, which he affixed to the complete edition of his works 
when he was fifty-.seven years old, makes it dear that he received 
a liberal education—being of noble family—practised as a 
lawyer and entered official life, and finally held some high office 
under Theodosius. At the age of fifty-seven he retired to a 
monastery, but died shortly afterwards. 

Bentley calls Prudentius “ the Horace and Virgil of the 
Christians,” but his diction is stilted and his metre often faulty. 
The list of his works given in the preface mentions the hymns, 
poems against the Priscillianists and against Symmachus and 
Peristtphaston. The Diptychon or Dittochaeon is not mentioned. 
The twelve hymns of the Caihemerinon liber (“ Daily Round ”) 
consist of six for daily use, five for festivals, and one intended 
for every hour of the day. Prudentius shows Ambrose as his 
master here, but gives to Ambrose’s mystic symbolism much 
clearer expression. The Apotheosis and Ilamartigenia arc 
polemic, the first against the disclaimers of the divinity of 
Christ, the latter against the ^ostic dualism of Marcion and 
his followers. In them Tertullian is the source of inspiration. 
Of more historical interest are the two books Contra Symmackian, 
of 658 and 1131 hexameter ver.ses respectively., the first attacking 
the pagan gods, the second directed against the petition of 
Symmachus to the emperor for the restoration of the altar 
and statue of Victory which Gratian had cast down. The Pai- 
stephonon consists of fourteen hymns to martyrs. These were 
mostly Spanish, but some were suggested to Prudentius by 
sacred images in churches or by the inscriptions of Damasus. 
This book, with the Cathemerinon liber and the Psychomachta, 
was among the most widely read books of the middle ages. Its 
influence on the iconography of medieval art was great. The 
Psychomachia is aesthetically inferior, but had the greatest in¬ 
fluence of all of Prudentius’s writings. In it he depicLs the 
struggle of Christendom with paganism under the allegory 
of a struggle between the Christian virtues and the pagan vices. 
The Dittochaeon is a series of quatrains, probably intended to 
explain forty-nine pictures of a basilica. The work is more 
interesting for archaeology than for literature. 

Pmdentius's works were published bv Oisclin at Antwerp in 
1564, and by F. Arevalo at Rome in 1788, with complete commentary. 
This lost is the edition reprinted in J. P. Migm ’s Pairolcgia latina. 
vols. lui.-lx. (Paris, 1847). More recent editions are by Obbarius 
(Tfibingen. 1845) and A. Dressel (Leipzig, 188O), while a critical 
edition ha-s been undertaken by J. Bergmann. 

See also I. BOrgmann, lexicon prvdentia-num, faac. i. [a-adacendo] 
(Upsaia, 1894); M. Schanz, Getch. d. rdm. Lit. (Munich, 1904); 
A. Ebert, A tlgem. Gesch. d. Lit. d«s MiUelalters, vol. i. (and cd., Leipzig, 
1880); M. Manitius, Gesch. d. christl. lat. Poesie (Stuttgart, i«9i); 
T. K. Glover, Life and Letters in the Fourth Century (Cambridge, 
1901) ; C. Brockhaus, Aur. Prud. Clem, in seisur Badeutung f. d. 
Kirch* seiner Zeit (Leipzig, 1870); A, Pnech, Prudence ; itude sur 
la paisie UUine chrtt. au i V' sv'cle (Paris, 1888); F. St Iolin Thackeray, 
Translations from Prudentius (London, 1890); F. Maigret. Le Pofle 
chrttien Prudentius (Paris, kjo^); F,. O, Winstedt, ‘ The DoubJe 
Recension in the Pocma of Prudenthis," The Classieal Remew (1903). 
voL xvii. 


PBDVHOII, PIBRBE (1758-1833), French painter, bom at 
Cluny on the 4th of April 1758, was the third son of a mason. 
The monks of the abbey undertook hit education, and by the aid 
of the bishop of M&eon he was placed with Devosges, director 
of the art school at Dijon. In 1778 Prud’hon went to Paris 
armed with a letter to Wille, the celebrated engraver, and three 
years later he obtained the triennial prize of the states of 
Burgundy, which enabled him to go to Rome, wffiere he became 
intimate with Canova. He returned to Paris in 1787, and led 
for some time a precarious exi.stence. The illustrations which 
he excuted for the Daphnis and Chloe published by Didot brought 
hha into notice, and his reputation was extended by the 
success of his decorations in the Hotel de Landry (now 
Rothschild), his ceiling painting of “ Truth and Wusdom” for Ver¬ 
sailles (Louvre), and of “ Diana and Jupiter ” for the Gallery of 
Antiquities in the Louvre. In 1808 he exhibited ‘‘ Crime pursued 
by Vengeance and Justice ” (Louvre, engraved by Royer which 
bad been commissioned for the a.ssize courts, and “ Psyche 
carried off by Zephyrs " (engraved by Massard). These two 
remarkable compositions brought Pnid’hon the Ixigion of 
Honour; and in 1816 he entered the Institute. Easy as to 
fortune, and consoled for the misery of his marriage by the 
devoted care of his excellent and charming pupil. Mile 
Mayer, Prud’hon’s situation seemed enviable; but Mile 
Mayer’s tragical suicide on the z6th of May 1821 brought ruin 
to his home, and two years later (Feb. 16,1823) Prud’hun fol¬ 
lowed her to the grave. Mile Mayer (1778-1821) was his 
ablest pupil. Her ” Abandoned Mother ” and “ Happy Mother ” 
are in the Louvre. 

Voiart, " Notice histonque do la vie et oouvres de P. l^ud'hon," 
Arch, de i’art tranca'r, Qu. de Quincy, Discours prononci fwf la 
tombe de Pruihon, Fiv. iSej\ F.ugCuc Delacroix, Rev. des deux 
mondes, 184b; Charles Blanc, Hist, des peintres francais. 

PRUKE (adapted in various form.s, e.g. prunne, proyne, &c., 
from Fr. prune, Med. Lat. pruna, Lat. prumm, (jr. vpovvov, 
earlier vpav/xrov, plum), the name generally given to the fruit 
of various species of plums, dried, and used eitlier stewed as a 
dish or plain as a dessert fruit. The finest dessert prunes, 
known as “ French plums,” are produced from the St Julien 
plum-tree and are dried and exported from the valley of 
tlie Loire in France. California now produces a fine quality 
of “ prune.” In scientific nomenclature, Prunus is the name 
of a genus of rosaceous trees, the type of the tribe pruneae, of 
which the plum, apricot, peach, cherry, &c., are species (see 
further under Plum). From this word must be distinguished 
“ to prune,” (1) to cut or trim superfluous growth from a shrub 
or tree in order to encourage fresh growth and bring into 
regular form, &c., and (2) to trim or dress the feathers with the 
bill, used of a bird “ preening ” itself. In the first .sense the 
word is an adaptation (i6tli century) of the Old French ^ozgner, 
the second sense appears in the end of the 14th century but is 
not found in French. 

PRURrrUS, an ailment cliaracterized by intense itching of 
the surface of the body. It may occur in connexion with other 
morbid conditions, such as jaundice, diabetes, digestive dis¬ 
orders, &c., or as the result of the irritation produced by sWn 
parasites. The most serious form is pruritus senilis, which 
affects old persons, and is often a cause of great suffering, 
depriving the patient of sleep. In such cases it is probably due 
to atrophic clianges in the .skin. No eruption is visible, except 
sudi marks as are produced scratching. The treatment 
consists in the removal ol any apparent cause, and tneasures 
to strengthen the system, such as the use of quinine, iron, &c. 
Soothing lotions composed of solutions of dkalis conjoined 
with chloral, opium, hydrocyanic acid, fim., may be ^plied to 
the affected skm at b^time. 

PRUSSIA (( 3 cr. Preussen; Lat. Borussia), a kii^dom of 
(jermany, and the largest, most populous and most important 
state of the German Empire. (For map see Ge*many.) It 
is bounded on tlie N. by the Baltic, MecUenburg, Denmark 
and the North Sea, on Ute E. by Russia, on the S. by Austria, 
the kingdom of Saxony, the Thuringian states, Bavaria and 
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Hesse-Darmstadt, on the W, by Alsaoe-Lomune, Luxemburg^ 
Belgium and the Netherlands. Its frontiers have a circuit of 
about 4750 m., and with tlie exception of the enclaves Oldenburg, 
Mecklenburg, Brunswick and other small German states, 
and certain small appurtenances, such as Hohenrollem, in 
the south of Wurttemberg, it forms a tolerably compact mass 
of territory, and occupies almost the whole of northern Germany. 
Its longest axis is from S.W. to N.E. With the exception of 
the sea on the north and the mountain-barrier on the south-east, 
the frontiers ore political rather than geographical. The total 
area of the monarchy is 134,62a sq. m. and comprises almost 
two-thirds of the entire extent of the German Empire. Its 
kernel is the mark of Brandenburg, round which the rest of the 
state has been gradually built up. 

Physical Features .—Fully three-fifths of Prussia belong to the 
great north Kuropean plain and may be generally characterized as 
lowlands. The ^in is much wider on the east, where only the 
southern margin of Prussia is mountainous, than on the west, 
where the Hanoverian hills approach to within less than 100 m. 
of the sea. A line drawn from Dfisscldorf through Halle to Breslau 
would, roughly speaking, divide the flat part of the countiy from 
the hilly districts. In the south-east rtussia is 5cp.arated from 
Austria and Bohemia by the Sudctic chain, which begins at the 
valley of the Oder and extends thence towards the north-west. 
This chain includes the Riesen Gebirge, with the highest mountain 
in Prussia (Schneekoppe), and subsides gradu.ally in the hills of 
Lusatia. The Harz Mountains, however, beyond the Saxon plain, 
follow the same general direction and may be regarded as a de¬ 
tached continuation of the system. To the south of the Harz 
the ITussian frontier intersects the northern part of the Thuringian 
Fore.st, which is also prolonged towards the north-wc.st by the 
Weser Gebirge and the Teutoburger Wald. The south-west of 
Prussia is occupied W the plateau of the lower Rhine, including 
on the left bank the Hunsriick and the Eifel, and on the right the 
Taunus, the W'e.sterwald and the Sanerland. Between the lower 
Rhenish and Tliuringian systems arc interposed the Vogelsberg, 
the Rhdn, and other hills belonging to the Triassic system of the 
upper Rhine. The Silesian Mountains arc composed chiefly of 
granite, gneiss and schists, while the Harz and the lower Rhenish 
plateau are mainly of Devonian and Silurian formation. To the 
north of the Sauerland is the important carboniferous system of the 
Ruhr, and there are also extensive coalfields in Silesia, With the 
exception of the Danube iTussia is traversed by all the chief rivers 
of Germany, comprising almost the entire course of the Oder and 
the Weser. Nearly the whole of the German coast-line belongs 
to Prussia, and it posse.'ses all the imporfant seaports (see also 
Germany) except Hamburg, Bremen and Liibeck. 

Climate .—The climate ot Pru.ssia may be described as moderate, 
and is generally bcaUhy. The greatest extremes of temperature 
arc found between the east and west, the mean annual temperature 
hi the bleak and exposed provinces of the north-east being about 
44’ F., while that of the .sheltered valley of the Rhine is 6“ 
higher. In winter the respective means are 26“ and 35°; in summer 
the diiforoncc is nol above 2“ to 4°. In Prussia as a whole the ther¬ 
mometer ranges from loo" to 130°, but these extremes arc rarely 
reached. Tlie average aimual rainfall is about 21 in.; it is highest 
in the hilly district on the west (34 in.) and on the north-west 
coast (30 to 32 in.), and lowest (16 in.) in the inland parts of the 
eastern provinces. 

Population .—^The following schedule shows the area and popula¬ 
tion of the whole kingdom and of each of its fourteen provinces on 
the ist of December 1900, and the 31st of December 1905. 


Provinces. 

Area, in 
K»g. sq. m. 

Pop., 1900, 

Pop.. 1905. 

East Prussia . . . 

West Prussia . . 

Berlin .... 
Brandenburg . . 

Pomerania . 

Silesia, .... 

Posen. 

Saxony .... 
Schleswig-Holstein'. 
Hanover .... 
Westphalia . 

Hesse Nassau 
Rhineland . . • 

Hohenzollern 

14,284 

9 , 8 ,'i 9 

29 

15.382 

11,620 

15,568 

ii,i 80 

9.751 

7 , 3.38 

14.870 

7.803 

6,062 

10,423 

441 

I, 996,626 

II. 563.658 

1,888,848 

3.108,554 

1,634,832 

4.668,857 

1.887,275 

2,832,616 

1,387.968 

2,590,939 

3.187.777 

1.897,981 

5.759,798 

66,780 

2,630,176 
1,641,746 
2,040,148 
3,551,906 
1,684,326 
4,942,611 
1,986,637 
2,979.221 
1,504,248 
2,759 544 
3,618,090 
2,070,05a 
6,436,337 
68,28a 


134,616 

34,472.509 

37.293.3*4 


1 Including Heligoland. 


The lacreaM of population proceeds most timidly, as vrould be 
expected. In Berlin, and next foUew Westphalia, t^ Rhineland, 
Brandenburg and Saxony, while it is weakest in Hohenzollern, 
Pomerania and East Prussia. The population is densest in the 
mining and manufacturing district ot the Rhine, which is closeljl 
followed by the coal regions of Silfesfa and parts of Saxony and West¬ 
phalia. Both the birth-rate and the deatli-rate show a tendency 
to diminish. (For statistical tables under this head, see Gekhany.) 
In Prussia, the annual increase in the nrban population is about 
seven times as great as that in the niral communities. In 1903 
Prussm contained twenty-two towns each with upw.Yrds of 100,000 
inhabitants. The annual rate of suicide in Prussia is high, and 
among German states is only exceeded in the kingdom of Saxony. 
Divided according to nationalities (by speech), the population of 
Prussia includes roughly 31,000,000 Germans over 3,000,000 
Poles (in the eastern provinces), 107,000 Lithuanians (in the north¬ 
east), 137,000 Danes (in Schleswig-Holstein), 65,000 Wends (in 
Brandenburg and Silesia), 25,000 Czechs (in Sile,sia) and 78,000 
Walloons (near the Belgian frontier). In the rural districts of Posen 
and in parts of Silesia the Polos form the predominant element of 
the population. 

Communication .—With most internal means of communication 
Prussia is well provided. Hardly any of its excellent highroads 
existed in the time of Frederick the Great, and many of them date 
from the Napoleonic era. The first Prussian railway was laid in 
1838, but the railway system did not receive Its full development 
until the events of 1866 removed the obstacles placed in the way 
by Hanover. Most o£ the lines were laid by private companies, 
and the govormnent confined itself to establishing lines in districts 
not likely to attract private capital. In 1879. however, a measure 
was passed authorizing the acquisition by the state ot the private 
railways, and in 1884 nine-tenths of the 13,800 m. of railway in 
Prussia were in the hands of government. The proportion of 
railway mileage in Prussia (5 m. per 10,000 inhabitants) is nearly 
as high as in Great Britain, but the traffic is much less. Between 
1880 and 1886 the state-owned lines of railway increased by 9240 m., 
the increase being principally due to the policy oi buying up private 
lines; and since iSBh there has been a further increase. In 1903 
the state line.s amounted to a total of 18,520 m., and the private 
lines to 1248 m. The former total includes lines in Hesse-Darm- 
stadt, the railways of this grand duchy having been incorporated 
with the Prussian railways in 1896. The building of the railways 
in Prussia has in almost every case been influenced by miUtary 
requirements; and this applies also to the making of private lines. 
The most important -trunk line of Prussia is that which enters 
the western frontier at Herbcsthal, and runs through Cologne, 
Dusaeldorf, Hanover, Berlin, Dirschau and Kflnigsberg, and leaves 
the eastern boundary at Kydtkuhnen for St Petersburg. Generally 
speaking, the principal lines of the country either radiate from 
Berlin or run alongside the frontiers and boundaties. To the 
former category belong the lines which connect the capital with 
Hamburg and Kiel, with Stettin, with Danzig and Konigsberg, 
with Posen p.nd Breslau (dividing at Frankfort-on-Odcr), with 
Dre.sden, with Leipzig and Bavaria, with Frankfort-on-Main via 
Halle and Erfurt, with Coblenz via Cassel, and with Cologne via 
Magdeburg and Brunswick. The second category embraces lines 
from Hamburg to Stettin, from Stettin to Posen and Breslau, 
Slid from Breslau to Halle; the ring is again taken up at Frankfort- 
on-Mam, and continues up the Rhine (on both banks) to Cologne, 
and thence through Mun.ster and Bremen to Hamburg. Besides 
these there are two other important lines, one connecting Hamburg 
with Frankfort-on-Main via Hanover and Cassel, the other linking 
Hanover with Halle. 

Prussia possesses also an extensive siistcm of natural and artificial 
waterways. In the period 18B0-1893 the Prussian Government 
spent no less than £11,677,750 upon the maintenance and con¬ 
struction of locks, canals, canal buildings, bridges, roadvzays, 4 c. 
Besidc.s this there was a special vote of £6,197,600 for the construc¬ 
tion of the Dortmund-Ems Canal anu the improvement of the 
navigation of the Oder, Vistula, Spree and other waterways in 
Brandenburg. The most important of the canals are the North 
Sea and Baroc Canal (officially the Kaiser Wilhelm Canal), the 
Elbe-Trave Canal (to give Lfibeck access to the Elbe), and the 
Dortmund-Ems Canal, and its continuation, the Dortmund-Rhine 
Canal (sec further, Germany). The largest ship-owning ports are 
Flcnsburg, Stettin, Kiel, Rostock and Danzig; and Gwstemunde 
owns the largest deep-sea fishing fleet. 

Agriculture .—Of the total area of cultivable land in the German 
Enroire fully 66 % belongs to Prussia. About 29 % of the soil 
of Prussia consists of good loam or clay, 32 % is mediocre or of 
loam and sand mixed, 31 % is predommantly sandy, and 6 % is 
occupied by bogs and marshes. The north-ea.stcm provinces 
contain a high proportion of poor soil, and in the north-west occur 
largo tracts of heath and moor. The reclaimed marshlan^ in 
botii districts, as well os the soil in the neighbourhood of the rivers, 
are usually very fertile, and tracts of fruitful ground are found in 
the valleys of tho Rhine and its affluents and in the plain around 
N^deburg, the so-called BShrde. The most fertile Prussian 
province is Saxony, white the least productive are East and West 
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Prussia. The princip^ crop in Prussia is rye. ol which the ordinary 
bread of the country is mode; it grows in all parts oi the kingdom, 
especially in the north and east, and occupies about onc-iourth 
of the whole tilled surface. Oats occupy an area equal to about 
half that devoted to rye, and .are also grown most extensively in 
the north-eastern distneta. Wheat, which is chiefly cultivated in 
the south and west, does not cover more than a fourth as much 
ground as ^e. Barley is most largely grown in Saxony and Silesia. 
Other grain crops arc spelt (chiefly on the Rhine), buckwheat 
Hanover and Schleswig-Holstein) and millet; maize is grown for 
odder in some districts. The produce of grain does not cover the 
consumption and is supplemented by imports of rye and other 
cereals from Russia and Holland. Potatoes, used both as food and 
for the distillation of spirits, arc cultivated over nearly as large an 
area as rye and are especially predominant in the caslcm provmces. 
The common beet is extensively grown for the production of sugar 
in the provinces of Saxony, Hanover, Silesia. Pomerania and Bran¬ 
denburg. Flax and hemp occupy considerable areas in East 
Ih'u.ssia, Silesia and Hanover, while hops arc raised chiefly in Posen 
and Saxony. The cultivation of rape-seed for oil has fallen off 
since the use of petroleum has become general. The tobacco ol 
Silesia, Brandenburg, Hanover and the Rhine province is inferior 
to that of Germany; the annual value of Ih'ussian-grown tobacco 
is about ^500,000, or one-fourth of the total produce of the empire. 
Ol the total cultivated area less than 5 % is divided into farms 
of less than 5 acres each, about 33 % amongst farms ranging from 
5 to 50 acres, 32 01 % amongst farms ranging from 50 to 250 acres, 
and the rest amongst farms exceeding 250 acres. The provinces 
in which large estates (up to 2500 acres and more) arc the rule, are 
Pom^auia, Posen, Silesia, East Prussia, Brandenburg, West Pru.s.sia 
and Saxony, in the order named. The estates of the old landed 
gentry {RiiUrgiiler) of Itrussia, taking the estates above 500 acres 
each, aggregate in all some 13,^00,000 acres. Small estates (pcas<ant 
holdings) prevail principally in the Rhino province, Hesse-Rassau 
and We^halia, and to some extent also in Hanover, Silesia and 
Saxony, but large peasant holdings (50 to 250 acres) exist only in 
Schleswig-Holstein, Hanover, East Ihrussia, Westphalia, Saxony 
and Brandenburg, Notwithstanding the continuous decline in 
prices, and other drawbacks from which agriculture has suffered 
throughout Europe, the Prussian farmers have on the whole fairly 
well maintained their position, owing mainly to the fact that they 
have been both eagcT and skilful in availing themselves of tlie oppor¬ 
tunities offered by the progress of agricultural knowledge. One of 
the latest departures in this held lias been the establishment of 
central stations for the distribution of electric power to the estates 
in its neighbourhood, the power to be used for driving both fixed 
and movable machinery (mills, chaff-cuttcus, tlureshmg-machines, 
ploughs, &c.), for lighting buildings and houses, for cooking and 
heating, and on larj;e estates for giving signals and conveying 
orders. The cultivation of the beetroot for sugar has had a far- 
reaching effect upon Prussian agriculture, especially in the pro¬ 
vinces of Saxony, Silesm, Posen, Hatiover, West Prussia, Pomerania, 
Brandenburg, the Rhine province, and other parts of the kingdom, 
where the beetroot is extensively cultivated. Owing to the deep 
cultivation ol the soil and the incessant hoeing winch the beet 
crop requires, the three or four crops which follow it are invariably 
good, and the liability to failure of the immediately succeeding crop 
IS reduced to a minimum. Moreover, the fiscal policy of the Prussian 
government has been of first-rate assistance to the Prussian farmer. 
Hand in hand with the cultivation of the beetroot has gone the 
cultivation of barley and chicory, crops of scarcely inferior value 
from the cultivator's point of view. Barley is grown on more 
than III million acres. The Prussian province of Saxony produces 
one-halt of the total quantity of chicory yielded every year through¬ 
out the empire; the principal centres for its manufacture in Prussia 
are Magdeburg, Berlin and Breslau. 

Livestock .—The province of East Prussia, with the principal 
government stud of Trakchnen, is the headquarters of horse- 
rearing, and contains the greatest number oi horsc-s both relatively 
and absolutely. The horses bred there arc generally suitable for 
the lighter kind of work only, and are in great request for military 
purposea Horses of a stouter typo ore bred in Schleswig-Holstein 
and on the Rhine, but heavy draught horses have to be imported 
from France, Holland, Bel^um and Denmark. The best cattle 
ore reared in the maritime provinces, whence, as from the marshy 
lowlands of Hanover, they are exported in large numbers to 
England. 

In the matter of freights the government renders material assist¬ 
ance to the Prussian tarmer. As the state owns the railways, it 
carries amcultunU produce, especially such as is destined for ex¬ 
port, at lower preferential rates. 

Forests .—Prussia contains a greater proportion of woodland 
(23 %) than any other large country in the south or west of Europe 
(France 17 %, Italy 12 %, Great Britain 3 %), though not so large 
a proportion as Russia, Austria and some of the minor German 
states. 'The most extensive forests are in East and West Prussia, 
Silesia, and Brandenburg, where coniferous trees prevail, and in 
the Rhenish and Hessian districts, where oaks and beeches are the 
most prominent growths. The north-west is almost entirely desti¬ 
tute of timber, and peat is there used universally as fuel. The 


? ovemment forests cover about 6,000,000 acres, or upwards of oao- 
ourth of the whole, and are admirably managed, bringing in an 
annual revenue of ij miUions sterling. The state also controls the 
management of forests in private possession, and exerts Itself to 
secure the planting of waste landa 

ViticsiUwe .—The prinoipjd wine-growing districts of Prussia are 
the Rheingau and the Rhine provinces, though wine is also pro¬ 
duced in Sdesia^ Westphalia and a few other districts. The valleys 
of die N^e, Saar, Moselle and Ahr all produce excellent ivine. 
The Prussian state owns several vii^ards in the Rhine district 
German vine-growers have suffered, in common with vine-growers 
in other countries of Europe, from the Oidium tucheri and the 
Phylloxera, and the government has spent large sums of money in 
endeavouring to arrest the ravages caused. 

RtsAmss.—The fisheries on the Baltic Sea and its haffs, and on the 
North Sea, are unportant In the former the take consists mainly of 
herrings, flat fish, salmon, mackerel and eds, while the chief objects 
of the latter are cod and oysters. Inland fishery has been encouraged 
by the foundation of numerous piscicultural establishments and by 
the enactment of close-time laws. Carp, perch, pike and salmon, 
the last-named especially in the Rhine, arc the principal varieties* 
sturgeon arc taken in the Elbe and Oder, and the lakes ol East 
Prussia swarm with bream and lampreys. Game of various kinds 
abounds in different parts of Prussia, and the lakes are frequented 
by large flocks of waterfowl. 

Mining and Metal Industries .—Prussia is the largest ^iroducer 
of coal, zinc, salt, lead and copper amongst the states of the German 
Empire, though in respect of iron she comes second to Alsace- 
Lorraine. Of the aggregate German output of coal Prussia supplies 
over 93 %, viz. the huge total of loi.gOtj.isS tons, valued at 
;^^3,9i2,5oo in 1900, as compared with some 47,000,000 tons in 
1882, representing an increase of about 117 %, and of this the 
province of Westphalia produces the large.st quantity. Next comes 
the Rhine province, that is, the Saar, Aachen, Diiascldorf and Roer 
coalfields; then Silesia. An extremely important role is played in 
the coal industry of Prussia by the Rhenish-Westohalian Coal 
Syndicate, which has its headquarters at Essen, and which from the 
bulk of its output (about 40 % of the total German output) has 
succeeded in regulating the production and price of the eoalfields 
generally. Out of a total output ol lignite for the entire German 
Empire of 40,498,019 tons in 1900, Prussia yielded no less than 84 %, 
or a total of 34,007,542 tons, valued at /4,oi2,9oo, showing an 
annual increase of over 24 million tons and of 3i millions sterling 
since 1882. Almost all the zinc produced in Germany comes out 
of the Silesian mines. The chief iron-producing regions are the 
Rhino province, Westphalia, Hesse-Nassau and Silesia. But in 
the production of lead and manganese Prussia enjoys almost an 
unchallenged monopoly. Salt is mined principally in the province 
of Saxony (Stassfurt, Aschcrsleben, Erfurt, Halle, Merseburg. 
Sangerhausen), the kali salts near Magdeburg and Glauber salts 
in the Rhine province and Hesse-Nassau. Iron is worked principally 
in the districts of Arusberg, Dusseldorf, Oppein in Silesia, Treves 
and Coblenz, and zinc for the most part near Oppein in Silesia; 
lead and silver near Aachen, Oppein and Wiesbaden, and sulphuric 
acid in all the mining districts, as well as near Potsdam, Breslau, 
Magdeburg and Merseburg. Petroleum is extracted to a limited 
extent at a couple of places in the province of Hanover. Down 
to 1899, iu which year tne monopoly was bought out by tlie Prussian 
government, 150 to 250 tons of amber were rained in East Prussia. 
A little is also collect^ on the coast near Pillau. 

Industrial Development. —During the last quarter of the 19th 
century Prussia developed into a great manufacturing country. 
Among the causes which have been mainly instrumental in fostering 
the industrial development in Prussia are the fostering care of 
the government (at once energetic, comprehensive and watchful), 
co-ope-ration and organization, which has been immensely facili¬ 
tated by the habits of prompt obedience and order learnt in the 
course of the military training; the generally high intellectual 
level and technical and artistic skill of the workmen, due in part 
to the enforcement of sound elementary education and iu part to the 
excellent technical high schools, trades " continuation schools," and 
hosts of special schools in which the arts and crafts are thoroughly 
and systematically taught; the use made of scientific discoveries 
and the power of taking advantage of scientific progress generally; 
the national aptitude for giving conscientious attention to minutiae, 
and for thoroughness and mastery of detail; the extensive employ¬ 
ment of commercial travellers, having command of languages, 
in lUl ports of the world; and an earnest desire to find out and meet 
the wants and tastes of customers. Moreover, the social and 
economic conditions of the people have been in their favour. Wages 
have on the whole been lower than, fpr example, in England, 
though since 1896 they have sliown a strong upward tendency, 
and the standard oi comfort, and even in many cases the standard 
of living, has been lower. Litigation, too, is more eiqieditious and 
less costly. But the Prussian manufacturer has derived no small 
measure of advantage from the fact that he came into the field 
somewhat later than his foreign rivals. He has been enabled to 
utilize their experience, to prtmt from their drawbacks, faults and 
deficiencies, and to make a clean start in the light of this valuable 
acquired knowlo^e. His interorts have also been materially 
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promoted bv the commttebl and fiscal poUdae of Us government, 
The chief industrial districts are, of course, those yidd 

coal, with, in addition, the great cMes—Berlin, Magdeburg, Hanover, 
Breslau, GOrlitt, Stettin, Essen, Dortmund, Elberidd-Barmen, 
Dilssddorf, Cologne, Alx-la-Chapelle, Crefeld, Halle, Hanover, 
Ftankfort-on-Main, Saarbriicken, Hdchst, Sotlngen, Remschdd, 
Hagen, Kdnigsberg, Daniig and many others. The iron and metal 
industries, e^eci^v the making ol machinery, dectrical plant, 
tramway plant, and the production of articles in wrotmht copper 
and brass, rank in the forefront. In these branches Berlin, and 
more lately its suburbs, as well as Magdeburg and Cologne, have 
played an active rdle, though the old centres of the metalluroical 
and iron and steel industries in the Rhine province and West¬ 
phalia have also expanded in an extraordinarv degree. The growth 
of the chemical industries, which are essentials a German speciality, 
must slso be mentioned in the front rank. The brsmohes in which 
this supremacy stands unrivalled are those which produce aniline 
dyes, artificial indigo, illuminants (ace^lene gas, Wdsbach mantles, 
&c.), explosives, various chemical salts, pharmaceutical prepara¬ 
tions, cellulose, glycerine, artificial (chem^) manures, and per- 
fumes-t A third branch of industry in which German genius has 
won triumphs of the highest kind is shipbuilding. 

Constihition. —^The present constitutim of Prussia was framed 
by the government or King Frederick William IV.. with the co- 
o^ration of a constituent assembly, and was proclaimed on the 
3i3t of January 1850, It consists of an hereditary monarchy with 
two houses of ^rliament and was subsequently modified by various 
enactments, notably that of the izth of October 1834, reconstituting 
the upper chamber. The constitution affirms the legal emiality 
of all citizens in the eye of the law, provides for universal notary 
service, and guarantees the personal liberty of tiie subject, the 
securiW of property, immunity from domiciliary visits, the in¬ 
violability of letters, toleration of religious sects, freedom of the 
press, the right of association and public meetings, and liberty 
of migration. 

The monarchy is hereditary in the male line of the house of 
HohenzoUem, and follows the custom of primogeniture. The king 
alone exercises the executive power, has the supreme command 
of the army, and is head of the Church, but shares the legislative 
power with his parliament. He appoints and discharges the minis¬ 
ters and other officials of the Crown, summons and dissolves parlia¬ 
ment, possesses the right of pardon and mitigation of punishment, 
declares war and concludes peace, confers orders and titles and 
conducts the foreign policy of the country, though this prerogative 
has now, constitutionally speaking, passed from the king of f^ssia 
to the German emperor. He is h»d to be irresponsible for bis public 
actions, and his decrees require the countersign of a minister, 
whose responsibility, however, is not very clearly defined. Tile 
national tradition and feeling lend the Crown considerable power 
not formulated in the constitution, and the king is permitted to 
bring his personal influence to bear upon parliament in a way quite 
at variance with (he English conception of a constitutional monarch. 
The annual civil list of the king of Prussia amounts to ,£770,554. 

The legislative assembly or Landtag, consists of two chambm, 
which are convoked annually at the same time but meet separately. 
The right of proposing new measures belongs equally to the king 
and each of the chambers, but the consent of all three is necessary 
before a measure can pass into law. The chambers have control 
oi the finances and possess the right of voting or refusing taxes. 
Financial questions are first discussed in the lower house, and the 
upper house can accept or reject the annual budget only «« bloc. 
All measures are passed by an absolute majority, but those afiect- 
ing the constitution must be submitted to a second vote after an 
interval of at least twenty-one days. Members mav not be called 
to account for their parliamentary utterances except by the chamber 
in which they sit. No one may at the same tune m a member 
of both chambers. The ministers of the Crown have access to 
both chambers and may speak at any time, but they do not vote 
unleas they are actually members. The sittings of both chambers 
are public. 

The general scheme of government, though constitutional, is 
not exactly “ parliamentary '* in the English sense of the word, 
as the ministers are independent of party and need not necessarily 
represent the opinions of the parliamentary majority. The Htrrtn- 
havs, or house ot peers, contams two classes of members, the heredi¬ 
tary and non-hereditary The former consists of the adult princes 
ol the house of HohenzoUem, the mediatized princes and counts 
of the old imperial nobility, and the heads of the great territorial 
nobility. The non-hereditary members are chosen for life by the 
king from the ranks of the rich landowners, manufacturers and men 
ol general eminence, and representatives " presented" for the 
king's approval by the landowners of the eight old provinces, by 
the larger towns and by the universities. Every member of the 
Htrrmnaus must be speclaUy summoned by the king. The Abge- 
ordnttenhaus or chambn of deputies, consists of 433 members, elected 


* See Dr Frederick Rose, Cbtmical In$tmcti<m and Chemical 
IndutMes rii Germany (tqoi-iqoz), being Nos. 561 and 573 of the 
" Miscellaneous Series of British Dlplomaw and Consular Reports." 


for periods of five years by indirect sufirage, exercised by aU mUe 
citiwns who have reached the age of twenty-five and have not 
forfeited their communal rights. The origiiial electors are arrs-nged 
in three classes, according to the rate m taxes paid by them, in 
such a way that the gross amount of taxation is equal in each 
class. The country is accordingly divided into electoral distriets, 
with the electors nouped in three categories, each of which Sheets 
a WaUmaHH or mrotoral proxy, who exercises the direct safirwe. 
Members of the lower house must be thirty years old and in fw 
possession oi their civic rights. Thw receive a daily allowance 
{Didten) oi fifteen shillings during the sitting of the house, and tmv^ 
ling expenses. 

'The king exercises' his executive functions through an ine- 
sponsible Staatsrat, or privy council, revived in 1884 after Mcty 
years of inactivity, and by a nominaUy rsspondble cabinet or 
council of ministers {Staals-Minisleriim). The latter consists of 
the president and minister of ioreifp afi^, and ministert of war, 
justice, finance, the interior, public worship and instmetiaa^ in¬ 
dustry and commerce, public works and agriculture, donudns and 
forests. Ministers conduct the tifiairs of their specuil departments 
independent^, but meet in council for the discussion of general 
queraons. 'They represent the executive in the houses of parlia¬ 
ment and introduce the measures proposed by the Crown, mit do 
not need to belong to either chambCT. The afiairs of the royal 
household and privy purse are entrusted to a special minister, who 
is not a member of the cabinet. 

The Prussian governmental system is somewhat compliimted by 
its relation to that of the empire. The king of Prussia is at the 
same time German ei^ror, and his prime minister is also the 
imperial chancellor. The ministries of war and foreign afiairs 
practically coincide with those of the empire, and the custom-dues 
and the postal and telegraph service have also been transferred to 
the in^rial government. Prussia has only seventeen votes in the 
federal council, or less than a third oi the total number, but its 
influence is practically assured by the fact that the small norftern 
states almost invariably vote with it. To the Reichstag Prussia 
sends more than half the members. The double parliamentary 
system works in some respects inconveniently, as the Reichstag 
and Prussian Landtag are often in session at the same time, and many 
persons are members of both. Where imperial and Prussian legis¬ 
lation come iiito conflict the latter must give way. 

Local Gocemment. —^For administrative purposes Prussia is 
divided into fourteen Prenineen or provinces, Regierungtbeiirh* or 
governmental departments, Stadthreise or urban districts (chcles), 
and Landkteist or rural districts. The city of Berlin and the dis¬ 
trict of HohenzoUem form provinces by themselves. Recent 
legislation has aimed at the encouragement of local government 
and the decentraUzation of administrative authority by admitting 
lay or popularly elected members to a share in the administration 
alongside of the government officials. Certain branches of adminis¬ 
tration, such as the care of roads and the poor, have been handed 
over entirely to local authorities, while a sMre is allowed them in 
all. In the province the government is represented by the Obet- 
prisident, whose jurisdiction extends over all matters affecting 
more than one department. He is assisted by a council [Provimial- 
ra(j, consisting, TOsides himself os chairnum, of one member 
appointed by government and five members elected by the pro¬ 
vincial committee {Pravinsialausschiiss), The latter forms the 
permanent executive of the provincial diet {Provineial-Landtag), 
which consists of deputies elected by the kreise or circles, and 
forms the chief provincial organ oi local government. The Regierungs- 
bezirk is solely a government division and is only indirectly repre¬ 
sented in the scheme of local administration. The government 
authorities are the Regienmgs-Prdsident, who is at the head of the 
general internal administra&n oi the department, and the Regie- 
rung or government board, which supervises ecclesiastical and 
educational afiairs and exercises the function of the state in regard 
to the direct taxes and the domains and forests. The depart¬ 
mental president is also assisted by a Benrksrai or district council, 
consisting oi one official member and four others selected from in¬ 
habitants of the department by the provincial committee. Each 
Landhreis has a Landrat, an office which existed in the mark of 
Brandenburg as early as the 16th century. He is aided by the 
Kreissautschuss, or executive committee of the Kreistag (the diet 
of the circle). The Landkreise include towns having Im than 
25,000 in^mtants, rural communes (Landgemeinden) and manors 
(Gutsbeeirhe). Stadthreise are towns with more than 25,000 in¬ 
habitants: they have each a town council {Stadiverordnetenver- 
sammlung) elected on a three-class property sufirage. The practical 
executive is entrusted to the magistracy {Magistraij, which usually 
consists oi a burgomaster, a d^ty burgomaster (both paid officials), 
several unpaid members, and, where necessary, a few other paid 
members. The unpaid members hold office for six years; the paid 
members are elected for twelve years, and their election requires 
ratification from the state. 

Justice .—Down to the ist of January 1900 (when the German 
civil code —BilrgerUehet Gesetsbuieh —was introduced) a threefold 
system of civil law had prevailed in Prussia, vis. the common law 
of Prussia {Landrechti', codified in i794r in eastern and central 

XXII. 17 a 



532 


PRUSSIA 


PrwudA, the German common law (Gtmeinu dtuitdus R$eli^ in 
Sdkloawte-Holstein, Hanover, and p«uta of the Rhine provinces, 
and tho Cmb NopoUm generally on the Rhine and in Alsaoe-Lonaine. 
The Uirjmlichts Ges0U6ueh has now put an end to the former anom- 
aliei. The criminal law was unihed by the penal code {SWafgissU- 
huch) of iSyt and the military penal code {milMr Stra/g»settbueh) 
of tip. A new penal code, promulgated in 185a, did away with 
the old patrimnniu or seigniorial jurisdiction, and the odmisistra* 
tion of justice is now wholly in the hands of government. The conrts 
of lowest instance are the AmltguricKU, in which tits a single judge, 
accompanied in penal cosos by two ScUfftH or lay assessors ja kind 
of jurjonen, who vote with the judge). Cases of more importance 
are decided by tho Landgtrichtt or county courts, in which the 
usual number of judges is three, while in important criminal cases 
a juiy of twelve persons is generally empanelled. From the Land- 
gtrieUt appeals may be made to the Obirlandesgtrickte or provincial 
courts. The Oberlandtsgaricht at Berlin is named the Kamnun’- 
emcht and forms the final instance for summary convictions in 
Pru.ssia, v/htlc all other cases may be taken to the supremo imperial 
court at Lcipsig. The judges (RieAfrr) arc appointed and paid 
by the state, and hold office for life. After finishing his university 
career the student of law who wishes to become a judge or to practise 
as qualified counsel {RtcMsanwali, barrister and solicitor m one) 
passes a govcmmoiit examination and becomes a lieferendarius. 
He then spends at least four years in the practical work of his 
profession, alter which he passes a second examination, and, if he 
has chosen tho bench instead of the bar, becomes an Assessor and 
is eligible for the position of judge. A lawyer who has passed the 
necessary examinations may at any time quit the bar for the bench, 
antUa judge is also at liberty to resign his po.sition and enter upon 
private practice. In all criminal cases the prosecution is under¬ 
taken by government, which acts through Staatsasiwiilte, or directors 
of prosecutions. In the pay of the state. 

Army .—.The military organization oi the monarchy dates from 
1814 and provides that every man capable, of bearing amu shall 
serve in the army for a certain number of years. The peace strength 
of the Prussian contingent ol the imperial Gorman army consisted, 
in 1905, of 20,6^') officers (including surgeons), 448,365 men and 
82,7^ horses, ihero were also 2196 farriers and i^oesmiths. 
(For Navy , see Germany.) 

Religion .—The centre of the kingdom is solidly Protestant, the 
propomon of Roman Catholics increasing towards east or west and 
reaching its maximum on the Rhine and in the Slavonic provinces. 
East Prussia, however, with the exception of Ermeland, is Protestant. 
The Roman Catholics greatly outnumber the .Protestants in the 
Rhine provinces (3 to i), Posen, Silesia and West Prussia. All 
reli^oos bodies are granted freedom of worship, and civil rights 
are not conditional upon religious confession. 

The Evangelical or notestant State Church of Prussia consists as 
It now stands of a union of the Lutherans and Calvinists, efiocted 
under royal pressure in 1817. According to the king this was not 
a fusion of two faiths but an external union for mutual admission 
to the Eucharist and for the convenience of using the same liturgy, 
prepared under the royal superintendonco. Those who were unable 
from conscientious screples to join the union became Separatist or 
Old Lutherans and Old Calvinists, but their numbers were and are 
insignificant. The king is " eummus episcopus " or supreme pontifi 
of the ^urch, and is represented in the exercise oi his ecclesiastical 
functions by the minister of public worship and instruction. The 
highest authority for tho ordinary management of the Church is the 
Oberhirchenrat or supreme church council at Berlin, which acts 
through provincial consistories and superintendents appointed by 
the Crown. Recent l^islation has made an efiort ta encourage 
self-government and give a congregational character to the Church 
by the granting of a presbyterial constitution, with parish, diocesan, 
provin^l and general synods. The clergy are appointe<l by the 
Qown, by the consistories, by private or mtmicipal patronage, or 
by congregational election. 

The hierarchy of the Roman Catholic Church in Pnusia consists 
of two archbishops (Cologne, Gnesen-Posen) and ten bishops. The 
prince-Ushop of Breslau and the bishops of Ermebmd, Hrldeslieim 
and Osnabriick are directly under the pope, and the bishoprica of 
Fulda and Limburg are in the archiepiscopai diocese of Freiburg 
in Baden. Tho lugher ecclesiastics receive payment from the 
state, and the ann^ appropriation appearing in the budget for 
the Roman Catholic Church is as high as that made for the State 
Chureh. All the Roman Catholic religious orders in Prussia havo 
been suppressed except those occupied with attendance on the 
sick. 

The relathms of the state with the dissenting Christian sects, 
such os the ^ptists, Mennonites and Uaravian Brethren, are 
praettesUy confined to granting them charters oi incorporation 
which ensure them toleration. The Mennonites were formerly 
tdlow^ to pay an extra tax in lieu oi military service, which w 
inconsistent with their bclirf, but this privilege has' been withdrawn. 
The Old CathoUos number about 30,000, but do not seem to be 
inereaslng. 

The Jews belong mainly to the urban population and form ao to 
30 % of the inhabitants in some of the towns in the Slavonic 


p r ovla eea. (Ear more exact detai&a of the various religlDui creeds, 
see GxaMAtty.) 

EdKcoitoa.—'In Prussia education is compulsory, and the general 
level attained is very high. Every town or oontmunity must main- 
tain a school, supported by local rates and under tlie snpervmios 
of the state. By the consotutlon of 1850, oU persons are permitted 
to instruct, or to found teaching establishments, providM they can 
prodnee to the authorities satisfactory proofs of their moral, 
scientific sad techniod qualifications. Both public and private 
educational establishments are under the surveiuance of the minister 
of public instruction, and all public teachers are regarded as servants 
of the state (StaaisbeamU). No compulsimi exists in reference to 
a lugher educational institution than primary schools. All children 
must attend school from their sixth to their fourteenth year. At 
the head of the administration stands the minister of public in¬ 
struction and ecclesiastical afiairs, to whom also the universities 
are directly subordinated. Tho higher (secondary) schools are 
supervised by provincial SchuicoUegia or school borirds, appointed 
by government, while the management of the elementary and 
private schools falls within the jurisdiction of the ordinary Regie- 
rnngen or civU government. This is carried out through qualified 
school inspectors, frequently chosen from among the clergy. 

The expenses of the primary schoobi {Vollisschuien) ore borne 
by the communes (Gemetnden], aided when necessary by subsidies 
from the state. The subjects of instruction are theology, reading, 
writing, spelling, arithmetic, the elements of geometry, history, 
geography and natural science, singing, drawing, sewing and 
g5'inna8tics. All fees in the elementary schools arc aboUshed, 
The number of illiterate recruits among those called upon each 
year to serve in the army affords a good tost ol the universality 
of elementary education. In 1890 the proportion of Analphaben, 
or men unable to read or write, among the recruits levied was oriy 
o’la %. The teachers for the elementary schools are trained in 
normu seminaries or colleges established and supervised by the 
•State, a,id much has been done oi late years to improve their position. 
In most of the larger towns the elementary schools are supplemented 
by middle schools {Bitrgerschuien, StadtschuUn), which carry on 
tile pupil to a somewhat more advanced stage, and are partly 
intcndim to draw oft the umsuitable elements from the higher 
schools. 

The secondary schools of Prussia may be roughly divided into 
classical and modern, though there are comparatively few iu which 
Latin is quite omitted. The classical schools proper consist oi 
Gymnasia and Progymnasia, the latter being .simply gymnasia 
wanting the higher classes. In these boys are prepared for the 
universities and the learned professions, and the fuU course lasts 
for nine years. In the modern schools, which are divided in tho 
same way into Sealgymnasia and Realprogymnasia, and also have 
a nine years' course, Latin Is taught, but not Greek, anti greater 
stress is laid upon modern languages, mathematics and natural 
science. The three lower classes are practically identical with 
those oi the gymnasia, while in the upptn classes the thoroughness 
of training is assimilated as closely as possible to that of tho classical 
schools, though the subjects are somewhat altered. Ranking with 
the rcnlgymnasia arc the Oberrealschulen, which differ only in the 
fact that Latin is entirely Omitted, and the time thus gained 
devoted to modern Linguages. The HShtre (or upper) Burgerschulen, 
in which the course is six years, rank with the middle schools 
above mentioned, and are intended mainly for those boys who 
vrish to enter business Kfo immediately on leaving scliool, All 
these secondary schools possess the right of granting certificates 
entitlifig the holders, who must have attained a certain standing 
in the school, to serve in the army as one-3'ear volunteers The 
gymnaaial " certificate of ripeness iMaturiUUsieugniss), indicating 
t^t the holder has passed satisfactorily through the highest cla^, 
enables a student to enroll himself in any faculty at the university, 
but that of the realgymnasium qualifies only for the general or 
" philosophical" faculty, and does not open the way to medicine, 
the Clmrch or the bar. Considerable efforts are, however, now 
being made to have the realgymnasium certificate recognized as a 
sufficient qualification tor the study oi medicine at least. At any 
of these schools a thoroughly good cducatinu may be obtained at 
a cost seldom exceeding, in tho highest clas-ses, £s per annum. 
The teachers are men ol scholarship and ability, who have passed 
stringent government examinations and been submitted to a year 
of probation. The great majority of the secondary schools have 
been established and endowed by municipal corporations. 

Prussia possesses ten of the twenty German universities (not 
uxduding the lyceum at Braunsberg and the Roman Catholic 
seminary at Munster). The largest Russian university is that of 
Berlin, while Breidau, Bonn, Gottingen and Halle are tho neat in 
size. The oidest is the university oi Greifswald, founded in 1456. 
Like tho Khools the nniversities are state institution^ and tlie pro¬ 
fessors are appointed and paid by government, which also makes 
liberal annual grants for apparatus and equipmenL The fuU 
obligatory course of study extends over three, and in the case of 
nimeine four, yeara It is, however, not unusual for non-medical 
students also to spend four years at the university, and there is 
an BgitatioD to i^e this compulsory. Students quaj%ing for 
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least three terms wf b«ii-years (Sttiuttif) a* a "“'’"“T; 

Kanklcg with the universities are the large tedmloal bi(^ acho^ 
at Berlin, Hanover, Ahtia-Chapeile and Sasdg, to muun gacad e- 
mies of imlia and Klausthal, and the acyiemies of farw tty a t 
Eberswalde and Mdndeni the agricultural high achoola of Min 
and Poppelsdorf (Bwin) and to two veterinary high schools ot 
Berlin sad Hanover. Musk is taught « «wcrri conserva^ 
to best known of which are at Berlin and Frankfort-on-Main. 

The science and art of Prussia find their most conspicuo^ oxten^ 
exoression in the academies of science and art at Beilin, 
founded by Frederick I.j and each town of any sire through^ 
the kingdom has its an^uarian, artistic and scitoifio societies. 
Recognized schools of painting exist at BerUn and Di^dorf^nd 
both these towms, as well as Cassel, contain excdlent pictiTO 
galleries. The scientific and archaeological collections of Berlin 
Ire also of great importance. Besidy the nnivrrsi^ MllatioM, 
there arc numeroue large public libraries, the chief of which is the 
royal library at Berlin (1,000,000 volumes). 

Pinawcs.—As in all civilized countries, the national accounts 
of Prussia expand by leaps and bounds, and they do this in sgiite 
of the advantage which the state derives from the posmssion ot 
valuable revenue-yielding properties. Of those the most important 
are the raUwaya Next in point of revenue eotoe the mines and 
..lin.. Then foUow the state forests and the landed domains, 
thourt the income from this source is rapidly decreasing as agr^ 
culture declines. For 1905-1906 the public revenue and expendi¬ 
ture were estimated at ^£135,914,080. The principal ^rces of 
revenue are the railways, £81,168,493; domaiM and furosts, 
/S 082,011; state lottery, £4,840,665; mines, &o., £10,585,875; 
oir’oet taxes (principally income-tax), £ii, 565 > 3 f’ 3 ! indirret 
/.i,780,965; administrative receipts, £8,410,684; and front the 
general financial control, £8,356,636. Ine chief items of the 
expenditure consist of payments for religion and edu^rion, 
/8,2 oi, 632; for justice, £6,260,330; working expenses, inchidi^ 
%o 280,525 for working the state railways, £1)9,026,542; interest, 
&c.; on public debt, £l*,375,3Bo: the mini-stry of finance, 
/6 585,722, and the ministry of the interior, £ 4 , 3 i 3 . 7 »o- The 
public debt grew from £64,363,000 in 1872 to £360,447,654 in 
1905. The greater part of this debt has been incurred in the 
purciiase of the statu railways. . , • . c, , 

.See Jahrbuch fiir dte amtliche Stahstik des preusstschtn Sfatds, 
the Statistisches Jahrbuch fiir das deutsche Reich, and other publi¬ 
cations of the statistical offices of Prussia and Germany. Go^ 
ceneral accounts of the natural, social and political fcaturce ^ 
country are given in Eiselen's Der preussische Staat (Berlin, ium) 
and in Uaniel's Handbuch der Geographic (several editions). 
Th'ussiau constitution and administrative system are concisely 
described in the Handbuch der Verfassungund Verwallung in Preussen, 
by Graf HuC dc Gi-ais, and are treated at length in Von Ronnes 
Staatsrecht der preuesisehen Monarehie (4th ixl., 1881-1884), and in 
Arndt Vertassungi-Urkunde liir den prcusstschen Stoat (Berlin, 
1000). In addition, see Landeskunde Preussens (Berlin, 1901), 
edited by Bcuermann. Various volumes of Forschungen eur 
deutschm Landes- und Volkskunde, edited by Kirchhoft; BrtHsh 
Diplomatic and Consular Reports ', and James Baker Report on 
Technical and CommerenU Bducation in Last Prussia, &c. (London, 
1900). 


History .—The nume ol Prussia is derived from the dukedom 
of Prussia (the present province of East Prussia), which was 
raised into a kingdom by the emperor in favour of Frederick III., 
elector of Brandenburg, on the i8ih of January 1701. The 
title “king of Prussia applied at the outset only to 
Prussia proper, which formM no part of the Empire; in 
respect of his other dominions the king continued to l^r titles 
(margrave, duke, &c.) which implied feudal subordination to the 
emperor. The extension of the style “ kingdom of Prussia ” 
so as to cover the vrtiole of the territories, by whatever tide 
held, of the electors of Brandenburg, was not, however, an empty 
assumption, but symbolized a new fact of first-class historic 
importance: the rise in Germany and in Europe of a new great 
power. The consolidation of this power had been the work of the 
Great Elector, the work of whose reign (1640-1688) laid the 
foundatinns of the modem Prussian state (see Fredemcx 
William 1 ., elector of Brandenburg, and Brandenburg: 
History). 

The Great Elector’s son Elector Frederick III. was an osten¬ 
tatious and somewhat frivolous jwince, who_ hazarded the 
acquisitions of his father by lodking on his position as assured 
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at a hirtber conaohdation of the basis on which it rested. 
The Brandeatairjg troops fong^ in the war of tbe _ , . . . 
second coalition against I<ouis.XIV, and in tha t, of 
the fir*"'*** Succasien; but neither the Peads of 
RyiwSc7r697) nor that of Utrecht <1713) broi*^ the cotwtty 
any very tari giMe advantage. Brandenburg soltors also helped 
the emperor in hii wars wUh the Tnrics, mid it was Fredeiw**! 
action m covering the Dutdi frontier with 6 mo troogi whidi 
left William of Otoge free scope in his expedition to England. 
The most notable incideirt in Fiederidc’s reign WM, however, 
his acquisition of the title of Idng of Prussia, which had long 
formed the principal object of his policy. The emperor’s consent 
was finally purchased by the TOomise of a contingent of 8000 men 
to aid him in the War of the Spanish Succession, and on the tSth 
of January 1701 Roderick crowned himself at Kdnigsberg with 
accompanying ceremonies of somewhat inflated grande^. 
Elector Frederick III. of Brandenburg became henceforth King 
Frederick I. of Prussia.'^ Superficial as this incident nay ^ 
first sight appear, it added considerably to the moial and politi¬ 
cal momentum of the country, if only by giving to the subjects 
of the Prussian crown a common name, and its advantages were 
reaped by Frederick’s two vigorous successors. About the pme 
time (1697) the elector of Saxony also acquired the kingly 
dignity his election to the throne of Poland, but in doing so 
he had to become a Roman Gathoiic, and thus left the Hohen- 
zolleros without a rival among the Protestant dynwties of 
Germany. Frederick was extravagant; but he also did much 
for the intellectual life of the country, patronizing learned men, 
and founding the univer.sity of Halle {1694) and at Badin the 
Academy of Arts (1699) and the Academy of Sciences (1700). 
Moreover, even under this improvident king the leiritory of 
Prussia increased. From Saxony the king bought the heredi¬ 
tary advocateship {KriivogUi) of the ReichssHjt of Quedlinburg, 
as well as the imperial city of Nordhausen, the tailiwick of 
petersberg and the coiintshiii of Tecklenburg, while m 170a, 
from William III. of 'Orange, he inherited Lingen, Mors and 

Neuenburg. . 

The court of Vienna consoled itself for the growing power of 
Prussia under tlie Great Elector by the reflection that it was 
probably temporary and due mainly to the vigorous individu¬ 
ality of that prince. The events of Frederick I.’s reign seem^ 
to justify this view. At his accession Prussia might fairfy claim 
to rank as the second state of Germany, but before the death of 
Frederick, Bavaria, Saxony Mid Hanover all raised themselves 
to at least a level with Prussia. Frederick’s preoccupation in the 
wesiern wars had allowed Sweden to reassert her pre-eminence 
in northern Eurojse, and it was Russia, and not Prussia, that 
now impeded her progress. The internal soundness of the 
country had also suffered : the finances were in a state of com¬ 
plete disorganization, and the burden of taxation was almost 
msuppcrtable. If Fredericks son and succMSor had not been 
a man of vjgorous character the downhill progress might 
have continued until it had removed Prussia altogether from 
the list of important states, _ , . , 

The accession, on tlw 25lh of February 1713, of Frederick 
William I. produced at once a complete change of system. The 
new king, whose literary education had been FmhrMs 
neglected, shared none of his father’.s artistic tastes 
and had a complete contempt for the trappings of /'"■*"** 
royalty. On the other hand, he possessed administotive 
talents of no mean order and was singularly pamstaking, indus¬ 
trious and determined in carrying out his plans. By carefully 
husbanding his finances Frederick William filled his treiaury and 
was able to keep on foot one of the largest and best disdplined 
armies in Europe, thereby securing for Prussia ftn influence 
in European councils altogether disproportionate to its size and 
population. In internal nmagement he made Prussia the model 


‘ Strictly upoaking, the title assumed was " king in Prussia 
(KtoiR in ftousaen), this apparently being meant to indicate that 
there wa.s still« Prussia (West Prussial of which he was not kli^, 
though it has also been otherwise explained. 


■ By the Treaty of Utrecht, to which King Frederick Vfffliam I. 
acceded on to 15th of May 1713, Prnssia received upper Geltoland 
In exchange for to principality of Orange, and the king's title was 
acknowledged by the European powers. . 
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fl Europe, though his fkdmiaistmtion was of a purely 
wAiitmy type, in which the estates were never consulted and 
ministers were merely clerks to register his decrees. ‘His 
first act was to reform tihe.expensive institutions of the court; 
and the annual allowance for the salaries and pensions of the 
chief court officials and civil servants was at once reduced from 
376,000 to 55,000 thalers. The Peace of Utrecht (1713) left 
Frederick WUliam free to turn his attention to the northern war 
then raging between Sweden on the one side and Russia, Poland 
and Denmark on the other. Though at first disposed to he 
friendly to Sweden, he was forced by circumstances to take up 
armsagainst it. In &ptember 1713 Stettin was enured by the 
allies and handed over to the custody of Frederick William, who 
paid the expenses of the siege and undertook to retain possession 
of the town until the end of the war. But Charles XII. refused 
to recognize this arrangement and returned from his exile in 
Turkey to demand the immediate restitution of the town. With 
this demand the king of Prussia naturally declined to comply, 
unless the money be had advanced was reimbursed; and the 
upshot was the outbreak of the only war in which Frederick 
William ever engaged. The struggle was of short duration, and 
svas practically ended in 1715 by the capture of Stralsund by 
the united Prussians, Saxons and Danes under the command 
of the king of Prussia, The Swedes were drivei^frora Pome¬ 
rania, and at the peace of 17*0 Frederick William received the 
greater part of Swedish Pomerania, in^ding the important sea¬ 
port of Stettin. Sweden now disappeared from the ranks of the 
Great Powers, and Prussia was left without a rival in northern 
Germany. 

A detailed history of Frederick William’s reign would 
necessitate the recital of a long and tedious series of diplomatic 
proceedings, centring in the question of the succession to the 
duchies of Jiilich a^ Berg. The Treaty of Wusterhausen be¬ 
tween Austria and Prussia was concluded in 17*6, and was con¬ 
firmed with some modifications by the treaty of Berlin in 1728, 
PVederick William engaged to recognize the Pragmatic Sanction, 
while the emperor on his side undertook to support Prussia’s 
claims to Jiiiich and Berg. The policy of the latter, however, 
was far from straightforward, as he had already entered into 
a similar compact with the count palatine of Sulzbach, who 
was a Roman Catholic and therefore a more sympathetic ally. 
Ftederick William’s intervention in the matter of the suc¬ 
cession to the throne of Poland, rendered vacant by the death of 
Augustus II. in 1733, proved barren of advantage to Prussia and 
failed to secure the bopod-for reversion of the duchy of Courland. 
•A Prussian contingent took part none the less in the ensuing 
war between Austria and France, but Austria concluded peace in 
1735 without consulting her ally. In 1737 the king withstood 
the pressure brought to bear upon him by England, France, 
Holland and Austria to induce him to submit to their 
settlement of the JuUch-Berg Question; and in i739,«convinced 
at least of the confirmed duplicity of the emperor, he turned 
to his hereditary enemy for help and concluded a defensive 
alliance with France. The rivalry between Austria and Prussia 
had begun, which for the rest of the century formed the pivot 
on which the politics of Europe mainly turned. 

If the external history of Frederick William’s reign is not especkUy 
slacknia, and if' in diplomacy he was worsted by the omperor, the 
country at least enjoyed the benefits of a twenty-five 
mmssfa yaare' peace and cflfcient jpovernraent. During ttis 
rdgn the revenues of Prussia were doubled, and the king 
fnttrtek j^at his death an accumulated treasure of 9,000,000 
'■ thaiert and an army of 85,000 men. Though not rank¬ 
ing higher than twelfth among the European states in extent 
and population, Prussia occupied the fourth place in point of 
military power. The king himself took the greatest interest in the 
management of his army, in which the discipline was of the strictest: 
and ha carried the habits of the military martinet into all dmart- 
mentsof the administration. His chief innovation was the abolition 
of the distinction between the military and the civil funds, and tho 
assignment of the entice financial management of tho country to 
a general directaiy o< ^finance, war and domains. The directory 
was instructed to pay fot evraything out of a common fund, and 
so to regulate the eimenditun that there ahould invariably be a 
surptua at the end of 3 ie year. As the army absorbed five-sevenths 
of the revenue, the civil administration had to be conducted with 


the greateet economy. The fcittf ..hiaaelf set the,eXBii^e of tbo 
frugality which'he expected fromhiaoffieial^aBd contented himself 
witiL a civil liat of 31,000 thalers (^^ySoo). 'The domains were now 
msBftg sd SO as to yield a greater income than ever before, and im¬ 
portant ^reforms were made in the system'^ taxation. By the sub¬ 
stitution of a payment in money for the obsolete military temwe 
the noblM wore cleprived of their practical exemption from taxation, 
and they were also required to pay taxes for all the peasant holdii^ 
they had absorbed. Attempts were made to better the condition 
of the peasants, and the worst features of villeinage were aboludied 
in Crown domains. The military system of cantoiun<mt, according 
to which each regiment was allotted a district in which to recruit, 
was of constitutional as well as military importance, since it brought 
the peasants into direct contact with the royal officials. The col¬ 
lection of taxes of the peasantry was removed from the hands 
of the landowners. The duties of the state officials were laid down 
with great detail, and their performance was exacted with great 
severity. Justice seems to have been administered in on upright 
manner, though the frequent and often arbitrary infiiction of the 
penalty of death by the king strikes us with astonisliment. The 
agriculture and industrial interests of the country were fostered 
with great zeal. Tho most important industrial undertaking was 
the introduction of the manuluture of woollen cloth, the rwd 
factory at Berlin supplying uniforms for the entire army. The 
commercie regulations, conceived in a spirit of rigid protection, 
were less successful. In the ccclesiastice sphere the king was able 
to secure toleration for the Protestants in other parts of Germany 
by reprisals on his own Roman Catholic subjects, and he also gave 
welcome to numerous Protestant refugees. Including 18,000 exiled 
peasants from Salzburg (i73Z). He has the credit of founding the 
conunon-.school system of Ibrussia and of making elementary educa¬ 
tion compulsory. 

On the 31st of May 1740 Frederick William died, and was 
succeeded by his son as Frederick II., known in history as 
Frederick the Great. The young king at once Pndtriek 
resolved to use the well-filled treasury and well- //., /wo- 
disciplined army left to him by his father for the 
purpose of increasing the position of Prussia in Europe. The 
death of the emperor Charles VI., the Inst of the male line of 
the house of Habsburg, on the 20th of October 1740, gave him 
his opportunity, by raising the question of Maria Theresa’s 
right to succeed under the Pragmatic Sanction (see Charles VI., 
Emperor; Maria Theresa; Austria-Hungary: History). 
Austrian duplicity in the matter of Jiilich gave him a colourable 
pretext for bis hostile attitude in reviving the long dormant 
claims of Prussia to the Silesian duchies. Within a year of his 
accession he had embarked on the Silesian War, and this was 
closely followed by the second, which ended in 1745, leaving 
Frederick in undisputed possession of almost the whole of 
Silesia, with the frontier that still exists. East Friesland, the 
Prussian claim to which dated from the time of the Great Elector, 
was absorbed in 1744 on the death without issue of the last 
duke. The two Silesian Wars completely exhausted the stores 
left by Frederick William, both of grenadiers and thalers, and 
Frederick gladly welcomed the interval of peace to Bmas.s new 
treasures and allow his subjects time to recover from their 
exertions. When the Seven Years’ War broke out in 1756 
he had an army of 150,000 men at his command, representing 
about one-seventh of the available male population of his little 
kingdom. He had also a fund of 11,000,000 thalers in his 
treasurv, though this would have pone but a small way had 
he not ^en assisted by the subsidies of England and able to 
make the fertile plains of Saxony his chief basis of supply, 
(See Seven Years’ War.) 

Though without gain in extent or population, Prussia emerged 
from the war as an undoubted power of the first rank, and hence¬ 
forth completely eclipeed Saxony, Bavaria and Hanover. - 
while, it was plain that Austria would no longer stand 
without a rival for the hegemony of tho German 
Empire. The glorious victories over the French and 
Ru^ians also awakened a spirit of German pariiotism that had 
hitherto been almost unknown. But the price paid for these nsults 
was enormous. CM the 850,000 soldiers who, as is estimated, perished 
during tho war about 180,000 fell in the service of Prussia, and tfie 
gross population of the kingdom had decreased in seven years to 
the extent of half a million souls. The misery and poverty indirectly 
attendant on the war were incalculable. The devdopment of the 
country was thrown back for many years, whmh w«e almort a 
repetition of the period succeeding tbe Thirty Years War. But 
while nearly a century dapsed before the traoes of that struggle 
disappeared, Frederick repaired most of the ravages of tho Seven 
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Yekrs’WarlttktedstikoiihetiilM. By grout destarltjria the tiuuia^ 
stent of hii fintnees he bad kept deer oi debt, and me coos a£le 
to advance laim eoms to the moat in^x)v<riBhed dktricta. Foreign 
odoshrtt were invited to rcneople the deaarted villMea; taxea were 
in aeveral inatancea remittM for a aeriea oi yeara; ■tbA' horaea oi the 
army wereenqdoyed in farm labour; and individual edort in every 
departawnt ttapmiendly aupported by the govemnient By 1770 
nearly' aS til* ruined villages had bW rebuilt; the ground was 
again under cultivation; order had been restored; the vacant offices 
had been filled; and the debased currency had been called in. 
Throughout the kingdcnn agriculture was encouraged by the drainage 
of manhy diatricts; indna&y was extended by the introduction cd 
new manuiacturea, by bounties and by monopolies; and commerce 
was fostered by measures oi protection. Fredeiick'a methods oi 
administration did not greatly differ from those oi Us predecessor, 
though the unrelenting seventy oi Frederick William was relaxed 
and the peculiarities oi his wstem toned down. Frederick's own 
personal supervision extended to every dqmrtment, and his idea of 
his position and duties nuide him his own first minister in the widest 
and most exacting sense of the term. His efforts to improve the 
administration and the bureaucracy were unceasing, and he suc¬ 
ceeded in training a body of admirable public servauta One of 
the most sweepiM reforms was in the d^artment oi law, where, 
with the able aid of the jurist Samuel von Cocceji (1679-1735), 
he carried out a complete revolution in procedure and personnel. 
One of the king's first acts was to abolish legal torture, and he 
rarely sanction^ capital punishment except in cases of murder. 
The application of the pnvilegium de non appellando (1746) freed 
Prussia from all relations with the imperial courts and paved tlie 
way for a codification oi the common law of the land, which was 
begun under Frederick but not completed till the end of the century. 
In matters of religion Frederick not only exercised the greatest 
toleration, remarking that each oi his subfects might go to heaven 
after his own fashion, but distinctly disclaimed the connexion of 
the state with any one confession. Equal hberty was granted in 
imeaking and writing. Though his finances did not allow him to 
do much directly for education, his example and his patronage 
of men of letters exercised a most saluta^ effect The old system 
of rigid social privilege was, however, stiU maintained, and unsur- 
mountable barriers separatM the noble from the citixen and the 
citizen from the peasant The pamnount defect of Frederick's 
administration, as future events proved, was the neglect of any 
effort to encourage independence and ^wer of self-government 
among the people. Every measure emanated from the king himself, 
and me coun^ learned to rely on him alone for help in evixy 
emergency. 

In 177* Prussia and Austria, in order to prevent an over¬ 
weening growth of Russia, joined in the first partition of Poland. 
Frederick’s share consisted of West rru,s.sia and the Netze 
district, which filled up the gap between the great mass of his 
territories and the isolated district of East Prussia. It had 
idso this advantage over later acquisitions at Poland’s expense, 
that it was a thoroughly German land, having formed part of the 
colonizations of the 'Teutonic Orrler. In 1778 Prussia found 
herself once more in ^position to Austria on the question of 
the Bavarian succession, but the difficulty was adjusted without 
much bloodshed (see Potato War). The same question 
elicited the last action of importance in which Frederick 
engaged—the formation of a “ Fiirstenbund,” or league of Ger¬ 
man princes under Prussian supremacy, to resist the encroach¬ 
ments of Austria. The importance of this union was soon 
obscured by the momentous events of the French Revolution, 
but it was a significant foreshadowing of the duel of Austria 
and Prussia for the pre-eminence in Germany. Frederick died 
on the 17th of August 1786, having increased his territories 
to an area of 75,000 sq. m., with a population of five and 
a half millions, "rho revenue also had immensely increased 
and now amounted to about twenty million thalers annually, 
of which, however, thirteen were spent on the army. The 
treasury contained a fund of sixty million thalers, and the 
country was free of debt. (See Frederick II., King of 
Prussia.) 

A continuation of the personal despotisih under which Prussia 
had now existed for seventy vears, as well as of its dispropor- 
PffgfHek tionate influence m Europe, would have required a 
w/fltam II., ruler with something of the iron will and ability of 
ir86-iT9T. Frederick the Great. Unfortunately Frederick’s 
nephew and successor, Frederick William II., had neither the 
energy nor the imiight that his position demanded. He was 
too undecided to adhere to the swrous external policy of his 
predecessor, nor did he on the other hand make any attonpt 


to meet the growing discontent by an internal movemsnt el 
liberal reform. The riile of absolutism eottinued, though 
the power new lay mote in the. haiids a *' eanuhrilla *^r 
cabinet than in those eft the moharch; add the stoteenM 'iritb 
now came to the front were singularly shoit<stghted and 
inefficient. The freedom of rdicion and the prws left 
Frederick the Great was abroffited in 1788 by royal on&unce. 
In 1787 the army engaged in an expensive and useless 
campaign against HoBa^ The abandonnent of Frederick’s 
pdi^ was shown in a tendency to follow the lead of Auktiai 
which culminated in on alliance witli that power against revo¬ 
lutionary France. But in 1705 Prussia, suspicious of the 
Polish plans of Russia and Austria^ conclude the separate peace 
of Basel, almost the only redeeming feature of which was the 
stipulation that all north German states b^ond a certain line 
of demarcation should participate in its benefits. This practically 
divided Germany into two camps and inflicted a severe blow 
on the imperial system. The indifference with which Prussia 
relinquished to France German lands on the left bank of the 
Rhine, compared with her eagerness to increase her Slavonic 
territories on the east, was certainly one of the great blunders 
of the reign. Prussia’s share in the second and third partitions 
of Poland (1783 and 1795) nearly doubled her extent, but added 
little or nothing to her real power. The twelve yeara following 
the peace of Basel form one of the most sombre periods of the 
histopr of Prussia, Her prestige was lost by her persistent 
and iil-timed neutrality in the struggle with France; the old 
virtues of economy, order and justice disapfieared from the 
bureaucracy; the army was gradually losing its excellence and 
was weaken^ rather than strengthened by the hordes of dis¬ 
affected Polish recruits; the treasury was exhausted and a large 
debt incurred; the newly awakened feeling of German patriotism 
had died away, especially among the upper classes. (See 
Frbderick William II., King of Prussia.) 

Frederick William III. possessed many virtues that did him 
credit in his private capacity, but he lacked the vigour that was 
at this juncture imperativdy required from a ruler Prtd-Mc 
of Prussia, while he was unfortunately surrounded W/Aiun///., 
by counsellors who had as little conception as him-'^*^-^**®- 
self of Prussia’s proper role. Not even the high-handed 
occupation of Hanover by the French in 1803 could arouse 
him; and the last shred of self-respect seemed to have 
been parted with in 1805 when Prussia consented to receive 
Hanover, the property of its ally England, from the hands of 
France. The formation of the Confederation of the Rhine in 
1806 and the intelligence that France had agreed to restore 
Hanover to England at last convinced Frederick William of 
what he had to fear from Napoleon; while Napoleon 
on his side, being now free of his other antagonists, 
was only too glad of an opportunity to destroy his 
tool. Prussia declared war on the 9th of October 1806; and the 
short campaign that ensued showed that the army of Frederick 
the Great had lost its virtue, and that Prussia, single-handed, 
was no match for the great French commandee. On the 14th ot 
October the Prussian armies were overtkiow* at Jena and 
Auerstadt, and a total collapse set in. Disgraceful capitulations 
of troops and fortresses without a struggla follewed one aamher 
in rapid succession; the court fled to East Prussia; and.Nlfiolwn 
entered Berlin in triumph. At the Peace of Tilsit ! (July 9, 
1807) Frederick William lost half his kmgdotn, ii^uding aB that 
had been acquired at the second and third partitkoa of Poland 
and the whole of the territory west of the iQbe. An enormous 
war indemnity was also demanded, and the Prussian fortresses 
were occupied by the French until this should be paid, • 

The next half-dozen years form a period of the greatest sig¬ 
nificance in the history of Prussia, embracing, a.s they do, the 
turning-point in the moral regeneration of the country. The 
disasters of 1806 elicited a strong spirit of jjatriotism, which was 
fanned by the exertions of the “ Tugendbund,” or I.eague of 
Virtue, and by the writings of men like Fichte and Arndt. The 
credit of the reformation belongs mainly to the great minister 
Stein, and in the second place to the dhancellor Hardenbei'g. 
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The condition on which Stein based his acceptance of office 
me itself of immense inqxinance; he insisted that the system 
of govemmg through irresponsible cabinet coun- 
ffcArat. cillori, which had gradually become customary, 
should cease, and that the responsible ministers of 
departments should be at once the confidential advisers and the 
executive agents of the king. Stein’s edict of 1807 abolished 
serfdom and obliterated the legal distinction of classes by 
establishing freedom of exchange in land and free choice of 
occupation.* The “ Stadteordnung ” of 1808 reformed the 
municipalities and granted them important rights of self-govern¬ 
ment. His administrative reforms amounted to a complete 
reconstruction of the ministerial departments and the machinery 
of provincial government, and practically established the system 
now in force. In i8jo Hardenberg, with a precipitancy which 
Stein would scarcely have approved, continued the reform in the 
condition of the peasants by making them absolute owners of 
port of their holdings, the landlords obtaining the re.st as an 
indemnity for their lost dues.^ The army was also reorganised 
by Schamhorst and Gneisenau, while the condition imposed 
by Napoleon that it should not exceed 48,000 men was practically 
evaded by replacing each body of men by another as soon os 
it was fairly versed in military exercises. The educational 
reforms of Wilhelm von Humboldt establi.shed the school systera 
of Prussia on its present basis, and the university of Berlin was 
founded in 1800 (see Stkin, H. F. C. Fkbihekk von; Harden¬ 
berg, K. A. von). 

Frederick William hesitated to take part in the Au.strian 
rising in 1809, but his opportunity came in 1813, when Napoleon 
fled from Russia. General York, commander of the corps that 
Prussia hud been obliged to contribute to the French expedi¬ 
tion, anticipated the formal declaration of war by joining 
the Russians with his troops on his own responsibility 
(Dec. 30,1812). On the outbre^ of the war the people rose en 
masse and with the utmost enthusiasm. A treaty of alliance 
between Russia and Prussia was concluded at Kalisch, and 
Austria, after some hesitation, also joined the league against 
Napoleon. In the struggle that followed (see Nafolbonic 
Campaigns) Prussia play^ one of the most prominent parts, 
and her general Bliicher was the driving force of the allied armies. 
Between 1813 and the battle of Waterloo Rnissia lost 140,000 
men, and strained her financial resources to the utmost. As 
compensation she received at the Congress of Vienna 
northern half of Saxony, her old possessions west 
of the Elbe, Swedish Pomerania, the duchies of 
Berg and Jiilich. and other districts in Westphalia and on the 
Rhine. The acquisitions of the last partition of Poland, with 
the exception of the grand duchy of Posen, were resigned to 
Russia; Friesland went to Hanover, and Bavaria was allowed 
tu retain Baireuth and Ansbach, which had come into her hands 
in i8o6. This arrangement of the map did not wholly restore 
Pnissia to its former extent, as its area wa* now only 108,000 
sq. m. compared with 122,000 sq. m. at the beginning of 1806, 
but the substitution of firman for Slav territory and.the 
shifting of the centre of gravity towards the west more than 
made up for any slight loss in size. Hanover still formed a 
huge wedge splitting Prussia completely in two, and the western 
frontier was very ragged. Prussia’s position required caution, 
but forced upon it a national German policy; and the situation of 
the new lands was vastly more effectual in determining the future 
leader of Germany than was Austria's aggrandisement in Italy. 

The task that confronted Frederick William III. in ifiij—that 
oi welding together the heterogeneous elements assembled under 
his crown by the great congress—was one that would 
tMtrlSlS ******' statesmanship of a stronger man than he. 

** ■ The population of Prussia had been more than doubled, 

and contained, besides a,000,000 Slavs, people oi every Gorman 

* Previous to tliis measure the distinction between “ noble " 
" burgher," and " peasant " land and occupations was strictly ob- 
SCTved, and no transition of property or employment from one class 
to another was possible, 

* The patrimonial jurisdiction of the landowsen was not taken 
away till 184B. 


race; and, as an additional probteaa the annexation of tiie Shine 
provinces had raised the nnmber of Roman Cathi^ subjects of the 
most Protestant of the German monarchies to some two-fifths of 
the whole. On the 3rd of Jane 1814 the king bad issued a cabinet 
order promising on his return to give a doctslon as to a . 
nation^ constitution, and this promiae had been 
repeated in proclamations at Danzig and Poeen (May • 

1815) and in the patent addressed to the new Saxon 
provinces on the 22nd of May : in addition to the provincial estates 
there was to bo a national Diet for the whole country. When, 
however, the work of drawing up the constitution was put in hand, 
it soon became clear that it would meet with extraordinary diffi¬ 
culties. Liberalism was as yet a force only in the professionM 
classes; the provmccs, proud of their traditions, were loth to be 
merged in a common organization (Pomeranians and Silesians are 
described in contemporary documents as "nations"); above all, 
tliero was the fundamental antagonism, by no means extinct even 
now, between the old eastern provinces, with their strong feudal 
spirit, and the new western provinces, in which the ideas of the 
Revolution had gained a permanent ascendancy; and of all these 
conflicting tendencies, one only was organized into a compact body 
of opinion: the ultra-conservative feudal landowners {Junker) 
of the mark of Brandenburg, " heartless, wooden, half-educated 
people," as Stein called them, " fit only to be turned into corporals 
or calculating machines," but for all that the very backbone of 
the traditional Prussian monarchy. 

In sjiitc of all the king would probably havp granted a constitution, 
but for the ill-timed alarums and excursions of the Liberal Turn- 
vtreine and Burschenschaften. The trials and humilia- 
tions he had passed through during the revolutionary ^ast-aermsa 
epoch had left him in a condition of nervous appre- 
hension, which the Wartburg festival of October 1818 
(Karaptz’sPofic* 7 a»ttw, an uhlan's stays and a corporal's ' 
cane—symbols of Prussian metliosis—had been committed to the 
flames) and the murder of Kotzebue turned into reactionary panic. 
Motternich, who had never ceased to warn the king of tl>e oexil to 
the Prussian monarchy which would result from a central repre¬ 
sentative system, seized the opportunity; under his influence in 
October i8ig, Frederick William by signing the Carlsbad Decrees 
(o.B.) dofinitoly committed himself to the Austrian system of 
‘‘^stability." It was not, however, till the nth of June i8ai that 
the king finally decided to postpone the constitution, and to summon 
a commission to organize a system ot provincial estates, which 
were created by royal patent on the jth of June 1823. For the rest, 
the question of a constitution was not again raised during the 
king's reign, and for years the Prussian police engaged in the con¬ 
genial task of " demagogue hunting " {DemugogenheUerei), pojmlar 
heroes like John and Arndt being haled to prison on frivolous 
charges, ancl even Gneisenau and Scharnhorsl surrounded with 
spies. 

Meanwliilo, by an ordinance of the 20th of April 1814 the kingdom 
had been divided into eight provinces, each province into govern¬ 
ment districts (Ilegierungsbezirke), and these again lai tr . 
into '■ circles " admiiiislcred by a Landrat {landrdthche *" 

Kreise). At the head of each Hegierungsbetirk was a 
government Ixiard responsible to the Oberprisident, * 
who was responsible in his turn to the ministry under the chan¬ 
cellor. On the 2otli of March 1817 was created a council of 
state (Slaalsrat) consisting ot the royal princes, high officials 
and a certain number of members nominate by the king, whose 
function was to supervise the administration and discuss projects 
of legislation. Its immediate tasks were to bring the new provinces 
into harmony wiUi the Prussian system and to set order into the 
disorganized finances. Both problems were solved in a manner 
that did credit to the Prussian bureaucracy. By 1820, in spite of 
the damage caused by the war and of the exhaustion of the country, 
the financial situation was satisfactory, the king having contribute 
to this result by surrendering the Crown domains to the state, 
reserving only a charge of 2,500,000 Dialers, the so-called Kron- 
fideikommissjonds. The nconciliation of the new provinces to the 
now order was a matter of even more difficulty, notably t-*, 
in the case of the population of the Rhino districts, Prerimeet. 
which had been accustomed to the easy-going methods 
and light taxation of the ecclesiastical princes. They were, however, 
lo a certain extent reconciled by the wise liberality which left to 
them many of their peculiar institutions, e.g. the Code Napolion 
in the ^ine provinces. Most burdensome of all was the law of 
the 3rd of September 1814 introducing universal military service 
and organizing the Landu/ehr; but it was precisely this which was 
to be the strongest factor in welding Prussia togrther and making 
her supreme in Germany. 

Of all the reforms the most far-reaching was the creation, on the 
ist of January 1834, of the famous customs union ot Tbe ZoU- 
ZoUverrin, which was to become the material basis renin, 
of Prussia’s influence in Germany. (For details see Germany: 
History, xi. 885.) ... 

In educational matters also the government achieved results 
of lasting value. The university of ^nn was founded, the others 
were reorganized; numerous Gymrussien were built, and above alt 
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etemeotuy «duea.tlon was made universal and con^olsory. Lem 
happy was Frederick William's attempt to ad}nst the rdigious 
„ differences of his subjects with the corporal's cane. 

In 1817, the tercentenary of the Reformation, a rwal 
VSiriaa. announced that henceforth Lutherans and Re- 

Kmgim. fotmad ware to unite in one "Evangdkal Churdi," 
the public use of the name " Froto.stant " being officially forbidden. 
The so-called Old Lutherans, who refused to conform, were forbidden 
to found a separate community, and refractory pastors were 
dragooned and iimrisoned. A quarrel also broke out with the 
Roman Catholic Church on the question of " mixed marriages," 
which culmmated in 1837 in the m^risonmont of Baron llroate zu 
Vischcring {q.v.), archbishop of Cologne, and of the archbishop of 
Vosen. 

In foreign politics, too, Prussia played but a secondary rdle after 
1815. The king either attended, or was represented at, the various 
congresses up to that of Verona in i8aa, out his sole idea was to 
support the views of Metternich, and later, those of tho emperor 
Nicholas I. ol Russia. (See Europu,; History.) 


Frederick William III. died on the 7th of June 1840. In 
spits of his faults, he had accomplished great things for Prussia, 
and his kindness of heart, his devotion to duty and the memory 
of his sufferings maintained his personal popularity to the last 
(see Frederick William III., Kmc of Prussia). Of his son 
Pndtrtck successor, Frederick William IV., great things 

wiuImw rv., were expected, since his talents were undeniable 
1840 - 186 !. jjg gained as crown prince a reputation 
for Liberalism. One of his first acts was to liberate Jabn 
and the imprisoned archbishops, to reinstate Amdt in office 
and to issue a general amnesty (Aug. 10, 1840). Five years 
later he allowed the Old Lutherans liberty to set up a Qiureh 
of their own. But in spite of these promising beginnings, it 
was soon clear that the king was wholly out of touch with the 
ideas of modern Liberalism. In spite of the warnings of the 
emperor Nicholas I. and of Metternich, he sought to satisfy the 
cry for a constitutkm by issuing on the 13th of February 1847 
a patent summoning the “ united Diet ” for Prussia—that is to 
say, a mere “ concentration ” of the provincial Diets. Tlie 
story of the contest that followed between the Crown and the 
people is outlined elsewhere (see Germany). It is only 
necessary to give here some account of the constitutional 
development in Prussia itself. 

The most important landmark in this respect was the law 
promulgated after the dissolution of the lower house of the 
Bltetarmi revolutionary National Assembly on the a7th of 
Lmw oi 1849 April 1849. This law, which was only slightly modified 
aa 4 Ceatti- by the electoral reform law of 1910, divided the parlia- 
tiitiou 0t mentary electors into three classes, their voting power 
issi. being determined by property qualifications or by 
official and professional position. In the elections that followed, 
the disgusted democrats took no part, with the result that the 
chambers that met on the 7th of August 1849 were strongly 
Conservative and made no difficulty about revising the demo¬ 
cratic constitution of 1848 in accordance with the royal wishes. 
The constitution, thus amended, was proclaimed on the 31st of 
January 1851, and has remained substantially that of ftussia 
ever since. Its immediate effect was an extraordinary series of 
reactionary measures, e.g. the restoration of the old manorial 
courts and of the provincial estates (1850). The actual con¬ 
stitution of the parliament as consisting of a House of Lords 
(Hmenhaus) and House of Delegates (Abgeardnetmhaus) was 
fixed in 1854, and in this assembly the dominant element con¬ 
tinued to be that of the Prussian Junkertum or squirearchy, 
which supported the king and his government in all their 
reactionary efforts. 

So far as the internal histc^ of Prussia is concerned, little 
was altered by the .substitution of William as regent for his 
brother, now hopelessly mad, in 1858. The new 
i86!^88a. became king in 1861, shared to the lull 

his predecessor’s views as to the divine right of the 
Prussian crown. He was prepared to accept the established 
constitutional forms, but he was not prepared to sacrifice to 
them what he firmly believed to be the divinely appointed 
mission of Prussia in Germany. Bismarck, who became prime 
mininer in 1862, fully shared his master’s views. He realized, 


what tbelower house did not,that theGerman questioaeonlAnn^. 
be settled as the result of a trial of strei^jth between Prussia aM 
Austria and thM therefore it was necessary for Fnma to spend 
money on armaments; and, since he could not give 
his real reasons to the parliament and the parlkunent 
refused to accept the reasons he did give, he raised the necessary 
funds in defiance of the votes of the House of Delegates. The 
result justified him in the eyes of the Prussian people- 
march’s policy, culminating in the war of 1866, left Prussia the 
undisputed mistress of &rmany (s« Schleswig-Holstein 
Question; and Germany: History). By the Treaty of Prague 
(Aug, 23, 2866) Prussia acquired Hanover, Hesso<^usel, 
Hesse-Nassau, Frankfort and the duchies of Schleswig- 
Holstein and Lauenburg; her territory had been rnoty ot 
increased by one-fifth and became for the first time Protm, 
satisfactorily rounded off and compacted; by the '***■ 
acquisition of the Elbe duchies, too, she laid the foundations of 
her future sea-power. In 1871 as the result of the German 
victory over France the king of Prussia became German 
Emperor. 

From 1867 onward Prussia lias had from the point of view 
of mtornational politics no existence apart from the North 
German Federation and the German Empire; and 
even in internal affairs her preponderance and influence 
in Germany have been ovorwhelmine. For all piacti- S’*^*'’*'**” 
cal purposes the German Empire has been missia, 
and, however much the still surviving purticularist feeling of 
the lesser states has resented the process, tho " Prussificatton," 
in greater or less degree, of all Germany was inevitable from 
the moment that tho great imperial departments—army, customs, 
po.st6, railways—were placed under lAussian authority or con¬ 
formed to the Prussian model. With this particular expansion 
of Prussia, however, we are not concerned, but solely with the 
internal development of the Prussian kingdom itself. The main 
tasks that lay before the goveromentafter 1870 were theassimilatbn 
of the new provinces, the reorganization oi the administration, 
the economic development of the country, the settle- 
ment of the qnestions arising out of the attitude of the 
Roman Catholics on the one hand and the Social Demo- jjf, 
crats on the other. 'On the whole the new German 
provinces accepted their fate with equanimity, though in Hanover 
especially the deposed dynasty continued to command a con¬ 
siderable following, of which the ablest spokesman was Windthorst 
(a.v.). Since the dispossessed princes refused to resign their 
claims, the large sum oi money which had been assigned to them 
by the Prussian parlianaent was, so early as March 186S, seques¬ 
trated, and, underthenameof the Guelph Fund (JFrl/en/ondj), formed 
a secret service supply highly convenient for Bfamnrek’s purposes. 
More difficult was the task, rashly undertaken by the government, 
of germanizing the Danish parts of Schleswig-Holstein and the 
Polish districts in the eastern provinces, a task which after thirty 
years of effort shows but very .small results (see Schleswiq- 
Holstehj Question, ad fin. ; and Posen). 

Closely connected with the Polish question was the quarrel with 
the Roman Catholic Church, known as the Kulturhampf, oi which 
Prussia was the focus (sec Germany ; History, xl. 

880 seq.). The anti-Vatican policy, associated 
especially with the name of tho minister Falk, necesal- 
tated an alliance oi the government with the labends, and this 
led to a policy oi at least administrative reform. The present 
administrative system {Krrisordnung) of Prussia was introduced 
in 1872 lor certain provinces, but not exti-nded to the whole 
kingdom until 1888, when it was applied to Risen. The 
Liberalism of the Prussian parliament was, however, of a very 
lukewarm temper; and when in 1878-1879 Bismarck decided 
to reverse the fiscal policy of the country and to pass 
repressive legislation against the Social Democrats, 
the Liberals were not strong enough to offer an effeefive 
resistance. In 1879 the moderate Liberal mmtttry 
resigned, and was succeeded by a Conservative cabinet, ‘ 

in which tho most conspicuoua figure was Robert von Putt- 
hammer iq.v.). Henceforth the government depended for 
parliamentary support on a union of the National Liberals 
and Conservatives or of the Conservatives and Ultramontanes. 
An eventual understanding with the Holy See WM inevitable, 
though the Kvlturhampf was not actually settled un^ 1888, when 
the Prussian government, assisted by the diplomatic g-.#. 
attitude of Pope Leo XIH., came to terms with Rome, soctattam. 
Meanwhile in 1879 the era Of Bismarck's experiments 
in state socialism had begufi by th* purchase by the state of three of 
the great railways, thus laying the foundation of the present system 
of state railways in Prussia. 

On the 9tfi o£ March 1888 William -I. died. His successor, 
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Frederids III., only lived till the xsth of June, the sole important 
act of his reign being the dismissal of Puttkammer. Under his 
successor William II. the development of Prussian 
affairs continued on the lines laid down under 
William I., the main difference being that, after the 
fall of Bismarck (March so, 1890), the old antagonism between 
the unrepresealed masses and the government tended to 
wimamU,, obajigp into one between these masses and the 
itM. Crown. For while in the unreformed parliament 
the squlfearchy was still disproportionately represented,^ 
SociaKsitt—denounced by the king-emperor as treason 
e— against himself and the country—spread rapidly 
Xctawi. among the unrepresented population. Discontent 
grew apace, and the trouble culminated in 1908 and 1909. In 
1906 a bill raising the number of members of the Diet from 433 
anwtt «/ to 443 and effecting an unimportant redistribution 
Social of scats had been passed, but a Radical amendment 
Doanmaajr. jn favour of direct and universal suffrage and the 
secret ballot had been rejected by a large majority. In 1907 
the elections for the Reichstag resulted in a remarkable 
defeat of the Socialist forces, and this had its effect in Prussia 
also. In 1908 a resolution in favour of universal sufirage was 
again brought forward. It was opposed by Prince Biilow, 
the Gprman chancellor, and was rejected by a large majority. 
Riots followed in Berlin and demonstrations in favour of reform 
throughout the country, and at the new elections in June seven 
Socialist members were returned — a portentous phenomenon 
under the actual franchise. In the session of 1909 the reform 
resolution was again brought forward, and again thrown out by 
the Conservative majority. . „ . • 

Demonstrations and collisions with the police followed in 
most of the large Prussian towns, and in October four of the 
Swialist members returned in 1908 who had been unseated 
on technical grounds were re-elected. It became clear to the 
government that some sop must be thrown to popular opinion, 
and accordingly in the speech from the throne delivered on the 
nth of January 1910 the king-emperor announced a measure 
of franchise reform. The agitation, however, continued, and 
the terms of the bill when it was introduced by Herr \ on Beth- 
mann-Hollweg on the loth of Felnruary were not such m to 
conciliate opposition. The chancellor and minister-president 
adhered to the principles enunciated by his predecessor;* the 
bill retained the triple class division of voters, public 
KihtrmBia voting and plural votes; the voting, however, was 
to be direct and certain changes were suggested 
giving less to the moneyed interest and more to the professional 
classM. A furious agitation at once arose all over the country, 
ailminating in a series of Socialist demonstrations on the 14th in 
Berlin and elsewhere; owing to the elaborate police precautions 
there was, however, no serious di.sturbance; but on the evening 
of the 18th there was street fighting between rioters and police in 
JVankfort. Meanwhile, on the 13th, the bill had been referred 
to a committee of the Diet. No party was satisfied with it; the 
Berlin municipality petitioned for its entire rejection; but rts 
fate was ultimately determined by an agreement between roe 
representatives of the Conservative and (iatholic Centre parties 
on the committee, the latter agreeing to support the retention 
of indirect voting on condition of the former declarmg in favour 
of the secret ballot (Feb. **). In this sense the c-ommitt« 
ultimately reported, in spite of the government’s efforts to retain 
public voting and to concede direct election, and on the 14th 
of March the bill in this shape passed its second reading. On 
the i6th the third reading was carried, all the parties except 
the Conservatives and the Centre voting against it; Herr von 
Bcthmann-Hollweg accepted the bill on behalf of the govern¬ 
ment, merely reserving the right to amend it in matters of 

’ Prince Schonaich-Carolath pointed out in 1908 that 314,000 
Socialist voters were entirely unrepresented, while 324,000 Con¬ 
servative voters returned X43 membere. aad tliat the properoed 
and agrarian sectioa of the community returned over 300 members, 
the remainder only some 130 ( 4 nn^ P' 

s His speech is reported in I'ha Ttmes of the iith of February 
1910. 


detail. Demonstrations and riot* in various centres showed how 
far this result was from satisfying the popular demands. 

Thus Prussia retained, in contradistmction to the South 
German states, its traditional character, as a land ruled from 
above, the monarchy and the bureaucracy basing their authority 
not on the will of the people, but partly on divine right and 
partly on the middle-class terror of the social revolution, while 
as its ultimate sanction there remained the tremendous power 
of the king of Prussia as supreme “ war lord ” of Gennimy. 
It remained to be seen how long these conditions could last in a 
country which, during the tremendous material expansion of the 
period following the war, had developed an immense industrial 
population w^ch saw, or thought it saw, its interests swrificed 
to the agricultural classes, with their tr^itional feudalism and 
inherited loyalty to the Russian system. 
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Bd. ii. Urkunden-Rtpertonum ; and F. Zurbonsen, Ottcllenbuch tur 
brandcnbvrg-preuss. Gesch. (Berlin, 1889), Zeitschr. fiir preusstsche 
Gesch. (ibid. 1S64-1883), Forschvngen ew . . . preuss. Gesch. 
(Leiprig, 1888 sqq.). Records of the Prussian government 
in the i8th century arc being published under the title of Acta 
borussica (Berlin, 1892 sqg.) Among importot general works 
may be mentioned llanke, Zwolf Bucher prcussischer Geschr, 5^vol8. 
to 1745 (2nd ed., Leipzig, 1878); Droyson, Gesch. der preussucheit 
PoltHk, 3 parts in 13 vols. to 1756 (Berlin and L.eipzig, 1833-1883); 
H. G. ftuti, Preussiuhe Geschichte, 4 vols. to t888 (Stuttgart, 
iQoo-'iooz); and for constitutioxud history, C. Boruhak, Preusiische 
Stoats- und Rechtsgeschichle (Berlin, 1903)- Of tbe many works 
devoted to special periods Treitschke's Deutsche Geschichte tm /p. 
Jahrhundert (Leipzig, 187^1894), in spite of its strong Prnssiaa 
bias is especially valuable for the period up to 1848, when it 
breaks off. Sec also the Usts of books attached to the biographies 
of the various Prussian kings and statesmen. 

PRUSSIA, in the original and narrower sense of the word, a 
territory of Germany, in the kingdom of Prussia, stretching 
along the Baltic coast for about 220 m., and occupying an area 
of *4,083 sq. m. The eastern part of this territory formed the 
duchy of Prussia, which was conquered and colonized by the 
Teutonic Order and was acquired by the elector of Brandenburg 
in 1618, furnishing his successor with his regal title in 1701. 
The western part, which had been severed from the east^ half 
and assigned to Poland in 1466, was not annexed to Prussia until 
the partition of Poland in while the towns of Danzig and 
Thom remained Polish down to 1793. The two districts were 
united in 1824 to form a single province. But, as might have 
been expected, the union did not work well, and it was dissolved 
in 1878, its place being taken by the modem provinces of East 
and West Prussia. (Sec East Prussia and West Prussia.) 

PRUSSIC ACID, or Hydrocyanic Acid, HCN, an organic 
acid first prepared in 1782-1783 by C. Scbeele and subsequently 
examined by J. Gay-Lussac. It is present in v^ing amounts 
in certain plants, being a product of the hydrolysis of the cyano- 

f enetic glucosides, e.g. amygdalin (j.ti.). It may be prepared 
y heating a mixture of cyanogen and hydrogen to 5oo°-55o° C. 
(M. Berthelot, Ann. chim. phys., 1879 (5), 18, p. 380); by 
passing induction sparks through a mixture of acetylene and 
nitrogen; by the dry distillation of ammoniuin formate; by the 
decomposition of the simple cyanides with mineral acids; and 
by distilling potassium ferrocyanide with dilute sulphuric acid 
(F. Wohler, Ann., 1850, 73, p. 219), the anhydrous acid temg 
obtained by fractional distillation of the aqueous distitoto, 
special precautions being necessary owing to the excessively 
poisonous nature of the free acid : 

KjFe(NC), -t- sHjSO, = 2KjS04 + FeSO, + 6 HCN. 

The free acid is a colourless liquid with a smell resembling 
bittw almonds; it boik at C., and may be solidified, in 
which condition it melts at -14” C. It bums with a blue flame 
and is readily soluble in water, but the solution is unstable and 
decomposes on standing, giving amorphous insoluble substoi^, 
and ammonium formate, oxalic acid, &c. An aqueous solution 
of hydrogen peroxide converts it into oxamide, (CONHA, pd 
redaction by zinc and hydrochloric acid gives methylamme. 
The anhydrous acid combines with hydrMhloric, hydrobromic 
and hydriodic adds to form crystalline addition products, which 
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are decomposed by water with the formation of the corre¬ 
sponding ammonium salt and formic acid. It combines with 
aldehydes and ketones to farm the nitriles of oxy-acids, for 
examplOj CH,CHO + HCN •» CHjCH(OHXCN). It is a very 
weak monobasic acid, and the aqueous solution has a very low 
electric conductivity. 

Cyanides.—Va.t salts of this acid, knov-n as cyanides, may 
be prepared by the action of cyanogen or of gaseous hydro¬ 
cyanic acid on a metal; by heating the carbonates or hydro- 
oxides of the alkali metals in a current of hydrocyanic acid; 
by heating alkaline carbonates with carbon in the presence of 
free nitrogen: BaCO, -t- 4C + N, •= Ba(NC)j + sCOjbyi^tion 
of nitrogenous organic substances in the presence of tukaline 
carbonates or hydroxides; or by processes of double decom¬ 
position. The alkali and alkaline earth cyanides are soluble in 
water and in alcohol, and their aqueous solution, owing to 
hydrolytic dissociation, possesses an alkaline character. When 
heated in contact with air they undergo a certain amount of 
oxidation, being converted to some extent into the corresponding 
cyanate. The cyanides of other metals are decomposed by heat, 
frequently with liberation of cyanogen. The cyanides are usually 
reducing agents. Those of the heavy metals are mostly insoluUe 
in water, but are soluble in a solution of potassium cyanide, 
forming more or less stable double salts, for example KAg(NC)], 
KAu(NC)j. Lead cyanide, Pb(NC)2, however, does not form 
such a salt, and is insoluble in potassium cyanide solution. 

Ammonium cyanide, NH4NC, a white solid found to some alight 
extent in illuminating gas, is easily soluble in water and alcohol, 
and is very poisonous. Its vapour is inflammable. It is obtained 
by passing amntonia gas over not coal; by subliming a mixture of 
ammonium chloride and potassium cyanide; by passing a mixture 
of ammonia gas and chloroform vapour through a red hot tube; 
and by heatmg a mixture of ammonia and carbon monoxide: 
CO + aNHj = NH4NC -f HjO. Barium cyanide, Bn{NC)^ pre¬ 
pared by the action of potassium cyanide on baryta, or by passing 
air over a heated mixture of barium carbonate and coal, is a white 
solid, which when heated with water to 300’ C. loses the whole of 
its nitrogen in the form of ammonia. Mercuric cyanide, Hg(NC)^ 
is a sparingly soluble salt formed by dissolving precipitated mercuM 
oxide in hydrocyanic acid, or by boiling potassium ferrocyanide wiii 
mercuric sulphate and water; ajK4Fe(NC), -f 3HgS04 == 3Hg{NC), -f 
3K4SO4 -h K,Fc[Fe(NC) J. Its aqueous solution is not an electrolyte, 
and consequently does not give the reactions of the mercury and 
cyanogen ions. When heated it yields mercury, cyanogen and para- 
cyanogen. Silver cyanide, AgNC, is formed as a white precipitate 
by adding potassium cyanide to silver nitrate solution; or better, 
by adding silver nitrate to potassium silver cyanide, KAg(NC)„ this 
double cyanide being obtained by the addition of one molecular 
proportion of potassium cyanide to one molecular proportion of 
silver nitrate, the wliite precipitate so formed being then dissolved 
by adding a second equivalent of potassium cyanide. On con¬ 
centration the double salt separates as hex^onal tables. Dilute 
minurnl acids decompose it with the formation of insoluble silver 
cyanide and hydrocyanic acid : KNC'AgNC HNO^ = HCN -f- 
KNOj 4 AgNC. A boiling solution of potassium chloride with 
the double cyanide gives silver chloride and potassium cyanide. 

Potassium cyanide, KNC, and sodium cyanide, NaNC, are two of 
the most important of the salts of hydrocyanic acid, the former 
being manufactured in large quantities for consumption in the 
extraction of gold {q.v.). ratassium cyanide may be obtained by 
fusing potassium ferrocyanide either alone—K.Fe(NC), = sKNC -f 
FeC. 4- Nj—or with potassium carbonate [V. Abler, English patent 
1353 (1900)]: In fhe latter case the chief reaction probably is; 
K4Fe(NC), 4- I^COj = 4KNC 4- sKOCN 4- C9 4- Fe; more potas¬ 
sium ferrocyanide is occasionally added in small quantities, 
in order to decompose the cyanate formed; aKCXN + jK4Fe(NC)j = 
loKNC 4- iFeO 4- 4C. -f 2N4; aFeO 4- aC iCO 4- xFe. The re¬ 
action is accompanied by; much frothing, and the whole is filtered 
when in a state of tranquil fusion. Ro^er and Hasslacher prepare 
the double potassium sodium cyanide by; fusing potassium ferro- 
cyanidc with sodium, the product of fusion being extracted with 
water and the solution evaporated ; K4Fe(NC)4 4- aNa = Fe 4- 
4KNC’2NaNC. This process gives a product free from cyanate, 
which was always formed in the older fusion processes. 

Many other processes have been devised. D. T. Playfair [Eng. 
pat. 7764 (1890)] decomposes sulphocjmnides by fusing with zinc: 
the ^c is heat^ with a small quantity of carbon and when com¬ 
pletely fused potassium sulphocyanide is added, the mass being 
well stirred and heated until it thickens and begins to turn red; 
finally it is allowed to cool out of contact with air, lixiviated with 
water, the solution decanted, and evaporated to a paste tn vacuo, 
l^e potassium sulphocyanide is obtained from ammonium sulpho¬ 
cyanide, which is formfd by washing crude coal gas with water 


containing suspended sulphur. Vailoua processes involving the 
use of atmospheric nitrogen have been devised, but in most cases 
they do not yield good results. More successful results ore obtained 
by the use of ammonia. The Stassfurter C^em. Fabrik [Eng, pat. 
935<>--2 (igoo)] pass ammonia over a mixture of alkali or aualine 
carbonate and charcoal, first at a dull red heat and then at a bright 
red heat; KHO -f NH, 4- C - KNC 4- H ,0 4 - Hj. H. Y. Castner 
[Fr. pat. 342938 (1894}] passes anhydrous ammonia over heated 
sodium to form sodanude, which is then brought in a molten con¬ 
dition into contaci with carbon: NaNHj 4- C «■ NaNC 4- H,. The 
Deutsche Gold und Silber Scheide Anstalt [Eng. pat. 3328, 3339 
(1901)] prepare sodium cyanamlde by melting sodium with carbons 
or some hydrocarbon, and passing ammonia over the melt at from 
400°-6oo“ C. The temperature is then raised to 700“-8oo° C., and 
the sodium cyanamide in contact with the residual carbon forms 
sodium cyanide. H. W. Ciowther and £. C. Rosslter Uourn, 5 m. 
CA«m. Ind., 1893, 13, p, 887) digest carbon bisulphide with ammonia 
and lime in quantities slightly in excess of those demanded by the 
following equation: 3C& 4 - 2NH, 4- 2Ca(OH), - Ca(SCN), 4 - 
Ca(SH), -f 4H1O; the product is then treated with a current of 
carbon dioxide, calcium carbonate being precipitated, sulphuretted 
hydrogen escaping, and calcium sulphocyanide remaining in solution. 
The sulphocyanide is converted into the potassium salt by adding 
potassium sulphate, and finally desulphurued by lead, zinc, or iron. 

Potassium cyanide is an excessively poisonous, colourless, de¬ 
liquescent solid; it is readily soluble in water, but almost insoluble 
in absolute alcohol. It is stable in dry air, but is easiljr oxidized 
when fused, in which condition it is a TOwerful reducing agent. 
It dissolves gold (y.e.) in the presence of water and atmospheric 
oxygen. It is also largely used by the jeweller, electroplater and 
pbotogiapher. 


Double Cyanides. —The double cyanides formed by the solu¬ 
tion of the cyanide of a heavy metal in a solution of potassium 
cyanide are decomposed by mineral acids with liberation of faydro- 
cyaiuc acid and formation of the cyanide of the heavy metal. 
Asides these, other double cyanides are known which do not 
suffer such decomposition, the heavy metal present being 
combined with the cyanogen radical in the form of a complexion. 
The most important members of these classes are the ferro- and 
ferri-cyanides and the nitroprussides. 

Pofosnam ferrocyanide, K4Fe(NC)4, (yellow prussiate of potash), 
was first obtained by decomwsing Prussian blue with caustic 
potash: Fe4[Fc(NC)ils 4- tzKHO >= 3K,Fe(NC), 4- 4Fc(OH),; it 
may be also obtained by warming a solution of ferrous sulphate with 
an excess of potassium cyanide; FeS04 -)- 6KNC »« KjEefNClj 4- 
The older processes for the commercial preparation of 
tms s^t, which were based on the ignition of nitrogenous substances 
with an alkaline carbonate and carbon, have almost all been aban¬ 
doned, since it is more profitable to prepare the salt from the by¬ 
products obtained in the manufacture of illuminating gas. W. 
FowUs [Eng. pat. 9474 (1892)) passes the gas (after freeing it from 
ammonia) th^gh a solution of potassium carbonate containing 
ferric oxide or imous carbonate (actually ferrous sulphate and 
polassium carbonate) in suspension; the sulphuretted hydrogen in 
the gas probably converts the iron salts into ferrous sulphide which 
then, in the ytesence of the hydrocyanic acid in the gas, and the 
alkaline carbonate, forms the ferrocyanide, thus: FeS 4- 6HCN 4- 
2KsC 0« = K,Fe(NC), 4- H,S 4- 2CO, 4 - 2H,0. The s^t is re¬ 
covered by crystaUimtion, The process is not very efficient, since 
the solutions are too dilute and large quantities of liquid have to 
be handled. A large quantity of the salt is now prepared from the 
" spent oxide " of the gas works, the cyanogen compounds formed 
in the manufacture of the gas combinmg with the ferric oxide in 
the purifiers to form insoluble iron ferrocyanides. The soluble salts 
are removed by lixiviation, and the residue is boiled with lime to 
form the soluble calcium ferrocyanide, which is finally converted 
into the potassium salt by potassium chloride or carbonate. 

The salt crystallizes in large yeUow plates, containing three 
molecules of water of crystallimtion. It is soluble in water, but 
insoluble in alcohol. It is not poisonous. When fused with 
potassium carbonate it yields potassium cyanidr; warmed with 
dilnte sulphuric acid it yields hydrocyanic acid, bnt with concen¬ 
trated sulphuric acid it yields carbon monoxide: 6 H ,0 4- 
K.Fe(NC), 4 - fiHjSO, = sK^O^ 4 - FeSO, f 4 - bCO. 

Oxidizing agents (Q, Br, HA, &c.) ennvert It into potassium 
ferricyanidc (see below), a similar ri-sult being attained by the 
electrolysis of its aqueous solutioa: 3K4Fe(NC), -f- zHgO = 
aKOH 4 - H, 4 - 2K^c(NC),. Potassium ferrocyanide may be 
estimated quantitatively in acid solution by oxidation to ferri- 
cyanide by potassium permanganate (in absence of other reduc¬ 
ing agents) : 5K4Fc(NC)« 4 - KMn04 + 4HgS04 == 5K5Fe(NC)| -f 
3KJSO4 4 - MnS 04 4 - 4HA 

Rydroferroeyanic arid, H4Fe(NC)„ is best obtained by decom¬ 
posing the lead salt with sulphuretted hydrogen under water, or 
by passing hydrochloric acid gas into a concentrated ether solution 
01 thcMtossiuiu salt. In the latter case the precipitate is dissolved 
in watrt, ri'predpltated by ether, and washed with ether-alcohol. 
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It is a. tetrabasic acid, o£ markedly acid character, and readily : 
decomposes carbonates and uetates. It dissolves ^changed in 
concentrated sulphuric acid, and oxidiies readily in moist air, 
forming Prussian blue. 

Prussian blue, Fe,(NC)M or Fe4[FetNClJ». ferric ferrocyanide, 
was discovered in 1710 by a Gorman manufacturer trained Diesb^, 
who obtained it by the action of fused alkali and iron salts on nitro¬ 
genous organic matter (e.g. blood). It is now prepared from the 
calcium ferrocyanide formed in gas purifiers (see above) by decom¬ 
position with ferrous sulphate, j. Bueb (Congress of Gorman Gas 
mdustricB, March 1000) brings gas (free from tar) into intimate 
contact with a saturated solution of ferrous sulplmte, when a 
“ cyanogen mud " is obtained. This is heated to Miling, and the 
residue after fdtration contains about 30 % of Prussian blue. On 
the small scale it may he prepared by adding an acid solutioa of a 
ferrous salt to a solution of potassium ferrocyanide. The grey 
precipitate first formed is allowed to stand for some hours; well 
swhod, and then oxidised by a warm solution of ferric chloride: 
6ia-e[Fe(NC)J + 3O = F6,(NC)„ -f 3K*Fe(NC). + Fe.O,. It is 
a (lark blue powder with a marked coppery lustre: It is insoluble 
in water and is not decomposed by acids. 

Soluble Prussian blue, K,FcJFe(NC)J(,. potassium ferric terro- 
cyanlde, is formed when a solution oi pota-ssiura ferrocyanide is 
added to an insufficiency of a solution ol a ferric salt (1), or when 
potassium ferricyanide is added to a ferrous salt {2) : 

(1) 2K<Fc(NC)„ - 1 - 2Fea, =. fiKCl KjFet[FefNC)Jj 

(2) 2l^Fe(NC)„ + 2 FcC1s =• 4X0 -I- K,Fe,[Kc(NC) Jj 

It is soluble in water, but is insoluble in salt solutions. 

Potassium ferricyanide, KjFe(NC),, red prussiatc of potash, is 
obtained by oxidizing potassium ferrocyanide with chlorine, bromine, 
&c., 2K<Fe(NC)B + Ci; = 2KaFe(NC)„ -f- 2KCI. G. Kassner {Chem. 
Zeit., 1889, 13, p. 1701; r7, p. 1712) adds calcium plurabate to a 
solution of potassium ferrocyanide and passes carbon dioxide 
through the mixture: iKjFoINQj-fCajPbOj + 4COa=2KjFe(NC)„-p 
KtCO, + PbCOs -I- aCaCO,. The mixture of calcium and lead 
carbonates is filtered oil and roasted at a low rod heat in order to 
regenerate the calcium plumbate. It crystallizes in dark red 
monoclinic prisms which are readily soluble in water. The solution 
decomposes on standing, and in the presence of an alkali acts as 
an oxidizing agent: 2K8l''e(NC)5 4-2KHO = 2KjFe(NC),-|- H „0 + 0 . 
With silver nitrate it gives an orange red precipitate of silver 
ferricyanide, AgjFcfNC),. With a pure ferric salt it only gives a 
brown coloration. It can be esthnated quantitatively by mixing 
a dilute solution with potassium iodide and hydrochloric acid in 
excess, adding excess of zinc sulphate, neutralizing the excess of 
free acid with sodium bicarbonate, and -determining the amount 
of free iodine by a standard solution ol sodium thiosulphate. The 
zino sulphate is added in order to remove the ferrocyanide formisd as 
an insoluble zinc salt: aKjFc(NC)j -|- 2KI = aK4Fe(NC)9 -t- Ij. As 
an alternative method it may be decomposed by hydrogen peroxide 
in alkaline solution and the amount of evolved otqrgen measured; 
ilCFeCNC), + 2KHO -t- HA ” iK,Fe(NC)j 4- aHjO + 

TurnbulVs blue. Fe,(NC)ra or Fc,fFe(NC)al„ ferrous femcyanide, 
is best obtained by adding a hot solution ol potassium ferricyanide 
to a ferrous salt, and allowing the mixture to stand some time in 
the presence of an iron salt: 214 Fc(NC), -f 3FCSO4 = Fe,[Fe(NC)4)3 + 
3K,S0,. It la insoluble in dilute acids. 

Hydroferricyanic acid, H,Fe(NC)„ obtained by adding concen¬ 
trated hydrochloric acid to a cold saturated solution of potassium 
ferricyanide, ciystallizes in brown needles, and is easily decomposed. 

Niiroprussides.—'nie nitropruasides are salts of the type 
M,_,Fe(NC)5-N0. The free acid forms dark red dehquesemt 
crystals and is obtained by decomposing the silver salt witli 
hydrochloric acid, or the barium salt with dilute sulphuric acid. 

.Sodium nilroprussitie, Na^e(NC),N02Hj0, is the commoqest 
salt. It is prepared by oxidizing potassium ferrocyanide with a 
diluted nitric atid. The solution is evaporated, separated from 
potassium nitrate, the free acid neutralized with soda, and the 
solution concentrated. It crystallizes in dark red prisms which 
are readily soluble in water; it is a valuable reagent for the detection 
of sulphur, this clement when in the form of an alkaline sulphide 
giving a characteristic purple blue coloration with the nitro- 
prusside. The potassium salt may be prepared by adiiing potassium 
cyanide to ferrous sulphate solution, the brown precipitate so formed 
being then heated with potaasium nitrite : 

5 KNC + * FeSO. = 2 K^O, + KF<i,(NC)„ 

2 KFe,{NC), -I- 2 KNO, = 2 FcO + a K,Fe(NC), • NO. 

Other complex cyanides are known which may be regarded as 
derived from the acads H,X(CN)j, X = Ni, Pd, Pt; H,X(CN)», X = 
Fe, Co, Ru: HjXlCN),, X = Fe, Co, Rh; and H,R(CN), (see Abegg, 
Anorgonisclsen Chemte). 

Organic Cyanides or Nitriles, —^Hydrocyanic aicid form* two 
Kries of derivatives by the exdiange of its hydrogen atom for 
alkyl or aryl groups; namely the nitriles, of type R'CN, and 
the isonitriles, of type R‘NC. The latter compounds may be 


considered as derivatives of the as yet unknown isohydrocyanic 
acid HNC. 

Nitriles .—Those substances were first isolated in 1834 by J. 
Pfilouze lAnn., 1834, 10. p. 249). They may bo prepared by heating 
the alkyl iodides with potassium cyanide; by heating sulphuric 
acid esters with potassium cyanide; by distilling the acid-amides 
with phosphorus pentoxide; and by distilling amines (containing 
mote than five atoms of carbon) with bromine and potaah (A. W. 
Hofmann), for example 

C,H„CH^H, -*■ C,H„CH,^, -► C,H„CN. 

In addition to these methods, the nitriles of the aromatic series 
may be prepared by distilling the aromatic acids with potassium 
snlpho-cyanide: d^HjCO-H -I- KCNS — HCNS -I- CjHjCOjK, 
CjHjCOaH + HCNS «= C|,H,CN -)- H^S -)- CO,; from the primary 
aromatic amines by converting them into diazonium saJita which 
arc then decomposed by boiling with potassium cyanide and copper 
sulpliatc; by fusing the potassium salts of the sulphonic acids with 
potassium cyanide; by leading cyanogen gas into a boiling hydro¬ 
carbon in the presence of aluminium chloride (A. Desgrex, Bull. soe. 
chim., 1895, ( 3 ) 1 . 3 . P- 735 ); ““1 bxmt the ayn-aldoximos by the action 
of acetyl chloride or acetic anhydride. 

They are mostly colourless liquids which bod without decom¬ 
position, or solids of low melting point. The lower members of the 
scries are somewhat soluble in water. They behave in most respects 
as unsaturated compounds; they combine with hydrogen to form 
amines; with water to form acidainides; with sulphuretted hydrogen 
to form thio-amides; with alcohols, in the presence of acids, to 
form imido-others K-C(: NH)-OR'; with ammonia and primary 
amines to form amidines R-C(; NHVNH,; and with hydroxylamme 
to form amidoximes, K-C(; NOH)-NHj. When heated with sodium 
they frequently polymerize. lieatcd with acids or alkalis they 
hydrolyse to acids : RCN 4- HCl 4- 2H,0 = R-COOH 4- NH^Cl. 
This reaction shows that the alkyl or aryl group is attached to the 
carbon atom in the nitrile. 

Acetonitrile boils at 81-b" C., and is readily miscible with water. 
Propionitrile boils at 97“ C.; it is somewhat easily soluble in water, 
but is thrown out of solution by calcium chloride. It was obtained 
by E. Frankl and C. C. Graham (Journ. Chem. Soc., 1880, 37, p. 740) 
by the action of cyanogen gas on zinc ethyl. AUyt cyanide boils 
at iig“ C. Beneonilrile boils at 190-6° C. When solidified it melts 
at -17° C, It is easily soluble in alcohol and ether. 

The Isonilriles (isocyanides or carbylamines) were first prepared 
in 1866 by A Gautier {Ann., 1869, ijt, p. 239) by the action of 
alkyl iodides on silver cyanide, and the distillation of the resulting 
compound with potassium cymnide in concentrated aqueous solution : 
RI -*• R-Ag(NC), -► R-NC 4- KAg(NC).,. They may also be ob¬ 
tained bv distilling a primary amine with alcoholic jxjtash and 
chloroform; R'NHa 4 - CHCl, 4- 3KHO = 3KCI 4 - .iHaO + R'NC 
(A. W. Hofmann, Ann., 1868, 146, p. toy). They are colourless 
liquids, readily soluble in alcohol and in ether, but insoluble in 
water. They possess an exceedingly unpleasant smell and are 
poisonous. They boil at temperatures somewhat lower than those 
of the corresponding nitriles; and are stable towards alkalis, but 
in the presence of mineral acids they readily hydrolyse, forming 
primary amines and formic acid': RNC 4 - 2H,iO « RN^ 4 " H,COg, 
This reaction shows that the aikyl or aryl group is linked to the 
nitrogen atom. The carbon atom in the isonitrues is assumed by 
J. U. Nc£ to be divalent, since these su'bstanccs readily form addition 
compounds, such addition taking place on the carbon atom, as is 
shown by the products of hydrolysis; for example with ethyl 
carbylamino:— 

CgiijNC 4- CH,coa -» -♦ nci 4- c,h,nh, 

This view was confirmed by J. Wade (journ. Chem. Soc., 1902, 81, 
p. 2596) who showed that the products obtained by the action of 
alkyl iodides on the ismnitriles in alcoholic solution at 100° C. yield 
amine hydroidides and formic acid when hydrolysed. Such a 
reaction can only take place if the addition of the alkyl group takes 
place on the nitrogen atom of the isonitrilc, from which it follows 
that the nitrogen atom must be trivalent and consequently the 
carbon atom divalent. The reactions may probably be rcprcBcntod 
as follows:— 

C,H,NC+C,H,I 4 - 4 C,H, 0 H =C,H,NH,-H 14 -HC 0 ,C,H, 4 - 2 (C,H,)P, 

CgH,NC( 4 -CjHjI)-wCaH 5 N(CaHj-I)C( 4 -. 3 ^HjOH) -♦ (C,H 5 )i^H-HI 

4- H‘CO,C,H, -F (CjH,)JO. 

The isonitriles dissolve silver cyanide readily, forming a soluble 
^ver salt (cf. KNC). At 200' C. the isonitriles arc converted into 

nitriles. , 

Constitution of Metallic Cyanides. — Considerable discussion BBS 
taken place as to the structure of the metallic cyanides, since 

£ »tas.sium cyanide and silver cyanide react with alkyl iodides to 
rm nitriles and isonitriles respectively, thus apparently pointing 
to the fact that these two compounds possess the formulae KCN 
said AgNC. The metallic cyanides are analogous to the alkyl 
isocyanides, since they form soluble double silver salts, and the fact 
that ethyl ferrocyanide on distillation yields ethyl Isocyanlde also 
points to their isocyanide structure. J. Wade [loc. cit.) explains 
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are decomposed by water with the formation of the corre¬ 
sponding ammonium salt and formic acid. It combines with 
aldehydes and ketones to farm the nitriles of oxy-acids, for 
examplOj CH,CHO + HCN •» CHjCH(OHXCN). It is a very 
weak monobasic acid, and the aqueous solution has a very low 
electric conductivity. 

Cyanides.—Va.t salts of this acid, knov-n as cyanides, may 
be prepared by the action of cyanogen or of gaseous hydro¬ 
cyanic acid on a metal; by heating the carbonates or hydro- 
oxides of the alkali metals in a current of hydrocyanic acid; 
by heating alkaline carbonates with carbon in the presence of 
free nitrogen: BaCO, -t- 4C + N, •= Ba(NC)j + sCOjbyi^tion 
of nitrogenous organic substances in the presence of tukaline 
carbonates or hydroxides; or by processes of double decom¬ 
position. The alkali and alkaline earth cyanides are soluble in 
water and in alcohol, and their aqueous solution, owing to 
hydrolytic dissociation, possesses an alkaline character. When 
heated in contact with air they undergo a certain amount of 
oxidation, being converted to some extent into the corresponding 
cyanate. The cyanides of other metals are decomposed by heat, 
frequently with liberation of cyanogen. The cyanides are usually 
reducing agents. Those of the heavy metals are mostly insoluUe 
in water, but are soluble in a solution of potassium cyanide, 
forming more or less stable double salts, for example KAg(NC)], 
KAu(NC)j. Lead cyanide, Pb(NC)2, however, does not form 
such a salt, and is insoluble in potassium cyanide solution. 

Ammonium cyanide, NH4NC, a white solid found to some alight 
extent in illuminating gas, is easily soluble in water and alcohol, 
and is very poisonous. Its vapour is inflammable. It is obtained 
by passing amntonia gas over not coal; by subliming a mixture of 
ammonium chloride and potassium cyanide; by passing a mixture 
of ammonia gas and chloroform vapour through a red hot tube; 
and by heatmg a mixture of ammonia and carbon monoxide: 
CO + aNHj = NH4NC -f HjO. Barium cyanide, Bn{NC)^ pre¬ 
pared by the action of potassium cyanide on baryta, or by passing 
air over a heated mixture of barium carbonate and coal, is a white 
solid, which when heated with water to 300’ C. loses the whole of 
its nitrogen in the form of ammonia. Mercuric cyanide, Hg(NC)^ 
is a sparingly soluble salt formed by dissolving precipitated mercuM 
oxide in hydrocyanic acid, or by boiling potassium ferrocyanide wiii 
mercuric sulphate and water; ajK4Fe(NC), -f 3HgS04 == 3Hg{NC), -f 
3K4SO4 -h K,Fc[Fe(NC) J. Its aqueous solution is not an electrolyte, 
and consequently does not give the reactions of the mercury and 
cyanogen ions. When heated it yields mercury, cyanogen and para- 
cyanogen. Silver cyanide, AgNC, is formed as a white precipitate 
by adding potassium cyanide to silver nitrate solution; or better, 
by adding silver nitrate to potassium silver cyanide, KAg(NC)„ this 
double cyanide being obtained by the addition of one molecular 
proportion of potassium cyanide to one molecular proportion of 
silver nitrate, the wliite precipitate so formed being then dissolved 
by adding a second equivalent of potassium cyanide. On con¬ 
centration the double salt separates as hex^onal tables. Dilute 
minurnl acids decompose it with the formation of insoluble silver 
cyanide and hydrocyanic acid : KNC'AgNC HNO^ = HCN -f- 
KNOj 4 AgNC. A boiling solution of potassium chloride with 
the double cyanide gives silver chloride and potassium cyanide. 

Potassium cyanide, KNC, and sodium cyanide, NaNC, are two of 
the most important of the salts of hydrocyanic acid, the former 
being manufactured in large quantities for consumption in the 
extraction of gold {q.v.). ratassium cyanide may be obtained by 
fusing potassium ferrocyanide either alone—K.Fe(NC), = sKNC -f 
FeC. 4- Nj—or with potassium carbonate [V. Abler, English patent 
1353 (1900)]: In fhe latter case the chief reaction probably is; 
K4Fe(NC), 4- I^COj = 4KNC 4- sKOCN 4- C9 4- Fe; more potas¬ 
sium ferrocyanide is occasionally added in small quantities, 
in order to decompose the cyanate formed; aKCXN + jK4Fe(NC)j = 
loKNC 4- iFeO 4- 4C. -f 2N4; aFeO 4- aC iCO 4- xFe. The re¬ 
action is accompanied by; much frothing, and the whole is filtered 
when in a state of tranquil fusion. Ro^er and Hasslacher prepare 
the double potassium sodium cyanide by; fusing potassium ferro- 
cyanidc with sodium, the product of fusion being extracted with 
water and the solution evaporated ; K4Fe(NC)4 4- aNa = Fe 4- 
4KNC’2NaNC. This process gives a product free from cyanate, 
which was always formed in the older fusion processes. 

Many other processes have been devised. D. T. Playfair [Eng. 
pat. 7764 (1890)] decomposes sulphocjmnides by fusing with zinc: 
the ^c is heat^ with a small quantity of carbon and when com¬ 
pletely fused potassium sulphocyanide is added, the mass being 
well stirred and heated until it thickens and begins to turn red; 
finally it is allowed to cool out of contact with air, lixiviated with 
water, the solution decanted, and evaporated to a paste tn vacuo, 
l^e potassium sulphocyanide is obtained from ammonium sulpho¬ 
cyanide, which is formfd by washing crude coal gas with water 


containing suspended sulphur. Vailoua processes involving the 
use of atmospheric nitrogen have been devised, but in most cases 
they do not yield good results. More successful results ore obtained 
by the use of ammonia. The Stassfurter C^em. Fabrik [Eng, pat. 
935<>--2 (igoo)] pass ammonia over a mixture of alkali or aualine 
carbonate and charcoal, first at a dull red heat and then at a bright 
red heat; KHO -f NH, 4- C - KNC 4- H ,0 4 - Hj. H. Y. Castner 
[Fr. pat. 342938 (1894}] passes anhydrous ammonia over heated 
sodium to form sodanude, which is then brought in a molten con¬ 
dition into contaci with carbon: NaNHj 4- C «■ NaNC 4- H,. The 
Deutsche Gold und Silber Scheide Anstalt [Eng. pat. 3328, 3339 
(1901)] prepare sodium cyanamlde by melting sodium with carbons 
or some hydrocarbon, and passing ammonia over the melt at from 
400°-6oo“ C. The temperature is then raised to 700“-8oo° C., and 
the sodium cyanamide in contact with the residual carbon forms 
sodium cyanide. H. W. Ciowther and £. C. Rosslter Uourn, 5 m. 
CA«m. Ind., 1893, 13, p, 887) digest carbon bisulphide with ammonia 
and lime in quantities slightly in excess of those demanded by the 
following equation: 3C& 4 - 2NH, 4- 2Ca(OH), - Ca(SCN), 4 - 
Ca(SH), -f 4H1O; the product is then treated with a current of 
carbon dioxide, calcium carbonate being precipitated, sulphuretted 
hydrogen escaping, and calcium sulphocyanide remaining in solution. 
The sulphocyanide is converted into the potassium salt by adding 
potassium sulphate, and finally desulphurued by lead, zinc, or iron. 

Potassium cyanide is an excessively poisonous, colourless, de¬ 
liquescent solid; it is readily soluble in water, but almost insoluble 
in absolute alcohol. It is stable in dry air, but is easiljr oxidized 
when fused, in which condition it is a TOwerful reducing agent. 
It dissolves gold (y.e.) in the presence of water and atmospheric 
oxygen. It is also largely used by the jeweller, electroplater and 
pbotogiapher. 


Double Cyanides. —The double cyanides formed by the solu¬ 
tion of the cyanide of a heavy metal in a solution of potassium 
cyanide are decomposed by mineral acids with liberation of faydro- 
cyaiuc acid and formation of the cyanide of the heavy metal. 
Asides these, other double cyanides are known which do not 
suffer such decomposition, the heavy metal present being 
combined with the cyanogen radical in the form of a complexion. 
The most important members of these classes are the ferro- and 
ferri-cyanides and the nitroprussides. 

Pofosnam ferrocyanide, K4Fe(NC)4, (yellow prussiate of potash), 
was first obtained by decomwsing Prussian blue with caustic 
potash: Fe4[Fc(NC)ils 4- tzKHO >= 3K,Fe(NC), 4- 4Fc(OH),; it 
may be also obtained by warming a solution of ferrous sulphate with 
an excess of potassium cyanide; FeS04 -)- 6KNC »« KjEefNClj 4- 
The older processes for the commercial preparation of 
tms s^t, which were based on the ignition of nitrogenous substances 
with an alkaline carbonate and carbon, have almost all been aban¬ 
doned, since it is more profitable to prepare the salt from the by¬ 
products obtained in the manufacture of illuminating gas. W. 
FowUs [Eng. pat. 9474 (1892)) passes the gas (after freeing it from 
ammonia) th^gh a solution of potassium carbonate containing 
ferric oxide or imous carbonate (actually ferrous sulphate and 
polassium carbonate) in suspension; the sulphuretted hydrogen in 
the gas probably converts the iron salts into ferrous sulphide which 
then, in the ytesence of the hydrocyanic acid in the gas, and the 
alkaline carbonate, forms the ferrocyanide, thus: FeS 4- 6HCN 4- 
2KsC 0« = K,Fe(NC), 4- H,S 4- 2CO, 4 - 2H,0. The s^t is re¬ 
covered by crystaUimtion, The process is not very efficient, since 
the solutions are too dilute and large quantities of liquid have to 
be handled. A large quantity of the salt is now prepared from the 
" spent oxide " of the gas works, the cyanogen compounds formed 
in the manufacture of the gas combinmg with the ferric oxide in 
the purifiers to form insoluble iron ferrocyanides. The soluble salts 
are removed by lixiviation, and the residue is boiled with lime to 
form the soluble calcium ferrocyanide, which is finally converted 
into the potassium salt by potassium chloride or carbonate. 

The salt crystallizes in large yeUow plates, containing three 
molecules of water of crystallimtion. It is soluble in water, but 
insoluble in alcohol. It is not poisonous. When fused with 
potassium carbonate it yields potassium cyanidr; warmed with 
dilnte sulphuric acid it yields hydrocyanic acid, bnt with concen¬ 
trated sulphuric acid it yields carbon monoxide: 6 H ,0 4- 
K.Fe(NC), 4 - fiHjSO, = sK^O^ 4 - FeSO, f 4 - bCO. 

Oxidizing agents (Q, Br, HA, &c.) ennvert It into potassium 
ferricyanidc (see below), a similar ri-sult being attained by the 
electrolysis of its aqueous solutioa: 3K4Fe(NC), -f- zHgO = 
aKOH 4 - H, 4 - 2K^c(NC),. Potassium ferrocyanide may be 
estimated quantitatively in acid solution by oxidation to ferri- 
cyanide by potassium permanganate (in absence of other reduc¬ 
ing agents) : 5K4Fc(NC)« 4 - KMn04 + 4HgS04 == 5K5Fe(NC)| -f 
3KJSO4 4 - MnS 04 4 - 4HA 

Rydroferroeyanic arid, H4Fe(NC)„ is best obtained by decom¬ 
posing the lead salt with sulphuretted hydrogen under water, or 
by passing hydrochloric acid gas into a concentrated ether solution 
01 thcMtossiuiu salt. In the latter case the precipitate is dissolved 
in watrt, ri'predpltated by ether, and washed with ether-alcohol. 



PRYNNE 


»the core, with a tenacious memory, a strength of will bordering 
jpon obstinacy, and a want of sympathy with human nature. 
Eus first book, The Perpetuity of a Regenerate Man's Estate 
't62^), defended one of the main Calvinistic positions, and The 
Unloveliness of Love-leeks and Health’s Sickness (i6a8) attacked 
prevailing fashions without any sense of proportion, treating 
follies on the same footing as scandalous vices. 

In 1639 Prynne came forward as the assailant of Arminianism 
n doctrine and of ceremonialism in practice, and thus drew 
iown upon himself the anger of Laud. Histrio-mastix, published 
in 1633, was a violent attack upon stage plays in general, in 
which the author pointed out that kings and emperors who had 
favoured the drama had been carried off by violent deaths, which 
assertion might easily be interpreted as a warning to the king, 
snd applied a disgraceful epithet to actresses, which, as Henrietta 
ftlaria was taking part in the rehearsal of a ballet, was supposed 
to apply to the queen. After a year’s imprisonment in the ’Tower 
Ehynne was sentenced by the star chamber on the 17th of 
February 1634 to be imprisoned for life, and also to be fined 
f^ooo, expelled from Lincoln’s Inn, rendered incapable of 
returning to his profession, degraded from his degree in the 
jniversity of Oxford, and set in the pillory, where he was to 
ose both his ears. The latter portion of the sentence was carried 
5Ut on the 7th of May, and the rest of his punishment inflicted 
sxcept the exaction of the fine. There is no reason to suppose 
that his punishment was unpopular. In 1637 he was once more 
m the star chamber, together with Bastwick and Burton. In 
i 4 Divitu Tragedy lately acted he had attacked the Declaration 
if Sports, and in News from Ipswich he had assailed Wren 
md the bishops generally. On the 30th of June a fresh sentence, 
that had been delivered on the 14th, was executed. The stumps 
if Prynne’s ears were shorn off in the pillory, and he was branded 
m the cheeks with the letters S.L., meaning “ seditious libeller,” 
which Prynne, however, mterpreted as stigmata laudis. 
He was removed to Carnarvon Castle, and thence to Mont 
Orgueil Castle in Jersey, where he occupied himself in writing 
sgainst popery. 

Immediately upon the meeting of the Long Parliament in 
1640 Prynne was liberated. On the 28th of November he 
entered London in triumph, and on the 2nd of March 1641, 
reparation was voted by the Commons, at the-expense of his 
persecutors. Prynne now attacked the bishops and the Roman 
[latholics and defended the taking up of arms by the parliament. 
The words “Touch not mine anointed,” he declared in the 
Vindication of Psalm cv. ver. /j (1642), only commanded kings 
not to oppress their subjects. In 1643 he took an active part in 
the proceedings against Nathaniel Fiennes for the surrender 
of Bristol, and showed a vindictive energy in the prosecution 
of Archbishop Laud. He manipulated the evidence against 
him, and having been entrusted with the search of Laud’s papers, 
he published a garbled edition of the' archbishop’s private 
“ Diary,” entitled A Breviate of the Life of Archbishop Laud. 
He also published Hidden Works of Darkness brought to Light 
in order to prejudice the archbishop’s case, and after his execu;^ 
tion, Canterbury's Doom ... an unfinished account of the' 
trial commissioned by the House of Commons. Prynne sup¬ 
ported n national church controlled by the state, and issued a 
series of tracts against independency, including in his attacks 
Henry Burton his former fellow-sufferer in the pillory, John 
Lilbume and John Goodwin [e.g. Independence Examined 
(1644); Brief Animadversions on Mr John Goodwin’s Theo- 
machta (1644), &c.]. He denounced Milton’s Divorce at 
Pleasure, was answered in the Colasteriun, and contemptuously 
referred to in the sonnet " On the Forcers of Conscience.” 
He also opposed violently the Presbyterian system, and denied 
the right of any Church to excommunicate except by leave of 
the state [e.g. Four Short Questions (1645); A Vindication of 
Four Serious Questions ” (1643)]. He was throughout an enemy 
of individual freedom in religion. 

Prynne took the side of the parliament against the army in 
1647, supported the cause of the eleven impeached mem^rs, 
and visited the university of Oxford as one of the parliamentary 


commissioners. On the 7th of November 1648 Prynne was 
returned as member for Newport in Cornwall. He at once took 
part against those who called for the execution of Charles, and 
on the 6th of December delivered a spieech of enormous length 
in favour of conciliating the king. The result was his inclusion 
in “ Pride’s Purge ” on the morning of the 6th, when, having 
resisted to military violence, he was imprisoned, After recover¬ 
ing his liberty Prynne retired to Swainswick. On the 7th of 
June 1649 he was assessed to the monthly contribution laid on 
the country by parliament. He not only refused to pay, but 
published A Legal Vindication of the Liberties of England, 
arguing that no tax could be raised without the consent of the 
two houses. In the same year he began a long account of 
ancient parliaments, intended to reflect on the one in existence, 
and in June 1650 he was imprisoned in Dunster Castle, afterwards 
at Taunton, and in June 1651 at Pendennis Castle. He was at 
last offered his discharge on giving a bond of £1000 to do nothing 
to the prejudice of the commonwealth. This he refused, and 
an unconditional order for his release was given on the 18th of 
February 1653. After his release Prynne further expressed his 
feelings in defence of advowsons and patrons, an attack on the 
Quakers (1655), and in a pamphlet against the admission of the 
Jews to England (A Short Demurrer to the Jews) issued in 
1656. On the occasion of the offer of the crown to Cromwell he 
issued King Richard the Third Revived Q657), and on the 
creation of the new House of Lords A Plea for the Lords 
(1658). 

On the restoration of the Rump Parliament by the army of 
the 7th of May 1659 fourteen of the secluded members, with 
Prynne among them, claimed admittance. The claim was 
refused, but on the 9th, through the inadvertence of the door¬ 
keepers, Prynne, Annesly and Hungerford succeeded in taking 
their seats. When they were observed the house purposely 
adjourned for dinner. In the afternoon the doors were found 
guarded; the secluded members were not permitted to pass, and 
a vote was at once taken that they should not again be allowed 
to enter the house. Wrathful at the failure of his protest and at 
the continuance of the republican government, Prj’nne attacked 
his adversaries fiercely in print. In England's Confusion, pub¬ 
lished on the 30th of May 1659, in the True and Full Narrative, 
and in The Brief Necessary Vindication, he gave long accounts of 
the attempt to enter the house and of his ejection, while in the 
Curtaine Drawne he held up the claims of the Rump to derision. 
In Shuffling, Cutting and Deeding, a6th of May, he rejoiced at 
the quarrels which he saw arising, for “ if you all complain I 
hope I shall win at last.” Concordia discors pointed out the 
absurdity of the constant tendency to multiply oath.", while 
“remonstrances,” “narratives,” “queries,” “prescriptions,” 
“ vindications,” “ declarations ” and “ statements ” were 
scattered broadcast. Upon the cry of the “ good old cause ” 
he is especially sarcastic and severe in The True Good Old Cause 
Rightly Stated and other pamphlets. Loyalty Banished explains 
itself. His activity and fearlessness in attacking those in power 
during this eventful year were remarkable, and an ironical 
petition was circulated in Westminster Hall and the London 
streets complaining of his indefatigable scribbling. On the 27th 
of December Prynne made another fruitless attempt to take his 
seat. In obedience to the popular voice, however, on the 21 st of 
February 1660, the ejected members of 1648, led in triumph by 
Prynne, wearing a basket-hilt sword, re-entered the house. 
He supported the Restoration in this parliament, and in the 
Convention Parliament, which met on the 25th of April r66o, 
and in which he sat for Bath, he urged severe measures against 
the regicides, and the exclusion of several individuals from the 
Act of Indemnity. He was foremost in support of the claims of- 
the Presbyterians and against the bishops; advocated the indis¬ 
criminate infliction of penalties, and demanded that the officials 
of the commonwealth should be compelled to refund their 
salaries. He was nominated a commissioner for disbanding the 
army, ind was appointed keeper of the records in the Tower, a 
post in which he performed useful services. 

Prynne was again returned as member for Bath on the 8th of 



PRYOR—PRYTANEUM AND PRYTANIS 


May tMi, in spits of tbe vehement efforts of the Royalists 
headed by Sir T. Bridge. This parliament was bent upon the 
htuniliation of the Presbyterians, and Prynhe appears in his 
familiar character of protester. On the i8th of this month he 
moved that the Engagement, with the Solemn League and Cove¬ 
nant, should be burned by the hangman. About the same time 
he published a pamphlet advocating the reform of the Prayer 
Book, while a tract issued on the ijth of July, Sufkiry Reasons 
against the new intended Bill for governing and reforming Corpora¬ 
tions, was declared illegal, false, scandalous and seditious; 
Prynne being censured, and only escaping punishment by sub¬ 
mission. The continued attacks upon the Presbyterians led 
him to publish his Short, Sober, Paeifie Examination of Exuber¬ 
ances in the Common Prayer, as well as the Apology for Tender 
Consciences touching Not Bowing of the Name of Jesus. In i66a 
there appeared also the Brevia parliamentaria rediviva, possibly 
a portion of ■die Brief Register of Parliamentary Writs, of which 
the fourth and concluding volume was published in 1664. During 
1663 he served constantly on committees, and was chairman of 
the committee of supply in July, and again in April 1664. 

In the third session Prynne was once more, on the 13th of 
May 1664, censured for altering the draft of a bill relating to 
public-houses after commitment, but the house again, upon his 
submission remitted the offence, and he again appears on the com¬ 
mittee of privileges in November and afterwards. In 1665 and 
j 666 he published the second and first volumes respectively of 
the Exact Chronological Vindication and Historical Demonstration 
of the supreme ecclesiastical jurisdiction exercised by the English 
kings from the original planting of Christianity to the death of 
Richard I. In the latter year especially he was very busy with 
his pen against the Jesuits. In January 1667 he was one of three 
appointed to manage the evidence at the hearing of the impeach¬ 
ment of I^rd Mordaunt, and in November of the same year spoke 
in defence of Qarendon, so far as the sale of Dunkirk was con¬ 
cerned, and opposed his banishment, and this appears to have 
been the last time that he addressed the house. In 1668 was 
published his Aurum reginae or Records concerning Queen-gold, 
the Brief Animadversions on Coke's Institutes in 1669, and the 
History of King John, Henry III. and Edward I., in which the 
power of the Crown over ecclesiastics was maintained, in 1670. 
The date of the Abridgment of the Records of the Tower of London, 
published 1689, is doubtful, though the preface is dated 1656- 
1657. Prynne died unmarried, in his lodgings at Lincoln’s Inn, 
on the 24th of October 1669, and was buried in the walk under 
the chapel there. Jle left one portion of his books to Lincoln’s 
Inn and another to Oriel College. His works number about 200 
and occupy, together with the replies which they excited, 
twenty-four columns in the catalogue of the Briti^ Museum. 
Lists of them are given in Wood’s Athenae Oxonienses (cd. P. 
Bliss), vol. iii., and in Documents rdaiingtothe Proceedings against' 
William Prynne. 

BiBLiOGiiAPHy. —^Article by C. H. Frith in the Diet, of Nat. 
Biography, Life of Prynne. in Wood’s Aik. Oxon., ed. by Bliss, 
iii. 844; Documents relating to the Proceedings against Prynne. cd. 
by S. R. Gardiner for the Camden Society (1877); Hist, of Swains- 
wieh, by R. E. M. Peach; Gardiner's Hist, of England, of ike Civil 
War and of the Commonwealth: Notes and Queries, 8th scries, vol. 
viii. p. 361 (" Letter to Charies II., May 2,1660 "), 9th series, vol. ii. 
p. 336 - (S.R.G.; P.C.y.) 

PRTOR, ROGER ATKINSON (1828- ), American jurist 

and politician, was bom near Petersburg, Vir^nia, on the 19th of 
July 1828. He graduated at Hampden-Sidney College in 1845 
and at the law school of the university of Virginia in 1848, and 
in 1849 was admitted to the bar, but devoted himself for some 
years to journalism. He served as a Democrat in the National 
House of Representatives from December 1859 to March r86i, 
and was re-elected for the succeeding term, but owing to the 
secession of Virginia did not take his seat. He served in the 
provisional confederate congress (1861) and also in the ffrst 
regular congress (1862) of the confederate constitution. He 
entered the confederate army as a colonel, became a brigadier- 
general (April 16,1862), and took part in the battles of Williams¬ 
burg, Seven Pines, second Bull Run and Antietam. Owing to a 
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disagreement witii President Davis he resigned his commission 
in 1863, but entered General Fitzhugh Lee’s cavalry as a private 
in August of that year. He was tdeen prisoner on the s8th of 
November 1864, but was released on parole by order;of the 
president. In 1865 he removed to New York City, wtere he 
practised law. He was judge of the New York court <i common 
pleas in 1890-1894, and of me New York supreme court in 1894- 
1899. His wife, Sara Agnes (Rice) Pryor (b. 1830), publish 
The Mother of Waskington and her Times (1903), Reminiscences of 
Peace and War (1904), The Birth of the Nation (1907), and My 
Day: Reminiscences of a Long Life (1909). 

PRYTANEDM ahd PRYTANIS (Gr. root irpo, first or chief). 

1. In general in ancient Greece, each sttte, city or village pos¬ 

sessed its own central hearth and sacred fire, representing the 
unity and vitality of the community. The fire (cf. at Rome the 
fire in the temple of Vesta) was kept alight continuously, 
tended by the king or members of his family (cf. at Rome the 
vestal virgins, originally perhaps the daughters of the king). 
The building in which this fire was kept was the Prytaneum, and 
the chieftain (the king or prytanis) probably made it his residence. 
The word Prytanis (plur. Pryianeis) is generally applied 
specially to those who, after the abolition of absolute monarchy, 
held the chief office in the state. Rulers of this name are found 
at Rhodes as late os the tst century n.c. The Prytaneum was 
regarded as the religious and political centre of the community 
and was thus the nucleus of all government, and the official 
“ home'-” of the whole people. 'When members of the state went 
forth to found a new colony they took whh.them a brand from 
the Prytaneum altar to kindle the new fire in the colony; ^ the 
fatherless daughters of Aristides, who were regarded as children 
of the state at Athens, were married from the Prytaneum as 
from their home; Thucydides informs us (ii. 15) that in the 
Synoecismof Theseus(seeATHENs)the Prytanea of all the separate 
communities were joined in the central Prytaneum of Athens 
as a symbol of the union; foreign ambassadors and citizens who 
had deserved especially well of the state were entertained in the 
Prytaneum as public guests. In Achaea, this central halt was 
called the Lelton (town hall), and a similar building is known 
to have existed at Elis, This site of the Prytaneum at Athens 
cannot be definitely fixed; it is generally supposed that in the 
course of time several buildings bore the name. The Prytaneum, 
mentioned by Fausanias, and probably the original centre of the 
ancient city, was situated somewhere east of the northern cliff 
of the Acropolis. Hence the frequent confusion with the Tholos 
which was near the council chamber and was the residence of the 
Prytaneis (see below) of the council. Curtius places the original 
Prytaneum south of the Acropolis in the Old Agora, speaks 
of a second identical with the Tholos in the Cerameicus, and 
regards that of Pausanius as a building of Roman times (Sladt- 
geschichie, p. 302). Wachsmuth holds the former view and 
regards the Tholos as merely a dining-room for the Prytaneis ki 
the old democratic period. Many authorities hold that the origitud 
Prytaneum of the Cecropian city must have been on theAcropolis. 
From Aristotle’s of Athens (ch. 3) we know that the 

Prytaneum was the official residence of the Archons, but, when 
the new Agora was constructed (by Peisistratus ?), they took their 
meals in the Thesmotheteum for the sake of convenience. There 
was also a court of justice called the court of the Pryteneum; all 
that is known of this court is that it tried murderers who could 
not be found, and inanimate objects which had caused death. 
Judging from its rather fanciful functions and from its name. 
It is probably a relic of the pre-historft jurisdiction of the 
patriarch-king. 

2. For the Pkvtaneis of the Boule and of the Naucraries, sec 
Boule and Nauckary. 

3. Prytaneia were court-fees pud when the prosecutor was 
claiming A part of the penalty which the defendant would be 
' called upon to pay if he lost. 

4. Prytanis was also the name of a Iwendary king of 
Sparta of the Eurypontid or Proclid line, m was the son oi 
Eurypon and fourth in descent from Procles. 

' Cf. Indian tribes of Ndrth America. 
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BnMooltAiPHV.xoOn tho Pryton^UTn &■ tli« centred An jincionf 
*•© 4krticle Firb. And rczerencea in a pfipcyr (ji.v.) bj' Krazor 
UOt*i'HtU d Philology, 1885. jr|v. 28). For the Kite of Inc Athenian 
P« Bae E. Curtios, AttiseheTtfudien, and an article by SchftH (Hermes, 
V. 340) ; also fleneral histories of Greece. 

PR2£MT0L» a town of Austria, in Galicia, 60 m. W, of I>embcrg 
by ra 3 < Pop. (1900), 46,295, mostly Polish. It is situated on 
die river San and is one of the strongest fortresses in Galicia. 
Prremyil is the seat of a Roman Catholic and of a Greek uniat 
bishop, and has a Roman Catholic cathedral, begun in 1460. 
The industries comprise the manufacture of machinery, liqueurs 
and spodium or tiitty, the refining of naphtha, corn-milling and 
the aawing of timber. The trade is chiefly in timber, corn, 
leather and linen. On the hill above the town are the ruins of an 
old castle, said to have been founded by Cisimir the Great. 

Przemy^l, one of the oldest towns in Galicia, claims to have 
been founded in the 8th century, and was at one time capital of a 
large indejiendent principality. Casimir the Great and other 
Polish princes endowed it with privileges similar to those of 
Cracow, and it attained a high degree of prosperity. In the 17th 
century its importance was destroyed by inroads of Tatars, 
Cossacks and Swedes. 

PRZHEVALSK, formerly Karakol (renamed in 1889), a town 
of Russian Turkestan, in the province of Semiryec.hensk, 8 m. 
S.E. »f Lake Issyk-kul. Nikolai Przhevalsky (I^.eval.sky g.v.), 
the Russian explorer in Central Asia, died here in 1889, and a 
monument has been erected to his memory. It is a growing 
town, and had in 1897 a population of 7985. 

PSALM (from the Or. word i/'aAXcw, to play the harp), the 
name used to designate the religious poems of the Hebrews, 
which are contained in the P.salter (see Psalms, Book ov). 
Modem collections of religious poetry sometimes bear the title 
of Psalms and Hymns, but these are always more or less directly 
connected with the actual Psalms of David. Longfellow wrote 
"A Psalm of Life” (1839), which was an intimate confession 
of tl>e religious aspiratioms of the author. Tlie Psaumes of 
Cldment Marot (1538) were curious adaptations of Hebrew ideas 
to French forms of the epigram and the madrigal. But it is 
doubtful whether the psalm, as di.stinguished from the Hebrew 
Psalter, can be said to have any independent existence. It is 
loosely used to describe any exalted strain of devotional melody. 
(See also Hvmvs.) 

PSALMANAZAR, GEORGE (c. 1679-1763), French adventurer, 
wras bom about 1679, probably in Languedoc. According to 
his own account he was sent in his seventh year to a free school 
taught by two Franciscan monks, after which he was educated 
in a Jesuit college “ in an urchiepiscopal city.” On leaving 
college he became a private tutor. He assumed personations 
in order to obtain money, his first being that of a pilgrim to Rome. 
Afterwards he travelled through Germany, Brabant and Flanders 
in the character of a Japanese convert. At Liigo he enlisted 
in the Dutch service, shortly after which he posed as an tmeonr 
verted Japanese. At Sluys he made the acquaintance of a 
Scottish chaplain, by whom he was brought over to England and 
irftroduced to the bishop of London. Having undergone 
conversion to Christianity, he was employed by the bishop to 
translate the Church catechism into what was supposed to be the 
Japanese language. In 1704 he published a fictitious Historical 
and Geographical Description of Formosa, and was shortly after¬ 
wards sent to Oxford. In 1707 he published Dialopu between 
a Japanese and a Formosan. There also appeared, without date. 
An Inquiry into the Objections against George Psalmanaaar of 
Formosa, with George Psalmanazar’s Answer. His pretensions 
were from the beginning doubted by many, and when e.xposure 
was inevitable he made a full confession. Throughout test 
of his life he exhibited, according to Dr Samuel Johnson, at 
reportedhy Mrs Piozzi, “ a piety, penitence, and virtue exceeding 
almost what we read as wonderiul in the lives of the saints.'’ 
Psalmanazar publi.shed Essays on Scriptural Subjects (1753), 
contributed varions articles to the Ancient Universal History, 
and completed Palmer’s History of Prinlittg. He died in London 
on the 3rd of May 1763. His memoirs appeared in 1764 under 
the title. Memoirs of ... teommordy hwemby die name of George 


Psaimanatar, but do not disclose bis re&I name or the place 

oi his birth. 

PSALMS, BOOK OF, or Psalter, the first book of the Hagio- 
grapha in tho Hebrew Bible. 

Title and Traditional Authorship. —The Hebrew title of the 
book is okTiS^,tikillm, or TD “ the book of hymns,” or 
rather “ songs of praise.” > The singular rftnn is properly 
the infinitive or nomen verbi of ’ 7 ^, a verb employed in the 
technical, language of the Temple service for the execution of a 
jubilant song of praise to the accompaniment of music and the 
blare of the priestly tttimpets (i Chron. xvi. 4 seq., xxv. 3; 

2 Chron. v. 12 seq.). The name is not therefore equally applicable 
to all psalms, and in the later Jewish ritual the ^nonym HalM 
specially designates two serira of psalms, cxiii.-cxviii. and 
cxlvi.-cl., of which the former was sung at the three great feasts 
—^the encaenia and the new moon, and the latter at the daily 
morning prayer. That the whole book is named ” praises " is 
clearly due to the fact that it was the manual of the Temple 
service of song, in which praise was the leading feature. But 
for an individual psalm the usual name is 'TtetD (in the Bible 

only in titles of psalms), which is applicable to any piece designed 
to be sung to a musical accompaniment. Of this word i)/aA/i05, 

“ psalm,” is a translation, and in the Greek Bible the whole book 
is called tj/aX/soi or [jnzXrqpiov.^ The title tfiaXfUH or ySijSAos 
ipaX/jMv is used in the New Testament (Luke xx. 42, xxiv. 44; 
Acts i. 20), but in Heb. iv. 7 we find another title, namdy 
“ David.” Hippolytiis tells us that in his time most Christians 
said “ the Psalms of David,” and behoved the whole book to be 
his; but this title and belief are both of Jewish origin, for in 
2 Marc. ii. 13 to. nm Aam'S means the Psalter, and the title of the 
apocryphal “ Psalter of Solomon ” implies that the previously 
existing Psalter was ascribed to David. Jewish tradition does 
not make David the author of all the Psalms; but as he was 
regarded as the founder and legislator of the Temple psalmody 
(i Chron., ui supra; Ezra iii. 10; Neh. xii. 36, 43 seq.; Ecclus. 
xlvii. 8 seq.), so also he was held to have complete and arranged 
the whole Isook, though according to Talmudic tradition “ he 
incorporated psalms by ten other authors, Adam, Melchizedek, 
Abraham, Moses, Heman, Jeduthun, Asaph, and the three sons 
of Korah. With this it agrees that the titles of the psalms name 
no one later than Solomon, and even he is not recognized as a 
psalmodist by the most ancient tradition, that of the LXX., 
which omits him from the title of Ps. rxxvii. and makes Ps. Ixxii. 
be written not by him but of him. The details of the tradition 
of authorship snow considerable variation; according to the 
Talmudic view Adam is author of the Salibath psalm, xcii., 
and Melchizedek of Ps. cx., while Abraham is identified with 
Ethan the Ezrahitc (Ps. Ixxxix.). But, according to older 
Jewish tradition attested by Origcn,< Ps. xcii. is by Moses, to 
whom are assigned Pss. xc.-c. inclusive, according to a general 
rule that all anonymous pieces arc by the same hand with the 
nearest preceding psalm whose author is named; and Ps. cx,, 
which by its title is Davidic, seems to have been given to Melchi¬ 
zedek to avoid the dilemma of Matt. xxii,42 seq. Origen’s rule 
accounts for all the Psalms except i. and ii., which were sometimes 
reckoned as one poem (Acts xiii. 33 in the Western text; Origen; 

B. Berakhuth, f. 9b.), and appear to have been ascribed to David 
(Acts iv. 25). 

The opinion of Jerome (Praef. in ps. heh.) and other Christian 
writers that the collector rf the Psalter was Ezra does not seem 
to rest on Jewish tradition. 

Nature and Oriein of the Collection.—-Whatever may be the value 
of the titles to inoividual psalms, there can be no question that the 
tradition that the Psalter was collected by David is not histofkol; 


1 Hippol., ed. Lag., p. 18B; Euseb. H.E. vi. 2;, 2; Epiph. Mens 
et Pond. §23; jernrae's preface to Psalt. juxta Htbratos. 

• Similarly in the Syriac Bible the title is maimori. 

Thepassagos are collected in IQmhi’s pefaco to his commentary 

on the rtalms, ed. Schitler-SzineseT, Cambridge (1883). 

* Opp. ii. 514 teq„ ed. Rue; cf. Hippol. ut supra-, Jorwnc, Bp. exL 
(ed.C^.), and Proof, in Mol, 
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lor no on« donbts that M>nie of the Piatana date front after the Baln- 
lonian exfle. The truth that underllea the tradition is that the 
collection is essentially the hymn-book of the second Temple,^ and 
it was therefore ascribed to David, because it was asauned, at we 
sec clearly from Chronicles, that the order of worship in the second 
Temple was the same as in the first, and had David as its father: 
as Moses completed the law of Israel for all time before the people 
entered Canaan, so David completed the theory and contents of 
the Temple psalmody briore the Temple itself was built. Whtm we 
thus understand its origin, the tradition becomes really instructive, 
and may be translated into a statement which throws light on a 
number of points connected with the book, namely, that the Psalter 
was (finally, at least) collected with a liturgical purpose. Thus, 
though the Psalms represent a great range of individual religious 
experience, they avoid such situations and expressions as are too 
unique to be usod in acts of public devotion. Many of the Psalms 
are doxologies or the like, expressly written for the Temple; others 
arc made up of extracts from older poems in a way perfectly natural 
in a hymn-book, but otherwise hardly intelligible. Such ancient 
hymns as Exod. xv. i sqq,, Judg. v., i Sam. ii, t sqq., are not 
includud in the collettion. though motives from them rrc embodied 
in more modem psalms; the interest of the collector, wo see, was not 
historical but liturgical. 

The question now arises; Was the coUoction a single act or is the 
Psalter made up of several older collections ? And here we have 
first to observe that in the Hebrew text the Psalter is divided into 
live bonks, each of which closes with a doxology. The scheme of 
the whole is as follows ;— 

Book I.. Pss. i.-xli.; all these are ascribed to David except i., ii., x. 
(which is really part of ix.), xxxiii. (ascribed to David in LXX.); 
doxology, xli. 13. Hook II,, Pss. xlii.-lxxii.: of these xUl.-xltx. 
are ascribed to the Korahites (xliii. being part of xlii.), 1 . to Asaph, 
li.-lxxi. to David (except Ixvi., Ixvii., Ixxi. anonymous; in LXX. the 
last two bear David's name), Ixxii. to Solomon; doxology, Ixxii. 18, 
19 followed by the subscription " The prayers of David the son of 
Jesse arc ended.” Book III., Ps.s. Ixxiii.-lxxxix.; here Ixxiii.- 
Ixxxiii. bear the name of Asaph, Ixxxiv., Ixxxv., Ixxxvii., Ixxxviii. 
that of the Korahito.s. Ixxxvi of David. Ixxxviii. of Homan, Ixxxix. 
of Ethan; doxology, Ixxxix. 52. Book IV., Pss. xc,-cvi.: all arc 
anonymous except xc. (Mascs), ci„ cili. (David).—LXX. gives also 
civ. to David; here the doxnlogy is peculiar, " Blessed be Jehovah 
God oi Israel from everlasting and to everlasting. And let all the 
peofile say Amen, Hallelujah.” Book V,, Pss. cvii.-d.: of these 
cviii.-cx., exxii., exxiv., cxxxi., cxxxiii., cxxxvili.-cxlv. are ascribed 
to David and cxxvii. to Solomon, and cxx.-cxxxiv. are pilgrimage 
psalms, LXX. varies considerably from the Hebrew as to the psalms 
to be ascribed to David; the book doses with a group of doxoiogical 
psalms. 

The division into five Ixwks was known to Ilippolytus, but a closer 
examination of the doxologies sliows tliat it docs not represent the 
original scheme of the Psalter; for, while the doxologies to the first 
three books arc no part of the psalms to which they are attached, but 
really mark the end of a book in a pious lashion not uncommon in 
Eastern literature, that to book IV., with its rubric addressed to the 
people, plainly belongs to the psalm, or rather to its liturgical execu¬ 
tion, and does not tlmrcforc really mark the dose of a collection onco 
separate. In poiut of fact books IV. and V. have so many common 
characters that there is every reason to regard them as a single great 
group. Again, the main part of books II, and III. (Pss. xlii.-Ixxxiii.) 
m distinguished from the rest of the Psalter by habitually avoiding 
the name Jehovah (the Lord) and using Elohim (God) instead, even 
in cases like Ps. 1 . 7, where ” 1 am Jehovah thy God ” of Exod. xx. 2 
is quoted but changed very awkwardly to " I am God thy God.” 
This is not due to the authors of the mdividual psalms, but to an 
editor; for Ps. liii. is only another recension of Ps. xiv., and Ps. Ixx. 
repeats part of Ps, xl., and here Jehovah is six times choked to 
Emhim, whilo the opposite change happens but once. The Elohim 
padms, then, have undergone a common editorial treatment, dis¬ 
tinguishing them from the rest of the Psalter. And they make up the 
mass of books II. and III., the remaining psalms. Ixxxiv.-lxxxix., 
appearing to be a sort of appendix. But when we look at the Elohim 

S mlmt more nearly, wc see that they contain two distinct elements, 
avidic psalms and psalms aBCribe<l to the Levitical choirs (sons of 
Kor^, Asaph). The Davidic collection as we have it splits the 
Leviticgl psalms into two groups and actually divides the Asaphic 
Ps. 1 . from the main Asaphic collection, Ixxiii.-bcxxiii. This order 
can hardly be original, especially as the Davidic Elohim psalms have 
a eeparate subscription (Ps. Ixui. 20L But if we remove them we 
get a continuous body of Levitical (Elohim psalms, or rather two 
collections, the first Korahiticand the second Asaphic, to which there 
have been added by way of appendix by a mn-Blohistic editor a 
supplementary group of Korahite psalms and one psalm (certainly 
late) asoribod to David. The formation of books IV. and v. is cer¬ 
tainly later than the Elohistic redaction of books II. and III., for 
Ps. evili. is made up of two Elohim psahns (Ivii, 7-11, Ix. 5-ia) in the 
EhUttie form, though the last two books of the Psalter are generally 


^ This must be understood of the whole coUectioD as completed, 
not of all its component parts.—[R. H. K.J 
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I Jehovistic. We can thus distiiwnldi I 3 ie foltowiag steps in the 
redaction : (aj the formation of a Davidic collection (book I.) with a 
closing doxology; [b) a second Davidic collection (li. IxxU.) vntb 
doxology and subscription; (c) a twofold Levitical collection (xUi.- 
xlix.; 1 ., Ixxiii.-lxxxiii.); an Elphlstio redaction and combination 
oi U) and (c ); (e) the Edition of a non-Elohistic sapj^ement to (if) 
with a doxology; (/) a collection later than (if), consutiog of books 
IV. and V. And finally the anonymous psalms i., ii., which as 
anonymous were hardly an original ;^rt of book I., may have been 

f ireflxed after the whole Psriter was completed. We sec, too, that 
t is only in the latest collection (books IV. and V,) that uony- 
mity is the rule, and titles, especially titles with names, occur only 
sporadically. Qsewhere the titles run in series and correspond to 
the limits of older collections. 

Date of the Colleelion .—An inferior limit for the final collection is 
given by the Septuagint translation. But this translation was not 
written all at once, and its history is obscure; wo only know from 
the prologue to Ecclesiasticus that the Uagiographa, and doubtless 
therefore the Psalter, were road in Greek m Eg5T>t about 130 n.c, 
or somewhat later.* And the GrcA Psalter, though it contains one 
apocryphal psalm at the close, is essentially the same as the Hebrew; 
there is nothing to suggest that the Creek was first translatul from 
a less complete Psalter and aiterwards extended to agree with 
the extant Hebrew, It is therefore reasonable to hold that the 
Hebrew Psalter was completed and recognised as an authoritative 
collection long enough before 130 n.c. to allow of its passing to the 
Greek-speaking jews in Alexandria. Beyond this the external 
evidence for the completion of the collection does not carry us. 

(W. R. S.) 

But there is absolutely no necessity for supposing that when 
the grandson of Ben Sira reached Egypt the Psalter had been 
translated into Greek for any txinsiderable time. Indeed it is 
at lea.st equally probable that it was the recent translation of 
some of the poetical books of the Old Testament which fired him 
with a desire to translate his grandfather’s Ixiok, and perhaps add 
the work of a member of the family to the Bible of the Egjqitian 
Jews. It appears indeed from i Chron. xvi., 2 Chron. vi. 41, 43, 
that various psalms belonging to books IV. and V, were current in 
the time of the Chronicler. Unfortunately, however, it is im¬ 
possible to date the Book of Chronicles with certainty. The 
argument that the Chronicler must have been contemporary with 
the last persons named in his book is by no means convincing, 
and on the other hand his account oi the Temple services, m 
which he seems to be describing the Temple of his own days, 
harmonizes far better with a date at the end of the third, or 
even in the second, century b.c. than with the close of the Persian 
or the beginning of the Greek period. For the impression 
which we get from Nehemiah’s memoirs is that in his days the 
community at Jerusalem was in the miun poverty-stricken, while 
Malachi’s exhortations to the people to pay their dues to the 
priests implies that in the middle of the fifth century b,c. the 
Temple was by no means W'calthy. But in the comparative 
peace and freedom of the 3rd century b.c. the condition of 
Jerusalem was greatly ameliorated. Wealth accumulated to 
such a degree that Simon the son of Oniah was enabled 
practically to rebuild the Temple, and to maintain its services 
with a grandeur of ritual which they had probably never known 
before. It must be admitted that the gorgeousness of ritual 
described by the Chronicler is far more in harmony with the 
days of Simon than with any previous post-exilic period. How 
late the Chronicler wrote cannot perhaps be determined; but 
it is, at all events, impossible to prove that the author of 
Eeclesiasticus was acquainted with his work. Ben Sira indeed in 
his list of worthies mentions Zenibbabel, Joshua and Nehemiah; 
but Zerubbabel and Joshua he must have known from the books 
of Hsggai and Zechariab, and he may well have been acquainted 
with that document relating to Nehemiah which the Chronicler 
incorporated with his book. Ben Sira’s omission of tlie name of 
Ezra rather militates against the supposition that he had the 
Chronicler’s book before him when be wrote. The conflict 
between Saduceeism and the sopherim was hardly so intense 
in his days as to warrant the supposition that he omitted the 
•name of Ezra intentionally. Moreover, it is not certain that 
the psalms that the Chronicler quotes (xevi., cv., cvi., cxxxii.) 

‘ The text of the passage ia ohsenre and in part comipt, but the 
Latin “ cant multum tsmporis ibi tuistem " pnbatdy expresses the 
author's tnsaning. A Inend has written to tl» author that tor 
ffwxfwslyu we ought perhaps to read n'xrby 
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alreadjr «xist«d in their place in our Baxter, or that Fs. cvi. even 
existed in its present form. 

Other evidence of date k to be found in the Levitical psalms 
of the Elohistic ooUectitm, These, as we have seen, form two 
groups, referred to the sons of Korah and to Asaph. In Nehe- 
miah xii. 46 Asaph is taken to be a contemporary of David and 
chief of the sinjjpers of his time, and in i Chron.xxv. i seq.one 
of the three chief singers belonging to the three great Levitical 
houses. _ But Ae older histc^ knows nothing of an individual 
Asaph; in Esta ii. 41 the gild of singers as a whole is called 
Bn€ Asaph, as it was apparently in the time of Nehemiah (Neh. 
xi. as, Beb.).' The singm or Asaphites are at this time stiU 
distinguished from the Levites; the oldest attempt to incorporate 
them with that tribe appears in Exod, vi. 34, where Abiasaph— 
that is, the eponym of the gild of Asaphites—is made one of 
the three sons of Korah. But when singers and Levites were 
fused the Asaphites ceased to be the only singers, and ultimately, 
as we see in Chronicles, they were distinguished from the Korah- 
ites and reckoned to Gershom (i Chron. vi.), while the head of 
the Korahites is Heman, as in the title of Ps. Ixxxviii. It is 
only in the appendix to the Elohistic psalm*book that we find 
Heman and Ethan side by side with Asaph, as in the Chronicles; 
but this does not necessarily prove that the body of the collection 
originated when there were only two gilds of singers. 

But here it becomes necessary to ask what is the precise meaning 
which we are to assign to the phrases, " to David," " to Asaph," 

" to the sons of Korah." We certainly need not suppose that the 
Davidlc, Asaphic and Korahite psalms soverally once existed as 
separate books, for, if this had been the case, it is probable that 
the ascription would not have been prefix^ to each separate 
psalm, but rather to the head of each collection (cf. Prov. i. 1, x. i„ 
XXV. t), together with some such note at the end as is found in Job. 
xxxi. 40, Ps. Ixxii. 20; moreover we should be compelled to assent 
to the view expressed iii the Oxford Dictionary that those psalms 
which have the heading (A.V. " to "—R.V. " for "—" the 

chief Musician ") also originally formed a separate collection. But 
against this explanation of the heading n;V 3 D^ there is on almost 
insuperable objection; for, since both the first and second books 
contain psalms with this heading, it is clear that the " Chief 
MusieianV-or Director's—Psalter " must have been in existence 
before either of these books; in which case, apart from the difficulty 
of the antiquity which we should be compelled to assign to this earliest 
Psalter, it is impossible to understand on what principle the first book 
of Psalms was formed. If the compiler of the first bemk aimed simply 
at making a collection of Davidic psalms from a major Psalter com¬ 
piled by the " Director,” why should he have deliberately rejected 
a number of Davidic psalms (Ps. li. sqq.) which, sxkypotAesi, lay before 
him in this Psidter ? It is surely as difficult to suppose that the 
Davidic psalms of the first book are a selection made from a greater 
collection of such psalms contained in the " Director's Psalter " as 
it is to imagine t^t St Mark's Gospel is an abridgment of St 
Matthew's. It is true that the preposition " to " (^)) may denote 

authorship, as it does apparently in Isaiah xxxviii. 9, Hab. iii. t, 
but it certainly has a much wider meaning; and indeed in some cases 
the idea of authorship is out of the question, for the psalms ascribed 
to the Korahites can scarcely have been supposed to be the joint 
composition of that body. Moreover, it is very doubtful whether 
the word nSJD can be translated " Director.” In i Chron. xv, 33 
the verb of which nSJO is the participle is used of the duty which 

was discharged by Mattithiah, Eliphelehu, Mikneiah, Obed-edom, 
Jeicl and Arazian (and perhaps, if verse 20 is to be taken in close 
connexion with verse 21, by Zecharaiah, Azicl, Shemiramoth, 
Jeiel, Unnl, Eliab, Maasciah and Benaiah also) on one deftnit* 
oceaiion. Unfortunately the exact nature of these, men's per¬ 
formances is not quite clear, for it is said to lave been connected 
with " harps set to the sheminith," or according to another inter¬ 
pretation, with " harps over the tenors." But whatever the obscure 
expresaionn’J' 0 ^n" 7 Si may mean, nS 3 ^ cannot here mean to "direct," 
for a choir with six " directors " would have been a veritable bear¬ 
garden, Obviously the word nsjb must refer to something in the 
music; and inasmuch as the cymbals were for the purpose of produc¬ 
ing a volume of sound (P'pe^), it is reasonable to suppose that the 


mnsldant with treble lutee and with harps an octave tower to^tb 
lutes and harps over the sopranos and tenors respcctiydy) 
lead the si^^e in giving out the melody. If this explanation be 
correct—and it certainly accords best with the meaning of ns» la 
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played the melody to bo sung, virtually corresponding. Malafir 
mutandis, to what we now call the choir organ, and we need not com¬ 
plicate the compilation of the Psalter by postulating an altogether 
unnecessary " Director's Psalter." Now we have seen that the 7 


prefixed to nD {3 cannot refer to authorship; wo seem therefore 
shut up to one of two alternatives, either the psalms inscribed 


belonged to the rtpertoirt of the Korahites. or they were 


intended to be sung in the Korahite style. It is indeed possible 
that each division of the Levitical singers had its own collection; 
but this is hardly probable unless we are to suppose that they 
never officiated simultaneously, in which case we should certainly 
have expected that the psalm quoted by the Chronicler (i Chron. 
xvi.) would be included m the Asaphic collection. But there is no 
difficulty in supposing that etch division of the Levitical musicians 
had its own traditional music, certain instruments being peculiar 
to the one and certain to the other, in which case the assignment of 
a psalm to the Asaphites or KoraUtes will merely denote the sort 
of music to which it is set. In like manner it ia not improbable that 
TI'T^ meant originally " to be sung in the Davidic mode • that is, 


perhaps, " with haip accompaniment " (cf. i Sam. xvi, iC>), or, since 
the Chronicler ascribes to David the initiation of the Temple music, 
" in the oldest traditional mode.” Under such circumstance.s, 
however, a confusion would easily arias between the composer of the 
tune and the author; and when once the idea had arisen that David 
was the author of psalms, it would be natural to endeavour to dis¬ 
cover in the story of his life suitable occasions for their composition. 

The interpretation of the titles here suggested removes an objec¬ 
tion brought against the assumption of a Maccabaean date for 
certain psalms, which lays stress on the fact that some of them, 
e.g. xliv., are written in a time of the deepest dejection, and yet 
are psalms of the Temple choirs; whereas, when the Temple was 
re-opened for worship, after its profanation by Antiochus, the Jews 
were victorious, and a much more joyful tone was appropriate. 
For ii the titles ITfb ' 33 ^, &c., do not denote that the psalms so 

inscribed were collected by the Temple choirs, there ia no evidence 
that these psalms were originally sung in the Temple. The earlier 
collections of psalms may well have been used first in synagogues, 
and only adapted to the 'Temple worship when they had become part 
of the devotional life of the people. 11 is noteworthy that the psalms 
quoted by the Chronicler belong to the last collection, books IV. and 
V.. which, as a whole, is far more suitable for liturgical use. 

Since, then, the existence of separate books of psalms anterior to 
the present divisions of the Psalter is very doubtful, we must look 
for other e\-idences of date. Now, both the Korahite and Asaphic 
groups of psalms are remarkable that they hardly contain any recog¬ 
nition of present sin on the part of the community of Jewish faith— 
though they do confess the sin of Israel in the past—but are exercised 
with the observation that prosperity does not follow righteousness 
cither in the case of the individual (xlix., Ixxiii.) or in that of the 
nation, which suffers notwithstanding its loyalty to Crfid, or even on 
account thereof (xliv., Ixxix.). Now the rise of the problems 
of individual faith is the mark of the age that followed Jeremiah, 
while the confident assertion of nationm righteousness under mis¬ 
fortune is a characteristic mark of pious Judaism after Ezra, in the 

S criod of the law but not earlier. Malachi, Ezra and Nehemiah, 
ke Haggai and Zechariah, arc still very far from holding that the 
sin of Israel lies all in the past. Again, a considerable number of 
these psalms (xliv., Ixxiv., Ixxix., Ixxx.) point to an historical situa¬ 
tion which can be very definitely reahzed. They are post-exilic 
in their whole tone and belong to a time when prophet ceased 
and the synagogue worship was fully established (ntxiv. 8, 9). 
But the Jews are no longer the ob^ient slaves of the oppressing 
power; there has been a national rising and armies have gone forth 
to battle. 'Vet God has not gone forth with them: the heathen 
have been victorious, blood has flowed like water round Jerusalem, 
the Temple has been defiled, and these disMters assume the chwacter 
of a rel^ious persecution. 'These details would fit the time of 
religious persecution under Antiochus, to which indeed Ps. Ixxiv. is 
referred (as a prophecy) in i Macc, vii. 16. It is contended by those 
who, like the late Professor W. Robertson Smith, are opposed to 
the dating of any psalms of the second collection in the Maccabaean 
period, liat, since they are post-exilic, there is one and only one 
time in the Persian period to which they can be referred, viz. that 
of the great civil wafs ntMer Artaxerxes III. Ochus (middle of 4tli 


^ The threefold division of the singers appears in the same list 
according to the Hebrew text of verse 17, rat the occurrence of 
Jeduthun as a proper name inatcad of a mnsical note is suspiciras, 
and makes the text of LXX. preferable. 'The tot clear trace of 
the triple choir is therefore in Neh. xii. 24. 


* ^me confirmation of this explanation of the titles may be found 
in the fact that in place of pnn ’7 (Ps. xxxlx. x) we find in biii. 1, 
bexvii. I, the latter expression being apparently an abbre- 

vfatton of jlTHT 
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century b.c.) . But tiiere is no evidence that the Tews vrere involved 
in these; lor the account which Josephus gives ot Bagoses’oppres¬ 
sion of the Jews represents the trouble as having arisen orig&Uy 
from internal dissensions, and does not hint at anything of the 
nature of a rebellion againat Persia. Moreover, the statoment of 
Eusebius {Chron. anno 1658 Abr.) that Artaxorxes Ochus in the 
course of his campaign against Bgypt transported a detachment of 
Tews to Hyrcania does not prove that Judaea as a whole liad revolted. 
There is nothing even to connect these Jews with Palestine; they 
may have formed a part of the very considerable Jewish community 
which we know to have been settled in ^ypt as early as the yth 
century B.c. On the other hand, it is extremely improbable t^t 
the Jews of Judaea, whom Neheraiah had entirely detached from 
their immediate neighbours, would have taken part in any general 
rising against Persia. Between them and the Samaritans on the 
north and the Edomites on the south there was the most implacable 
hostility, which would probably be sufficient in itself to keep them 
from joining in the revolts in which other parts of Syria were involved. 
Moreover, even if the Jews had revolted, it cannot fairly bo main¬ 
tained that such a revolt must necessarily have had a religious 
character. Even Josephus does not say that the Persians tried to 
interfere with the lews in the exercise of their religion; and nothing 
less than this would satisfy the language of Ps. xliv. 22 : " Yea, for 
thy sake arc we killed all the day long," &c. On the other hand, 
not only is the atmosphert of the second collection of psalms as a 
whole the atmosphere of godly Judaism in the 2nd century B.c., 
but it may fairly be claimed that this collection contains many 
psalms which may naturally be interpreted in the light of the history 
of that period, of which no satisfactory explanation (in their details) 
can be given if they are resigned to any other time. Thus, for 
example, P,s. xliv., with its description of the sufferings of the 
righteous for God’s sake, would be pencctly appropriate in the mouth 
of one of the " godly " {Hasidim) about 1O7 B.c. Ps. xlv., though the 
unsoundness of the text in certain parts makes it difficult to speak 
with certainty, would suit the iturriage of Alexander Balas at Ptolc- 
mais in 150 b . c ., at which the high priest Jonathan was present as 
an honoured guest. In this connexion verse 10 is particularly 
appropriate as addressed to an Egyptian princess whose forefathers, 
though their rule had not on the whole been tyrannical, had been 
regarded by the Jews as heathen oppressors. Again, Ps. lx., with 
its ideal dc.scription of Jehovah’s kingdom as including Gilead, 
Samaria, Moab, Edoin and Philistia, though the ideal was not realized 
till the days of John Hyreanus, would be quite appropriate in the 
mouth of a Maccabaean patriot. The author of Ps. Ixviii. would 
seem to have been inspired by the sight or the description of the 
nevcr-to-bc-inrgottcn procession of the victorious Maccabees in 
164 B.c. to rededicatc the desecrated Temple. Hence the taunt to 
Bashan, the stronghold of the Seleucid government; hence the men¬ 
tion of Judah and Benjamin with the two Galilaean tribes Zebnlon 
and Naphtali (as in Lsa. ix. i—a passage which on independent 
grounds has been assigned to the time of Simon Maccabacus), while 
schismatic Samaria is completely ignored. The historical back¬ 
ground of Ps. Ixxix. is apparently the same as that of Ps. xliv. 
Again, Ps. Ixxxvii. would seem to date from a time when the Jews, 
having won freedom to worship God, were able to look forward to 
the conversion of their former oppressors (cf. Isa. xi., xix.). That 
this ps.alm was composed at least as late as the 3rd centu^ B.c. is 
made probable by the name here given to Egypt, Raljob. Having 
regard to Job ix. 13, xxvi. 12, Isa. li. 9. there can be little doubt 
that Rahab is the (? Palestinian) name of TiAmat the dragon of the 
abyss, the natural symbol of the power of darkness, or of the kingdom 
of the world as opposed to the kingdom of the people of the saints 
of the Most High God. It is extremely improbable that such a 
name was ^plied to Egypt simply liecause Egypt possessed the 
crocodile. The origin of its application must be sought in a time 
when Egypt was regarded as iiostile to the people of the Lord— 
that is to say. during the Ptolemaic rule over Palestine. These 
considerations, in addition to numerous phrases and expressions 
which cannot here be noticed, of which the full force can only be 
felt by those who have specially studied the Maccabaean period and 
those other portions of the Old Testament, such as Zech. ix.-xiv., 
which may plausibly be assigned to it, make it almost certain that 
the second collection of psalms was made not earlier than the time 
of Jonathan or even of Simon, 

Now books W. and V. are, as we have seen, later than the Elohistic 
redaction of books II. and III., so tliat the collection of the last part 
of the Psalter must, if our argument up to this point is sound, fall 
within the second half of the and century b.c. And here it is to 
be noted that though no part of the Psalter shows clearer marks of a 
liturgical purpose, we find that in books IV, and V. the musical 
titles have entirely disappeared. This does not necessarily prove 
that ’’ the technical terms of the Temple music had gone out of use, 
presumably because they were already become unintelligible, as 
they were when the Septuagint version was made ’’; for it does not 
follow that technical musical terms which had onginated in the 
Temple at Jerusalem and were intelligible in Palestine would have 
been understood in Egypt. The absence of the musical titles, 
however, may be taken as an indication that the last collection of 
psalms was formed in a different place from that in which the earlier 


collections had arisexG and if, m seems ptsibable, we may identify 
this place with the Toi^ile at Jerusalem, the absence of rnusk^ 
titles is easily explained, for the number of skilled muiiclsnt who 
there ministered, and who would, of course, possess the tradition of 
the various modes and tones, would make predse musical directions 
superfluous. On the other hand, in a collection intended for syna¬ 
gogue use—and the second collection of pealms is as a whole far more 
suitable to a synagogue than to the Temple—where Biere would not 
be a large choir and orchestra of skilled musicians, it would obviouidy 
be desirable to state whether the psalm was to be sung to a Davidic, 
Asaphic or Korahite tone, or to give the name of a melody appro¬ 
priate to it. Again, the general tone of large parts of this collection 
IS much more cheeHul than that of the I^histic psalm-book. It 
begins with a psalm (xc.) ascribed in the title to Moses, and seemingly 
designed to express feelings appropriate to a situation analogous to 
that of the Israelites when, after the weary march through the wilder¬ 
ness, they stood on the borders of the promised land. It looks 
back on a time of great trouble and forward to a brighter future. 
In some of the following psalms there are still references to deeds of 
oppression and violence, but more generally Israel appears as happy 
under the law. The problems of divine justice ore no longer burning 
questions, the righteousness of God is seen in the peaceful felicity 
of the pious (xci., xcii., &c.). Israel, indeed, is stiU scattered and not 
triumphant over the heathen, but even in the dispersion the Jews 
are under a mild rule (cvi. 46), and the commercial activity of the 
nation has begun to develop beyond the seas (evii. 26 seq,). But 
some of the psalms refer to a time of struggle and victory. In Fs. 
cxviii. Israel, led by the house of Aaron—^this is a notable point— 
has emerged triumphant from a desperate conflict, and celebrates at 
the Temple a great day of rejoicing for the unhoped-for victory; 
in Ps. cxlix. the saints are pictured with the praises of God in their 
throat and a sharp sword in their hands to take vengeance on 
the heathen, to nind their kings and nobles, and exercise 
against them the judgment written in prophecy. Such an enthusiasm 
of militant piety, plainly based on actua' successes of Israd 
and the house of Aaron, can only be referred to the first victories 
of the Maccabees, culminating in the purification of the Temple 
in Ib4 B.c. This re.storation of the worship of the national 
sanctuary under circumstances that inspired religious feelings very 
different from those of any other generation since the return from 
Babylon, might most naturally be followed by an extension of the 
Temple psalmody; it certainly was followed by some liturgical inno¬ 
vations, for the solemn service of dedication on the 25th day of Chisleu 
was made the pattern of a new annual feast (that mentioned in John 
X. 22). In later times the psalms for the encaenia or feast of dedica¬ 
tion embraced Ps, xxx. and the halltl Pss. cxiii.-cxviii.; and though 
Ps. xxx. may have been adapted from a collection already existing, 
there is every reason to think that the hallel, which especially in its 
closing part contains allusions that fit no other time so well, was 
first arranged for the same ceremony. The course of the subsequent 
history makes it very intelligible that the Psalter was finally closed, 
as we have seen from the date of the Greek version that it must liave 
been, within a few years at most after this great event.' From the 
time of Hyreanus downwards the ideal of the princely high priests 
became more and more divergent from the ideal of the pious in 
Israel, and in the loiter of Solomon wc see religious poetry turned 
against the lords of the Temple and its worship. 

All this docs not, of course, imply that there arc not in books IV, 
and V. any pieces older than the completion of books II. and III., 
lor the composition of a poem and its acceptance as part of the Leviti- 
cal liturgy are not necessarily coincident in date, except in psalms 
written with a direct liturgical purpose. In the fifteen " songs of 
degrees ’’ (Pss. cxx.-cxxxiv.) we have a case in point. According 
to the Mishna (Middotb. ii. 5) and other Jewish traditions, these 
psalms were sung by the Levites at the Feast of Tabernacles on the 
fifteen steps or degrees that led from the women’s to the men’s 
court. But when wc look at the psalms themselves we see that they 
must originally have been a hymn-book, not for the Levites, but for 
the laity who came up to Jerusalem at the great pilgrimage feasts, 
and who themselves remembered, or their fathers had told them, the 
days when, as we see in Ps. xlii., it was impossible to make pilgrimage 
to Zion. Thw are hymns of the laity, describing with much beauty 
and depth of feeling the emotions of the pilgrim when his feet stood 
within the gates of Jerusalem, when he looked forth on the encircling 
hUls, when he felt how good it was to bo camping side by side with 
his brethren on the slopes of Zion (cxxxiii.), when a sense of Jehovah’s 
forgiving grace and the certainty of the redemption of Israel 
triumphed over all the evils of the present and filled his soul with 
humble and patient hope. 

The titles which ascribe four of the pilgrimage songs to David and 
one to Solomon arc lacking in the true LXX, and inconsistent with 
the contents of the psalms. Better attested, because found in the 
LXX as well as in the Hebrew, and therefore probably as old as 
the collection itself, are the name of Moses in n, xc. and that of 
David in Pss, ci., cii., cviii.-cx., cxxxviii.-cxlv. But where did the 
last collectors of the psalms find such very ancient pieces which had 


' Possibly under Simon; compare the other halltl (Pss. cxivi.-cl.) 
with 1 Macc. xiii. 50 seq. 
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np of extracts fiomPsa. Ivii. and lx. and that Pss. cxxxix. is marked 
by its language as one of the latest pieces in the book. The only 
possible question for the critic is whether the ascription of these 
pvalms to David was due to the idea that he was the psalmist par 
txcelUnce} to whom any poem of unknown origin was naturally 
ascribed, or whether wo have in some at least of these titles an ex¬ 
ample of the habit so common in later Jewish literature of writmg 
in tno name of ancient worthies. In the case of Ps. xc. it can hardly 
be doubted that this is the teal explanation, and the same account 
must bo given of the title in Ps. cxlv.. if, as seems probable, it w 
meant to cover the whole oi the jfreat hallel or Uhilla (Pbs* cxlv.*<l.), 
which must, from the allusions in Ps. exUx.. as well as from its place, 
be almost if not quite the latest thing m the Psalter. 

For the later stages of 1 ho history of the Psalter we have, as we 
have seen, a fair amount of evidence pointin|( to conclusioiw of a 
pretty definite kind. We have still to consider the two meat groups 
of psalms ascribed to David in' books I. and_ 11 . ^ We have en¬ 
deavoured to allow that the ascription " to David in these poups 
did not originally denote authorship by David, and that, notwith¬ 
standing the subscription of Ps. Ixxii., which may well be a latCT 
note there is no necessity to suppose an original collection ot Diwiuic 
psalms from which excerpts were made. It is. however, probsible 
that the title .soon came to be understood of David s authorship, 
wittothe result that further notes were added indicating the situation 
in David's life to which the psalms appeared to be appropruite. 

It is certainly not impossible that the two groups of Davmic 
psalms once formed separate collections independently compiled, 
and'that the subscription to Ps. Ixxii. originally stood at the end of 
the second collection; for in book I. every psalm, except the intro- 
dnetory poems i. and ii. and the late Ps. xxxiii. which may have 
been added as a liturgical sequel to Ps. xxxii., bears the title of 
DavW," and in like mai\ner the group PsR. li.-lxxii., though it »»n- 
tains a few anonymous pieces and one psalm which is either of, or 
rather according to the olde,st tradition, “for Solomon, iscompo.sed 
of " Davidic ” psalms. It would seem also that the collectors 
of books I.-III. know of no Davidic psalms outside of these two 
collections for Ps. Ixxxvi. in the appendix to the Elohistic collection 
is merely a cento of quotations from Davidic pieces with a verse 
or two from' Exodus and Jeremiah. Now that the ascription 
•* to David *’ was understood of David's authorship before the time 
of the LXX. is clear from such titles a* that of Ps. xviii., for examnio, 
but there is no evidence that in early times David was rcgardMl M 
the author of any of the psalms. Even the Chronicler, though he 
recarded David as the great founder of the Temple music, does not 
nuoto any psalm as composed by him, and the Chronicler s omiMion 
of 2 Sam xxii.-xxiii. 7 makes it probable that this section haa Iwen 
inserted in the book of Samuel since he wrote. If, as is possible 
Ecclus. xlvii. 8 is a reminiscence of Ps. ix. 2 and Ps. xvin, 2, we shcmld 
indeed nuturaUy infer that these two psalms were regarded by Hot 
S ira as the work of David; but this would prove nothing as to the 
date of the collection in which we now have them. It may fairly 
be contended therefore that the tradition that David is the author 
of the psalms which are assigned to him in books I. and II. comes to 
us from a period later tlian that in which the Chronicler wrote. 
And it is not too much to say that that view—which to some extent 
^npears in the historical psalm.s of the Elohistic Paaltcr--iinplies 
absolute incapacity to understand the difference be^eso old Israel 
and later I udaism, and makes almost anything possible in the way of 
the ascription of comparatively modem pieces to ancient authors. In 
any case the titles are manifestly (he product of the same uncritical 
spirit as we have just boon speaking of, for not only are many of 
the titles certainly wrong, but they are wrong In such a way as to 
prove that they date from an ago to which David merely the 
abstract psalmist and which had no idea whatever of the historical 
conditions of his age. For example, Pss. xx. and Xiri. are not spoken 
by a king but addressed to a king by his people; ^s. y. and xxyii. 
allude to the Temple (which did not exist in David stime) wd the 
author of the Utter psalm desires to live there continually. Even in 
tbuoldor Davidic psalm-book there is a whole soriesdf hymns in which 
the writer identifies himself with the poor and needy, the righttous 
people of Cod suffering in silence at the hands of the wicked, without 
other hope than patiently to wait for the interposition of J^oyah 
(piss, xii., XXV., xxxvii., xxxviii., Sc.). Nothing cm be ftitther 
removed than this from any possible situation m the life of the 
David oi the books of Samuel, and the case is still worse in the serond 
Davidic collection, esiiecially where we have in the titles definite 
nates as to the historical occasion on which the poems are snpposwl 
to have been written. To refer Ps. Hi. to Doeg, ft. liv. to the Ziph- 
ites ft. lix. to David when watched in his house by Saul, inrofes 
an absolute lack of the very elements of historical judgment. Even 
Um bare names of the old history were no longer correctly known 


« The expUnation of suggetted above offers another after' 
native.—[R. H. K.] 


on qmie roc sazne loocmg, ane aixxjua couvoaon or iilavidlC 
psalms, as well os tbs Korkhits anil Asapbic psaim^ have been sub¬ 
jected to Bu Elohistic redaction, for which we must find a reason 
if the history of the Psalter is to be written. An explanation that 
naturally suggests itself is that, at the time when books II. and III. 
(with the exception of tiie appendix, Pas. Ixxxiv.-lxxxix.) were 
collected,'it was alroaily the custom, from motives of tevcrmce,to 
abstain from pronouncing the. Tetragrammaton. Upon this sup¬ 
position it might be explained that book 1. was collected before this 
scruple arose, and books IV. and V. when the custom had arisen of 
substituting in reading the word Adonoi. But, as we have seen, It is 
impossible to separate the contents of the Elohistic books-from those 
of the last collection. Both include psalms which arc most naturally 
understood as referring to the persecution of Anlioohus Epiphanes 
and to the Maccabaean victories, and cannot therefore be sedated 
by a long interval of time. Moreover the scruple as to the pro¬ 
nunciation of the Tetragrammaton seems to have arisen earlier, as 
in the LXX. version of the Pentateuch Hin' is represented by Kilpior. 
And further, if the Elohistic redaction was due merely to a desire 
to avoid pronouncing the divine name, why was not the presumably 
earlier collection of psalms in book I. subjected to a similar redaction f 
It is therefore difficult to suppose lliat the Jewish Church as a whole 
passed 1 hrougli a stage in which it was felt desirable to subsfituto 
O’rAw in writing for nj.n*. There is, however, no difficulty in 
supposing that such a thing was done in some sections of the Jewish 
Church and it is probable that wc must look for an explanation of the 
peculiarity not to the time but to the place where the second colla¬ 
tion was formed. Now it must be frankly admitted that the carhw 
books of psalms exhibit no particular suitahili^ for the 1 cmple 
services. It is only in the last collection, hooks IV. and V., that we 
find any number of psalms appropriate to such a ritual as that of 
the Temple, and it i.s difficult to resist the conviction that the earher 
collections were made for use, not in the Temple at Jerusalem hut m 
some synagogue or synagogues. Thus, for example, the numerous 
psalms in which the poets, though .speaking perhaps, not as in¬ 
dividuals hut as members of a class, de-scribe themselves as poor and 
afflicted at the hands of certain ungodly men, who appear to be 
Jews can hardly have been oririnaVy collected by the Temple choirs. 
For since the ministers of the Temple at Jerusalem were the. aristo¬ 
cracy of the land, and were often, as we know both from the Took 
of Slalachi and from the history of the Maccabees, the chief offenders, 
it is extremely unlikely that they collected for the official services 
of the Temple compositions directed against thomsclve.s. It is 
also remarkable that hymns such as Exod. xv i^ich would be 
specially suitable to the Temple, find iio place in the Psalter. More¬ 
over i'l Ps xl wc have the striking as.scrtion, which surely did not 
orici'nate in the Temple, that God has no delight in sacnfice and 
offerings. On the other hand, the first collection of Dayidic 
psalms taken as a whole would be perfectly appropriate in the 
worship of a Judaean community of Hasidtm in the Maccabaean 
period We have, unfortunately, no information as to the origin M 
synagogues, but their existence in pre-Maccabacan times may bo 
inferred not only from the statement m Ps. Ixxiv. 8, but also from the 
fact that there must have been some raUying points for the religion of 
the Hasidtm ; besides that supplied by occasional visits or pilgrimages 
to Jerusalem. Wc need not suppose that congregations gathered 
together to worship away from Jerusalem, especially in times of 
distress would necessarily sing the religious poems which they 
had collected though it is by no means improbable that they lyould 
do so. At any rate. Pa. cxxxvil. 4 may fairly be taken as evidence 
that those heathen among whom the Jews dwelt “ in a rtranje 
land ■■ had heard and admired the " songs of Zion. Certainly in 
happier times, when the worst period of storm and stress was over, 
there would be a de.sire to enliven the services with music, which 
would naturally be borrowed from the traditional music of the great 

national sanctuary. . . , . * i 

In thus assicnine the first collection of psalms to some Judaean 
community of Haaidxm in the earlier Maewbaean period wc need 
not conclude that aU the psalms contained in this collection were 
first composed at this time. Although there is no psalm which <mn 
be shown with any probability to he pre-exihc, it is not impossible 
that there are some which date from as early a time as the age of 
Zerubbabcl, by whose appointment national hopes were raised to so 
high a pitch. Thus, for example, Pa.s. xviii., xx., xxi., which i^ome 
rSpccts recall the language of the sone ascribed to Hannah in f^am. 
ii ™y possibly, like that song, he referred to this period. It must, 
however, be admitted that as a whole the psalta.s of the firrt coHretion 
are more suitabl e to a later date. Ps. vm., which is almost ^aiffiy 
quoted in Job vii. 17, need not have been compo^__long briorc 
^ok in which it is quoted : the references to the godly and to 
their persecutions at the hands of wicked men, who seem to be Jews, 
recall the Maccabaean age; in Psl xxii. the speaker, who is not an 
individual but speaks in the name of a community, bears a remMk- 
ablo resemblance to the " suffering servant of Isa. hi. 13-Uu., 
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tod of this last paratge It mav be lald that, all tit translettibit 
portions of it oan bt naturally txplairud, if it refers to the time when 
the toBistanoe of the Hastdtm, whom the Saddueees had deapiaod 
and ahtumed, had won'ftcedom for lirael as a whole, and at no other 
knoom period', the fragment, Pa xxiv. 7-ra is most easily understood 
of the time when the Lord who had shown Himself strong and mighty 
by His victories over the heathen returned in triumph to Hie Temple 
in 164 B.c.—in, the days of Zerubbabel or of Nehemiah jdmvah 
had not recently shown Himself “ mighty in battle." 

In the light of these circumstances—and space here forbids more 
than the scantiest roleronct—we may reasonably suppose that the 
first book, with the exception of Pss. h, ii. and possibly xxxiii., it a 
collection of p.salms in the shape which it assumed m a Judaean 
synagogue in the earlier days of the Maccabaean victories. 

We nave already noticed the difficulty of supposing that the 
Elohistic Psalter was compiled in a place where a j ehovistic Psalter 
was already in use. It ts therefore probable that the second collec¬ 
tion of psalms (books II. and III.), containing as it does an Hlohistic 
recension of a psalm occurring in book I. in a Jchovistic form, must 
have been compiled for use in some other district. Since the last 
collection (books IV. and V.) which may reasonably be assigned to 
the Temple at Jerusalem uses freely the name nin’, it may be in¬ 
ferred that the district whtTC an objection was felt to writing the 
Tetxagraramaton was some dist.mco from J erusalom, and probably 
not in such close touch with it as most of the country districts of 
Judaea would be. Such a district we may find in southern Galilee, 
"the land of Zebulon and the laud of Naphtali," apparently tlie only 
portion oi Palestine north of Samaria where the worshippers of 
J chovah existed in any considwable numbers. It is at least remark¬ 
able that the names Zebulon and Maphtali in Isaiah ix. i (a passage 
which, as has been already noted, is probably Maccabaean) deimte 
the region which had felt the brunt of the persecution of the heathen, 
while m Ps. bcviii. 27 (a poem of which every translatable verse 
is explicable if it refers to the great procession at the rodcdication of 
the Temple in 1O4 b.c.) the same two tribes are joined with Judah 
and Benjamin (sc. Judaea) as celebrating tlie Lord's victory. The 
dissenting inhabitants of Samaria arc naturally absent from such a 
festival. It is not improbable that the Klubistic redaction of the 
second collocUoii of psalms is duo not so much to any Jewish 
scruples about writing the Tetragrammaton as to the fear that it 
might fall into the hands of the heathen who were trying to destroy 
the Hebrew Scriptures, and might thus be desecrated (cf. i Mace. 2. 
5G, 57). 

We may thus suppo.se that about the time of Jonathan the Macca¬ 
baean liigh priest (if our explanation of Ps. xlv. is correct), at all 
events not earlier than 150 u.c., a south Galilaean synag<q[nc 
made a collection of the various religious poems current among its 
members. Perhaps those which were to be sung according to the 
old Davidic mode formed the nucleus of the coUeelion, and to these 
wore added othCT poems to be sung according to the more intricate 
Koralute and A-saphic modea The appendix to this collection (Pss. 
Ixxxiv. -lxxxix.) being non-Elohistic presumably was collected eise- 
whera It is possible that these la.st-meutionod psalms were 
originally an appendix to the Judaean collection and have been 
removoil from their original place to after the other Levitical 
psalms. 

In books IV. and V. we have a collection probably made originally 
for use in the Temple, consisting in the main ol recent hymns, but 
embodying, at least to some extent, older traditional hymns of the 
Temple. On this hypothesis we are able to explain the prescuce of 
certain poetical pieces both in the Book of Chronicles and in the 
Psalter. We need not suppose that the Clironiclcr quotes Irom the 
Psalter or vice versa, the matter which they have in common being 
probably denved from certain traditional songs current among the 
Levitical singera Since this lost collection includes a psalm (cx.) 
which can scarcely refer to anyone earlier than Simon the Maccabce, 
and cannot well be later than Ills time, we are justified in assigning 
the compilation of this collection to about the year 140 n.c. But 
by this time a great change had taken place in tlie aims and aspira¬ 
tions of the Jews. The earlier Maccabaean policy of concenfialioti 
liad given place to one of exiiansion. The Tews in Jerusalem could 
not ignore the J ews of Galilee or oven of the Ifispersion. The hymns 
which had brought comfort to the faithful in the time of their distress 
had become an mtegral part of their religion which could not bo given 
up. Jerusalem was now the religious metropolLs of a meat nation, 
and accordingly it was felt desirable that the hymn-books ol the 
several parts of the nation should be combined into a hymn-book 
for the whole. Tho ^nagoguo collections, .since they contained 
psalms which at this time were probably considered to be tlie work 
td David were placed first, and the Temple collection added to them. 
There was then prefixed to the whole collection a hymn (Ps. ii.) 
describing the hoped-for greatness of Simon's kingdom, and finally 
Pharisaic sentiment prefaced tho whole by a psalm in ^aise of' tho 
law. In the final' compilation, or perhaps in a subsequent redaction, 
some alterations ware made in the original order, some notes were 
added describing the circumstances in which various psalms had 
been composed, and lastly, in order to assimilate the outward form 
of the Psalter to that of the Pentateuch, the throe coUeotiona were 
diVlded'into.five^booka The final redaotion is probably to be datad 
between the years 140 and 130 b.c. 


Mutual ExeatHm and Plata of Mr Pstdmt tn tit Tmfitt 
Sereitt: —The mnaieal notes foiind in the titles of the pstilms 
and occasioiutUy also in- the text (Selah,^ Higgaioa) are so 
ohscure that it seems naseeessary to enter here ujpon the various 
conjectures that have been made about them. The dearest 
point w that a number of the Psalms were originally at least set 
to melodies named after songs/ and that one of these songs 
beginning nnB?n-Sl (Al-tasbithin E. V., Ps. Ivii. seq.), may be 
probably identified with the vintage song, Isa. Ixv. 8. The 
original music of the Psalms was therefore apparently based on 
popular melodies. A good deal is said about the musical services 
of the Levites in Chronides, both in the account given of David’s 
ordinances and in the descriptions of particular festival occasions. 
But unfortunately it has not been found possible to get from 
these accounts any dear picture of the ritual of any certainty 
as to the technical terms used. In Egypt by the trandators of 
the Septuagint the.se terms were not understood. 

The music of the Temple attracted the attention of Theo¬ 
phrastus (ap. Porph. De abst. ii. 26), who was perhaps the first 
of the Greeks to make observations on tlie Jews. His descrip¬ 
tion of the Temple ritual is not strictly accurate, but he speaks 
of the worshippers as passing the night in caring at the stars 
and calling on God in prayer; his words, if they do not exactly 
fit anything in the later ritual, are well fitted tc illustrate the 
original liturgical use of Pss. viii. and cxxxiv. Some of the Jewish 
traditions as to the use of particular psalms have been already 
cited; it nnay be added that the Mishna (TSmid) assigns to the 
.service of Ae continual burnt-ofiering the following weekly 
cycle of psalm.s.^i) xxiv., (2) xlviii., (3) Ixxxii., (4) xciv., 
(S) Ixxxi., (fi) xciii., (Sabbath) xcii., as in the title. Many other 
details are given in the treatise Soflrlm, but these for the most 
part refer primarily to the synagogue service after the destruction 
of the Temple. For details on the liturgical use of tho Psalter 
in Christendom the reader may refer to Smith’s Diet. Cbr, Ant,, 
S.V. “ Psalmody.” 

Ancient Versions. — (A) The oldest version, the LXX., follows 
a text generally closely corresponding to-the Massoretic Hebrew, 
the mam variations being in the titles juid in the addition (lacking 
in some MSS.) of an apocryphal psalm ascribed to David when he 
fought with Goliath. Pss, ix. and x. are rightly taken as one 
psalm, but conversely Ps. cxlvil. is divided into two. The 
LXX. text has many " daughters,” of which may be noticed 
(a) the Memphitic (ed. Lagarde, 1875); (b) the old Latin, which 
as revised by Jerome in 383 after the current Greek text forms 
the Psalterium romanum, long read in the Roman Church and 
still used in St Peter’s; (c) various Arabic versions, including that 
printed in the polyglots of Le Jay and Walton, and two others 
of the four exhibited together in Lagardc’s Psalterium, Job, 
Proverbia, arabice, 1876; on the relations and history of these 
versions see G. Hoffmann, in Jenaer Lileraturz., 1876, art. syi; 
the fourth of Lagardc’s versions is from the Peshito. 'The 
Hexaplar text of the LXX., as reduced by Origen into greater 
conformity with the Hebrew by the aid of subsequent Greek 
versions, was further the mother (d) of the Psalterium gallicanum 
—that is, of Jerome’s second revision of the Psalter (385) by 
the aid of the Hexaplar text; this edition became current in 
Gaul and ultimately was taken into the Vulgate; («) of the Syro- 
Hcxaplar version (published by Bugati, 1820, and in facsimile 
from the famous Ambrosian MS. by Ceriani, Milan, 1874). (B) 
■The Christian Aramaic version or Peshito (P’shitta) is largely 
influenced by the LXX., compare Baeihgen, Unlersuehungen 
iiber die Psalmen nach der Peschita, Kiel, 1878 (unfinished). 

2 Of the various explanations that have been given of Selah the 
only one wiiioh possesses any probahilrty is that given indopendenriy 
by Baethgen and others, viz. that it is a mispronunciation of an 
original DJO = The word, which was probably derived from 


some Greek bandmaster, was presumably anunstructiou fur a musical 
interlude. Tlie LXX, translators wiio render it by 8 id 4 «\Me. 
though not rccognuiog the derivotion of the word, knew its meaning, 
—(R. H. K.l 

Compare tho similar way of citing melodieS' with the prep, 
'alor 'alkSU, &c., in Syriac (Land, Anecd.iv.; Ephr. syr. hymns, 
ed. Lamy). 
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This version has peculiartitles taken from Eusebius and Theodore 
of Mopsuestia (see Nestle, in Theol. Literaturz., 1876, p. 283). 
(C) The Jewish Aramaic venion, or Targum, is probably a late 
work.^ The most convenient edition is in Lagardc, Hagiographa 
ehaldaice{ti’]i). (D)Thebestof all the old versions is that made 
by Jerome after the Hebrew in 405. It did not, however, obtain 
ecclesiastical currency—the old versions holding their ground, 
just as English churchmen still read the Psalms in the version 
of the “ Great Bible ” printed in their Prayer Book. This 
important version was first published in a good text by Lagarde, 
PsaUeriunt juxla hebraeos hieronymi (Leipzig, 1874). 

ExegeHcal Works. —While some works of patristic writers are still 
of value for text criticism and for the history of early cxegetical 
tradition, the treatment of the Psalms by ancient and mMieval 
Christian writers is as a whole such as to throw light on the ideas of 
the commentators and their times rather than on the sense of a 
text which most of them knew only through translations. For the 
Psalms.as for the other books of the Old Testament, the scholars of 
the period of the revival of Hebrew studies about the time of the 
Reformation were mainly dependent on the ancient versions and on 
the Jewish scholars of the middle ages. In the latter class l^imhi 
stands pro-eminent; to the editions of his commentary on the Psalms 
enumerated in the article ^ihhi must now be added the admirable 
edition of Dr Schiller-Szinessy (Cambridge, 1883), containing, un¬ 
fortunately, only the first book of his longer commentary. Among 
the works of older Christian scholars since the revival of letters, tlie 
commentary of Calvin (ijjy) fuU of religious insight and sound 
thought—and the laborious work of M. Gcier (1668, ib8i ei saepius) 
may still be consulted with advantage, but for most purposes 
RosonmCiller’s Scholia in Psalms (and ed., 1831-1832) supersedes the 
necessity of fro(]uent reference to the predecessors of that industrious 
coirmilcr. Of more recent works the fresliost and most indisi>cn.sablc 
are Ewald's,in the first two half-volumes of hisDickkr des ollenBundes 
^nd «d., Gdttingen, i8bb; Eng. trans., 1880), and Olshausen’s {1853). 
To these may be added (excluding general commentaries on the Old 
Testament) the two acute but wayward commentaries of Hitzig 
(1836,1803-1865), that of Delitzsch (1859-1860, then in shorter form 
insevecaleditions since 1867; Eng. trans.. 1871), and that of Hupfeld 
(and ed. by Riehm, 1867, 2 vols.). The last-named work, though 
lacking in original power and clearness of judgment, is extremdy 
convenient and useful, and has had an influence perhaps dispropor¬ 
tionate to its real exegctical merits. The question of the text was 
first properly raised by dlshausen, and has since received special 
attention from, among others, Lagarde {Prophetae chald,, 1872, 
p. 46 seq.), Dyscrinck (in the " schoha " to his Dutch translation of 
the P.salms, Thsol. Tijdschr., 1878, p. 279 seq.), and Bickcll (Carmina 
V. T. metrice, &c., Innsbruck, 1882), whose critical services are not 
to be judged merely by the measure of assent which his metrical 
theories may command. In English wc have, among others, the 
useful work of Perowne (5th od., 1883), that of I-owe and Jennings, 
(2nd ed., 1S85), and the valuable tramUation of Cheyne (1884). The 
ma-ss of literature on the Psalms is so enormous that no full list 
even of recent commentaries can be here attempted, much leas an 
enumeration of treatises on individual psalms and special critical 
questions. For the latter Kuenen’s Ondsrxoth, vol. iii., i.s, up to its 
oate (1865), the most complete, and the new edition now in prepara¬ 
tion will doubtless prove the standard work of reference. As 
regards the dates and historical intcipretation of the Psalms, all 
older discussions, even those of Ewalcf, are in great mea.sure anti¬ 
quated by recent progress in Pentateuch criticism and the history of 
the canon, and an entirely fresh treatment of the Psalter by a sober 
critical commentator is urgently needed. 

The bibliography up to this point is taken from the article 
Psalms by the late Professor W. Robertson Smith (Ency. Brit., 
1886), large portions of which are incorporated in the present article. 
It was the belief of Professor Robertson Smith that the second 
(Elohistic) collection of psalms originated in a time pf persecution 
earlier than the time of Antiochus Epiphanes which he referred to the 
reign of Artaxerxes III. Ochus. This theory, which ho sot forth with 
all his accustomed learning and force, is still accepted in many 
quarters, many other passages of the Old Testament being likewise 
assigned to the same ^te. In the judgment of the present writer 
however, the results of Old Testament study (j^ticularly in the 
Prophets) since Ih:ofcasor Robertson Smith's death have shown that 
this theory is untenable. Notwithstanding his reverence, therefore, 
for the great scholar with whose name it is associated, and to 
whose memory he would pay both grateful and humble tribute, 
he has venturi to omit or rewrite all tho.se portions of the original 
article which he considers no longer tenable, while retaining every 
word which is still valuable. 

Of the works on the Psalms which have appeared since the first 
publication of Professor W. Robertson Smith’s article the following 
may be specially noticed : Cheyne, The Book of Psaims (1888), The 


> It contains, however, elements which arc as early os the time of 
the New Testament. CL Pa Ixviii. 18 with Ephes. iv. 8. 


Baimton LMtures (1891), and the article 
^ ^chtUngen der HebrStr 
a rwised and metrically arranged text; 
^emgen, ® Hand-Komif^ (1892); Wellhauscn in Sacred 

T (Ef»- ‘>7 Furness, J. Taylor an<f Paterson, 

189^; Duhm, m Marti s Kurxer Hand-Comm. (1899); Kirkpatrick 
in Cambridge Bible tor Schools (1893-1895D W. T. Daviron, in 
Hastings's Diet. Bible (1902): Driver, The Parallel Psalter (1904): 
C. A. and E. G. Briggs, " Critical and Exegeticsil Commentary on tte 
Psalms,” voL i. (1906), vol. ii. (1907), in Intematiorusl Critical Com¬ 
mentary. (R. H. K.) 


PSALTERY, PsAL'TBSiON, or Sawtrie (Fr. psaltirion, sallet're; 
Ger. Psalterium-, Ital. sallerio,istrumento di porco), an ancient 
stringed instrument twanged by fingers or plectrum, and men¬ 
tioned many times in the English Bible; a favourite instrument 
also during the middle ages in England, France and Italy. It is 
exceedingly doubtful whether the word was ever applied during 
the classic Greek period to any individual instrument; there is, 
moreover,no trace in themonuments of that time of the psalterion 
in any of the forms in which it afterwards became known 
during the middle ages. It is also puzzling to find no fewer than 
four different instruments translated psalterion in the Septuagint, 
i.e. Nebel, Psanterin, Ugab (organ) and Toph (Job xxi. 12). On 
the other hand the Aramaic word Pisantir or Psanterin (Dan. iii. 
5, 10, 15) generally translated psalterion, and by some scholars 
claimed as a loan word from the Greek, corresponds to the 
Santir, a stringed instrument represented on Assyrian monu¬ 
ments of the 8th century b.c. (when as yet the word had not 
been used in Greek for a musical instrument) and still in use in 
Persia at the present day by the same name. The instrument 
itself, moreover, a dulcimer, which in its earlier forms differed 
from the psalterion mainly in that its strings were struck by 
curved sticks instead of being plucked, must in the absence of 
contrary evidence be considered as the prototype of the medieval 
psalterion or psaltery. Early medieval writers generally connect 
the psalterium and the cithara, probably because the strings of 
both were set in vibration in the same manner, by plucking or 
twanging. 


'The medieval psaltery consisted of a shallow box-soundchest over 
which strings varying in number wci'c stretched, being fastened at 
one side to pegs and at the other to wrest pins. In the early 
rectangular form the strings, numbering 10 or 12 were, as in the 
cithara, of uniform lengtli, the pitch being varied by the thickness 
and tension of the strings. When the triangular form succeeded 
the rectangular, the stringing was that of the harp, pitch being 
dependent on the length. 'The trapeze form, clearly borrowed from 
the oriental Kanon, and the curious Italian istrumento di porco, 
were the latest types to survive. In these later forms the vibrating 
length of the strings was regulated by means of t wo wooden bridges, 
converging as the strings became Sorter. The psaltery was held 
in an upright position against the chest of the performer, until, owing 
to the increasing number of strings, it grew too cumbersome, and was 
placed flat on a table or on the knee. The German zither is the sole 
European survivor of the medieval psaltery. (K. S.) 


PSAMIIETICHDS (Egypt. Psammelk), the name of three 
kings of the Saite, XXVIth Dynasty, called by Herodotus 
respectively Psammetichus, Psammis and Psammenitus. The 
first of these is generally considered to be the founder of the 
dynasty; Manetho, however, carries it back through three or 
four predecessors who ruled at Sais as petty kings under the 
XXVth, Ethiopian, Dynasty. The name is frankly written 
so as to mean “ the man of methek,” i.e. “ mixed drink,” whether 
as a tippler or as a vendor of strong drink. The Egyptian 
scribes do not conceal the opprobrious elements, but it hw been 
suggested that the name may be due to false etymology of a 
foreign name (though all the names throughout the dynasty 
appear to be Egyptian), or that Methek may have been an un¬ 
known deity. The story in Herodotus of the Dodecorchy and 
the rise of Psammetichus is fanciful. It is known from cuneiform 
texts that twenty local princelings were appointed by'Esar- 
haddon and confirmed by Assur-bani-pal to govern Egypt. Niku 
(Necho), father of Psammetichus, was the chief of these kinglets, 
but they seem to have been quite unable to hold the Egyptians 
to the hated Assyrians against the more sympathetic Ethiopian. 
The labyrinth built by a king of the Xllth Dynasty is ascribed 
by Herodotus to the Dodecaichy, or rule of 12, which must 
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represent this combination of rulers. If the dynasties were 
numbered thus before Manetho, the numeral may be the cause of 
Herodotus’s confusion. After his father’s death Psammotichus I. 
(664--6IO B.C.), was able to defy the Assyrians and the Ethiopians, 
and during a long reign marked by intimate relations with the 
Greeks restored the prosperity of Egypt. The short reign of 
the second Psanunetichus (594-589 b.c.) is noteworthy for the 
graffiti of his Greek, Phoenician and Carian mercenaries at Abu 
Simbel (?.«.)• The third of the name was the unfortunate 
prince whose reign terminated after six months in the Persian 
conquest of Eg^t (525 b.c.). It has been conjectured that the 
family of the Psammetichi was of Libyan origin; on the other 
hand, some would recomiae negro features in a portrait of Psam- 
metichus L, which might connect him with the Ethiopian rulers. 

See above, Egym : History-, on the name, F. U, Griffith, Catalogut 
of the Rylands demotic papyri-, the portrait, H, Schafer in Zeitschrift 
fur aegyptische Sprache, xxxiii. n6. (F. Ll. G.) 

PSELLDS (Gr. ♦«XXor), the name of several Byzantine writers, 
of whom the following may be mentioned:— 

1. Michael Pskllus the elder, a native of Andros and a 
pupil of Photius, who flourished in the second half of the 9th 
century. His study of the Alexandrine theology, as well us of 
profane literature, brought him under the suspicions of the ortho¬ 
dox, and a former pupil of his, by name Constantine, accused 
him in an elegiac poem of having abandoned Christianity. In 
order to perfect his knowledge of Christian doctrine, Psellus had 
recourse to the instructions of Photius, and then replied to his 
adversary in a long iambic poem, in which he maintained his 
orthodoxy. None of his works has been preserved. 

2. Michael Constantine Psellus the younger, bom in 1018 
(probably at Nicomedia; according to some, at Constantinople) 
of a consular and patrician family. He studied at Athens and 
Constantinople, where he became intimate with John Xiphilinus. 
Under Constantine Monomachus (1042-1054) he became one 
of the most influential men in the empire. As professor of philo¬ 
sophy at the newly founded academy of Constantinople he 
revived the cult of Plato at a time when Aristotle held the 
field; this, together with his admiration for the old pagan 
glories of Hellas, aroused .suspicions as to his orthodoxy. At 
the height of his success as a teacher he was recalled to court, 
where he became .state secretary and vestarch, with the honorary 
title of "YTraTot niv ^iKoaotfxav (prince of philosophers). Follow¬ 
ing the example of his friend Xiphilinus he entered the monastery 
of Olympus (near Prusa in Bithynia), where he assumed the name 
of Michael. But, finding the life little to his taste, he resumed 
his public career.' Under Isaac Comnenus and Constantine 
Ducas he exercised great influence, and was prime minister 
during the regency of Eudocia and the reign of his pupil Michael 
Parapinaccs (1071-1078). It is probable that he died soon after 
the full of Parapinaccs. 

Living during the most melancholy period of Byzantine history, 
Psellus exhibited the worst faults of his age. He was servile 
and unscrupulous, weak, fond of intrigue, intolerably vain and 
ambitious. But as a literary man his intellect was of the highest 
order. In the extent of his knowledge, in keenness of observation, 
in variety of style, in his literary output, he has been compared 
to Voltaire; but it is perhaps as the forerunner of the great 
Renaissance Platonist.s that he will be chiefly remembered. His 
worfe embraced politics, astronomy, medicine, music, theology, 
jurisprudence, physics, grammar and history. 

Of his works, which are very numerous, many have not yet been 
printed. We may mention ; Chrotiographia (from 976-1077), which 
in spite of its bias in favour of the Ducascs is a valuable history of 
his time, chiefly on domestic affairs', throe Epitaphioi or funeral 
orations over the patriarchs Cerularius, Lichudes and Xiphilinus. 
His letters (nearly 500 in number) arc also full of details of the period. 
A complete list of his works is given in Fabricius, Biblicdheca graeca, 
X. 41; the most important have been published by C. Sathas in his 
Mfyaiwriit)) fliSAioS^m), iv., v. On Psellus himself sec Leo Allatius, De 
Psettis et eorum scriptis (163^; E. Egger in DicHonnaire des sciences 
philosophiques (187.3); A. Rambaud in Revue historique (1877): 
P. V, Bezobrazov, Michel Pstllos (1890; in Russian); C. Neumann, 
Die Wellstellung des bysantiniscAcn Reiches vor den Krenteiigen 
(1894); C. Krumbachcr, Geschichte der byzantinischen Literatur (1897); 
J. E. Sandys, Hist, of Classical Scholarship (1906), i. 411. 


PSEinxy*DIPTERAIi (Gr. [pevSiqt/ false, 8fc, double, and 
irrcpdv, a wing), the term given to a dipteral temple, I'.e. in which 
there are two rows of columns round the naos, the inner row of 
which has been omitted to give more space for the processions 
or for shelter (see Temple). 

PSEUDONYM (Gr. having a false name, 

tpev&js, false and Hvo/m, name), a false or invented name, 
particularly the fictitious name under which an author produces 
his work in order to conceal his identity. The same end is 
gained by publication without any name, i.e. anonymously 
(Gr. aviiyvnot, without a name). The body of works thus pro¬ 
duced either without the author’s name or under a fictitious 
name is known as anonymous and fiseudonymous literature, 
and many books have been published affording a key to the 
identity of the various writers, forming an important section of 
bibliography. Though Fredericus Geisler published a short 
treatise on the subject entitled Larva dtlracla, &c., in 1669, the 
chief early work was that of Vincent Placcius (1642-1699) whose 
Theatrum anonymorumet pseudonymorum was published in 1708, 
edited by 1 .. F. Vischer with a preface and life by J. A. Fabricius; 
supplements were publi.shed in 1711 and in 1740. The next 
important work, only a fragment of the purposed scheme, was 
that of Adrien Baillet (y.ti.), under the title of Auteurs deguises 
sous les noms itrangers, Sec. (1690). Antoine Alexandre Barbier 
(?.«.) published his standard work Dictionnaire des outrages 
antmymes et pseudonymes in 1806-1809 (2nd ed., 1822-1827). 
This was followed by the Supercheries lilleraires dhoileesoi J. M. 
Quirard (?.».). The third edition of Barbier’s work, embodying 
Qudrard and much new matter, was published in 1872-1879. 
This was edited by P. Gustave Brunet, who published a supple¬ 
ment in 1889. Other works in French are those of C. Jolliet, 
Les Pseudonymesdu jourfi^-j and 1884), and F. Drujon, l.ivres 
d rif/ (1888). Of German works in this .sphere of bibliography the 
Index pseudonymorum, Worterbuch der Pseudonymen of Emil 
Weller appear^ in 1856, of which several supplements were 
published later. The most monumental of all works are the 
Deutsches Anonymen-Lexikon, 1501-1850, by M. Holzmann and 
H. Bohatta (1902-1907), supplement, 1851-1908(1909), and the 
Deutsches Pre«(fo«y»ie«-I«»^o«,by thesameauthors(i9o6). .See 
also F. Sintenis, DiV Pseudonyme der neueren deulschen Liileratur 
(1899), and the supplementary volume (1909), to Meyers’s 
Konversaiions-Lexikott (6th ed.). The chief Italian work is the 
Dizionario di opere anonime e pseudonime di scriiiori italiani, by 
G. Melzi (184^1859), with supplement by G. Passano (1887). 
The Dutch Vermomde en naarttlooze schrijvers . . . derNederl.en 
Vlaamschen letteren, by J. I. van Doominck (1883-1885), was a 
second edition of an earlier work. The Academy of Upsala is 
publishing, under the editorship of L. Bygden, a Swedish 
dictionaiy Svenski anonym och pseudonym lexihoti Sec. 

England was late in entering the field. The first work actually 
publi.shed was the Hartdbook of Fictitious Names, by R. Thomas 
(Olphar Hamst) (1868). .Samuel Halkett, and the successor to his 
compilations, John Laing, both died before their work was 
published; edited and revised by Miss C. Laing it appeared in 
1882-1888 in 4 vols. as the Dictionary of the Anonymous and 
Pseudonymous Literature of Great Britain, by S. Halkett and 
J. Laing. This remains the standard work on the subject in 
English. Other works are W. Cu.shing, Initials and Pseudonyms 
(American and English from the beginning of the 18th century); 
2nd series (1886, 1888), and Anonyms (1890); F. Marchmont, 
A Concise Handbook of Literature issued under Pseudonyms or 
Initials (1896); sea also especially W. P. Courtney, The Secrets 
of our National Literature (1908), the first chapter of which 
contains a sketch of the history of the subject, to which the 
above account is mainly due. The anonymous and pseudo¬ 
nymous Latin literature of the middle ages has been treated in 
modem times by A. Franklin, DicHonnaire des noms, fire., Uuins 
rioo-TSJo (1875), and A. G. Little, Inilia operum latinorum 
saec. rj-rj(i904). 

FSEUDO'PERIFTERAL (Gr. ij/svS^, false, ir«pi, round, 
irrtpiiv, a wing), a term in architecture given to a temple in 
which the columns surrounding the. naos have had walk built 
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between tkem, so that they become engaged cohinuts, at tn the 
great temple at Agrigentum. In Roman temples, in order to 
increase the siao of the celia, the coJumns on either side and attic 
rear becrae engaged columns, the portico only having isolated 
columns. (See Temple.) 

SSEIIDOPOD, Pseudopodium, the name given to an ex¬ 
tension of thenkked protojdasm of certain Protoaoa, notably the 
Sarcodina (5.0.), for crawling or creeping or for the prehension 
of food, but not for active swimmi^ (see also Amoeba). 

PSILOMEXANE, a mineral consisting of hydrous manganese 
oxide with variable amounts of barium, potassium, &c. It is 
sometimes considered to bea hydrous manganese manganate, but 
of doubtful composition. The amount of manganese present 
corresponds to 70-80 % of manganous oxide with 10-15 % of 
“ available ” oxygen. The mineral is amorphous and occurs as 
botrvoidal and stalactitic masses with a smooth shining surface 
and submetallic lustre. The name has reference to this char¬ 
acteristic appearance, being from the Greek V>iAds (naked, 
smooth) and ficAas (black); a latinized form is calvonigrite, 
and a German name with the same meaning is Schuiarzer Glaskopf. 
Psilomelane is readily di.'itinguishcd from other hydrous manga¬ 
nese oxides(manganite and wad) by its greater hardness(H.=si); 
the sp. gr. varies from 37 to 47. The streak is browmsh- 
blaik and the fracture smooth. Owing to its amorphous nature, 
the mineral often contains admixed impurities, such as iron 
hydrates. It is soluble in hydrochloric acid with evolution of 
chlorine. It is a common and important we of manganese, 
occurring under the same conditions and having the same com¬ 
mercial applications as pyrolusitc {q.v.). It is found at many 
localities; amongst those which have yielded typi^l botryoidal 
specimens may be mentioned the Kestormel iron mine at 
Lwtwithiel in Cornwall, Brandon Hill in .Somerset, Hoy in the 
Orkneys, Sayn near Coblenz, and Crimora in Auguste county, 
Virginia. With pyrolii.site it is extensively mined in Vermont, 
Virginia, Arkansas and Nova Scotia. . 

PSKOV, a government of the lake-region of north-west Russia, 
which extends from Lake Peipus to the source of the west Dvina, 
having the governments of St Petersburg and Novgorod on the 
N., Tver and Smolensk on the E., Vitebsk on the S. and L’voraa 
on the W. It has an area of 17,0648^. m. In the south-east it 
extends partly over the Alaun or Vorobiovy heights, which stretch 
west into Vitebsk and send to the north a series of irregular 
ranges which occupy the north-western parts of Pskov. A 
depression 120 m. long and 35 ni. broad, drained by the Ixiyat 
and the Polista, occupies the interval between the.se two billy 
tracts; it is covered with forests and marshes, the only tracts 
suitable for human occupation being narrow strips of land 
along the banks of the rivers, or between the marshes, and no 
communication is possible except along the watercourses. 

With the exception of the south-eastern comer, where Carboni¬ 
ferous rocks crop out, nearly the whole of tlie government consists 
of Devonian strata of great thickness, with depmits of gypsum 
and white sandstone, the latter extensively quarried for building 
purposes. The bottom moraine of the Scandinavian and Finnish 
formerly extended over the whole of this region, and 
has left behind it numerous ridges (kames or eskers), the upper 
parts consisting of Glacial sands and post-Glacial clays, sands 
and peat-l»gs. The soil is thus not only infertile, but also 
b^yT^oined, and only those parts of the territory which are 
covered with thicker strata of post-Glacial deposits are suitable 

for agriculture. . 

The rivers are numerous and belong to three separate basms— 
to Lakes Peipus and Pskov the rivers in the north-west, to Itake 
Ilmen those in the middle, and to that of the Dvina the rivers 
in the south-east. A great number of small streams pour into 
Lake Pskov, the chief being the Velikaya. The Lovat and the 
Shelon, belonging to the basm of Lake Ilmen, are both navigable; 
while the west Dvina flows for too m. on the south border of the 
government or within it, and is used only for floating timber, 
^ere are no fewei- than 850 lakes in Pskov, with a total area of 
391 sq.m. The largest is Lake Pskov, which is 50m. long ^d 
13 broad,<x>vers 300 sq. m. and hosa depth of 3 to 18 ft.; it is 


comected byia ohanael, 40 m. long and 3 to 10 wide, with take 
^ Peipus. The marsbes on the ibaaks of the Polista are nearly 
1250 sq. m. in extent F^ts occupy nearly rme-third (32 %) 
of the entire area, and in some districts (Kboim, Toropets, 
Porklhov) as much as two-'thirds of the surface. Large pine 
forests are met with in the north; in other parts the birch and 
the aspen prevail; but almost one-quarter of the forest aiea is 
overgrown with brushwood. 

T^ climate is very moist and changeable. The average 
temperature is 41° F. (17 •1° in January and 64-8° in July). 

The population of the government numbered 1,135,639 in 
1897, when there were 584,931 women, and the urban population 
only 72,623. The estimated population in 1906 was 1,275,300, 
With the exception of 25460 Esthonians (1897), the inhabitants 
are almost entirely Great Russians. They belong mainly to the 
Orthodox Greek Church, but fhe official number of Noncon¬ 
formists, 32,066, is far below the mark. There are also about 
12,000 Lutherans and 4000 Roman Catholics. The government is 
divided into eight districts, the chief towns of which, with their 
populations in 1897, arc Pskov (?.v.), Kholm (5899), Novo- 
Tzhev (2973), Opochka (5658), Ostrov (6252), Porkhov (5573), 
Toropets (7489) and Velikiye Luki (8481). Between 1875 and 
1896 the peasantry increased their landed possessions by 91 %, 
and the merchants bought considerable areas from the nobles, 
who altogether sold 43 % of their estates. Although the soil 
is far from fertile, no less than 30 % of the total area is under 
crops and 12 % under meadows. The crops principally cultivated 
are rye, oats, barley, pease, potatws, flax (for which the govern¬ 
ment is famous) and hemp. Grain has to be imported, but oats 
are exported. Owing to the efforts of the zemstvos, there has 
been a notable improvement in agriailture, especially in dairy- 
farming. Fishing in I^ake Pskov and the smaller lakes is a source 
of income. The manufacture of wooden wares for local needs, 
ship-building, the timber trade, and the weaving of linen and 
woollens for local requirements are additional sources of income. 
Flax, flour, tobacco factories, saw-mills, distilleries and breweries 
are the principal industrial establishments. The population 
engage also in the preparation of lime, in stone-quarrying, and 
in the transport of merchandise. (P. A. K.; J. T. Be.) 

PSKOV, in German, Pleskav, a town of Russia, capital of the 
government of the same name and an archiepiscopal sec of the 
Orthodox Greek Church, situated on both banks of the Velikaya 
River, 9 m. S.E. from Ijike Pskov and 170 m. by rail S.W. of 
St Petersburg. Pop. (1897), 30424. , The chief part of the 
town, with its kremlin on a hill, occupies the right bank of the 
river, to which the ruins of its old walls (built in 1266) desceno; 
the Zapskovye .stretches along the same bank of the Velikaya 
below its confluence with the Pskova; and the Zavelichye 
occupies the left bank of the Velikaya—all three keeping their 
old historical names. The cathedral in the kremlin has been 
four times rebuilt since the 12th century, the fn-esent edifice 
dating from 1691-1^)99, and contains some very old shrines, as 
also the graves of the bishops of Pskov and of several Pskov 
princes, inchiding those of Dovmont (d. 1299), and V^yolod 
(d. 1138). The church of Dmitriy Solunskiy ^tes originally 
from the 12th century; there are others belonging to the 14th 
and r5th. The Spaso-Mirozhskiy monastery, founded in 1156, 
and restored in 1890-1903, has many remarkable antiquities. 
The ruins of numerous rich and populous monasteries 
near the town attest its former wealth and greatness. The 
present town is ill-built, chiefly of wood, and slaws traces of 
decay. It has a cadets’ school, a normal school for teachers, 
and a few lower technical schools, an archaeological museum 
fiQoz) and some scientific societies. The private collections 
(coins, antiquities, art works, 6x.) of Messrs Plus^m-and 
Sudhov are two of the most remarkable in Russia. The menu- 
fftctures ure unimportant. Since the completion of the St 
Petersburg and Warsaw railway the tr^e of Pskov has increased. 
Pskov has regular steam communication with Dorpat. 

7y,jfofy._Pskov, formerly the sister republic of Novgorod, 
and one of the oldest cities of Ruasia, maintained its indepen¬ 
dence and its free institutions until the ifith.century, being thus 



PS0RIASIS-4»SYCHE 


the last to be brought undei- the rule of Moscow. It abeady 
existed in .the time of Rurilc (gth century); and Nestor mentions 
under the year 914 that Olga, wife of Igor, prince of Novgorod, 
was brought from Pleakov {i.t, Pskov). The Vdikaya valley 
and river were from a remote antiquity a channel for the trade 
of the south of Europe with tlie Baltic coast. Pskov being an 
important strategic point, its possession was obstinately dis¬ 
puted between the Russians and the Germans and Lithuanians 
throughout the nth and irth centuries. At that time the 
place had its own independent institutions; but it became in 
the lath cptury a prigorod of the Novgorod republic—^that is 
a city having its own free institutions, but included in -certain 
respects within the jurisdiction of the metropolis, and compelled 
in time of war to march against the common enemy. Pskov 
had, however, its own prince {defensor municipii ); and in the 
second half of the 13th century Prince (Timotheus) Dovmont 
fortified it so strongly that the town asserted its independence 
of Novgorod, with which, in 1348, it concluded a treaty wherein 
the two republics were recognized as equals. Its rule extended 
over the territory which now forms the districts of Pskov, 
Ostrov, Opochka, and Gdov (farther north on the east side of 
Lake Peipus). The vyeche or council of Pskov was sovereign, 
the councils of the subordinate towns being supreme in their 
own municipal affairs. The council was supreme in all affairs 
of general interest, as well as a supreme court of justice, and the 
princes were elected by it; these last had to defend the city and 
levied the taxes, which were assessed by twelve citizens. But 
while Novgorod constantly showed a tendency to become an 
oligarchy of the wealthier merchants, Pskov figured as a republic 
in wliich the influence of the poorer classes prevailed. Its 
trading associations, supported by thrjse of the working classes, 
checked the influence of the wealthier merchants. 

This struggle continued throughout the 14th and 15th cen¬ 
turies. Notwithstanding these conflicts Pskov was a very 
wealthy city. Us strong walls, its forty large and wealUiy 
cliurches, built during this period, its numerous monasteries, 
and its extensive trade, bear testimony to the wealth of the 
inhabitants, who then numtrered about 60,000. As early a.s the 
i3tli century Pskov was an important station for tire trade 
between Novgorod and Riga. A century later it became a 
member of the Hanseatic League. Its merchants and trading 
associations had factories at Narva, Reval and Riga, and ex¬ 
ported flax, com, tallow, skins, tar, pitcli, honey, and timber 
for ship-building. Silk.s, woollen stuffs, and all kinds of manu¬ 
factured wares were brought back in exchange. In 1399 the 
prince of Moscow claimed tlie privilege of confirming the' elected 
prince of Pskov in his rights; and though, fifty years later, 
Pskov and Novgorod concluded defensive treaties agaimst 
Moscow, the poorer classes continued to seek at Mo.scow a 
protection against the richer citizens. After the fall of Nov¬ 
gorod (i47.S) Pskov was taken (1510) by Basil Ivanovicli, prince 
of Moscow, and a voyvode or deputy was nominated to govern 
the city. Moscow, at the end of the 17th century, abolished 
the last vestiges of self-government at Pskov, which thence¬ 
forward fell into rapid decay. Near this city the Teutonic 
knights inflicted a severe defeat upon the Russians in 1502. 
Pskov became a stronghold of Russia against Poland, and was 
besieged (1581) for seven months by Stephen Bathory during 
the Livonian War, atrd in 1615 by Gustavus Adolphus of Sweden. 
Under Petar the Great it became a fortified camp. 

(P.A. K.; J. T.Be.) 

PSORIASIS, a skin affection characterized by the occurrence 
of flat dry patches of varying size covered with silvery white 
scales. Next to eczema and ringworm it is one of the most 
commonly found skin diseases. It occurs frequently during 
infancy and early adult life, and rarely begins after the age of 
fifty. Though a parasitic origin has been suggested, no bac¬ 
teriological factor ha.5 yet been found, and it hw been demon¬ 
strated that psoriasis may follow on nervous shock, gout, mental 
emotion and insufficient nourishment. It may also follow an 
attack of scarlet fever or erysipelas. The site of the disease 
may be determined by on abrasion or other injury of the Mua, 
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or even «n in^tion caused by friotkm of the.clotbing, Thu 
favourite starting-point of the ^on is either the ellwws or the 
fronts of the knees. It is nearly alwsys synunetrioal in its 
distribution, and spreads over the trunk and the extensor 
surfaces of the iimt», in contrast to eczema, which sele^ the 
flexor surfaces. The hairy scalp may also be affected. The 
eruption generally first shows itself .as one or mane papula, 
at first red and spreading, and later white from the focmation 
of scales and red;at the spreading margin, where it is surrounded 
by a hyperaemic zone. On removing the scales is seen a 
smooth hyperaemic zone dotted with r& spots. The 
spread centrifugally and may remain stationary for a long time 
or coalesce with other patches and cover large areas of skin. 
In some cases involution of the central portion accompanies 
the spr^ing of the patch, and large concentric rings are formed. 
The lesions may persist for years, or spontaneously disappear, 
leaving behind a slight brown stain. The symptoms are usuallv 
slight,Bnd there is little or no irritation or itching, and no pain 
except in a form which is associated with osteo-arthritis. The 
disease, though of noted chronicity, is subject to sudden ex¬ 
acerbations, and may reappear at intervals after it has com¬ 
pletely disappeared. It has little or no effect upon the general 
health. Several forms have been desaibed, viz. the simple 
uncomplitated, the nervous, the osteo-arthritic, and the 
selxirrhoeic. Varieties have also been named according to the 
character of the patches, such as psoriasis punctata, guttata, 
circinata or nummularis, or when large areas are involved and the 
skin is harsh, dry and cracked, it is known as psoriasis inveterata. 
The pathological changes taking place in the skin have been 
described as on inflammation of the papillae and cm'ium, with 
a down-growth of the stratum mucosum Iretween the papillae 
and an increase of the horny layer (keratosis). This latter, 

[ however, ha.s been said to be due to the formation in it of tiny 
dry absces,ses. The silvery appeanmee of the scales is due to 
the inclusion of air globules witliin them. The treatment is 
hygienic, constitutional and local. The dothing must be 
regulated so as to prevent undue perspiration or irritation or 
chafing of the skin. The most effective local application is 
chrj’sarobin used as an ointment. A bath of hot water and soap 
should first be given, or an alkaline bath, in order to remove 
all the scales; the ointment is then applirf, but must be used 
over a small area at a time, as it is apt to set up dermatitis. 
Tarry applications, such as unguentum picis liquidae, creosote 
ointment or liquor carbonis detergens, are also useful; and 
radio-therapy has cau.sed a rapid removal of the lesions, but 
neither it nor the ointmrait has prevented subsequent recur¬ 
rence. In chronic cases the sulphur-water baths of Harrogate, 
Aix-les-Bains and Aachen have been successful. The internal 
administration of small doses of vlnum antimoniale in acute 
cases, or of arsenic (in gradually increasing doses of the liquor 
arseniralis) in chronic cases, is undoubtedly beneficial. 

PSOROSPERMIAS^ the medical term for a disease caused 
by the animal parasites known-as psorosperms or gregarinidae, 
found in the liver, kidneys and ureters. 

PSYCHE (^xv), in Greek mythology, the personification 
of the human souk The story of the love of Eros (Cupid) for 
Psyche is a philosophical allegory, founded upon the Platonic 
conception of the souk In this connexion Psyche was repre¬ 
sented in Greek and Graeco-Roman art as a tender maiden, with 
bird’s or butterfly’s wings, or simply as a butterfly. Sometimes 
she is pursued and tormented by Eros, sometinaes she revenges 
herself upon him, sometimes she embraces him in -fondest 
affection. The tale of Cupid and Psyche, in the Metamorphoses 
of Apuleius, has nothing in common wilii this conception but 
the name. In it Psyche, the youngest daughter of a king, 
arouses the jealousy of Venus, who orders Cupid to inspire her 
with love for the most despicable of men. Cupid, however, 
falls in love with her himself, and carries her off to a secluded 
spot, wliere he visits her by night, unseen and unrecognized 
by her. Persuaded by her sisters that her compimion is a 
hideous moicster, and forgetful of bis warning, she lights a lamp 
to loidt upon him while he is asleep; in Ifer ecstasy at his beauty 
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(he lets &11 a drop of burning oil upon the face of Cupid, who 
awakes and disappears. Wandering over the earth in search 
of him, Psyche Ms into the hands of Venus, who forces her to 
undertake the most difficult tasks. The last and most dangerous 
of these is to fetch from the world below the box containing 
the ointment of beauty. She secures the box, but on her way 
back opens it and is stupefied 1 ^ the vapour. She is only 
restored to her senses by contact with the arrow of Cupid, at 
whose entreaty Jupiter makes her immortal and bestows her 
in marriage upon her lover. The meaning of the allegory is 
obvious. Psyche, as the personification of the soul, is only 
permitted to enjoy her happiness so long as she abstains from 
ill-advised curiosity. The desire to pry into its nature brings 
suffering upon her; but in the end, purified by what she has 
undergone, she is restored to her former condition of bliss by 
the mighty power of love. 

On this story sec L. Friedliinder, " Ueb«r das Mirchen von Amot 
und Psyche " (in Darslellungen aus der Sittengeschichle Homs, 1888, 
vol. i.; for a treatment of the Greek conception, see E. Rohde, 
Psyche, 1894). For Psyche in art sec A. Conze, Ve Psyches imagi- 
mbus qw'busdam (1855); Max Collienon, Essai sur les motiumenis 
grecs et romat'ns reloti/s au mythe de Psychi (1877). 

PSYCHICAL RESEARCH, a term which may be defined, 
partially, as an examination into the amount of truth contained 
in wodd-wide superstitions. Thus when Saul disguised himself 
before his siance with the witch of Endor, and when Croesus 
scientifically tested the oracles of Greece (finding clairvoyance 
or lueiditi in the Delphic Pythoness), Saul and Croesus were 
psychical researchers. A more sy.stematic student was the 
Neoplatonist philosopher Porphyry. In his letter to Anebo, 
answered in Ilipi pnonjpiW by Iamblichus(?), we find Porphyry 
concerned with the usual alleged phenomena—prophecy; the 
power of walking through fire unharmed; the movements of 
inanimate objects, untouched; the “ levitation ” of “ mediums 
apparitions of spirits, their replies to questions, the falsehood 
of those replies; and so forth. Similar phenomena fill the lives 
of the saints and the records of witch trials. Apparitions, 
especially of the dying or the dead; the stereotyped disturb¬ 
ances in haunted houses; and the miraculous healing of 
diseases, are current in classical and medieval records. The 
exhibition of remote or even future events, to gazers in mirrors, 
crystals, vessels full of water, or drops of ink or "blood, are equally 
notorious in classical, Oriental, medieval and modem litera¬ 
ture; while the whole range of these phenomena is found in 
Chinese, Japanese, Hindu, ancient American, Red Indian and 
savage belief. 

At various periods, and in proportion to the scientific methods ! 
of the ages, attempts have been made to examine the.se things 
scientifically. St Augustine wrote on the whole topic with 
remarkable acuteness and considerable scepticism; his treat¬ 
ment of miracles of healing is especially noteworthy. After 
Petrus Thyraeus (1546-1601), S. J. Wierus, Ludwig Lavater 
(1527-1586), and other authors of the i6th century, came the 
labours of Glanvill, Henry More, Richard Baxter, Boyle, Cotton 
Mather, and others in England and America, during and a(tcr 
the Restoration. Attempts were made to get first-hand evidences 
and Glanvill investigated the knocking drummer of Tedworth 
in situ (1663), The disturbances in the house of the Wesleys 
at'Epworth (1716 and later) were famous, and have copious 
contemporary record. ■ David Hume believed himself to have 
settled questions which, when revived by the case of Sweden-,, 
borg and the experiments of Mesmer and his pupils, puzzled 
and interested Kant. The inftucnce of Mesmer has never died 
out; the fact of “ animal magnetism ” (with such examples as ! 
the “ divining rod,” and the phenomena in general) was accepted 
ia his manner, and explained, by Hegel. The researches of 
Braid (e, 1840-1850) gave a new name, “ hypnotism,” to what 
had been called “mesmerism” or "animal magnetism”; a 
name conveying no theory of “ magnetic ” or -other “ fluids.” 

“ Mesmerism ” implies a theory of “ emanations ” from the 
operator to the patient ; “ hypnotism ” implies no such hypo- 
tMsis. In the middle of the iqth century Dr Gregory and 
Dr Mayo published their entertaining but unsystematic works. 


i Animal Maputim and The Truths in Popular Superstitions 
respectively. Esdaile and Elliotson were practical pioneers 
in the medical use of induced sleep or- somnambulism. For 
their ideas and ei^imentg The Zoist may be consulted. The 
epidemic of “ spiritualism ” and of “ turning tables ” then 
invaded Europe from America, and was discussed 1 ^ Dr Car¬ 
penter, Faraday, Gasparin, De Morgan and many others. The 
adventures of Daniel Dunglas Home excited all Europe, and 
his effects were studied by Sir William Crookes with especial 
attention. Home disappeared after a lawsuit; his successes 
remain an unsolved enigma. Believei's explained them by the 
agency of the spirits of the dead, the old savage theory. He 
had many followers, most of whom, if not all, were detected in 
vulgar impostures. Of the books of this period those of 
Mr Richard Dale Owen (1810-1890) are the most curious, but 
exact method was still to seek. 

In 1882 the Society for Psychical Research, under the presi¬ 
dency of Henry Sidgwick, professor of moral philosophy in the 
university of Oimbridgc, was founded expressly for the pfirpose 
of introducing scientific method into the study of the " debateable 
phenomena.” Other early members were Edmund Gurney, 
F. W. H. Myers, Andrew Lang, Professor Barrett, Mrs Sidgwick, 
F. Pedmore, L^rd Tennyson, Lord Rayleigh and Professor 
Adams; while among presidents were Professor Balfour 
Stewart, A. J. Balfour, Professor William James of Harvard 
and Sir William Crookes. The society has published many 
volumes of Proceedings. In France and in Germany and Italy 
many men of distinguished scientific position have examined 
the Italian “ medium ” Eusapia Palladino, and have contributed 
experiments, chiefly in the field of hypnotism and “ telepathy.” 
Hypnotism has been introduced into official experimental 
psychology and medicine with some success. 

It is plain that the range of p.sychical research is almost 
unlimited. It impinges on anthropology (with its study of the 
savage theorj' of spirits—animi.sm—and of diabolical possession), 
and on the usual province of psychology, in the problems ot 
the hallucinations both of morbid patients and of people in 
normal mental health. The whole topic of the unconscious 
or subcon.scious self is made matter not of mere metaphysical 
spieculation (as by Kant and Hamilton), but of exact observa¬ 
tion, and, by aid of hypnotism and automatism, of direct 
experiment. The six original committees of the society 
undertook the following themes:— 

1. An examination of the nature and extent of any influence 

which may be exerted by one mind upon another, 
apart from any generally recognized mode of perception. 

2. The study of hypnotism and the forms of so-called mesmeric 

trance, clairvoyance and other allied phenomena. 

3. A critical revision of Reichcnbach’s researches into certain 

organizations called “ sensitive.” 

4. A careful investigation of any refwrts, resting on strong 

testimony, regarding apparitions at the moment of 
death or otherwise, or regarding disturbances in houses 
reputed to be haunted. 

5. An inquiry into the various physical phenomena commonly 

called spiritualistic, with an attempt to discover their 
causes and general laws. 

6. The collection and collation of existing materials bearing 

on the history of these subjects. 

To these themes we might now add the study of “crystal- 
gazing,” and of the hallucinatory visions which a fair percentage 
of people observe when staring into any clear deep, usually a 
glass hall; but ink (with some experimenters) does as well, or 
a glass water-jug. Of these themes, the third has practically 
led to nothing. The experiments of Reichenbach on the per¬ 
ception of flames issuing from magnets have not been verified. 
The collection of historical examples, again (6), has not been 
much pursued by the society, except in Mr Gurney’s studies of 
witchcraft in Phantasms of the Living, by himself, Mr Podmorc 
and Mr Myers. On the other hand, a vast number of experi¬ 
ments were made in “thought transference.” (i)Diagrams 
drawn by A were reproduced by B; cards thought of, numbers 
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and so forth were also reproduced in conditions that appeared 
to make the normal transference of the idea by sound, sight or 
touch impossible^ and to put chance coincidence out of court. 
In one or two instances collusion was detected ingeniously. 
In others two explanatory theories have been broached. People 
may accidentally coincide in their choice of diagrams, or the 
“ unconscious whispering ” of a person fixing his mind hard on 
a number, card or what not may be heard or seen. But coin¬ 
cidence in diagrams does not apply when a ship, dumb-bells, a 
candlestick or a cat is drawn by both experimenters; nor can 
" unconscious whispering ” be heard or seen when the experi¬ 
menters are in different rooms. On the whole, the inquirers 
convinced themselves that one mind or brain may influence 
another mind or brain through no recognized channel of sense. 
This is, of course, an old idea (see Walton’s Life of Donne, and 
his theory of the appearance of Mrs Donne, with a dead baby, 
to Dr Donne in Paris). The method of communication remains 
a problem. Are there “ brain waves,” analogous to the X-rays, 
from brain to recipient brain, or does mind touch mind in some 
unheard-of way ? The former appears to be the hypothesis 
preferred by Sir William Crookes and Professor Flournoy 
(Des Indes d la planite Mars, pp. 363-365). On this showing 
there is nothing ‘‘ supranormal ” in “ telepathy,” as it is called. 
The latter theory of ” a purely spiritual communication ” is 
argued for by Mr Myers {Proceedings of the Society for Psychical 
Research, xv. 407-410). If we accept telepathy as experi¬ 
mentally demonstrated, and regard it as a physical process, 
we reduce (4), “ apparitions at the moment of death or other¬ 
wise,” to a normal though not very usual fact. Every one 
would admit this in the case of mere empty hallucinations. A, 
in Paisley, sees P, in London, present in his room. P is neither 
dying nor in any other crisis, and A is, os both continue to be, 
in his normal health. Such experiences are by no means very 
uncommon, when there is nothing to suggest that P has exercised 
any telepathic influence on A. On the other hand, in Phantasms 
of the Living, and in the report on the Census of Hallucinations 
(Proceedings, vol. x.), the society has published large numbers 
of “ coincidental ” hallucinations, the appearance of P to A 
coinciding with the death or other crisis of the distant P. That 
such “ wraiths ” do occur is the popular and savage belief. But, 
it may be urged, many hallucinations occur and many deaths. 
People only remember the hallucinations which happened, or 
were made by erroneous reckoning to seem to liappen, coin¬ 
cidentally with the decease of the person seen. This is not quite 
true, for a hallucination so vivid as to be taken for a real pen on 
and addres.scd as such is not easily forgotten by a sober citizen, 
even if “ nothing happened ” afterwards. None the less, the 
coincidental hallucinations have certainly a better chance of 
lieing remembered, while fancy is apt to exaggerate the closeness 
of the coincidence. Nothing can demonstrate that coincidences 
between death and hallucination occur more frequently than 
by the doctrine of chance they ought to do, except a census of 
the whole population. In the present indifference of govern¬ 
ment to psychical science no party is likely to institute such a 
census, and even if it were done, the frivolity of mankind would 
throw doubt on the statistics. It would be necessary to cross- 
examine each “ percipient,” and to ask for documentary or 
other corroborative evidence in each case. 

The Society for Psychical Research collected statistics in 
proportion to its resources. More than 17,000 answers were 
received to questions rather widely circulated. The affirmative 
respondents were examined closely, their mental and physical 
health and circumstances were inquired into, and collectors of 
evidence were especially enjoined to avoid selecting persons 
known to be likely to return affirmative replies. There were 1 
80 cases at first hand in which the death of the person seen 
coincided, within twelve hours, with the visual hallucination of 
his or her presence, out of 352 instances of such hallucinations. 
By way of arriving at the true proportions, the hallucinations 
which coincided with nothing were multiplied by four. In this 
way allowance was made for obliviousness of non-coincidental 
hallucinations. The verdict of the committee was that, on the 
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evidence before them, hallucinations coincided with deaths 
in a ratio of ^ times more than was to be ejqiected by the law 
of probabilities. The committee come to the conclusion that a 
relation of cause and effect does exist between the death of A 
and the vision of A beheld by F. The hallucination is apparent^ 
caused from without by some unexplained action of the mind 
or brain of A on the brain or mind of P. This effect b abo 
traced, where death does not occur, for example, in the many 
instances of false " arrivals.” A is on his way to X, or b dream¬ 
ing that he is on his way, and is seen at X by P, or by P, Q and 
jR., as may happen. These cases are common, and were explained 
in Celtic philosophy by the theory of the “ Co-Walker,” a kind 
of “ astral body.” The facts are accounted for in the same 
^y by Scandinavian popular philosophy. Possibly in many 
instances such hallucinations are the result of expectancy in 
the beholder. Yet if we go out to shoot or fish, expecting 
to encounter grouse or salmon, we do not usually see grouse or 
salmon if they are not there ! Where the arrival is not expected, 
this explanation fails. In “ second sight,” even among savages, 
these occurrences are not infrequent, and doubtless admit of 
on explanation by telepathy. In two instances, known at 
first hand to the present writer, persons dreamed, at a distance, 
that they entered their own homes. In one the person was 
seen, in the other distinctly heard, by the inmates of his or her 
house. In several of these examples knocks are heard, as in 
spiritualist stances. In fact, if we accept the evidence, living 
but remote persons may, unconsciously, produce effects of 
sounds and of phantasms exactly like those which popular 
belief ascribes to the spirits of the dead. 

If we admit the evidence, of which a great body exists, and 
if we attribute the phenomena to telepathy, curious inferences 
may be drawn. Thus if the phenomena are such as only the 
spirits of the dead could be credited with producing—if the 
dead were frequently recognized by various good witnesses— 
it would follow (on the hypothesis of telepathy) that telepathy 
is not a physical process cau.sed by material waves or rays from 
living brain to brain; the dead having no brains in working order. 
On the other hand, if living brains may thus affect each other, 
a subjective hallucination experienced by the living A may 
conceivably be “ wired on ” to the living P. Thus A, in a given 
house, may have a mere subjective hallucination of the presence 
of the dead B, and may, unconsciously, infect with that hallu¬ 
cination other persons who come to the house. Thus once 
admit that any living brain may infect any other, and it becomes 
practically impossible for a .spirit of the dead to prove his 
identity. Any information which he may give in any way 
must either Iw known to living people, however remote, or 
unknown. If known to a living person, he may, unconsciously, 
“ wire it on ” to the seer. If wholly unknown to everybody, the 
veracity of the information cannot be demonstrated, except 
later, if it refers to the unknown future. Thus the theory of 
telepathy, with a little good will, puts the existence and activity 
of the souls of the dead beyond possibility of proof. 

These remarks apply to the researches of the society into 
alleged i.solatcd phantasms of the dead, and into “ haunted 
houses.” As to the former case.s, it is admitted on all hands 
that sane and sober people may have subjective hallucinations 
of tlie presence of living friends, not dying or in any other crisis. 
Obviously then, the appearance of a dead person may equally 
be an empty hallucination. Thus, a member of the House of 
Commons, standing at the entrance of a certain committee-room, 
saw another member, of peculiar aspect and gait, pass him and 
enter the room, his favourite haunt. Several hours pa.ssed 
before the percipient suddenly recollected that the other member 
had been dead for some months. Even superstition cannot argue 
that this appearance was a ghost. In the same way Hawthorne, 
the celebrated novelist, frequently, he has written, saw a dead 
club-man in his club. But suppose, for the sake of argument, 
that at intervals members of the house kept .seeing sudi appear¬ 
ances of dead members of parliament, and suppose that they had 
never seen the prototypes in their lifetime, but yet correctly 
described them : then it might be said, that their hallucinations 
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had merely been “ wired on ” from the brain lof some living 
member of /parliament who knew the deceased. 

Thus telcfpatliy cuts two ways. It in, if accepted, a singular 
discovery, but it throws an enormous burden of proof on a 
“ ghost ” who wants to establi.sh his identity. In the same way 
telepathy cuts at the root of “ clairvoyance,” or lucid view of 
events remote tin space or di.stant in time. The visdon may 
have been “ wired on ” telepathically by a Jiving person who 
knew the remote event. The “ supranormal ” can only be 
proved df the infornuilion conveyed by the hallucination is 
verified in the future, or is proved by the finding of documents 
not known to exist at the time of tiie Imllucination, but after¬ 
wards discovered. A curious possible instance was the dis¬ 
covery in 1856 of a MS. inventor}' uf the jewels of Mary Stnart 
(1566), verifying in some degree a clairvoyant vision about the 
jewels published some years earlier (see “ Queen Mitry’s Jewels ” 
in the writer’s Book oj l^eams and Ghosts). For tlie same 
reasons the information nominally given by “ spirits ” of the 
dead through the mouth or by the automatic writing of Mrs Piper 
(Bo.ston, U.S.) imd other mediums may be explained by tele- j 
pathy from the living who know the facts. This theory was 
rejected, for example, in the case of Mrs Piper, by Myers and 
Dr Richard Hodgson, who devoted much time to the examina¬ 
tion lOf the lady (see Proceedings, vnls. vi., viii., xiti., xiv., with 
oritioisms by Mrs Sidgwick and the present writer in vol. xv. 
pt. XKXvi.). In the late Ur Hodgson’s opinion, the dead do 
communicate through the automatic writing or speaking of 
Mrs Piper. The published evidence (much is unpublished) 
docs not seem to justify the conclusion, which is not accepted 
by Mrs Piper herself! Dr J. H. Hyslop has published 
enormous and minute reports on Mrs Piper, convincing to 
himself but mot to most readers. 

This leads us to the chief field of research in “ automatisms,’’ 
or actions of the subconscious or “ subliminal ” self. The prot«>- 
type of such tilings is found in tlie performances of natural 
somnambulists, who in all ages have seemed to exhibit faculties 
beyond their power when in a normal condition. The experi¬ 
ments of Mesmor, and Of those who followed in his track, down 
to the psychologists Ofto-day, proved (what had long been knovim 
to savages and conjurers) that a State of somnambulism could 
be induced from without. Moreover, it is proved that certain 
persons ran, as it ware, hypnotize themselves, even unwittingly, 
and pass into trance. In these secondary conditions of trance, 
such persons are not only amenable to “ suggestion,” but 
ocrasionaJly evolve what are called secondary personalities 
they speaic in voices not their own, and exhibit traits 
of oharacter not theirs, but in harmony with the impersonation. 
The popular, savage and ancient theory of these phenomena 
was that the peojile thus affected were inspired by a god or 
spirit, or “ possessed ” by a demon or a dead man. .Science 
now regards the gods or demons or spirits as mere exhibi¬ 
tions of the secondary personality, which wakens when the 
normal personality slumbers. The knowledge and faculties 
of the secondary person.-ility, far exceeding those exhibited in the 
normal state, are explained to a great extent Iry the patient’s 
command, when in the secondary state, of resourres latent in 
the memory. The same explanation is offered for other pheno¬ 
mena, like those Of automatic writing, knocking out answers 
by tilting taldes, or discovering objects by aid of the “ divining 
rod.” The moscular actions that tilt the table, dr wag the rod, 
or direct the pencil or planchette, arc unconsciously made, and 
reveal the Intent stores of subconscious knowledge, so that a 
man writes or knocks out information which he possessed, but 
did not suspect himself of possessing. These processes were 
familiar to the Neoplatonists, and in one form or otlier arc 
practised by Chinese, Tibetans, Negroes, Malayans and Melan¬ 
esians. A similar kind t)f automatism is revealed in the inspira¬ 
tions of geniu.s, which often astonish the author or artist hinwdlf. 
An interesting example has been studied by Myers in the feats 
of arithmetic recorded about “ calculating boys,” who are 
usually unconscious of their methods. The whole of this vast 
field of ‘the unconscious, or subcon.scious, or subliminal-self has 
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I been especially exaiKtined iby Myers, and by such psydhologists 
as fiiibot, Janet, Richet, Floumoy and many others. 

The/general result is a normal explanation, not yet complete, 
of the-phenomena hitherto attributed to witchcraft, mspiration, 
pxwaession, and so forth. Probably the devils, saints, angda 
and /spirits who have communicated witti witches, living saints, 
demoniacs and visionaries are mere hulluclDatory refiections 
from the subconscious self, endowed with its store of latent 
memories ;and strangely acute percipient faculties. Thus a 
curious chapter of human history is at last within possible reach 
of lerplanation. Men regard phenomena as “ supranormal ” or 
“supernatural,” or reject them altogether, till their modus is 
explained. Butiit would not he.candid to say that the explana¬ 
tion is complete, or nearly complete. The nature of the ;h)p- 
notic trance itself remains a matter of dispute. Theiknowledge 
automatically revealed ran by no means always be accounted 
for, either by latent memory'or .by the sharpenii^-of the normal 
faculties of perception, while the limits of telepathy (if it be 
accepted) are vaguely conjectured. Even the results of simple 
experiments in “ ors'sial-gazing ” are often very perplexing. 
Further/experiment may reveal some normal explanation, white 
scepticism (which seldom lakes the trouble to examine the 
alleged facts with any care) can always repose on a theory of 
nialobservation and imposture. The.se, of course, are vtrae 
causae, w’hiic in this, as in all provinces of human evidence, 
laid memories and unconscious errors distort the testimony. 
Psychical research encourages, or ought to encourage, the cool 
impartiality in examining, collecting and recording facts, which 
is usually absent, in greater or less degree, from the work even 
of eminent historians. Men of equal honesty and acuteness 
may believe or disbelieve in the innocenoe of Mary Queen of 
Scots, nr in the “ spirits ” which control Mrs Piper. As to 
alleged “ physical phenomena ” of unkrmwn cause, one, the 
power of passing without lesion with naked feet over fire, has 
recently been attested by numerous competent observers and 
experimenters in the ritual of Fijians and other South Sen 
l.sknder.s, .Japanese, Bulgarians, natives of southern India and 
other races. (’The evidence has been collected by iJic pre.sent 
writer in Proceedings S.P.R., vol. xv. pi. xxxvi. pp. 2-15. 
(lotnpare a case examinetl and explained more or less by S. P. 
Langley, Nature, August 22, igor.) The much more famous 
tales of movements of objects untouched have been carefully 
examined, and perhaps in no instance have professional per¬ 
formers proved innocent of fraud. Vet the best known living 
medium, Ea.sapis Palladino, though exposed at Gimbridge, 
has been rehabilitated, after later experiments, in the opinion 
of many distinguished Continental observers, who entirely 
disbelieve in the old theory, the action of “ spirits,” and venture 
no other hypothesis. 

The results of psychical 'researcb, after several years of work, 
are not really less than could he expected from toil in a field so 
difficult. The tlicory of alternating, or secondary, personalities 
is the key, as we have said, to a strange chapter in “ the history 
of human error.’’ The provisional hypothesis of telepathy 
puts a meaning into the innumerable tales of “ wraiths ” and 
of “ second sight.” It is never waste of time to investigate the 
area of human faculty; and practical results, in the medical 
treatmentof abnormal intellectual conditions, have already been 
obtained. The -conduct of our witch-burning ancestors now 
becomes intelligible, a step on the way to being pardonable. 
With their methods and inherited prejudice* they could scarcely 
havereasoned otherwise than they did in certain oases of hysteria 
■and autohypnotication. Many “ mrrasles ” of healing and of 
“stigmatization” become credible when verified in modern 
experience and es^lained by “suggestion”; though to-‘ex¬ 
plain the explanation ” is a task for the'future. Such as it is, 
■the theory was accepted by Bt Francis de Sales in the case of 
St Theresa. Results of wider range and of more momentous 
interest may yet be obtained. The science of electrical ■pheno¬ 
mena was not developed in a quarter of a century, and it would 
be ■premature to ask more from psychical research than it has 
achieved in a ■short period. Tbe subject is not readify capable 
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of ex&ct experiment, human iaculty being, as it were, eapricions, 
■when compared with ordinary physical Accesses. Imposture, 
txmscious or -unconscious, is also an element of difficulty. But 
already phenomena 'Which are copiously reported throughout 
the Whole course of history have been proved to possess an actual 
basis in fact, have been classified, and to some extent have been 
explained. Even if no light is ever to be cast on spiritual 
problems, at least the field of psycholc^ has been extended. 

The literature of p.sychical research is already considerable, 
and a complete bibliography wonld occupy much (4)ace. 8(adw-.s 
who care to pursue the study will fintl their best gpitde in the 
i'rocteiings of the Society for Psychical Research, which contains 
a oataloRiie of the society's collection, including the Gurney Library 
(hypnotism), with reviews of modern books in many languages— 
Rench, Gorman, Italian, Russian—as they appear. Among 
modern English books may be recommended Phantasms of the Lining, 
by Gurney, Podmore and Myers; Studies in Psychical Research, by 
Podmore, with his Apfiaritions and Thoughl-Transference'. and 
Principles of Psychology, by Professor William James, of Harvard. 
The historical stile ol the subject, especially as regards the beliefs 
of savttges and of classical antiquity, may be studied in E. B. Tylor’s 
l^miliiie Culture (under " Animism "), in Myers's Classical Essays 
(under “ Greek Oracles ”), and A. Lang's Cock Lane and Cotrtnum 
Sense, and Making af Religion. Myers's work, Human Personality, 
contains vast collections of facts, with a provisional Ihoory. Myers's 
regretted death prevented him from finally revising bis bonk, which 
contains certain incomsistencies. It is plain that he tended more 
and more to the belief in the " invasion ” and ' possession " of living 
human organisms by spirits of the dead. The same tendency 
marks an article on " Psychical Keseareh,” by Sir Oliver Lodge, in 
Harper's Magazine (August 1908), Other students can find, m the 
evidence cited, no warrant for this return to the “ palaeolithic 
psychology " of “ inva-sion ” and " possession.” Th. Flournoy's 
DesIndC', d la planite Mars is a penetrating study of pseudo-smiritual 
" messages." A criticism making against the notion of tcfcjiathy 
may be found in Herr Parish's Hallucinations ami Illusions (Eng. 
trans,). Some errors and confusions in this work (due in part to the 
expansion ol the original -fext) are noted in A. Lang's Making of 
Religion , appendix A. Such topics as Tni.Ei’ATnY, Chystal- 
OA21NO, Hypnotism, Skcond Sight, the Poltbrceist, fitc., arc 
dealt with under separate articles in this work. (A. L.) 

PSYCHOLOGY (ipoxn, the mind or soul, and Ae'yo!, theory), 
the science of mind, which can only be more strictly defined by 
an analysis of what “ mind ” mean.s. 

I. In the several natural sciences the scope and subject-matter 
of each are so evident that little preliminary discu.ssion is called 
for. But with psychology, however much it is freed 
tnetaphysics, this is different. It is indeed 
ordinarily assumed that its subject-matter can be al 
mire defined. “ It is what you can perceive by consciousness or 
reflection or the internal .sense,” says one, “ just as the subject- 
matter (){ optics is what you can perceive by sight.” Or, 
“ psychology is the science of the phenomena of mind,” we are 
told again, ‘‘ and is thus marked off from the physical sciences, 
which treat only of the phenomena of matter.” But, whereas 
nothing is simpler than to distinguish between .seeing and hear¬ 
ing, or between the phenomena of heat and the phenomena of 
gravitation, a very little reflection may convince us that we 
cannot in the same fashion distinguish internal from external 
sense, or make clear to ourselves what wc mean by phenomena 
of mind as distinct from phenomena of matter. 

To every sense Ihoro corresponds a sense-organ; the several 
senses are distinct and independent, so that no one .sense can add 
to or alter the materials of another; the pos.scssion 
laternalaao aonsos, e.g. furnishing no data as to the cliaractcr 

Exteram. possible sixth. Moreover, sense-impressions arc 

passively received and occur in the first instance without regard 
to the • fccliiig or volition of the recipient and without any 
manner of relation to the " contents of consciousness" at the 
moment. Now such a description will apply but very partially to 
the so-called ''internal sense.” For we do not by means of it 
passively receive impressions differing from all previous presenta¬ 
tions, as the sensations of colour for one " couched ” diflcr from ah 
he has experienced before ; the new facts consist rather in the 
recognition of certain rclalions among pre-existing pre.sontationB, 
i.e. ajpe due to our mental activity and not to a special mode of what 
baa been called our sensitivity. For when wc taste wc cannot hear 
that we taste, when we see wc cannot smell that we see; hut when 
wo taste we may be conscious that wc taste, when we hear wc may 
be conscious that we hoar. Moreover, the facto so a,scertain«d are 
never independent of feeling and volition and of the contents of 
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conseiooimess at the Mme, m true aensdtfona are, AIM >11 we'cdtisuU 
the physiologist we leam that there is no evidence-of any organ or 
" centre'' that could be regarded aa the “ physical basis ’* of this 
innw sense; and, if 'saU-oonBCiousneSs alone IS tem^rariiy in abey¬ 
ance and a man merely “ beside himself," such state Of dellriuiB has 
little analogy to the functional blindness Or deafneas that eonstitutce 
the temporary suspension of ught or hearing. 

To the concept o{ an internsd perception or observatioa the 
preceding objebtions do not necessarily apply—that is to say, this 
concept may be bo defined that th<*y need not. But theainprelpor- 
tion aa we escape the charge of assuming a i^eial sense wtlliib 
furnishes the material for such perception or ofservation, In th^ 
same proportion are we compelled to seek for some other mode Of 
distinguishing its subject-matter. For, so far as the mere mcntatl 
activity of perceiving or observing is concerned, it-is not easy to see 
any essential difference in the process whether what is observed be 
psychical or physical. 11 is miite true that the so-called psycho¬ 
logical observation is more difficult, because the facts obeeiVed are 
often less definite and less persistent, and admit less of actu^ 
Isolation than physical facts do; but the process of recognising 
similarities or dilteTences, the dangers of mal-obsorvatton or non- 
ob.servation, are not materially altered on that account. It may 
be further allowed that there is one difficulty peculiarly felt in 
psychological observation, the one most inaccurately expressed by 
! sn^ng that here the observer and the observed are one. But this 
difficulty is surely in the first instance due to the very obvious fact 
i that our powers of atlention are limited, so that wo cannot alter 
the distribution of attention at any moment without altering the 
contents of consciousness at that moment. Accordingly, where 
there arc no uther ways of surmounting this difficulty, fhe psycho¬ 
logical ob,scrvcr must eitlier trust to represontationB at a later time, 
or he must acquire the power of taking momentary glances at the 
psychological aspects of the phase of consciousness in question. 
And this one with any aptitude for such studies can do with so slight 
a diversion of attention as not to disturb very sc-riously cither the 
given state or that which immediately succeeds it. But very 
similar difficulties have to be similarly met by,physical observers is 
curtain special cases, aa, e.g. in observing and registering the phe¬ 
nomena of solar eclipse; and similar aptitudes in the distribution of 
attention have to be acquired, say, by extempore orators or .skilful 
surgeons. Just as little, then, as there is anything that we can with 
propriety call an inner sense, just so Ettic can we find in the process 
of inner perception any satisfactory characteristic of the subject- 
matter of psychology. The question .still is; "What is it that is 
pct'ccivcd or observed ? and the readiest answer of course is; Internal 
experience ns distinguished from external, what takes place in the 
mind aa distinct from wliat takes place without. 

This answer, it must Ik; at once allowed, is adequate for most 
purposes, and a great deal of excellent psychological work has lx;eK 
done without ever calling it in question. But the distirre.lion between 
internal and externa! exix'rienco is not one that can be drawn from 
tlie standpoint of psychology, at least not at the outset. From 
this starafpoint it appears to be either (i) inaccurate or { 2 ) not 
cxtra-psycUulQgical. As to (:), the boundary between the internal 
and the external was, no doubt, originally the surface of the body, 
with which the subject or self was ideiitifierl; and in this sense the 
terms are ol course correctly used. For a thing may, in the same 
sense of the word, be in one sjiace and therefore nut In—i.e. out of— 
iinothe.r; but wc express no intelUgible relation if we speak of two 
things as being one in a given room and the other in last ■week. Any 
one is al lilrerty to say if he rhnose that a certain thing is " in his 
mind "; but if in this way he distinguishes it from something else 
not in bis mind, thou to be intelligible tliis must imply one of two 
atatoments- -either that the something else is actually or possibly 
in some other mind, or, bis own mind bein^ alone considered, that 
at the time the something else does not exist at all. Yet, evident 
as it seems that the correlatives in and not-in must apply to the 
same category, whether spaei-, time, presentation (or non-presenta¬ 
tion) to a given subject, and so fortli, we still find p.syehologists 
more or less consciously confused between " internal,'' meaning 
" prcsenlcd ” in the psychological sense, and " external," meaning 
not " not-pre.sented ' hut corporeal or oftencr extra-corpOToal. 
But ( 2 ), when used to distinguish Irctween presentations (some of 
wliich, or .some relations oi which with re,TOCCt to others, are called 
" internal.'' and others or other relations, external "), these terms 
are at all events acenrate; only then they cease to mark off the 
psychological from the esctra-psychological, inasmuch as psychology 
has to anaivse this distinction and to exhibit the steps by which it 
has come about. But we have still to examine whether thcdistiiic- 
tion of phenomena of Matter and phenomena of Mind furnishes a 
better dividing line than the distinction of internal aad external. 

A phenomenon, as commonly understood, is what ib manifest, 
sensible, evident, the implication being that there are cycB to see, 
ears to hear, and so forth—in other words, tliat there is 
■presentation to a subject; and wherever there is pre.senfa- 
tion to a subject it will be allowed that wc are in the 
domain of psychology. But in talking of physical phenomena 
we, in a wav, abstract irom this fact of presentation. Though 
consciousness should cease, the physicist would cunsldet tlie sum 
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total o£ objects to remain the same: the orange would stiU 
bo round, yellow and fragrant as before. For the phracist— 
whether aware of it or not—has taken up a Msition which for t^ 
present may be described by saying that 

means appearance or manifestation, or —m we had brtter “Y 
object not for a concrete individual, but rather for what Kant called 
Bewusstsein uherhaupl, or. as some render it. the obiectiyc conscious- 
m-ss. i.e. for an imaginary subject freed from all the linutations of 
actual subjects save that of depending on sensibility for the 
material of experience. However, this is not all. for, as we s^ sec 
presently, the psychologist also occupies this position: at least if 
Ee does not his is not a true science. But, further tie physicist 
leaves out of sight altogether the facts of attention, feeUng. and so 
forth, all of which actual presentation entails. From the 
logical point of view, on the other hand, the removal of the 
rowjveriiot only all such facts as attention and <celing, but all 
presentation or possibility of 

to call a certain object, when we abstract from its presentation, a 
material phenomenon, and to call the actual preseiitation of this 
object a mental phenomenon, is a clumsy and confusing way of 
representing the diflorence betweni the two points o{ , 

the terms “ material ” and “ mental seem to imply that the two 
so-called phenomena have notlung in common, whereas the sanie 
object is Evolved in both, whUc the term phenomenon imphes 
that the point of view is in each case the same, when in truth what 
is ernphRsized by the one the other ignoies. 

2. Paradoxical though it may be. we must then conclude that 
psychology cannot be defined by reference to a special subject- 
ttMadoa/Mt matter as such concrete .sciences, for example as 
»/Psycho- mineralogy and botanv can be; and, since it deals in 
totr. some sort with the whole of experience, it is obviously 

not an abstract science in any ordinary sense of that iwin- To be 
characlerir.ed at all, therefore, apart from metaphysical as.sump- 
tions it must be characterized by the standpoint from which this 
experience is viewed. It is by way of expressing this that 
widely different schools of psychology define it as subjeeme, 
all other posith'c sciences being distinguished as objectiw. 
But this seems scarcely more than a first approximation to the 
truth and, as we have seen incidentally, is apt to lie misleading. 
The distinction rather is that the slimdpoint of psychology is 
what is sometimes termed “ individualistic,” that of the so^-alled 
object-sciences being “ universalistic,” both alike being objective 
in the sense of being true for all, consi.stmg of what Kant would 
call judgments of experience. For psychology is not a 
biography in any sense, still less a biography dealing with 
idiosyncrasies, and in an idiom having an -interest and a 
meaning for one subject only, and incommunicable to any 
other Locke, Berkeley and Hume have been severely handled 
because they regarded the critical investigation of knowledge as 
a psychological problem, and set to work to study the individual 
mind simply for the sake of this problem. But none the less 
their standpoint was the proper one for the science of psychology 
itself- and, however surely their philosophy was foredoomed to a 
collapse, there is no denying a steady psychological advanw as 
w^ piLss from Locke to Hume and his modern repre-sentatiyes. 
By “ idea ” Locke tells us he means “ Whatsoever is the object 
of the understanding when a man thinks ” (i.e. is conscious), and 
having, as it were, shut himself within such a circle of ideas he 
finds himself powerless to explain his knowledge of a world tliat 
is assumed to be independent of it; but he is able to give a very 
good account of some of the.se ideas themselves. He cimiiot 
lustify his belief in the world of things whence certain of hus 
simple ideas “ were conveyed ” any more than Robinson Crusoe 
could have explored the continents w'hose products were drifted 
to his desert island, though he might perhaps suivcy the island 
itself well enough. Berkeley accordingly, as Professor Fraser 
happily puts it, abolished Locke’s hypothetical outer circle. 
Thereby he mode the psychological standpoint clearer than 
ever-henoe the truth of Hume’s remark, that Berkeley s argu¬ 
ments “ admit of no answer at the same time the epistemo- 
logical problem was as hopeless as before—hence again the truth 
of Hume’s remark that those arguments "produced no con¬ 
viction.”. Of all the facts with which he deals, the psychologist 
way truly say that their es>e is percipi, inasmuch as all his facts 
we facts of presentation, are ideas in Locke’s sense, or objects 
which imply a subject. Before we became conscious there was no 
world for us; should our consciousness cease, the world for us 


ceases too; liad we been bom blind, the world would for us have 
had no colour; if deaf, it would have had no sounds; if idiotic, it 
would have had no meaning. Psychology, then, never trantcends 
the limits of the individual. But now, though this Berkeleyan 
standpoint is the standpoint of psychology, psychology is not 
pledged to the method employed by Berkeley and by Locke. 
Psychology may be individualistic without being confined ex¬ 
clusively to the introspective method. There is nothing to 
hinder the psychologist from employing materials furnished by 
his observations of other men, of infants, of the lower animals, 
or of the insane; nothing to hinder him taking counsel with the 
philologist or even the physiologist, provided always he can 
show the psychologicol bearings of those facts which are not 
directly psychological. The standpoint of psychology is indi¬ 
vidualistic; by whatever methods, from whatever souices its 
facts are ascertained, they must—to have a psychological im¬ 
port—be regarded as having place in, or as being p.vrt of, some 
one's consciousness or experience. In this sense, t.e, as presented 
to an individual, “ the whole choir of heaven and furniture of 
earth ” may belong to psychology, but otherwise they arc 
psychological nonentities. In defining psychology, however, 
the propriety of avoiding the terms mind or rf?w/, wh.ch it 
implies, is widely acknowledged; mind because of the disastrous 
dualism of mind and matter, soul because of its metaphysical 
associations. Hence F. A. Lange s famous mot: modem 
psychology is Psycholo^te ohne Seele. But consciousness^ which 
is the most frequent substitute, is continually confused with self- 
consciousness, and so is apt to involve undue stress on the sub¬ 
jective as opposed to the objectiv'e, as well as to emphasize the 
cognitive as against the conative factors. Experuruef it is 
maintained, is a more fundamental and less ambiguous term. 
Psychology' then is the science of individual experience. 'Fhe 
problem of psychology, in dealing with this complex subject- 
matter, is in general—first, to ascertain its ultimate constituents, 
and, secondly, to determine and e.xplain the laws of their 
interaction. 

Genera! Analysis. 

3. In seeking to make a first general analysis of experience, 
we must start from individual human experience, for this alone 
is what we immediately know'. From this standpoint we must 
endeav'our to determine the " irreducible minimum involved, 
so that our concept may apply to all low-er forms of experi¬ 
ence as well. Etymologically experience connotes practical 
acquaintance, efficiency and skill as the result of trial u.sualiy 
repeated trial— and effort. Many recent writers on comparative 
psychology propose to make evidence of experience in this 
sense the criterion of psychical life. The ox knowetli his owner 
and the ass his master’s crib, and so would pass muster; hut the 
ant and the bee, who are said to learn nothing, would, in spite 
of their marvellous instinctive skill, be regarded as mere auto¬ 
mata in Descartes's sense. That this f riterion is decisiv'e on the 
positive side will hardly be denied; the question how far it is 
available negatively we must examine later on. But it will be 
well first briefly to note some of the implications of this po.sitive 
criterion : Experience is the process of becoming expert by experi¬ 
ment. The chief implication, no doubt, is that which in psycho¬ 
logical language we express as the duality of suhjectAnd object. 
Looking at this relation as the comparative psychologist has to 
do, we find that it tallies in the main with the liiological relation 
of organism and environment. The individuality of the organ¬ 
ism corresponds to, though it is not necessarily identical with, 
the psychological subject, while to the environment and its 
changes corresponds the objective continuum or totum objcctivum 
as v.'e shall call it. This correspondence further helps us to see 
still more clearly the error of regarding individual experience as 
wholly subjective, and at the same time helps us to find some 
measure of truth in the naive realisni of Common Sense. As 
these points have an important bearing on the connexion of 
psychology and epistemology, wre may attempt to elucidate 

them more fully. , 

Though it would be unwarrantable to resolve a. thing, as sonic 
have done, into a mere meeting-point of relations, yet it is 
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perhaps as peat a mistake to assume that it can be anything deter¬ 
minate in Itself apart from all relations to other things. By the 
physicist this mistake can hardly be made : for him action and 
reaction are strictly correlative: a material system can do no 
work on itself. For the biologist, again, organism and environ¬ 
ment are invariably complementary. But in psychology, when 
presentations are regarded as subjective modifications, we have 
this mistaken isolation in a glaring form, and all the hopeless 
difficulties of what is called “ subjective idealism ” are the result. 
Subjective modifications no doubt are always one constituent 
of individual experience, but always as correlative to oVjjective 
modifications or change in the objective continuum. If experi¬ 
ence were throughout subjective, not merely would the term 
subjective itself be meaningless, not merely would the concep¬ 
tion of the objective never arise, but the entirely impersonal and 
intransitive process that remained, though it might lie described 
as absolute becoming, could not be called even solipsism, least 
of all real experience. Common Sense, then, is right in positing, 
wherever experience is inferred, (i) a factor answering to what 
we know as self, and (2) another factor answering to what each 
of us knows as the world. It is further right in regarding the 
world which each one immediately knows as a coloured, 
sounding, tangible world, more exactly as a world of .sensible 
qualities. The assumption of move realism, that the world us 
each one knows it exists as such independently of him, is 
questionable. But this assumption goes beyond individual 
experience, and does not, indeed could not, ari.se at this 
standpoint. 

Answering to the individuality and unity of the subjective 
factor, there is a corresponding unity and individuality of the 
objective. Every Ego has its correlative Non-Ego, whence in 
the end such familiar sayings as quot homines tot sententiar and 
the like. The doctrine of l^ibnitz, that ‘’ each monad is a 
living mirror . . . representative of the universe according to 
its point of view,” will, with obvious reservations, occur to many 
as illustrative here. In particular, Leibnitz emphasized one 
point on which psychology will do well to insist. “ Since the 
world is a plenum,” he begins, “ all things are connected together 
and everybody acts upon every other, more nr less, according 
to their distance, and is affected by their reaction; hence each 
monad is a living mirror,”' &c. Subject and Object, or (as it 
will be clearer in this connexion to say) Ego and Non-Ego, arc 
then not merely logically a universe, but actually the universe, 
so that, as Itiibnitz put it, “ He who secs all could read in each 
what is happening everywhere ” (Monadology, § 61). Though 
every individual experience is unique, yet the more Ego, is 
similar to Ego^ the more their complcmentaries Non-Ego,, Non- 
EgOj are likewise similar; much as two perspective projections 
are more similar the more adjacent their points of .sight, and 
more similar as regards a given position the greater its distance 
from both points. No doubt we must also make a very exten¬ 
sive use of the hypothesis of subconsciousness, just as Leibnitz 
did, before we can say that the universe is the objective factor 
in each and every individual’s experience. But we shall have 
in any case to allow that, besides the strictly limited “ content ” 
rising above the threshold of consciousness, there is an indefinite 
extension of the presentational continuum beyond it. And the 
].z;ibnitzian Monadology helps us also to clear up a certain con¬ 
fusion that besets terms such as “ content of consciousness,” 
or “ finite centre of experience a barliarous but intelligible 
phrase that has recently appeared—the confusion, that is, with 
a mosaic of mutually exclusive areas, or with a scheme of mutu- 
allj' exclusive logical compartments. Consciousnesses, though 
in one respect mutually exclusive, do not limit each other in this 
fashion. For there is a sense in which all individual experiences 
are absolutely the .same, though relatively different as to 
their point of view, i.e. as to the manner in which for each the 
same absolute whole is sundered into subjective and objective 
factors. 

This way of looking at the facts of mind helps, again, to dispel 
the obscurity investing such terms as subjective, intersubjective, 
' Principles 0/ Nature and Grace, § j. 


transsubjective and objective, as these occur in psychological or 
epistemological discussions. For the psychologist must main¬ 
tain that no experience is merely subjective: it is only epistemo- 
logists (notably Kant) who so describe individual ex^rience, 
because objects experienced in their concrete particulaiity per¬ 
tain, like so many idiosyncrasies, to the individual alone. In 
contrast with this, epistemologists then describe universal 
experience—the objects in which are the same for every experient 
—as objective experience par excellence. And so has arisen the 
time-honoured opposition of sense-knowledge and thought- 
knowledge : so too has arisen the dualism of Empiricism and 
Rationali.sm, which Kant sought to surmount by logical analysis. 
It is in the endeavour to supplement this analysis by a psycho¬ 
logical genesis that the terms mtersubjective and transsubjective 
prove useful. The problem for psychology is to ascertain the 
successive stages in the advance from the one form of experience 
or knowledge to the other. “ When ten men look at the sun or 
the moon,” said Reid, " they all see the same individual object.” 
But according to Hamilton this statement is not" philosophically 
correct ... the truth is that each of these persons sees 
a different object. ... It is not by perception but by a process 
of reasoning that we connect the objects of sense with existences 
beyond the sphere of immediate knowledge.” Now it is to 
this “ beyond ” that the term transsubjective is applied, and the 
question before us is : How do individual subjects thus get 
beyond the immanence or immediacy with ^hich all experience 
begins ? By a “ process of rea,soning,”’'it is said. But it is at 
least true in fact, whether necessarily true or not, that such 
reasoning is the result of social intercourse. Further, it will be 
generally allowed that Kant’s Analytik, before referred to, has 
made plain the insufficiency of merely formal reasoning to yield 
the categories of Substance, Cause and End, by which we 
pass from mere perceptual experience to that wider experience 
which transcends it. And psychology, again, may claim to have 
shown that in fact these categories are the result of that 
reflective self-consciousness to which social intercourse first 
gives rise. 

But such intercourse, it has been urged, presupposes the common 
ground between subject and subject which it is meant to explain. 
How, it is asked, if every subject is confined to his own unique 
experience, does this intersubjective intercourse ever arise ? If no 
jirogress towards intellective synthesis were possible before inter- 
subjective intercourse began, such intercourse, as presupposing 
something more tlian immediate sense-knowledge, obviou.sly never 
could begin.” Let us illu.strate by an analogy which Leibnitz's 
association of experience with a " point of view " at once suggests, 
H it were possible for the terrestrial astronomer to obtain observa¬ 
tions of the heavens from astronomers in the neighbouring stars, 
he woidd be able to map in three dimensions constellations which 
now he can only represent in two. But unless he had ascertained 
unaided the heliocentric parallax of these neighbouring stars, he 
would have no means of distinguishing them as near from the distant 
myriads besides, or of understanding the data he might receive; and 
unless he had first of all detcrminctl the still humbler geocentric 
parallax of our sun, those heliocentric parallaxes would have been 
unattainable. So in like manner we may say " intersubjective 
]xtrallax " presupposes what we may call " subjective parallax,” 
and even this the psychological duality of object and subject. But 
such subjective parallax or acquaintance with other like selves is 
the direct outcome of the extended range in time which memory 
proper secures; and when in this way self has become an object, 
resembling objects become other selves or “ ejects,” to adimt with 
slight modification a term originated by the late W. K, Clifford, 
We may be quite sure that his faithful dog is as little of a solipsist 
as the noble savage whom he accompanies. Indeed, the rudiments 
of the social factor arc, if we may Judge by biological evidence, to 
be found very early. Sexual union in the physiolorical sense occurs 
in all but the lowest Metazoa, pairing and court^p arc frequent 
among insects, while " among tnc cold-blooded fishes the battle of 
the stickleback with his rivals, his captivating manoeuvres to lead 
the female to the nest which he has built, his mad dance of passion 
around her, and his subsequent jealous guarding Of the nest, have 
often been observed and admired." ‘ Among birds and mammals 

“ Lectures on Metaphysics, ii. 153. 

” And it is precisely for want of this mediation that Kant's " two 
stems of human knowledge, which perhaps may spring from a common 
but to us unknown root,” leave epistemology still more or less 
hampered with the old dualism of sense and understanding. 

” kvolution of Sex, by Geddes and Thomson, ist ed. p. 205, 
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we S|i4r apt iperely tiiat theae psychological aspects, ol sexual liie 
are gTP^y oxtmded, but we. had also prolonged education of off- 
sprinff by parents and imitation of tlie parents by offering. Even 
language, or, at any rate " tito linguistic impulse,'* is not wholly 
^b^t among bnitus.t Thus as the sansori'motor adjustments of 
the organism, to its etuviconment getimaUy advance in oomplexity 
and range, there is a concomitant advance in the variety and 
intimacy of its relations specially with individuals of its kind. It is 
therefore reasonable to assume no discontinuity between phases of 
experience that for the individual ace merely, elective and phases 
that are also ejective as well; and ouco the ejective level is attained, 
some interchange of experience is possilrlc. So disappears the great 
gulf fixed betwixt subjective or individual and intersubjettive or 
universal'OKperience try rival systems in philosophy. 

4. From this preliminary epistemolofriral discussion we may 
pas.s on tn the psychological analysis of experience itselL As 
to this, there is in the main substantial agreement; the ele¬ 
mentary facts of mind cannot Ire expressed in less than three 
propositions—“ I feel somehow/' “ I know something,” “ I do 
something.” But here at once there arises an important ques¬ 
tion, viz. What after all are we to understand by the subject 
of these propositions ? The proposition “ I feel somehow ” is 
not equivalent to “ 1 knitw that I feel somehow.” To identify 
the two would be to confound consciousness with selt-conscious- 
ness. We are no more confined to our own immediate observa¬ 
tions here than elsewhere; but the point is that, whether seeking 
to analyse one’s own consciousness or to infer that of a lobster, 
whether discu.s-sing the association of ideas or the expression 
of emotions, there is*always an individual self or “ subject ” in 
question. It is not enough I0 talk of feelings or volitions : 
what we mean is that some individual—man or worm—feels, 
strives, acts, thus or thus. Obvious as this may seem, it has 
been frequently either forgotten or gainsaid. It has been 
forgotten among details or through the assumption of a medley 
of faculties, each treated as an individual in turn, and among 
which the real individual was lost. Or it has been gainsaid, 
because to admit that all psychological facts pertain I0 an 
experiencing subject or experient seemed to imply that they 
pertained to a particular spiritual substance, which was simple, 
indestructible, and so forth; and it was manifestly desirable 
to exclude such a.ssumptions from psychology as a .science 
turning only at a .systematic exposition of what can be known 
and verified by observation. But, bnwever'much assailed or 
disowned, tlic concept ot .a “ mind ” or conscious 
fijra***"**" found implicitly or explicitly in all 

psychological writers whatever—not more in Berke¬ 
ley, who accept.s it ns a fact, than in Hume, who treats it as a 
fiction. This being so, we .are far more likely to reach the truth 
eventually it wc openly acknowledge this inexpugnable assump¬ 
tion, if such it prove, instead of resorting to all sort.s of devious 
periphrases to hide it. Now wherever the word .Sufi/crt, or 
its derivatives, occurs in psychology wc might substitute the 
word Ego and analogous derivatives, did such exist. But 
Subject IS almost always the prelerabW term; its impersonal 
form is an advanttige, and it readily recalls its modem correlative 
Object. Moreover, Ego has two sen.ses, distinguished by Kant 
as pure and empirical, the latter of which was, of course, an object, 
the Me known* while the former was subject always, the I know¬ 
ing. By pure Ego or Subject it is proposed to dentite hero the 
simple fact that everything experienced is referred' to a Self 
experiencing. This psychological concept, of a self or subject, 
then, is after all by no means identical with the metaphysical 
concepts of a soul or mind-atom, or of mind-stuff not atomic; 
it may be kept as free from metaphysiwl implications as the 
concept of the biological individual or organism with which it is 
so intimately, connected. 

The attempt, indeed, has frequently been made to resolve the 
former, into the latter, and so to find in mind only such an indi- 
AUtmnim ia ''k'nality as has an obvious counterpart in this indlvidn- 
mxtndeihe organism,».«. what we may call an objective 

individuality. Itiil such procedure owes all it* ptausi- 
hillty to the fact tint it leaven out of sight the dH- 
ferencB between’ the biological and the psychological standpoints. 
Ail that the biologist meana by a dog is “^the aumof the phenomena 


‘Cf. Darwin, Descent of Man. i. 56, 


which, mokii up its corporeal exiitauca*'* And, tnaamuab. os lt» 
presentation to any one in par.ticular is a point ol no import¬ 
ance, the fact of presentation at alt may be very well dropped 
out of aecount. Let us now turn to- pyoHotogy: Why should wet 
not here follow Huxley and take “ the word '^soul' simply aaai 
name for thu scries of mental phenomena which make up an ihdi-. 
vidual mind ” ? ” Surely the moment wc try distinclly- to under¬ 
stand this question wc realize that the cases are different. *' Scries 
of mmtul phenomena ” for whom ? For any passer-by such as 
miglifc take stock of our biological dog ? No, obviously only for 
that individual mind itself; yet that is suppo.scd to be made up of,, 
to be nothing dilferent from, the scries of phenomena. Are we, 
then, (i) quoting J. S. Mill’s words. " to accept the paradox that 
something which ex hypolhesi is but a series of feelings, can be 
, aware ol Usclf a* a series " ? < Or (2) shall wo say that the sevorai. 
parts of the series are mutually phenomenal, much as A may look 
at B, who was just now looking at A ? Or (,i) finally, shall we say 
that a large part of the .so-called scries, in fact every term but one, 

. is phenomenal for the rest—for that one ? 

As to the first, paradox is loo mild a word for it; even contradiction 
w'ill hardly sufllce. it is as impossible to express " being awarc'Of ” 
by one term as it is to express an equation or any other rHation by 
one term; what knows can no more be identical with what is known 
than a wc-iglit with what it weighs. If a scries of feelings is what 
is known or presented, then what knows, what it is presented to, 
cannot be tl>a 4 series oi leelmgs, and tliis without regard to the point 
Mill raenlioub, viz. that the infinitely greater part of the series Ls 
either xiasl or future. The question is not in the first instance one 
of time or substance at all, but simply turns upon the lact that 
knowledge or consciousness is unmeaning except as it implies somo- 
tliiug knowing or conscious of something. But it may be replied : 
Granted tliat the formula for con.sciuusncss is something doing some¬ 
thing, to put it generally; still, if the two somethings arc the same 
when I touch myself or when I see mysclt. why may not agent and 
patient be the same when the action is knowing or being aware ot; 
why may i not know myself—in fact, do I not know myself / Cer¬ 
tainly not; agent and jialient never are the same in the same acl; 
such terms as .sell caused, self-moved, self-known, cl vi genus amne, 
cither connote the incomprehensible or are abbreviated expressions 
—a.s, e.g. loucliing oneself when one's right hand touches one's left. 

And so we come to the allernative ; As one hand washes the 
other, nuiy not ditlerenl members of the series of fei'lmgs he subject 
and object in turn ^ Compare, for example, the slate ol mind oj a 
man succ.nmliing to leuiptiition fas he jiictures liimself enjoying 
the cm-eted good and impatiently repiidi.ates scruples ol conscii'Hec 
or dictates ol prudunce) with his state when, filled with remorse, he 
sides with comieience and condemns tins “ former sell "—^Ihe 
" better self " having meanwhile become supreme. Vlere I he cluster 
of pre.sejitations and their associated sentiments and motives, which 
together jilayed the role of self in the first situation, have—only 
momentarily it may be true, but .still bavi'—for the time Ihe place 
of not-selt; and under abuorinat cireunistaiices this partial altwiia- 
.lioii may become complete alieiiallon, a-s in what is called “ ilouble 
consciousness," Or again, the development of self-consciousness 
might Ik- loosely described as taking the subject or self of one stage 
as an object in the next—self being, r.g., first identified with llio 
body an<l afterwards distinguished Irnm it. But all this, howi-ver 
Irue, is Iwsidc Ihe mark; and it is really a very serious misnomer to 
speak, as e.g. Herbert Spencer does, of the development of self- 
consciousness as a “ difforeiitiation of sulijcct and object.” It is, if 
anvtliiitg, a differentiation of object and object, i.e. in jilaincr 
words, it is a diitcrentiation amonjj presentations—a differentiation 
every step ol which implies just that relation to a subject which it is 
supposed to supersede. 

There still remains the altcrmalive, expressed in the words of J. S. 
Mill, viz. " the alternative of Ixdieving that the Mind or Ego is .some¬ 
thing different from any series of feelings or possibilitios oi thorn." 
To admit this, of course, is lo admit Ihe necessity of distinguishing 
between Mind or Ego. meaning (he unity 01 continuity of conscious¬ 
ness as a complex of presentations, and Mind or F.go as the subject 
to which this complex is jiresented. In dealing with the body from 
Ihe ordinary biol^ical .standpoint no such necessity arises. But, 
whereas there the individual organism is spoken of unequivocally, 
in psydiology, on the other hand, the individual mind may mean 
either (i.) tie scries of feelings or " mental phenomena '' above 
referred to; or (ii.) the subject of these feelings tor whom they are 
jibonomena; or (iii.) the subject of these feelings or phenomena plus 
the series of feelings or phenomena themselves, the two toeing in that 
relation to each other in which alono the one is subject and tho 
other a series of. feelings, phenomena or objects. It is in this ^st 
sense that Mind is used in empirical psychology.' Its exclusive use 
in the first sense is favoured only by those who shrink from tho 
speculative associarions connected with its exclusive use in the 


• T. H. Huxley, Hume, “ English Men of Letters Series " (1879),. 
p, 171. 

" Huxley, op. eil. ,p. 172. 

' Examtnalion of Sir W. Hamilton's Philosophy, ch. xii. fin. 

“ A racaiiing better expressed, as said above, by experience. 
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secon^i. Bitt.'paji*iud*gyi*i>atcaUed:<qMntQtcuiMaaitlM«elatfi» 
oi Bukiect to. okjMt or,, w. we suv oatt tbo fact oi praaeatatioA.. 
OiLtbe-otha haM, as haa.beeiLaaI<l,.the attempt toignora ona tern 
n{ t&e relation ia Uopelaaa; and equally hopeleas, even futfll;, a (he 
attempt, by meane m phiasea stum as oonscioasneu- or (he ai^y 
of consdonsnen;. to dmpeBse with. the. renogaition at a conscious 
subjwt, 

^ We might now proceed tu inquire more closely into the 
chMacter anif rEletions of. the. three invariable constituents of 
psyohkali life which are broadly distinguished as 
** cognitions, feelings and; conations. But w* should 

be at once confronted by a doctrine which, strictly taken, 
amounts, almost to a. denial of this tripartite elssaificatioaef the 
facts of mind—the doctrine, viz-, that fetUnfi alone is primordial 
and invatiably {Hesent wherever there is consciousness at all. 
Every living creature, it is said, feels, though it may never do 
any more; only the higher animals, and these only after a time, 
learn, to discriminate and identify and to act with a purpose. 
This doctrine, as might he expected, derives its plausibili^ partly 
from the vagueness of psychological terminology, and partly ftom 
the intimate connexion that undoubtedly exists between feeling 
and cognition on the one hand and feeling and volition on the 
other. As to the meaning of the term, it is plain that further 
definition is requisite for a word, that may mean (a) a. touch, 
as feeling of roughness; (A) an organic sensation, as feeling of 
hunger; (c) an emotion, as feeling of anger; (d) feeling proper, 
a-s pleasure or pain. But, even taking feeling in. the lust, its 
•Stricter sense, it has been maintained that all the more complex 
forms of consciousness are resolvable into, or at Iraal have been 
developed from, feelings of pleasure and pain. The only proof 
of such position, since, we cannot directly observe vhe beginnings 
of conscious life, must consist of considerations such as the 
following. So far as we can judge, we fuu’, feeling everywhere; 
but, as we work downwards from higher to lower forms of life, 
the possible variety and the definilcncss of scase-impressions 
both steadily diminish. Moreover, we can directly observe in 
our otvn organic sensations, which seem to come nearest to the 
whole content of primitive or infantile experience, an almost 
entire absence of any assignable fuale. Finally, in our scnsc- 
e.xpcrience generally, we find the element of feeling at a maximum 
in the lower senses and the cognitive element at a inaximnm 
in the higher. But the so-called intellectual senses are the most 
used, and use (we know) blunts feeling and favours intellection, 
os we see in chemists, who sort t)ie most filthy mixtures by smell 
and taste without discomfort. If, then, feeling predominates 
more and mure, as we approach the beginning of. conscious life, 
may we not conclude Mint it is its only essential constituent ? On 
the contrary, such a conclusion would he rash in the extreme. 
Two lines, e.g., may get nearer and nearer and yet will never 
meet, if the rate of approacli is simply proportional to the dis¬ 
tance. A triangle may be diminished indefinitely, and yet we 
cannot infer that it becomes eventually all angles, though the 
angles get no less and the sides do. Before, then, we decide 
whether pleasure or pain alone can ever constitute a complete 
c.xperience, it may be well to inquire into tlie connexion between 
feeling and cognition, on the one hand, and between feeling and 
conation on the other, so far os we con now observe. And tlus 
is an inquiry whiclr will help us towards an answer to our main 
question, namely. Uiat concerning the nature and connexions 
of what ate commonly regarded as the three ultimate facts of 
mind. 

Broadly speaking, in any state of mind that W'e can directly 
observe, what wc find is (,i) that we are aware of a certain change 
Rtiatloa of sensations, thoughts nr circumstances, (2) that 

PteOat to ■we Stee pleased, or pained with the change, and (3) 
CogoMott that we act. accordingly. We never find that feeling 
aagCoaw directly alters— i.e. without the intervention of the 
action to which it prompts—either our sensations or 
situation, but that regularly these latter with remarkable prompt¬ 
ness and certain! y alter it. Wc have not first a chitnge of feeling, 
fild then a cliange in our sensations, perceptions and ideas; 
but, these changing, change of feeling follows. In short, feeling 
appears to be an effect, which therefore cannot exist without 


I! its cauteytliouifhi ar differtat draaastaBOtt thftaaKeinuatdiBte' 
; caan iBaypradaaaa dtfieeeRtstnoiiat orcveata difowittgtctct 
, of feeling. Tunuhg'&iont what w« na^caU' the.rao^ve ph^ 
of an o^rience. to the antive or a^^tetitiva phase,, wa find'in like 
manaor that feelisg' is: certain^ not—in such caietias. wc oaa 
cWarly observe—thcwhole of what we experience at any moment. 
True, in oommoni speech we taBt olliki^ pleasure and d&fifting: 
pain; but this is either tautolo^; ecpit^lent to saying we ore 
{deased when, we are pleaaed aid panted when we' ate pamed;. 
or else it is an. aflowaibls abbreviation, and means that we like 
pleasurable obfarts and dislike painful objects, as when we: say 
we like feeling warm and dislike feeiiiig hungry. But feeling 
warmior feeling hungry, we must remember, is not pure fedkg 
in the stricter sense of the word. Within the limits of our 
observation, then, we find that feeling accompanies some more 
or less definite presentation which for the sake of it bccocnes the 
object of appetite or aversion; in ether words, feeling implies 
a relation to a ploasurable or painfbl presentation or situatiorr, 
that, os cause of feeling or as end of the action to which feelmg 
prompts, is doubly distinguished from it. Thus the very facts 
that lead us to distinguish feeling from cognition' and! conation 
make against the hypothesis, that consciousness can ever bs all 
feeling. 

But, as already said, the plausibility of this hypothesis, is in 
good part due to a laxity in the use of ternts. Most psycholo¬ 
gists before Kant, and some even to the present day, p^ii^and 
speak of pleasure and pain os sensations. But it is, Soamt/oa 
plain that pleasure and pain are not simple ideas,. 
as Locke called them, in the sense in whicli'touches and tastes 
are—that is to say, they are never like these localized or 
projected, nor are they elaborated in conjunction with other 
sensations aird movements into percepts or intuitions of tlic 
cxtemaL This confusion of feeling with sensations is largely 
consequent on the use of one word pain both for certain organic 
sensations and for the purely subjective state of being pained. 
But. such pains not only are always more or loss definitely 
localized—which of 'itself is so tar cognition, they arc also 
distingui.shed as shooting, burning, gnawing, &c., all which symp¬ 
toms indicate a certain objective quality. Accordingly psycholo¬ 
gists have been driven by one means or another to recognize 
two “ aspects ” (Bain), or “ properties " (Wundt), in what they 
call a sensation, the one a “ sensible or intellectual ” or “ qualita¬ 
tive," the otheran “ affective ” or “ emotive,” aspect or property. 
The term “ aspect ” is figurative and obviously inaccurate; 
even tu describe pleasure and pain as properties of sensation is 
a matter open to much question. But the point whidi at 
present concerns us is simply that when feelmg is said to be the 
primordial element in consciousness more is usually included 
under feeling than pure pleasure and pain, viz. some character¬ 
istic or quality by which one pleasurable or painful ‘ensaticn is 
distinguishable from another. No doubt, as we go downwards 
in tile chain of life the qualitative or objective elemaite in the 
so-called sensations become less and less definite; and at the same 
time organisms with well-developed sense-organs give place to 
others without any clearly differentiated organs at all. But 
there is no ground fcr supposing even the amoeba itself to be 
affeeted in ail respects the same whether by changes,of tempera¬ 
ture or of pressure or by cJianges in its internal fluids, albeit all 
of these chjHiges will further or hinder it.s life and so presumably 
be in some sort pleasurablo or painful. On the whole, then, 
there arc grounds for saying that the ondoavuur to represent all 
the various facts of conutiousness as evolved out of feeling is 
due to a hasty striving after simplicity, and has been favoured 
by the ambiguity of the term feeling it.seU. If by feeling we 
mean a certain subjective state varying continuously in intensity 
and passing from time to time from its positive phase (pleasure) 
to its negative phase (pain), then thicpurely pathic state implies 
an agreeing or di.sagroeing something: which psychologically 
determines it. If, on the other hand, we let feeling stand for 
both this state and the cause of. it, then, perhaps, a succession 
of such “ feelings ” may make up a consciousness; but then we 
are including two of our elementary faqts under the name of. one 
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of them. The simplest form of psychical life, therefore, involves not 
only a subfect feeling but a subject having qualitatively distinguish¬ 
able presentations which are the occasion of its feeling. 

6 . We may now try to ascertain what is meant by cognition 
as an essential clement in this life, or, more exactly, what we are 
to understand by the term presentation. It was an 
important step onwards for psychology when Locke 
introduced that “ new way of ideas ” which Stilling- 
fleet found alternately so amusing and so dangerous, lly ideas 
].ncke told him he meant “ nothmg but the immediate objects 
of our minds in thinking and it wa.s so far a retrograde step 
when Hume restricted the terra to certain only of these objects, 
or rather to these objects in a certain state, viz. as reproduced 
ideas or “ images.” And, indeed, the history of psychology 
seems to show that its most important advances have been made 
by those who have kept closely to this way of ideas; the estab¬ 
lishment of the laws of association with their many fruitful 
applications and the whole Herbartian psychology may suffice 
as instances (see Herdart). The truth is that the use of such 
a term is itself a mark of an important generalization, one 
which helps to free us from the mythology and verbiage 
of the faculty-psychologists.” All the various mental facts 
spoken of as sensations, movements, percepts, images, in¬ 
tuitions, concepts, notions, have two characteristics in com¬ 
mon : (i) they admit of being more or less attended to, and 
(2) they can be variously combined together and reproduced. 
It is here proposed to use the term presentation to denote 
them all, as being the best English equivalent for w'hat 
latcke meant by idea and what Kant and llerbart called a 
V or stellung. 

A presentation has then a twofold relation—first, directly to 
the subject, and, secondly, to other presentations. The former 
relation an.swers to the fact that a presentation is attended to, 
that the Subject is more or less conscious of it: it is “ in his 
mind ” or presented. As presented to a subject a presentation 
might with advantage be called an object, or perhaps a psychical 
object, to distinguish it from what are called objects apart from 
presentation, i.e. conceived as independent of any particular 
subject. Locke, as we have seen, did so call it; still, to avoid 
jxi.ssible confu.sion, it may turn out best to dispense with the 
frequent use of object in this sense. But oft one account, at 
least, it is desirable not to lose sight altogether of this, which 
is after all the stricter as well as the older signification of object, 
namely, because it enables us to express definitely, without 
implicating any ontological theory, what we have so far seen 
reason to think is the fundamental fact in experience. Instead of 
depending mainly on that vague and treacherous word “ con¬ 
sciousness,” or committing ourselves to the position tlmt ideas 
are modifications of a certain mental substance or identical with 
the subject to whom they are presented, we may leave all this 
on one side, and say that ideas arc objects, and the relation of 
objects to subjects—that whereby the one is object and the other 
subject—is presentation; and it is because only objects sustain 
this relation that they may be spoken of simply as presentatiops. 
On the side of the subject this relation implies what, for want 
of a better word, may be called attention, extending the denota- 
Aittatioa. include even what we 

ordinarily call inattention. Attention so used will 
thus cover part of what is meant by consciousness—so much of 
it, that i.s, as answers to being mentally active, active enough 
at least to “ receive impressions.” Attention on the side of the 
subject implies intensity on the side of the object: we might 
indeed almost call intensity the matter of a presentation, without 
which it is a nonentity.’ 

The inter-objective relations of presentations, on which 
CoatlauHy f^eir second characteristic, that of revivability and 
dCoa- associability depends, though of the first irapor- 
oeiouMotMt. tance in themselves, hardly call for examination in 
a general analysis like the present. But there is one point 

' Cf. Kant's Principle of the Anticipations of Perception " In 
all phenomena the real, which is the object of sensation, has intensive 
magnitude." 


still more fundamental that we cannot wholly pass by: it 
i.s—in part at any rate—what is commonly termed the unity 
or continuity of consciousness. From the physical standpoint 
and in ordinary life wc cun talk of objects that are isolated 
and independent and in all respects distinct individuals. The 
screech of the owl, for example, has physically nothing to do 
with the brightne.ss of the moon: either may come or go without 
changing the order of things to which the other belongs. But 
psychologically, for the individual percipient, they are parts of 
one whole; the more his attention is given to the one the more 
it is taken from the other. Also the actual recurrence of the 
one will afterwards entail the re-presentation of the other 
also. Not only are they still parts of one whole, but such 
distinctness us they have at present is the result of a gradual 
differentiation. 

It is quite impossible for us now to imagine the effects of years 
of experience removed, or to picture the character of our infantile 
pre.sentations before our interests had led us habitually to 
concentrate attention on some and to ignore others. In place 
of the many things which we ran now see and hear, not merely 
would there then be a confused presentation of the whole 
field of vision and of a mass of undistinguished sounds, but even 
the difference between sights and sounds themselves would be 
without its present distinctness. Thus the further we go back 
the nearer we approach to a total presentation having the 
character of one general continuum in which differences are latent. 
There is, then, in psychology, as in biology, what may lie called 
a principle of “progressive differentiation or specialization”;* 
and this, as well as the facts of reproduction and association, 
forcibly suggests the conception of a certain objective continuum 
forming the background or basis to the several relatively dis¬ 
tinct presentations that are elaborated out of it—the equiva¬ 
lent, in fact, of that unity and continuity of consciousness 
which has been suppwsed to supersede the need for a conscious 
subject. 

There is one class of objects of special interest even in a 
general survey, viz. movements or motor presentations. These, 
like sensory presentations, admit of association and 
reproduction, and seem to attain to such distinctness 
as they po.sscss in adult human experience by a 
gradual differentiation out of an original diffused mobility which 
is little besides emotional expression. Of this, however, more 
presently. It is primarily to such dependence upwn feeling 
that movements owe their distinctive character, the possession, 
that is, under normal circumstances, of definite and assignable 
p.sychical antecedents, in contrast to sensory presentations, 
which are devoid of them. Wc cannot psychologically explain 
the order in which particular sights and sounds occur; but the 
movements that follow them, on the other hand, can be ade¬ 
quately explained only by psychology. The twilight that sends 
the hens to roost sets the fox to prowl, and the lion’s roar 
which gathers the jackals scatters the sheep. Such 
diversity in the movements, although the sensory 
presentations are similar, is due, in fact, to what we 
might call the principle of “ subjective or hedonic selection ”— 
that, out of all the manifold changes of sensory presentation 
which a given individual experiences, only a few are the occasion 
of such decided feeling as to become objects of possible appetite 
or aversion. It is thus by means of movements that we are 
more than the creatures of circum-stances and that we can 
with propriety talk of subjective .selection. The represen¬ 
tation of what interests us comes then to be associated with 
the reprc.scntation of such movements as will secure its 
realization, so that—although no concentration of attention 
will secure the requisite intensity to a pleasurable object 
present only in idea—we can by what is strangely like a con¬ 
centration of attention convert the idea of a movement into 
the fact, and by means of the movement attain the coveted 
reality. 

• The biological principle referred to is that known as von Baer's 
law, viz. “ that the progress of development is from the general to 
the special." 
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7. And this has brought us round naturally to the third of 
the commonly accepted constituents of experience. What i. 
conation, or rather conative action ? For there are two ques¬ 
tions often more or less confused, the question of 
® motive or spring of action, as it is sometimes called 

—why is there action at afi ? and the question of means—how 
do definite actions come about ? The former question relates 
primarily to the connexion of conation and feeling. It is only 
the latter question that we now raise. In ordinary voluntary 
movement we have first of all an idea or re-presentation of the 
movement, and last of all the actual movement itself—a new 
presentation which may for the present he described as the 
filling out of the re-presentation, which thereby attains that 
intensity, distinctness and embodiment we call reality. How 
does this change come about ? The attempt has often been 
made to explain it by a reference to the more uniform, and 
apparently simpler, cose of reflex action, including under this 
term what are called sensori-motor and idco-motor actions. In 
all these the movement seems to be the result of a mere trans¬ 
ference of intensity from the associated sensation or idea that 
sets on the movement. But when by some chance or mischance 
the same sensory presentation excites two or more nascent 
motor changes that conflict, a temporary block is said to occur; 
and, when at length one of these nascent motor changes 
finally prevails, then, it is said, “ there is constituted a state 
of consciousness which displays what we term volition.” ^ But 
this assumption that sensory and motor ideas arc associated 
before volition, and that volition begins where automatic or 
reflex action ends, is due to that inveterate habit of confound¬ 
ing the psychical and the physical which is the bane of modem 
psychology. How did these particular sensory and motor 
presentations ever come to be associated ? The only psycho¬ 
logical evidence we have of any \ ery intimate connexion between 
sensory and motor representations is that furnished by our 
acquired dexterities, i.e. by such movements as Hartley '•* 
styled “secondar ly automatic.” But then all these have been 
preceded by \ olitiun: as Herbert Spencer say.s, “ the child 
learning to walk wills each movement before making it.” Surely, 
then, a psychologist should take this as his typical case and 
prefer to assume that all automatic actions that come within 
his ken at all are in this sense secondarily automatic, i.e. to 
.say that either in the experience of the individual or of his 
iutcestors, volition or something analogous to it, preceded habit. 

But, if we arc thus compelled by a sound method to regard 
sensori-motor actions as degraded or mechanical forms of 
voluntary actions, instead of regarding voluntary actions as 
gradually differentiated out of something physical, we have not 
to ask; What happens when one of two alternative movements 
is executed ? but the more general question : What happens 
when any movement is made in consequence of feeling ? It is 
obvious that on this view the simplest definitely purposive 
movement must have been preceded by some movement simpler 
still. For any distinct movement purposely made presupposes 
the ideal presentation, before the actual realization, of the meve- 
ment. But such ideal presentation, being a re-presentation, 
equally presupposes a previous actual movement of which it is 
the so-called mental residuum. There is then, it would seem, 
but one way left, viz. to regard those movements which are 
immediately expressive of pleasure or pain as primordial, and 
to regard the so-called voluntary movements as elaborated out 
of these, 'flte vague and diffusive character of these primitive 
emotional manifestations is really a point in favour of this 
position. For such “ diffusion ” is evidence of an underlying 
continuity of motor presentations parallel to that already 
discussed in connexion with sensory presentations, a continuity 
which, in each case, becomes differentiated in the course of 
experience into comparatively distinct and discrete movements 
and sensations respectively," 

' Compare Spencer's Principles of Psychology, i. §§ 217, 8. 

" D. Hartley, Observations on Man (6th cd., 1854), pp. 06 sqq. 

“ It may be well to call to mind here that Alexander Bam also 
regarded cmotion.'il expression as a possible commencement of action. 
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But whereas we can only infer, and that in a very roundabout 
fashion, that our sensations are not abomtely distinct but are 
parts of one massive sensation, as it were, we are still liable under 
the influence of strong emotion directly to experience the corre¬ 
sponding continuity in the case of movement. Such motor- 
continuum we may suppose is the psychical counterpart of that 
permanent readiness to act, or rather that continual nascent 
acting, which among the older physiologists was spoken of as 
“ tonic action.” This “ skeletal tone,” as it is now called, is 
found to di.sappear more or less completely from a limb when its 
sensory nerves are divided. " In the absence of the usual 
stream of afferent impulses passing into it, the spinal cord 
ceases to send forth the influences which maintain the tone.” ‘ 
And a like intimate dependence, we liavc every reason to believe, 
obtains throughout between sensation and movement. We 
cannot imagine the beginning of life but only life begun. The 
simplest picture, then, which we can form of a concrete state 
of mind is not one in which there are movements before tl.ere 
are any sensations or sensations before there are any movements, 
but one in which change of sensation is followed by c' ange 
of movement, the link between the two being a change of 
feeling. 

Having thus simplified the question, we may now ask again: 
How is this change of movement through feeling brought about ? 
The answer, as already hintid, appears to be; Dependence 
By a change of attention. We learn from such otAction ct 
observations as psychologists describe under the 
head of fascination, imitation, hypnotism. Sic., that the mere 
concentration of attention upon a movement is often enough 
to bring the movement to pais. But, of course, in such cases 
neither emotion nor volition is necessarily implied; but none 
the less they show the close connexion that exists between 
attention and movements. F.verybody, too, must often 
liave observed how the execution of any but mechanical 
movements arrests attention to thoughts or sensations, and 
how, vice versa, a striking impression or thought interrupts 
him in the performance of skilled movements. Let us 
suppose, then, that we hav e at any given moment a certain 
distribution of attention between sensory and motor presenta¬ 
tions; a change in that distribution then will mean a change 
in the intensity of some or all of these. But, in the case of 
motor presentations, change of intensity means change of 
movement. Such changes are, however, quite minimal in 
amount so long as the g ven presentations are not conspicu¬ 
ously agreeable or di.sagreeable. So soon os they are, however, 
there is evidence of a most intimate connexion between feeling 
and attention; but it is hardly possible adequately to exhibit 
this evidence without first attempting to ascertain the charac¬ 
teristics of the presentations, or groups of presentations, that 
are respectively pleasurable and painful, and this must occupy 
us later on. 

8 . We are now at the end of our analysis, and the results 
may perhaps be most conveniently summarized by first throwing 
them into a tabular form and then appending a Primordui 
few remarks by way of indicating the main purport Fecit at 
of the table. Taking no account of the specific 
difference between one concrete state of mind and another, 
and supposing that we are dealing with presentations 

but only to reject it in favour of his own peculiar doctrine of " spon¬ 
taneity,” which, however. Is open to the objection that it makes 
movement precede feeling instead of following it—an objection 
that would be sciious even if the arguments advanced to support 
his hypothesis were a.s cogent as only Bain supposed them to be. 
Against the po.sition maintained above he objects that " the emo¬ 
tional wave almost invariably at!ec,.s a whole group of movements,” 
and therefore does not furnish the "isolated promptings that are 
desiderated in the case of the will" {Mental and Moral Science, p. 
323). But to make this objection is to let heredity count for nothing, 
in fact, wherever a variety of isolated movements is physically 
possible there also we always find corresponding instincts, ” tluit 
untaught ability to perform actions,” to use Bain’s own language, 
which a minimum of practice suffices to perfect. But then these 
suggest gradual ancestral acquisition. 

* Foster, Tf,\i-Book of Physiology, § 557. 
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in tfaeir limplest form, t.«. ss somtions and -movementa, we< 
have:— 


:(i) nan-vcdustaiify attend-j 
ing to changes in the}- 
sensory-continuum'; J 
[CogmWofi] 


Presentation^ 
of SMSory i 


A SUBJECT i 


(i) being, in consequence, 
either pleased or 
pained; 

IFeelitif] 


OBJECTS. 


and (3) by voluntary atten-J 

■lion or "innervation" = Presentation 
producing chinges in ' of mator 
1 he motor-continuum.' 

[Conation] 


Of the tliree phases or functions, thus analytically distinguish¬ 
able, but not really separable, the first and the third correspond 
in the main with the receptive and active states or powers of the 
older psychologists. The second, being more difficult to isolate, 
was long overlooked; or, at all events, its essential characteristics 
were not distinctly marked, so that it was confounded either with 
(I), which is its cause, or with (3), its effect. But perhaps t he most 
important of all psychological di.slinetions is that which traverses 
both the old bipartite and the prevailing tripartite analysis, 
viz. iKat between the subjert on the one hand, as acting and 
feeling, and the objects of this activity on the other. With 
this distinction clearly before us, instead of crediting the sub¬ 
ject with an indefinite number of faculties or capacities, we must 
seek to explain not only reproduction, association, &c., but all 
varieties of thinking and acting, by the laws pertaining to ideas 
or presentations, leaving to the subject only the one fiowcr of 
variously distributing ihat attention upon which the intensity 
of a presentation in part depends. VVhat we call activity in 
the narrower sense (as e.g. purposive movement and intellection) 
is but a special form of this single subjective activity, although 
a very important one. 

According to this view, then, presentations, attention, feeling, 
are not to be regarded as three co-ordinate genera, each of whicli 
i.s a complete “ .state of mind or consciousness,’’ i.e. as being all 
alike included under this one supreme category. There is, as 
Berkeley long ago urged, no resemblance between activity and 
an idea; nor is it easy to see anything common to pure feeling 
and an idea, unless it lie that both po.s.ses.s intensity. Classifica¬ 
tion seems, in fact, to be here out of place. Instead, therefore,of 
the one summum genus, stale of mind or consciousness, with its 
three co-ordinate subdivisions—cognition, emotion, conation— 
our analysis seems to lead u.s to recognize three distinct and 
irreducible components—attention, feeling, and objects or 
presentations—-as together, in a certain connexion, constituting 
one concrete state of mind or psychosis. Of such concrete 
states of mind or psychoses we may then .say—so far agreeing 
with the older, bipartite p.sycholugy—that there are two forms,' 
corre.sprmding to the two ways in which attention may be 
determined and the two classes of objects ultanded to in each, 
viz, (j) the sensory or receptive attitude, when attention'is 
non-voluntarily determined, i.e. where feeling follows the act 
of attention; and (2) the motor or ccctive attitude, where feel¬ 
ing precedes the act of attention, which is thus determined 
voluntarily. 

Attention. 

g. Instead of a congeries of faculties we have assumed a 
single subjective activity and have proposed to call this attention. 
Some further explication of thi.s position seems to be desirable. 
We .start with the duality of subject and object as fundamental. 
We .say of man, mouse, or monkey that it feels, perceives, 
remembers, infers, strives, and so forth. Leavmg aside the first 
term, it .is obvious that all the rest imply both an activity and 
an object. Is it possible to resolve these in.stances into a form 
in which the assumed diversity of the act will appear os a diver¬ 
sity of the object ? At fir.st sight it looks rather as if the kind 

' To cover more complex cases we might here add the words " oi 
trains of ideas." 


of activity might vary while the object remained the same; 
that tig. we ^perceived on object and later on remembesed or 
desired it. It would then be most natural to leier these several 
activities to corresponding faculties of perception, memory 
and desire. This, indeed, is the view embodied in common 
.speech, and for practical purposes it is doubtless the simplest 
and the best. Nevertheless, a more thorough analysis shows that 
when the supposed faculty is different the object is never entirely 
and in all respects the same. Thus in perception, e.g., we deal 
with “ impressions ” or primary presentations, and in memory 
and imagination with “ ideas ” (in the later sense) or secondary 
presentations. In desire the viant of tlie object gives it an 
entirely different setting, adding a new characteristic, that of 
value or worth, so that its acquisition becomes the end of a series 
of efforts or movements. Tm; older psychology, by its accept¬ 
ance of the Cartesian doctrine that all the facts of immediate 
experience are to be interpreted as subjective modifications, 
failed to distinguish adequately between the subject as active 
and the objects of its activity. Hence the tendency to rest 
content with the pttpular distinction of various faculties in spite 
of the underlying sameness implied in the common application 
of “ conscious ’’ to them all. In fact, Locke’s definition of idea 
(in the older and wider sense) as I he immediate object of con¬ 
sciousness or thinking was censured by Reid as “ the greatest 
blemish in the Essay on Human Understanding." But, accepting 
this definition as implied in the duality of subject and object, 
and accepting too tlie underlying sameness which the aclivc 
form “ conscious ’’ undeniably implies, we have .simply to ask; 
“ Which is the better term to denote this common element— 
consciousness or attention ? " 

Con.sciou.sness, as the vaguest, most protean and most treach¬ 
erous of psychological terras, will liardly serve our purpose. 
Attention, on the other hand, has an invariable active sense, 
and there is an appropriate verb, to attend. But miuiy things, 
it may be said,are presented while few arc attended lo; if atten¬ 
tion is to be made coextensive with the activity implied in 
consciou'nc.ss, will not the vital distinction between attention 
and inattention be lost ? In fact, however, this distinction 
implies .a covert comparison, not an absolute contrast. In 
everyday life we recognize many degrees of attention, ranging 
from an extreme of intense concentration to one of complete 
remission, as Locke long ago pointed out;’ Between these 
extremes there is perfect continuity, and not a difference of 
kind; to apply tlie one term attention to the whole range is 
very like applying the one term magnitude to large and small 
quantities alike. 

But it is not enough to show that when we commonly talk 
of different faculties we also find psychological differences of 
object, and to assert that if there is one common .factor in all 
.p.sy'chicai activity this factor is attention. To make our position 
secure it is needlul to show directly that all the various faculties 
witli which a subject cun be credited are resolvable into attention 
and various classes or relations or states of presentations that 
are attended to. How far this is possible remains lo be seen as 
we proceed. In the case of the so-callcd " intellectual powers ” 
the position is generally conceded, but so far as the voluntary 
or active powers are concerned it is as generally denied. Now, 
in so far as volition implies not merely action, overt or intended, 
but also motives, in so far also it must be acknowledged it 
contains a factor not re.solvable into attention to motor presenta¬ 
tions. This further factor, which has been called “ the volitional 
character of feeling,’’ we here leave aside. Apart from this 
direct spring of action, then, the question is whether the active 
process itstlf differs from the cognitive or receptive process 

" " Tliat tlicre are ideas, some or other, always present in tke 
mind of a waking man, every one’s experience convinces him; ftiough 
the mind employs itself about them with several degrees of attention. 
Sometimes the mind fixes itself with such intention ... that it shnits 
out all other thoughts anti takes no notice ot the ordinary impressions 
made on the senses;... at other times it barely.obsnrvf.s the train of 
ideas .. . without directini; and pursuing any of them: and at other 
times it lets them pass almost quite unregarded as taint shadows 
that make no impteasion " tfEssay, ii. 19, §§ 3 > 4 )- 
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save ia being attention to a mcial dss of ebjeote. vPirst vf 
1^, it is notWortliy that both have the 'gome characteristics. 
Thus, what Hamilton c^led “ the law of limitation ” 'holds tuf 
eachialike and of either with respect to the other; 'and it holds 
too not only of the number of presentations but also of the 
intensity. We can be absorbed in action just as much as in 
perception or thought; also, as already said, movements, unless 
they are inecbanic^, inhibit ideais; and vice versa, ideas, other 
than associated trains, arrest movements. Intoxication, hypno¬ 
tism or insanity, rest or exhaustion, tell on apperception as well 
as on innervation. The control of thoughts, equally with the 
control of movements, requires effort; and as there is a strain ' 
peculiar to intently listening or gazing, which is known to have 
a muscular concomitant, so too thei;e i.s a strain characteristic 
of recollection and visualization, which may quite well turn out 
to be muscular too. When movements have to be as.sociated, 
the same continuous attention is ciilled for as is found requisite 
in associating sensory impressions; and, when such associati.'ms 
have become very intimate, dis.sociation is about equally difficult 
in Iwth ca.ses. 

There is one striking fact that brings to light the essential 
sameness of apperception and innervation, cited by Wundt 
for this very purpose, in so-called “ reaction-time ” experi¬ 
ments It is found, when the impression to be registered follows; 
on a premonitory signal after a certain brief interval, that then ■ 
the reaction (rcgi.stering the impression) i.s often instantaneous; 
the reaclion-time, in other words, i.i nil. In such a case the 
•subject if. aware not of three separate events, (i)the perception 
of the, impression; (2) the reaction; (3) the perception of this; 
but the fact of tlic impression is realized and the registering 
movement is actualized at once and together; the subject is 
con.scious of one act of attention and one only. 

Theory oj Presentations. 

10. We come now to the exposition of the objects of attention 
or consciousne.ss, i.e. to what we may call the objective or 
presentational factor of p.sychical life. The treatment of this 
will fall naturally into two divisions. In the first we shall have 
to deal with its general rharactcristics and with the fundamental 
jirocesses which all presentation involves. In view of its genera! 
and more or less hypothetical character ■we may call it the 
theory of presentation. We can then pass on to the special 
forms of presentations, known as sen.sations, percepts, images. 
&c., and to the special processes to Which these forms lead up. 

This exposition will Jie simplified if we start with a supposition 
that will enable us to leave aside, at lca,st for the present, the 
Ataumptloa difficult question of hei'edity. Wc know that in 
ote Paycho- the course of each individual’s life there is more 
logical or les.s of progressive differentiation or development. 
imilvidttai. further, it is believed that there has existed a series 
of seutient individuals beginning with the lowest form of life 
and advancing continuou.sly up to man. Some traces of the 
advance already made may be reproduced in the growth of each 
human being now, but for the most part such traces have been 
obliterated. What was experience in the past has become 
instinct in the present. The descendant has no consciousness 
of his ancestor’s failures when performing by “ an untaught 
ability ” what they slowly and perhaps painfully acquired. 
Rut, if we are to attempt to follow the genesis rf mind from 
its earlie.st dawn, it is the primary experience rather than the 
eventual instinct that we have first of all to keep in view. To 
this end, then, it is proposed to assume that we are dealing with 
one individual who has continuously advanced from the begin¬ 
ning of psychical life, and not ivith a series of individuals of 
whom all save the first inherited certain rapacities from their 
progenitors. The lite-history cf such an imaginary individual, 
that is to say, would -correspond with all that was new in the 
experience of a certain typical scries of individuals oadt of whom 
advanced a certain stage in mental differentiation. On the 
other hand, from this history would be omitted that inherit d 
reproduction of the net results, so to say, of ancestral experience, 
that innate tradition by which tdone, under the actual conditions 
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of enstencoy prcgreM'is ponfbte. fbe'piocett oftbuormroduOx 
ing tlut old m^ht‘differ as widely from fbM of produciti|f the new 
as olectrotyping ‘does from engraving. However, -point is 
that as psychologiste we know nothing directly ibwt iti'neither 
can we distinguirit precisely at any link initHcchain'Of 'lite’wblit 
is old and inherited—originarm the sense of Lockoani Ij^btrite 
—from what is new'oe aoqwiied-Miriginal in the modnm‘sense. 
But we are bound as a matter of method to suppose all com¬ 
plexity and differentiation among presentations to have been 
originated, i.e. experimentall y acquired, at 'some time-or other. 
So long, then, as we are concerned primarily with the progress 
of this differentiation we may disregard the fact that it has not 
actually been, as it were, the product of one hand dealing with 
one tabula rasa to use Locke’s—originally Aristotle’s—figure, 
but of many hands, each of which, starting •with a reproduction 
of what had been wrought on the preceding tabulae, put in more 
or fewer new touches 'before devising the whole to a successor 
who would proceed in like manner. 

II. What is implied in this process of differentiation end 
what i.s it that becomes differentiated ?—these are the questions 
to which we must now attend. Psychologists have ro«P/«> 
usually represented mental ad\ance as txmsisting aeattiov 
fundamentally in the combination and recomhina- CoaUimam. 
tion of various elementary units, the so-called sensations 
and primitive movements: in other words, as txmsisting 
in a species of “ mental chemistry.” If we are to resort to 
physical analogies at all—a matter of very doubtful pro¬ 
priety—we shall find in the growth of a seed or an embryo 
far better illustrations of the unfolding of the contents erf con- 
sciou.sness than in the building up of molecules: the process 
seems much more a segmentation ot what is originally contimious 
than an aggregation of elements at first independent and distinct, 
t omparing higher minds or stages of mental development with 
lower—^by what means such eomparison is possible we need not 
now consider—we find in the higher conspicuous differencw 
between presentations which in the lower are indistinguishablo 
or absent altogether. Tlie worm is aware only of the difference 
between light and dark. The steel-worker sees half a dozen 
tints where others see only a uniform glow. To the child, it is 
said, all faces are alike; and throughout life we are apt to irotc 
the general, the points of resemblance, before the special, the 
points of difference. But even when most definite, what w« 
rail a presentation is still part of a larger whole. It is not 
separated from other presentations, whether simultaneous 01 
successive, by something which is not of the nature of presenter 
tion, as one island is separated from another by the intervening 
sea, or one note in a melody from the next by an interval of 
silence. In our search for a theory of presentations, then, 
it is from this “ continuity of consciousness ” that we must take 
our start. Working backwards from this as we find it now, we 
arc led alike by particular facts and general considerations to 
the conception of a Mum objectivum or objective cui tinuum 
which Is gradually differentiated, thereby giving rise to what we 
call distinct presentations, just as some particular presentation, 
clear as a whole, as Leibnitz would say, becomes with mental 
growth a tomplex of distinguishable parts. Of the very begin¬ 
ning of this continuum we nm say nothing; absolute beginning 
arc beyond the pale of science. Experience advances as this 
continuum is differentiated, every differentiation being a change 
of pres.ntation. Hence the commonplaee of psychologists— 
We are only conscious as we are conscious of change. 

But “ change of consciousness ” is too loose an expression 
to take the place of the unwieldy phrase differentiation of a 
presentation-continuum, to who it we have been 
driven. For not only does the lertn ” consciovsness ’’ leraatiation 
confuse what exactness requ ires us to 1. eep distinct, an ot Prvw 
activity and its object, but also the term ‘ cbinge ” 
fails to express the characteristics which distinguish 
new presentations ft- m other changes. Differentiation implies 
that the simple becomes complex cr the complex more complex; 
it implies also that this increased complexity is due to the pe^ 
sistence of former changes; we may evefi say sudi persistence is 
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essential to the very idea of development or growth. In trying, 
then, to conceive cur psychological individual in the earliest 
stages of development we must not picture him as experiencing 
a succession of absolutely new sensations, which, coming out 
of nothingness, admit of being strung upon the “ threild of 
ccmsciousnoss ” like lieads picked up at random, or cemented 
into a mass like the hits of stick and sand with which the young 
caddis covers its nakedness. The notion, which Kant has done 
much to encourage, that psychical life begins with a confused 
manifold of sensations—.devoid not only of logical but even of 
psychological unity—is one that becomes more inconceivable 
the more closely we consider it. An absolutely new presentation, 
having no sort of connexion with former presentations till the 
subject has syntliesized it with them, is a conception for which 
it would be hard to find a warrant either by direct observation, 
by inference from biology, or in considerations of an a priori 
kind. At any given moment we have a certain whole of 
presentation.®, a “ field of consciousness,” psych(.logi(sdly one 
and continuous; at the next we have not an entirely new field 
but a partial change within this field. Many who would allow 
this in the case i f representations, i.e. where idea .succeeds idea 
by the workings of association, would demur to it in the case of 
primary presentations or sensations'. “ For,” they would sjiy, 
“ may not silence be broken by a clap of thunder, and have not 
the blind been made to see ? ” To urge such objections is to 
mi.ss the drift of our discussion, and to answer them may .seive 
to make it clearer. Where silence can be broken there are 
representations of preceding sounds and in all probability even 
subjective presentation.? of sound as well; silence as experienced 
by one who has heard is very different from the silence of Con¬ 
dillac’s statue before it had ever heard. Tlte question is rather 
whether such a conception as that of Condillac’s is possible; 
supposing a sound to be, qualitatively, entirely distinct from a 
smell, could a field of consciousness consisting of smells be 
followed at once by one in which sounds had part ? And, as 
regards the blind coming to see, we must remember not only 
that the blind have eyes but that they are descended from 
ancestors who could see. What nascent presentations of 
sightarethus involved it would be hard to say; and the problem 
of heredity is one tlu.t we have for the present left aside. 

The view here taken is (i) that at its first appearance in 
psychical life a new sensation or so-called elementary presenta¬ 
tion is really a partial modification of some pre-existing presenta¬ 
tion which thereby becomes as a whole more complex than it 
was before; and (2) that this complexity and diSerentialion of 
parts never become a plurality of discontinuous presentations, 
having a distinctnes.? and individuality such as the atoms or ele¬ 
mentary particles of the physical world are supposed to have. 
Beginners in psychology, and some who are not beginners, are apt 
to be led astray by expasitions which .set out from tjie .‘■ensations 
of the special senses, as if these furnished us with the type of an 
elementary presentation. The fact is we never experience a 
mere sensation of colour, sound, touch, and the like; and what 
the young student mistakes for such is really a perception, a 
sensory presentation combined with various sensory and motor 
presentations and with representation.®—and having thus a 
definiteness and completeness only possible to complex pre¬ 
sentations. Moreover, if we could attend to a pure sensation 
of sound or colour by itself, there is muclt to justify the suspicion 
that even this is complex and not simple, and owes to such com¬ 
plexity its clciirly marked specific quality. In certain of our 
vaguest and must diffused organic sen.satiun.s there is probably 
a much nearer approach to the character of the really primitive 
presentations. 

In such sensations we can distingui.sh three variations, viz. 
variations of quality, of intensity, and of wliat Bain called 
o/ffii«/oa massiveness, or, as we shall say, extensity. This 

anf last characteristic, which everybody knows who 

Rutrictioa, Jmows the difference between the ache of a big 
bruise and the ache of a little one, between total and 
partial immersion in a bath, is, as we shall sec later on, an 
essential element in our perception of space. But it is certainly j 


not the whole of it, for m this experience of massive sensation 
alone it is impossible to find other elements which an analysis 
of spatial intuition unmistakably yields. Extensity and exten¬ 
sion, then, are not to be confounded. Now we find, even at our 
level of mental evolution, that an increase in the intensity of a 
sensation is apt to entail an increase in its extensity too. In 
like manner we observe a greater extent of movement in emo¬ 
tional expression when the intensity of the emotion increases. 
Even the higher region of imagination is no exception, as is shown 
by the whirl and confusion of ideas incident to delirium, and, 
indeed, to all .strong excitement. But this “ diffusion ” or 
“ radiation,” as it has been called, diminislies as we pass from 
the class of organic sensations to the sensations of the five senses, 
from movements expressive of feeling to movements definitely 
purposive, and from the tumult of ideas excited by passion to 
the steadier sequences determined by efforts to think. Increased 
differentiation seem.s, then, to be intimately connected witli 
increased “ restriction.” Probably there may be found certain 
initial differentiations which for psychology are ultimate facts 
that it cannot explain. As already said, the very beginning of 
experience is beyond us. though it is our business—teorWwg from 
within—io push buck our analysis os far as we can. But some 
differentiations being given, then it may be safely said that, in 
accordance with what we have called the principle of subjective 
selection (.see § (>), attention would be voluntarily concentrated 
upon certain of Ihase and upon the voluntary movements 
specially connected with them. To such subjectively initiated 
modifications of the presentation-continuum, moreover, we may 
reasonably suppo.'e “ restriction ” to be in large measure due. 
But increased restriction would render further differentiation 
of the given whole of presentation possible, and so the two 
proces.ses might supplement each other. The.se processes have 
now proceeded so far that at the level of human consciousness 
we find it hard to form any tolerably clear conception of a field 
of consciousness in which an intense sensation, no matter what, 
might—so to say—diffuse over the whole. Colours, e.g., arc 
wilh us so distinct from sounds that—except as regards the 
excitement of attention or the drain upon it—^there is nothing 
in the intensest colour to affect the simultaneous pre.senlation 
of a sound. But at the beginning whatever we regard as the 
earliest differentiation of sound might have been incopresen table 
with the earliest differentiation of colour, if sufficiently diffused, 
much as a field of sight all blue is now incopre.scntable with 
one all red. Or, if the stimuli appropriate to both were active 
together, the resulting sensation might have been not a blending 
of two qualities, as purple is f.aid to be a blending of red and 
violet, but ral her a neutral sen.sation without the specific qualities 
of either. Now, on the other hand, colours and sounds are 
necessarily so far localized tlmt we are directly aware that the 
eye is concerned with the one and the car witlr the other. This 
brings to our notice a fact so ridiculously obvious 
that it has never been deemed worthy of mention, pmtat- 
although it has undeniably important bearings— ability, 

the fact, viz. that certain sensations or movements are an 
absolute bar to the simultaneous presentation of other sensa¬ 
tions or movements. We cannot sec an orange as at once 
yellow and green, though we can feel it at once as both smooth 
and cool; we cannot open and close the same liand at the same 
moment, but we can open one hand while closing the other. 
Such incopresentability or contrariety is thus more than mere 
difference, and occurs only between presentations belonging 
to the same .sense or to the same group of movements. Strictly 
speaking, it does not always occur even then; for red and yellow, 
hot and cold, are presentable together provided they have 
certain other differences wliich we shall meet again presently ns 
differences of “ local sign.” 

12. In the preceding paragraphs we have had occasion to 
distinguish between the presentation-continuum or whole field 
of consciousness, as we may for the present call it, 
and those several differentiations within this field 
which arc ordinarily spoken of as presentations, 
and to which—now that their true cluiracter as parts is cletir— 
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we too may confine the terra. But it will be well in the next 
place, before inquiring more closely into their characteristics, 
to consider for a moment that persistence of preceding modifica¬ 
tions which the principle of progressive differentiation implies. 
This persistence is best spoken of as retcntiveness. It is often 
confused with memory, though this is something much more 
complex and special; for in memory there is necessarily some 
contrast of past and present, whereas here there is simply the 
persistence of the old. But what is it that persists ? On our 
theory we must answer, the continuum as differentiated, not the 
particular differentiation as an isolated unit. If psychologists 
have erred in regarding the presentations of one moment as 
merely a plurality of units, they have erred in like manner 
concerning the so-called residua of such presentations. As wc 
see a certain colour or a certain object again and again, we do 
not go on accumulating images or representations of it, which 
are somewhere crowded together like shades on the banks of the 
Styx; nor is such colour, or whatever it be, the same at the 
hundredth time of presentation as at the first, as the hundredth 
impression of a seal on wax would be. There is no such lifeless 
fixity in mind. The explanations of perception most in vogue 
arc far too mechanical and, so to say, atomistic; but we must 
fall back upon the unity and continuity of our presentation- 
continuum if we are to get a better. .Suppose that in the course 
of a few minutes we take half a dozen glances at a strange and 
curious flower. We have not as many complex presentations 

which we might symlmlize us F,,h\ . F^. But rather, at first 

only the general outline is noted, next the disposition of petals, 
stamens, &c., then the attachment of the anthers, position of 
the ovary, and so on; that is to say, symbolizing the whole 
dower as \p' {a b) s' (c d) o' U g)], we first apprehend say [p' . . s' 

. . o'], then [p' (a b)s' . . o'.J, or [p' (a ..) s' (c . .) o' (/ . .)],and 
so forth. It is because the traits first attended to persist that 
the later form an addition to them till the complex is at length 
complete. There is nothing in this instance properly answering 
to what arc knovm as the reproduction and association of ideas; 
in the last and complete apprehension as much as in the first 
vague .and inchoate one the flower is there as a primary presenta¬ 
tion. There is a limit, of course, to such a procedure, but the 
in.stancc taken, we may safely say, is not such as to exceed the 
hounds of a simultaneous field of consciousness. Assuming 
then that such increase of differentiation through the persi.stencc 
of preceding differentiations holds of the presentation-continuum 
as a whole, we conclude that, in tho.se circumstances in which wc 
now have a specific sensation of, say, red or sweet, there would 
be for some more primitive experience nothing hut a vague, 
almost organic, .sensation, which, however, would persist, so 
that on a repetition of the circumstances it cx>ulcl be again 
further differentiated. The earlier differentiations, in short, 
do not di.sappcar like the. waves of y-sterday in the calm of to¬ 
day, nor yet last on like old scars beside .icw ones; but rather 
the two are blended and combined, so that the whole field of 
consciousness, like a continually growing picture, increases 
indefinitely in complexity of pattern. 

Ij. Assimilatioti .—This process, in which later differentiations 
blend with and thereby further restrict and specialize what is retained 
of earlier .-ind less definite presentations, is thus a further implication 
of the principle of the propcssivr development of the presentational 
continuum. When not ignored altogether ihis furtlior process lias 
been commonly regarded as merely a simple form of “ association," 
its peculiarity being, as it was supposed, that the presentations 
associated—though numerically distinct—were in jiuality perfectly 
identical." In point of fact, both these assumptions seem to be 
erroneous and due to the so-called psychologist’s fallacy.* For the 
experiencing subject there is apparently at this stage—as we have 
already urged—neither the numerical distinctness nor the qualitative 
identity which the words “ past impression (A,) " and " present 
impression (A,) " suggest. Still the connexion between this process 
of mere bleiiding or fusion, which we shall call assimilation, and the 
process of association proper is so close, and the detailed analysis 
called for so complex, that wo must needs defer further discussion 
till wc come to treat of association as a whole (cf. below, § 24). It 
may then be possible to show that wc have here to do with a process 

* As e.g. in interpreting the conduct of children as if they were 
already “grown-up” persons; cf. ]. Ward, II. of Spec, Philv. 
(1882), pp, 3<i9 pn. 374; James, Prin. of Psychy. (1890), i. 196). 
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much slmjder and more fundamental than association. But It is at 
least deal' at once that if the term associatton is to be correctly used 
it will imply that the presentations associated are from the first 
distinct, are attended to as distinct, arc associated solely in conse¬ 
quence of such attention, and remain to the la-st distinguidiable. 

In view of the intimate connexion betwocn differentiation, reten- 
tiveness and assimilation it will sometimes be convenient to refer to 
ah three together as constituting what wo may call the plasticity of 
the presentational continuum. 

14. Tbis will be the most convenient place to take note of 
certain psychological doctrines which, though differ- 
ing in some material respects, are usually included * 
under the term Law of Relativity. 

o. Hobbes’s Sentire semper idem et non sentire ad idem recidmt 
is often cited as one of the first formulations of this law; and if 
we take it to apply to the whole field of consciousness it becomes 
at once true and trite : a field of consciousness unaltered either 
by change of impression or of idea would certainly be a blank 
and a contradiction. Understood in this sense the Law of 
Relativity amount,s to what Hamilton called the Ijiw of Variety; 

“ that wc are conscious only as wc are conscious of difference." * 
But, though consciousness involves change, it is still possible 
that partiailar presentations in the field of consciousness may 
continue uncliangcd indefinitely. When it is said that “a 
constant impression is the same as a blank,” what is meant turns 
out to be something not psychological at all, as, e.g., our insen¬ 
sibility to the motion of the earth or to the pressure of the air— 
cases in which there is obviously no presentation, nor even any 
evidence of nervous change. Or else this paradox proves to be 
but an awkward way of expressing what we may call accommoda¬ 
tion, whether physiological or psyr.hologir.al. Thus the skin 
soon adapts itself to certain seasonal alterations of temperature, 
so that heat or cold ceases to be felt: the sensation ceases because 
the nervous change, its proximate physical counterpart, has 
ceased. Again, there is what James Mill calls “ an acquired 
incapacity of attention,” such that a constant noise, for example, 
in which we have, no intere.st, is soon inaudible. In such a case 
of psychological accommodation we should expect also to find 
on the physiological side some form of central reflection or isola¬ 
tion more or less airaplete. As a rule, no doubt, impressions 
do not continue constant for more than a very short time; still 
there are sad instances enough in the history of disease, bodily 
and mental, to show that such a thing can quite well happen, 
and that such constant impressions (and “ fixed ideas,” which 
arc in effect tantamount to them), instead ol becoming blanks, 
may dominate, the entire consciousness, colouring or bewildering 
everything. 

b. From the fact that Lhe field of consciousness is continually 
changing it has been supposed to follow, not only tliat a constant 
presentation is impossible, but—as a further consequence— 
that every presentation is essentially nothing but a transition 
or difference. “ All feeling,” says Ifain, the leading exponent 
of this view, ” is two-sided. . . . We may attend more to one 
member of the couple than to the other. . . . We are more 
conr.ci;>us of heat when passing to a higher temperature, and of 
cold when passing to a lower. The state we have passed (0 is 
our explicit consciousness, the state we have passed from is our 
implicit consciousness.” But the transition need not be from 
heat to cold, or vice versa : it can equally well take place from 
a neutral state, which is indeed the normal .state, of neither 
heat nor cold; a new-born mammal, e.g. must experience cold, 
having never experienced heat. Again, suppose a sailor becalmed 
gazing for a whole morning upon a stretch of sea and sky, 
what sensations are implicit here ? Shall we say yelbw as 
the greatest contrast to blue, nr darkne.ss as the ixmtraxy of 
light, or both ? What, again, is the implicit consciousness 
when the explicit is sweet; is it bitter or sour, and from 
what is the transition in such a case ? For one thing it 
seems clear that the transition of attention from one pre¬ 
sentation to another and the differences between the presenta¬ 
tions themselves are distinct facts. It is strange that the 
psychologist who has laid such stress on neutral states of .surpri.se 

' The iroffc of Thos. Reid, supplementary note, p. 932. 
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as being akin, to feeling and BO'distinct from special presentations) 
should in any way confound the two. The mistake is perhaps 
accounted for by the fact that Bain, in common with the rest 
of his school, nowhere distinguishes between attention and the 
presentations that are attended to. If “ change of impression ” 
and being conscious or mentally olive are the same thing, it is 
then manifestly tautologous to say that one is the indispensable 
condition of the other. If they are not the same thing, then the 
succession of shock.s or surprises cannot wholly determine the 
impressions which successively determine them. 

But we have still to consider whether the impressions them¬ 
selves are nothing but differences or contrasts. “ We do not 
know any one thine of itself but only the difference between it 
and another thing,” said Bain. But it is plain we cannot speak 
of contrast or difference between two states or things as a 
contra.st or difference, if the states or things are not themselves 
presented ; the so-called contrast or difference would then be 
itself a single presentation, and its supposed “ relativity ” but an 
inference. Difference is not more neccssarj’ to the presentation 
of two objeirts than two objects to the presentation of difference. 
And, what is more, .a difference between presentations is not at all 
the same thing as the presentation of that difference. The former 
must precede the latter; the latter, which requires active com- 
jiarisOh, need not fohow. There is an ambiguity in the words 
“ know,” “ knowledge,” which Bain seems not to have con¬ 
sidered ; “ to know ” may me.an cither to perceive or apprehend, 
or it may mean to understand or comprehend.' Knowledge in 
the first sense is only what we shall have presently to discuss as 
the recognition or assimilation of an impression (see below, 
§ i8); knowledge in the latter sense is the result of intellectual 
Bomparison and is embodied in a proposition. Thus a blind 
man who cannot know light in the first sense can know about 
light in the second if he studies a treatise on optics. Now in 
simple pcreepiion or reengnition we cannot with any exactness 
say that two thivgs arc perceived; straight is a thing, i.e. a 
de^nite object presented; not so not-straight, which answers to no 
definite object at all. Only when we rise to intellectual know¬ 
ledge is it true to say: “ No one could understand the meaning 
of a slroighi line without being shown a line not straight, a bent 
or crooked line.” Two distinct presentations are necessary 
to the comparison that is here implied; but we must first re¬ 
cognize our objects before wc can compare them, and this further 
step we may never take. We need, then, to distinguish between 
the comparativity cf intellectual knowledge, which we must 
admit—for it rests at bottom on a purely analytical proposition— 
and the “ differential theory of preseniatinns,” which, however 
plausible at first sight, must be wrong .somewhere, since it rom- 
mits us to absurdities. Thus, if we cannot have a presentation 
X but only the presentation of the difference between Y and X, 
it would seem that in like manner we cannot have the presen¬ 
tation of y or 2 , nor therefore of their difference A’, till wc have 
had the presentation of A and H say, which differ by Y, and 
of C and D, which we may suppose differ by Z. 

The lurking error in this doctrine, that all presentations are 
hnt differences, may perhap.s emerge if we examine more closely 
what may be meant by difference. We may speak of (n) dif¬ 
ferences in intensity between sensations supposed to be qualita¬ 
tively identical, as e.g. between the taste of strorrg and weak 
tea; or of {b) differences in quality between presentations of the 
same sense, as e.g. between red and green; or of (c) differences 
between presentations of distinct senses, a.s e.g. between blue 
and bitter. Now as regards (n) and {b), it will be found that the 
difference between two intensities of the .same quality, or between 
two qualities of the same order, may be itself a distinct pre- 


^ Other languages give more prominence to this distinction; 
compare yrmvai and titirat, nosem and ictre, Uennen and wiacn, 
fSHiuittrt aiSd tavoir. On this subject there are some acute remarks 
in a liLtie-Jeaown book, the Exploraiio philosophic^, ol Professor J. 
Grote. Hotdies, too, was well awake to (his iliflercnce, ase.g. when 
he says," Tliore are two hinds o) knowledge ; the t n«, wnse orknow- 
ledgc original and remembrance u, the same ; the other, science or 
knowledge of the truth of propositions, derived from understanding." 

“ Bain, Logic, j. j. 


sentation, that is to say, in passing from a load of lo lb to one of 
30 lb, for example, or from the sound of a note to that of its 
octave, it is po.seible to experience the change continuously, 
and to estimate it as one might tliedistancebetwoen two places on 
the same road. But nothing of this kind holds of (<:);' In pas.s- 
ing from the scent of a ro.se to the sound of a gong or a 
sting from a bee we have no such means of bringing the 
two into relation—scarcely more than we n ight have of 
measuring the length of a journey made partly on the com¬ 
mon earth and partly tlnough the luuUng-gloss. In (c), 
then, we have only a diversity of presentations, but not a 
special presentation of difference; and we only have more than 
this in (fl) or {b) provided the selected presentations occur 
together. We say that we know the difference between a sound 
and a taste; but what we mean is simply that we know what it 
is to pa.ss from attending to the one to attending to the other. 
It is simply an experience of change. Change, however, im¬ 
plies continuity, and there is continuity here in the movement 
of attention and the affective state consequent on that, but 
not directly in the qualities themselves, 

c. If rod follows green we may be aware of a greater difference 
than we could if red followed orange; and we .should ordinarily 
call a lo lb load heavy after one of 5 lb and light after one 
of 20 lb. Facts like these it is which make the differential 
theory of pre.sentations plaicsiblc. On the strength of such 
facts Wuncit has formulated a law of relativity, free, apparently, 
from the objections just urged against Bain's doctrine. 
It runs thus: “ Our sensations afford no absolute but only 
a relative measure of external impressions. The intensities of 
stimuli, the pitch of tones, the qu litie.s of light, we apprehend 
{empfinden) in general only according to their mutual relation, 
not according to any unalterably fixed unit given along with 
or before the impression itself.” ■* 

But if true this law would make it quite immaterial what the 
impressions themselves were: prn\’ided the relation continued 
the same, the sens.ition would be the same too, just as the ratio 
of 2 to J is the same whether our unit be miles or millimetres. 
In the case of intensities, e.g. there is a minimum sensibile and a 
maximum sensibile. The existence of such extremes is alone 
sufficient to turn the flank of the thoroughgoing relativists; but 
there are instances enough of intermediate intensities that are 
directly secognized. A letter-sorter, for example, who iden¬ 
tifies an ounce or two ounces with remarkable e.xactness iden¬ 
tifies each for itself and not the first as half the second; of an 
ounce and a half or of three ounces he may have a conipara- 
tively vague idea. And so generally within certain limits of 
i error, indirectly ascerlaitied, we can identify intensities, each for 
itself, neither referring to a common standard nor to one that 
varies from time to time—-to any intensity, that is to say, that 
chances to be simultaneously presented; just us an enlisting 
sergeimt will recognize a man fit for the Guards without a )-ard 
measure and wlicther the man’s comrades are tall or diort. As 
regards the qualities of sensations the outlook of the relativists 
is, if anything, worse. In what is called Meyer’s exfieriment 
(described under Visron) what appears greenish on a red ground 
will appear of an orange tint on a ground of blue; but this 
contrast is only possible witliin certain very narrow limits. In 
fact, the phenomena of colour-contrast, so fitf from proving, 
distinctly disprove that we apprehend tlie qualities of light only 
according to their mutual relation. In the cose of tones it is very 
questionable whether such contrasts exist at all. Summing up 
on the particular doctrine of relativity of whicli Wundt is the 
most distinguished adherent, the truth seems to be that, in some 
cases where two presentations whose difference is itself present¬ 
able occur in close connexion, this difference—as we indirertly 
learn—exerts a certain bias on the assimilation or identification 

• Common lannimge seems to recognize some connexion even hero 
or we should not speak of harsh taste.s and harsh sound-s, or of dull 
sounds and dull colours and so lorth. All this is, however, rapw- 
added to the sensation, probably on the ground of similarities in the 
accompanying organic sensations. 

■* Physioloeische Psychologic, rat ed,, p. 421; the doctrine reappears 
in later editums, but uo equally general statement oi it is given. 
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of on» OE'bodi of the presentations. There is no “ unaitMiably 
fixed unit" cmtainly, but, on the other hand, “ the mutecai 
relations of impressions " are not euecything. 

15. The term “ field of consciousness ” has occurred sundry 
times in the course of this exposition: it is one of several em- 
sekcM> {doyed in describing what have been incidentally 
wiwaMM. referred to as “ degrees or grades of consciousness ” 
—^1 diffinilt and perplexing topic that we must iu>w endeavour 
further to elucidate. Sailors steering by night are said to look 
at the pole-star, " the cynosure of every eye,” but this does not 
prevent them from' seeing the rest of the starry vault. At a 
conversazione we may listen to some one spe^er while still 
hearing the murmur of other voices, and while listening we may 
also see the speaker and thereby identify him the better. What 
in these instance.^ is looked at or listened to has been erdted the 
“ focus ” of consciousness, the rest of what is heard or seen or 
otherwise presented being called the “ field ” within which 
attention is thus concentrated or brought to a point. Of these 
objects beyond the fccus we have then only a lower degree of 
consciou.sness, and the more " distant ” they are from the 
centre of interest the fainter and obscurer they are supposed 
to be or to become. Now, it is obvious that the continuity here 
implied, if strictly taken, logically commits us to a field of con¬ 
sciousness extending with ever-diminishing intensity ad in- 
definilum. But we have next to notice certain new features 
that have led psychologists to give to the term field of con¬ 
sciousness a more restricted meaning. A meteor dashing 
across the .sky would certainly divert the hclm.smon’s attention, 
and for the nonce he would look at that and not at the star in 
the Little Bear’s tail; a voice at our elbow accosting us, we 
should turn to the new speaker and listen to him, still hearing 
it may be, but no longer " following,” the discourse thus for 
us interrupted. In these cases a change in the field of con¬ 
sciousness brings about a non-voluntary change in the focus. 
But it only does so provided it is sufliciently intense and abrupt, 
and the more attention is already concentrated the less effective 
a given disturbance will be. A whole swarm of meteors might 
have streaked the sky unheeded while Ulysses, life in hand, 
steered between Scylla and Charybdis, just as all the din of the 
.siege failed to distract Archimcdc.s bent over his figures in the 
sand. On the other hand, we can voluntarily transfer the focus 
of consciousness to any object within the field, provided again 
this is sufficiently differentiated from the rest. But, more than 
that, we can not only of our own motion turn to look at or to 
listen to what we have only seen or heard, but not noticed before; 
we can also look out or listen for something not as yet distinguish¬ 
able, perhaps not as yet existing at all. And here again the con¬ 
centration of attention may be maximal, as when a shipwrecked 
crew scan the horizon for u sail, or a beleaguered troop heiirkcn 
for the oncoming of rescue. Now, such anticip,ited presentations 
as soon as they are clearly discemibie have already a certain 
finite intensity, and so they arc said to have passed over “ the 
threshold ”—to use Herbart's now classic phrase—and to have 
entered the, field of consciousness. Afterwards any further 
increase in their intensity is certainly gradual; are we thoi to 
suppose that before this their intensity changed instantly from 
zero to a finite quantity atid not rather that there was an ultra- 
liminal or subliminal phrase where too it only changed con¬ 
tinuously. The latter alternative constitutes the hypothesis 
of suUonsciousitess. 

According to this hypothesis tlte total field with which we 
began is divided into two parts by what Fechner emphatically 
caUed “ the fad of the threshold,” and the term field of con¬ 
sciousness is henceforth restricted to that part within which the 
focus of consciousness always lies, the outlying part being 
the region of subconsciousness. Difficulties now begin to be 
apparent. The intensity or vivacity of a presentation within 
the field of consciousness depends partly on what we may call 
its inherent or absolute intensity, portly on the attention that 
it receives; but this does not hold of presentations in subcon¬ 
sciousness. These sub-presentations, as we ought perhaps to 
call them, cannot be severally and selectively attended to, 


cannot be siaglad out as direct objects efexpeciertce. MKiypsjr* 
chologists have accordingly maintamed not only tibat they camiot 
with proprieijr' be called presentations, but fdut they have no 
strictly psychical existence at. alL This, however, is, too extreim 
a view. If nothing of a presentational efaanuAsr can exist 
save in the field of conscionsness as thus circumBcribed' by. a 
definite boundary or threslrold, a teeach of continuity b implied 
such as we nowhere else experience: even the field of sight, 
from which the metajdtor of a field cf consciousness is derived^ 
has no such definite margin. The threshold then is not com¬ 
parable to a mathematical line on opposite udes of which tliere 
is an intensive discontinuity. This has been amply proved 
by the psychophyweal investigations ol Feubner and others. 
We listen, say, to a certain sound as it steadily diminishes; at 
length we cease to hear it. Again, we listen for this same sound 
as it steadily increases and presently just barely hear it. In 
general it is found that its intensity in the former case is less 
than it is in the latter, and there is also in both cases a certain 
margin of doubt between clear presence and clear absence; the 
presentation seems to flicker in and out, now there and now 
gone. Further, in comparing differences in sen.satioDs—of 
weight, brightness, temperature, &c.—we may fail wholly to 
detect the differenco between a and b, b and c, and yet the 
difference between a and c may be dearly perceived. We have 
thus to recognize the existence of a difference between sensa¬ 
tions, although there is no so-called “ sensation of difference.” 
But if this much continuity mu.st be admitted we can hardly 
fail to admit more. If differences of presentation exist within 
the field of consciousness beyond the outermost verge of the 
“ threshold of difference,” we cannot consistently deny the 
existence of any presentations at ad beyond the threshold of 
consciousness. .Since the field of consciousness varies greatly and 
often suddenly with the amount and distribution of attention, 
we must, ns already said, either recognize such subconscious 
presentations or suppose that clearly differentiated prc.senta- 
lions, presentations tliat is to say of finite intensity, pass 
abruptly into or out'of existence vrith eveiy such variation of 
the field. 

The hypothesis of subconsciousness, then, is in the main 
n thing more than the application to the tacts of presentation 
of the law of continuity, its introduction into psychology being 
due to Leibnitz, who first formulated that law. Half the diffi¬ 
culties in the way of its acceptance are due to our faulty ter¬ 
minology. With Leibnitz consciousness was not coextensive 
with all psychical life, but only with certain higher phases of 
it.* Of late, however, the tendency has been to make con- 
sciousne.ss cover all stages of mental development, and all grades 
of presentation, so that a presentation of which there is no con¬ 
sciousness resolves itself into the manifest contradiction of an 
unpresented presentation—a contradiction not involved in 
Leibnitz’s “ unapperceived perception.” But such is not the 
meaning intended when it is said, for example, that a soldier in 
battle is often unconscious of his wounds or a scholar unconscious 
at any one time of most of the knowledge “ hidden in the obscure 
recesses of his mind.” There would be no point in saying a 
subject is not conscious of what is not presented at all; but to say 
that what is presented Lacks the inten.sity requisite in the given 
distribution of attention to change that distribution appreciably 
is pertinent enough. Subconscious presentations may tell on 
conscious life—as sunshine or mist tells on a landscap, or the 
underlying writing on a palimpsest—although lacking either 
the intensity or the individual distinctness requisite to make 
them definite features. F.ven if there were no facts to warrant 

' The following brief passage from his Priticipfs de la nature el ie 
la grace ($ 4) shows his moaning : " II est bon de iaire distinction 
entre la Perception, qui est I'etat interieur de la Monade r^rfeentant 
Irs choses externus, ct VAppercaphon, qui est la Corucieuce, ou la 
oonnaissance reflexive de cct itat interioxtr, l^nelle n'est point 
donnte & tontes les Ames, tii loujours i ia mtme time. Kt e'est faute 
do cette disttaction qnc les Csirtfaiens ont manqui, en comptant 
pour rien les perceptions dont on' no s’appercoit pas, comme le people 
compto pour ricn les corps insensibles ' (Up. Phd, Erdmann's 
p. 715)- 
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this concept nf an ultra-liminal presentation of impressions it 
might still claim an a priori justification. 

The subconscious presentation of ideas as distinct from im¬ 
pressions calls, however, for some special consideration. As we 
can turn our attention to the sensory threshold 
seiMiidm. await the entrance of an expected impression, 
' so we may await the emergence of a “ memory- 
image and again the threshold turns out to be not a mathe- 
ma' ically exact boundary but a region of varying depth.’ What 
we are trying to recollect seems first to waver, now at the tip of 
our tongue and the next moment completely gone, then per¬ 
haps a moment afterwards rising into clear consciousness. 
Sometimes when asked, say, for the name of a certain college 
contemporary we reply; " I cannot tell, but I should know the 
name if I heard it.’’ We arc aware that we could “ recognize,” 
though we cannot “ reproduce.” At other times we ai’e con¬ 
fident that even recognition is no longer possible, and still if we 
met the man himself in the old scenes and heard his voice his 
name might yet recur. Nevertheless, it may be urged, it is 
surely incredible that all the incidents of a long lifetime and all 
the items of knowledge of a well-stored mind tliat may possibly 
recur—“ the infinitely greater part of our spiritual treasures,” 
as Hamilton says—are severally retained and continuously pre¬ 
sented. in the form and order in which they were originally 
experienced or acquired. This, however, is not implied. Images 
in contrast to impressions have always a certain generality. 
The same image may figure in very various connexions, as may 
the same letter, for example, in many words, the same word in 
many sentences. We cannot measure the literature of a language 
by its vocabulary, nor may we equate the extent of our “ spiritual 
treasures ” when these are successively unfolded with the 
psychical apparatus, so to sa)’, in w’hich they are subconsciously 
involved.- Take the first book of the Aeneid, which, as Macaulay 
would say, every schoolboy knows: as sulx-onsciously involved, 
when the boy is not thinking of it, hi.s knowledge is more com¬ 
parable to a concordance than to the text itself, which never¬ 
theless can be reproduced from it. In the text Aeneas occurs 
many times, in the concordance as a heading but once. But 
give him the cue Aeneas scopulum, and the boy reels off from the 
180th line; or Praecipue piusAeneas,scad he starts with the 220th. 
But ask him for the 5teth line; he is probaBly helpless, while 
a dunce with the book in his hand can read it off at once. Say 
instead Et pater Aeneas, and the boy can straightway coni- 
plete the line while the dunce is now helpless. So though its 
explicit revival is successional, occurs, so to say, in single file, 
a whole scheme in which many ideas are involved may rise 
towards the threshold together. When our schoolboy, for 
example, turns from classics to geography, the mention of 
Atlas, which might then have recalled a Titan, now leads him 
to think only of his book of maps. And there is a like sudden 
shifting of the substratum of our thoughts, when, taking up the 
morning paper, we glance first at the foreign telegrams, then at 
the money market, and then at the doings of our political 
friends. Yet more remote than all, obscurer but more per¬ 
vasive. like the clouds of cherubs or imps vaguely limned in 
medieval pictures, are the indefinite constituents of our emo¬ 
tional atmosphere, gay motes that peoffie the sunbeams ” 
of our cheerfulness and make all couleur de rose, or “ horrid 
.shapes and sights unholy ” that overcast the outlook when we 
“ have the blues.” And" as attention relaxes, these advance into 
the foreground and become more or less palpable hopes or fears. 

’ Hcrbart and Fcchner describe subconscious presentations gener- 
.ally as existing below the thresliold. On the other hand, wo have 
spoken o( subconscious sensations as existing beyond it. In vicsv oi 
tne important diflerence.s Ijetween the two forms of presentations 
primary and secondary, this dLstinction of ultra-liminal and sub¬ 
liminal seems convenient and justifiable. 

“ This doctrine of the involution and evolution of ideas we owe 
to Leibnitz. Herbart attempted in a v^ arbitrary and a priori 
fashion to develop it into a physical statics and dynamics with the 
result—usual to extreme views—that later p.sychologi.sts neglected 
it altogether. There are now signs of a fresh reactiom and we <0101] 
continually come across evidence of the wide range ana great impor¬ 
tance of the doctrine as we proceed. 


Because of the manifold forms into which they may evolve, 
subconscious images, while still involved, are sometimes called 
“ psychical ” or more definitely “ presentational dispositions,” 
The word disposition means primarily an arrangement, as when 
we talk of the disposition of troops in a battle or of cards in 
a game; the disposita, that is to say, are always something 
actual. Which of several potential dispositions they will actually 
assume will depend upon circumstances, but at least, as Leibnitz 
long ago maintained, “ les puissances v^itables ne sunt jamais 
des simples possibility.” What is requisite to the realization 
of a given potentiality is sometimc.s a condition to be added, 
.sometimes it is one to be taken away. A locomotive with the 
fire out has no tendency to move, but with steam up it is only 
hindered from moving by the closure of the throttle-valve or 
the friction of the brake. Now presentational dispositions we 
assume to be of the latter sort. They are processes or functions 
more or less inhibited, and the inhibition is determined by their 
relation to otlier p.sychical proccs.scs or functions. The analysis 
and genesis of these presentational interactions will occupy us 
at length by and by; it may then be possible to explain the 
gradual involution of what was successively unfolded in ex¬ 
plicit consciousness into those combinations which Hcrbart 
called “ apperception-masses,” combinations devoid of the con¬ 
crete hints of date and place which are essential to memory. 
Meanwhile tlic evidence adduced—decidedly cogent though 
admittedly indirect—together with the difficulties besetting 
the extreme view that beyond or below the threshold of con- 
seiou.sness there is nothing presentational, seems clearly to 
justify the hypothe.sis of subconsciousness. At the some time 
the principle of continuity, everywhere of fundamental im¬ 
portance when we are dealing with reality, forbids the attempt 
arbitrarily to assign any limits to the subconscious. 

Many p,sychologists have proposed to explain subconscious 
retention by habit. But it is obvious that habit itself implies 
retention and is practically synonymous with disposition; it 
must therefore presuppose disposita if we are to escape the 
absurdities of puissances ou facultes nues, with which in this 
very connexion Leibnitz twitted Locke. Yet, obvious as all 
this may be, it is frequently ignored even by those who arc fond 
of exposing the pretended explanations of the “ faculty-psycho¬ 
logists ” and quoting Moliire to confute them. Thus we find 
J. S. Mill arguing: “ 1 have the power to walk across the room 
though I am sitting in my chair; but we should hardly call this 
power a latent act of walking.” * Nor should we call it a power 
at all if Mill had been paralysed, or if, instead of sitting in his 
chair, he had been lying in his cradle. What we want is the 
.simplest psychological description of the situation after the 
power has been acquired by practice and is still retained. In 
such a case we can be conscious of the “ idea ” of the move¬ 
ment without the movement actually ensuing; yet only in such 
wise that the idea is more apt to pass over mto action the in- 
tenser it is, and often actually pas.sc3 over in spite of us. Surely 
there must be some functional activity answering to this con¬ 
scious presentation; why may not a much less amount of it 
lie conceived possible in subconscious presentation ? 

Sensation, Movement and the External World. 

16. On Ihe view of experience here maintained, we arc 
bound to challenge the description of sensations ’ as due to 
physical stimuli—widely current though it is—as 
one that is psychologically inappropri.’.te. The 
following definition, given by Bam, may be taken 
as a type: “By sensation-, in the strict meaning, we under¬ 
stand the mental impressions, feelings or states of consciousness 
following on the action of external things on some part of ffie 
body, called on that account sensitive.” ® It is true, *no 
doubt, that what the psychologist calls sensibility has as its 
invariable concomitant what physiologists call sensibOity, 

• Examinalton of Sir W. Hamilton's Philosophy, 3rd ed., p. 320. 

^ For a detailed account of the various sensations and perceptions 
pertaining to the several senses the reader is referred to the articles 
Vision; Heabinc; Touch : Taste; Smeli., &c. 

' Senses and Intellect, 4th ed, (1894), p. loi. 
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of on» OE'bodi of the presentations. There is no “ unaitMiably 
fixed unit" cmtainly, but, on the other hand, “ the mutecai 
relations of impressions " are not euecything. 

15. The term “ field of consciousness ” has occurred sundry 
times in the course of this exposition: it is one of several em- 
sekcM> {doyed in describing what have been incidentally 
wiwaMM. referred to as “ degrees or grades of consciousness ” 
—^1 diffinilt and perplexing topic that we must iu>w endeavour 
further to elucidate. Sailors steering by night are said to look 
at the pole-star, " the cynosure of every eye,” but this does not 
prevent them from' seeing the rest of the starry vault. At a 
conversazione we may listen to some one spe^er while still 
hearing the murmur of other voices, and while listening we may 
also see the speaker and thereby identify him the better. What 
in these instance.^ is looked at or listened to has been erdted the 
“ focus ” of consciousness, the rest of what is heard or seen or 
otherwise presented being called the “ field ” within which 
attention is thus concentrated or brought to a point. Of these 
objects beyond the fccus we have then only a lower degree of 
consciou.sness, and the more " distant ” they are from the 
centre of interest the fainter and obscurer they are supposed 
to be or to become. Now, it is obvious that the continuity here 
implied, if strictly taken, logically commits us to a field of con¬ 
sciousness extending with ever-diminishing intensity ad in- 
definilum. But we have next to notice certain new features 
that have led psychologists to give to the term field of con¬ 
sciousness a more restricted meaning. A meteor dashing 
across the .sky would certainly divert the hclm.smon’s attention, 
and for the nonce he would look at that and not at the star in 
the Little Bear’s tail; a voice at our elbow accosting us, we 
should turn to the new speaker and listen to him, still hearing 
it may be, but no longer " following,” the discourse thus for 
us interrupted. In these cases a change in the field of con¬ 
sciousness brings about a non-voluntary change in the focus. 
But it only does so provided it is sufliciently intense and abrupt, 
and the more attention is already concentrated the less effective 
a given disturbance will be. A whole swarm of meteors might 
have streaked the sky unheeded while Ulysses, life in hand, 
steered between Scylla and Charybdis, just as all the din of the 
.siege failed to distract Archimcdc.s bent over his figures in the 
sand. On the other hand, we can voluntarily transfer the focus 
of consciousness to any object within the field, provided again 
this is sufficiently differentiated from the rest. But, more than 
that, we can not only of our own motion turn to look at or to 
listen to what we have only seen or heard, but not noticed before; 
we can also look out or listen for something not as yet distinguish¬ 
able, perhaps not as yet existing at all. And here again the con¬ 
centration of attention may be maximal, as when a shipwrecked 
crew scan the horizon for u sail, or a beleaguered troop heiirkcn 
for the oncoming of rescue. Now, such anticip,ited presentations 
as soon as they are clearly discemibie have already a certain 
finite intensity, and so they arc said to have passed over “ the 
threshold ”—to use Herbart's now classic phrase—and to have 
entered the, field of consciousness. Afterwards any further 
increase in their intensity is certainly gradual; are we thoi to 
suppose that before this their intensity changed instantly from 
zero to a finite quantity atid not rather that there was an ultra- 
liminal or subliminal phrase where too it only changed con¬ 
tinuously. The latter alternative constitutes the hypothesis 
of suUonsciousitess. 

According to this hypothesis tlte total field with which we 
began is divided into two parts by what Fechner emphatically 
caUed “ the fad of the threshold,” and the term field of con¬ 
sciousness is henceforth restricted to that part within which the 
focus of consciousness always lies, the outlying part being 
the region of subconsciousness. Difficulties now begin to be 
apparent. The intensity or vivacity of a presentation within 
the field of consciousness depends partly on what we may call 
its inherent or absolute intensity, portly on the attention that 
it receives; but this does not hold of presentations in subcon¬ 
sciousness. These sub-presentations, as we ought perhaps to 
call them, cannot be severally and selectively attended to, 


cannot be siaglad out as direct objects efexpeciertce. MKiypsjr* 
chologists have accordingly maintamed not only tibat they camiot 
with proprieijr' be called presentations, but fdut they have no 
strictly psychical existence at. alL This, however, is, too extreim 
a view. If nothing of a presentational efaanuAsr can exist 
save in the field of conscionsness as thus circumBcribed' by. a 
definite boundary or threslrold, a teeach of continuity b implied 
such as we nowhere else experience: even the field of sight, 
from which the metajdtor of a field cf consciousness is derived^ 
has no such definite margin. The threshold then is not com¬ 
parable to a mathematical line on opposite udes of which tliere 
is an intensive discontinuity. This has been amply proved 
by the psychophyweal investigations ol Feubner and others. 
We listen, say, to a certain sound as it steadily diminishes; at 
length we cease to hear it. Again, we listen for this same sound 
as it steadily increases and presently just barely hear it. In 
general it is found that its intensity in the former case is less 
than it is in the latter, and there is also in both cases a certain 
margin of doubt between clear presence and clear absence; the 
presentation seems to flicker in and out, now there and now 
gone. Further, in comparing differences in sen.satioDs—of 
weight, brightness, temperature, &c.—we may fail wholly to 
detect the differenco between a and b, b and c, and yet the 
difference between a and c may be dearly perceived. We have 
thus to recognize the existence of a difference between sensa¬ 
tions, although there is no so-called “ sensation of difference.” 
But if this much continuity mu.st be admitted we can hardly 
fail to admit more. If differences of presentation exist within 
the field of consciousness beyond the outermost verge of the 
“ threshold of difference,” we cannot consistently deny the 
existence of any presentations at ad beyond the threshold of 
consciousness. .Since the field of consciousness varies greatly and 
often suddenly with the amount and distribution of attention, 
we must, ns already said, either recognize such subconscious 
presentations or suppose that clearly differentiated prc.senta- 
lions, presentations tliat is to say of finite intensity, pass 
abruptly into or out'of existence vrith eveiy such variation of 
the field. 

The hypothesis of subconsciousness, then, is in the main 
n thing more than the application to the tacts of presentation 
of the law of continuity, its introduction into psychology being 
due to Leibnitz, who first formulated that law. Half the diffi¬ 
culties in the way of its acceptance are due to our faulty ter¬ 
minology. With Leibnitz consciousness was not coextensive 
with all psychical life, but only with certain higher phases of 
it.* Of late, however, the tendency has been to make con- 
sciousne.ss cover all stages of mental development, and all grades 
of presentation, so that a presentation of which there is no con¬ 
sciousness resolves itself into the manifest contradiction of an 
unpresented presentation—a contradiction not involved in 
Leibnitz’s “ unapperceived perception.” But such is not the 
meaning intended when it is said, for example, that a soldier in 
battle is often unconscious of his wounds or a scholar unconscious 
at any one time of most of the knowledge “ hidden in the obscure 
recesses of his mind.” There would be no point in saying a 
subject is not conscious of what is not presented at all; but to say 
that what is presented Lacks the inten.sity requisite in the given 
distribution of attention to change that distribution appreciably 
is pertinent enough. Subconscious presentations may tell on 
conscious life—as sunshine or mist tells on a landscap, or the 
underlying writing on a palimpsest—although lacking either 
the intensity or the individual distinctness requisite to make 
them definite features. F.ven if there were no facts to warrant 

' The following brief passage from his Priticipfs de la nature el ie 
la grace ($ 4) shows his moaning : " II est bon de iaire distinction 
entre la Perception, qui est I'etat interieur de la Monade r^rfeentant 
Irs choses externus, ct VAppercaphon, qui est la Corucieuce, ou la 
oonnaissance reflexive de cct itat interioxtr, l^nelle n'est point 
donnte & tontes les Ames, tii loujours i ia mtme time. Kt e'est faute 
do cette disttaction qnc les Csirtfaiens ont manqui, en comptant 
pour rien les perceptions dont on' no s’appercoit pas, comme le people 
compto pour ricn les corps insensibles ' (Up. Phd, Erdmann's 
p. 715)- 
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sccuibilityj” all identically tlie same, and explain the unlike- 
nessu in our existing sensations as resulting “ from unlike 
niodes of integration of these absolute units.”' 
Mtmot The sole evidenceon which they rely is physiological, 
s»mtsUea. the supposed existence of a single nerve shoik or 
neural tremor. It is true that in an extirpated nerve what is 
known as the “ negative variation ” is approximately such an 
isolated event of uniform quality. But the same cannot be 
said of what happens during the stimulation of a nerve in situ 
with its peripheral and central connexions still intact. The 
only evidence apparently to which we can safely appeal in this 
inquiry is that lurnished by biology. Protoplasm, the so- 
called “ physical basis of life,” is amenable to .stimulation by 
every form of physical agency—mechanical, chemical, thermal, 
photical, electrical—with the single exception of magnetism; 
and in keeping with litis it is found that unicellular organisms 
respond, and respond in ways more or le.ts peculiar, to each 
of these possible modes of excitation. Since, so far as is known, 
there is no morjihological separation of function in these lowest 
forms of life, it is reasonably assumed that the single cell acts 
the part of ‘‘un^'ersal sense-organ,” and that the advance to 
such complete differentiation of sense-organs as we find among 
the higher vertelrrales has been a gradual advance. Numenais 
facts can now be .adduced of the orrnrrcnce of “ transitional ” 
or ‘‘ alternating ” sense-organs .among the lower forms of multi¬ 
cellular animals; organs, that is to say, which arc nwinally 
responsive to two or more kinds of stimulus, and thus hold 
an intermediate position lictween the univers,ai sense-organ 
of the Protozoa .and the special sense-organ of the Mammalia. 
For example, a group of cells which would behave towards all 
stimuli impartiiily were they independent unicellular organ¬ 
isms become, as an organ in a multiccllnlar organism, amenable 
only to mechanical or only to chemical stimuli,—become, that is 
to sav, an organ of touch and of hearing, or an organ of taste 
and also of .smell; until, finally, when differentiation is suffi¬ 
ciently advanced, the group ends by becoming exclusively 
the organ of one specified sense, touch or hearing in the one case, 
taste or smell in the other.'-* Of course the imperfectly special¬ 
ized sensations, sav of the leech, and still more the wholly 
iinspecialized sensations of the amoeba, cannot be regarded 
as blends of .some or all of rhosc which we are said to receive 
through our five sensc.s. We must rather suppose that sen¬ 
sations at the outset corresponded very closely with the general 
vital action of stimuli as distinct from their action on specially 
differentiated sensory apparatus. Even now wc arc stiU aware 
of the general effects of light, heat, fresh air, food, &c., as in¬ 
vigorating or depressing quite apart from their specific qualities. 
Hence the frequent use of the term general 01 common sen¬ 
sibility (coenesthesis). But, though less definitely discriminated, 
the earlier, and what we cal! the lower, sensations are not any 
less concrete than the later and higher. They have bem called 
gencial rather than specific, not because psychologically they 
lack any essential characteristic of sensation which those ac¬ 
quired iater posses.s, but simply because physiologically they 
are not, like these, correlated to special sense-organs. 

But, short of rcsoKing such sensations into combinations 
of one primordial modification of consciousness, if wc could 
CompttxUy conceive such, there arc many interesting facts 
ot which point clearly to a complexity that we can 

seais/iant. seldom directly detect. Several ot our supposed 
sensations of taste, e.g., are complicated with .sensations of touch 
and smell: thus the pungency of pepper and the dryness of wine 
are tactual sensations, and their spicy flavours arc really smells. 
How largely smells mingle with what we ordinarily take to be 
simply tastes is best brought home to ns by a severe cold in the 
head, as this temporarily prevents the access of exhalations 
to the olfactory surfaces. The difference between the smooth 
feel of a polished surface and the roughness of one that is 

' Cl. G. H. Lewes, Problem.': 0/ Lijo and Mind (1879), voL iii. 
pp. *50 sqq.; H. Spencer, Priuctplss of Psyckologv, vol. i. | 6a 

“ Cf. 'W. A. Nagel, ” Die Phylogcnese specifischer Sinncaorgana," 
Bibliotheca toohgtea (1894), pp. 1-42. 


unpolisited, tbough to direct introspection on irresolvable diffSr- 
enca of quality, is probably due to the fact that several nerve- 
terminations are excited in each case: where the sen.sation is one 
of smoothness all are stimulated equally; where ii is one of 
rou^ess the ridges compress the nerve-ends more, and the 
hollows compress &em less, than the level parts do. The most 
striking instance in point, however, is furnished by the differences 
in musical sounds, to which the name limbre is given. To the 
inattentive or uninstructed ear notes or “ < (impound tones " 
appear to bo only qualitatively diverse and not to he com¬ 
plexes of simple tones. Yet it is possible with attention and 
practice to distinguish these partial tones in a note produced 
on one instrument, a horn, say, and to recognize that they are 
different from tliose of the same note produced on a different 
instrument, for example, a violin. 

In like manner many jinsons iielievc that they can cUscriminate 
in certain colours, henci; called '' mixed,” the elementary cnlour.s of 
whieli they are held to bo composed; red and yellow, for example, in 
orange, or blue and red in vioh t. But in so thiukinK they appoaj- 
to be misled, j>.artly by the resemblance that certainly exists between 
orange and red, on the one hand, and orange and yellow on the other, 
the two colours between which in the colour spectrum it invariably 
stands; and partly by the knowledge Uial, as a pigment, orange is 
obtainabh' by Ihc mixture of red and yellow pigmeuLs; and so in the 
other cases. we .sliall see later, however (§ 39), in this particular 
case of sensory continna, resemblance is no jiroof of complexity. 
Were it otlierwise we should have to conclude that a given tone, 
.since this also resembles the two between which it is intermediate, 
ought to be a blend of both; where.as, in point of fact, tlie tone d— 
(liougli as rcgaids pitcii it lias a certain resemblance to r and c, its 
ncightiours on eitiier side—differs widely from the chord r-c, which is 
made up of these. In all ca-ses in which tlie psychical complexity 
of a sensation i» beyond dispute the partial sensations are distin¬ 
guished by discernible diflereiices of extensity, and usually ol inteii- 
•sity as well. Thus, if the skin be touclied by the point of a hot or 
cold bradawl the temperature sensation has not the punctual 
ch-jracter ot the touch but seems rather fo surrmind this as a sort ol 
penumbra. Similarly, the ground-tone of a clang-complex has not 
only a greater iutensily but also a greater exteusity than any of the 
over-tones.® There is also in such eases a certain rivalry or antago¬ 
nism between the complex as an nmanalysed whole and flic complex 
as analysed, and even between the sever.d partial scns.atioiis after 
such analysis. In the absence of such durcct evidence it is unwarrant¬ 
able to infei psychical complexity from complexity 111 the physical 
Siiiiiuli, even when this is really present. In the ease of p-igmcul 
mixture, however, there is no such phy.sical complexity as is vulgarly 
supposexl. And it is worth noting that white light is phy.sically the 
most complex of all, whereas the amsweriug sensation ts not only 
simple but probably the most primitive of all visual sensations. 

Every sensation witliin the fields of consciousness has sen¬ 
sibly some continuous duration and scents sensibly to admit 
of some continuous variation in intensity and ex- 
tensity. But whether this quantitative CMmiiTby” 

of prasenlational change is more than apparent has 
been questioned. Sensations cf almost liminal intensity are 
found to fluctuate everj’ few seconds, and. as already remarked, 
when the threshold of intensity is actually reached, they seem 
intermittently to appear and disappear, a fact which Hume hmg 
ago did not fail to notice. The results of numerous experi¬ 
ments, however, justify the conclusion that these variations 
are due primarily to oscillation of attention, and furnish so far 
no ground for the assumption that even the liminal sensation 
is (iiscontinuous. But again we can only detect a difference 
of intensity when this i.s ol finite amount and bears a certain 
constant ratio to the initial intensity with which it is compared 
—a fact commonly known as Weber’s Law. But this imper¬ 
fection in our power of discrimination is no proof that our sen¬ 
sations vary discontinuou.sly; and not only is there no positive 
evidence in favour of such discontinuity, but it is altogether 
improbable on general grounds. Lastly, there is always more 
or less distinctness in the soveral nerve-endings os well as 
isolation of the nerve-fibres themselves. The skin, for example, 
when carelully explored, turns out to be a complex mosaic of 
.so-called “spots,” severally responding to stimulation by sen¬ 
sations of pressure, heat, cold and pain. But from this to 
argue that the extensity of a sensation is roilly a mere aggre¬ 
gate without any continuity is on a par with calling a lake a 
® Cf. Stumpf, Tonftsychobrgit, ii. 58 soq. 
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cetlectioa o{ pools because it is fed by sepuate Bteeanw. 1 i 
it could be showi that in the biain as a whole there is no func¬ 
tional continuity a formidable psychoi^skal problem would 
no doubt arise. 

As regards the quality of sensations—the primitive sensation 
of sight appears, to consist only of the sin^ quality we call 
“ light,” a quality which ranges in intensity from 
Scau^L. ® dazding briglitness that becomes painful and 
blinding down to a zero of complete darkne^; a limit 
which, however, is never completely attained, since the retina 
is always more or less internally stimulated—henea what is 
called the eye’s own light {Ei%enlidit), The first responses to 
light-stimulation seem to be very much on a par with our own 
to diffused heat or cold; some ovganisms seek the %ht and 
others shun it. As little as ouc temperature-sense yields us a 
perception of form does the light-sense at this level yield any. 
Not until the .stage of visual spatial perception is reached and 
some discriininatiun of form is possible, do black and while 
attain the meaning they now have for iis. An objeet can be 
visually perceived only when its colour or shade iffers from 
that of the surrounding field; so far black us a “ secondary 
quality ” is on a par with colour, that is to say, when we are 
talking of things it may be. called a quality, liut there is 
still an important difference; in a light field many colours or 
shades may be distinguished, but in a dark field none. Though 
it is correct to speak of perceiving a black object, must we not 
then maintain that—so far as it is really black'—the object 
yields us directly no sensation ? Similarly, the piper is said to 
“feel ” the hote in his whistle when actually he only touches 
the solid metal in which they are pierced: or the soldier is said 
to he,ar the tattoo, tlv.ugh he has no auditory sensation of the 
silence intervening between successive taps on Uie drum. And 
it has yet to be shown tliat there is any more justification for 
speaking of visual sensations without luminosity. Meanwhile 
we must maintain that in absolute darkness we do not see black, 
since we do not see at all. No doubt we arc prone to identify 
the two concepts darkness and blacknes.s, for what we may call 
their sensory content is the same, viz. the absence of visual 
sensation. 

Whereas in nature the only diXIu.sod light we need consider i.s 
that emitted by the sun, the rays transmitted by the things about us 
vary in pliy.sical quality and in their eflects upon protmlasm. As 
soon, thereiore, as visual forms can be distinguished, a differenliation 
among light-sensations becomes obviously advantageou.s. The first 
colours to be diflcrentiated were jirobably yellow and blue, or perhaps 
It would be truer to say " warm ” colour aud “ told " colour, upon 
which there followed a further diflerentiaLion of the warm cofour 
into red and green.* It is inf eresfing to note that all jKiasiblc sonsa- 
tious ol colour constitute a specific continuum. We may rejiresent it 
by a sphere, m which (a) the maximum of lumiiiusity is at ono pole 
aiid the minunum at the other; (h) the series ol colours proper (red 
to violet and through puqilc back to red), constitutmg a closed 
line, are located round the equator or in zones parallid to it, according 
to shade; and (c) the amount of saturation (or absence of white) for 
any given zone of illumiimtion increases with distance from the axis. 

In dealing with the quality of auditory senaations we have to 
distinguish between tlie simple sensations called tone.s and the 
sensation-complexes, either clangs or noises, which result from 
theircombination. Simple tones alsoconstitiiteaqualitativecon- 
tinuum, but it has only one dimension, their so-called “pitch”; 
this may be represented by a straight line ranging between two 
more or less indefinite extremes. If intensity, that is to say 
loudness, is taken into account, we have of course a continuum 
of two. dimensions. The tone-continuum is also universally 
regarded as steadily diminishing in massiveness or extensity 
as the pitch rises. And, in fact, as we approach the lower 

t As a matter of faot there arc no objects absolutely black, none 
that arc devoid of. all lustre and completely absorbent of light. But 
this does not alicct the argument. 

* It is assumed that the physiological differentiation of the retina 
has advanced from the centre, where vision is most distinct, towards 
the margin where it is least so; and it is lound that stimulation of 
the margin yidds none but acliromatic sensations, stimulation of a 
certain intermediate zona only sensations of yellow or blue, and 
centr.al stimulation alone sensations of every hue. Further, tot.-d 
colour-blindness is extremriy rare, whereas rod-green colour-blind¬ 
ness is comparatively common. 


Hmit, Um M^alled deep or grave tonea become, lees “ evw/’ .tSl 
at length distinct, more or less pervasive; tremors aroMt latber 
than heard as distinct impulses on the emvdrum. The soroaltod 
high or acute tunes again, as we approach, tiieir limit,, are 
accompanied by tactual, often more or less painful^ sensatioBs, 
as if the eat were pierced by a fine needle. This connexion of 
auditory with tactual sensations confirms the mdipendem 
evidence of biology pointing to an original differentiation of 
sound from touch. The special characteristics of tone-com¬ 
plexes, whether clangs or noises, are due to the remarkable 
analytic power which belongs to the .sense of hearing. Two 
colours cannot be simultaneously presented unless they are 
differently localized, but several tones may form one complex 
whole within which they, as “ partial ” tones, are distinguish¬ 
able, though spatially undifferentiated. 

Unlike the higher senses of sight and hearing, the lower senses 
of touch, taste, smell, &c., do not constitute qualitative con- 
tinua. Temperatures may indeed be represented as ranging 
in oppo.site directions, i.e, through heat or through cold, 
between a zero of no sensation and the oiganic .sensations due 
to the destructive action of both extremes, heat and cold alike. 
But the continuity in this case is intensive ralher than qufJita- 
tive. Tastes fall into the four isolated qualities known as sweet, 
sour, bitter, saline; but smells hardly athnit of classification 
at all. Sensations of touch and sight have in a pre-eminent 
degree a certain peculiar continuity which differentiations of 
exicnsily entail, and which we shall have presently to consider 
further under the title of local signs. The various sensations 
classed together as organic, hunger, thirst, physical pain, &c,, 
are left to the pliysiologist to describe. 

Our motor presentations contrast with the sensory by their 
want ef striking qualitative differences. They are uivided 
into two groups: (a) rnotrrpresentafions proper and „ 

< -L. , ■ . S -rt. Movemealt. 

(h) auxiho-motor or kiniiestheticpresentations. The 
former answer to our “ feelings of muscular effort ” or “ feeling.s 
of innervation.” The latter are those presentations due to 
the .straining of tendons, stretching and Hexing of the skin, and 
tlie like, by which the healthy man knows that his efforts to 
move are followed by movement, and so knows the position 
of his body and limbs. It is owing to the absence of these 
pre.sentations that the anaesthetic patient cannot directly tell 
whether his efforts are effectual or not, nor in what position his 
limbs have been placed by movements from without. Thus 
under normal circumstances motor presentations are always 
accompanied by auxilio-molor; but in disease and in passive 
movements they are separated and their distinctness thus 
made manifest. Originally we may suppose kinaeslhctic pre¬ 
sentations to have formed one irajierfectly differentialcd 
continuum, but now, as w.th sensations, they have become 
a collection of special continua, viz. the groups of movements 
possible to each limb and certain combination.s ol these 
movements. 

But whereas kinaesthotic presentations were commooly allowed 
to be purely se-nsory, the coucomilaJils ol centripetal exatatioiis— 
hence the older name of " muscular or sixth .sen.se " applied to tJiem 
by Sir Charles Bell, Weber, Sir William Hamilton and others— 
concerning motor presontalions proptr, a very different view, first 
tentatively advanced by the great physiologist Johannes Mullet, 
and adoptctl by Helmlioltz, Wundt, and esipecially by Bain, long, 
prevailed. It is, however, now generally diacroditttl, if not com- 
iletcly overthrown.* According to this view, " the characterisfie 
eoling of exerted force " must be regarded, Bain maintained, " not 
as arising from an inward traasmission . . . but as the concomitant 
ol the (mi^oing current by which the muscles are stimulated to act'' 
(o/>. cit. p. 79). Tlie necessity tor this assumption has certainly not 
been established on physiological gTounri.s, nor apparently did Bain 
rely primarily on these; tor at the very outset ol his discussion we 
find him saying “that action is a more intimate and inseparable 
properly oi our constitution than any of our sensations, and enters 
as a component part into every one ot our senses ’’ [op. lit, p. 39). 
But this important psychological tnrth is affirmed as strenuously by 
■some., at any rate (e.g. Professor James) of B.ain's opponents as it was 
by Bain himsolt. Unhappily many, under the sorao psychophysical 

* Ct. Basfian, The Broin a.i a» Organ oi Muitl {1880), pp. figi sqq.; 
Ferrier, 7 he Fmetiems of the Brain (1886), ind ed. ppi, 38a sq?-! 
J ames, principles 0/ Psychology (i8go), ch. xxvi. 
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bias and so induced, like the upholders of this Innervation thoorv, to 
look for evidence of subjective activity in the wrong place, have been 
led to doubt or to <leny the reality of this activity altogether. In 
fact, this theory, while it lasted, tendeel to sustain an undue separa¬ 
tion of so-called '' sensory " from so-called " motor " presentations, 
as if living experienco wore literally an alternation of two independent 
states, one wholly passive and the other wholly active, corresponding 
to the anatomic^ distinction of organs of sense and organs of move¬ 
ment. The subject of experience or Ego does not pass to and fro 
between a sensorium commune or intelligence department and a 
motorium commune or executive, is not in successive intervals 
receptive and active, stilt less always passive, but rather always 
actively en rapport with an active Non-Ego, commonly called the 
lixternal World. 

Perception. 

17. In treating apart of the differentiation of our sensory 
and motor continua, us resulting merely in a number of dis- 
tinguishahle sensations and movements, we have 
tbeeimor been compelled by the exigencies of exposition 
inttgratloa. leave Out of sight another p.ocess which really 
advances pari passu with this differentiation, viz. the 
integration or synthesis of these proximately elementary 
pre.sentations into those complex presentations which are 
called percepts, intuitions, sensori-motor reactions and the 
like. It is, of course, not to be supposed that in the 
evolution of mind any creature attained to such variety of dLs- 
tinef sensations and movements as a human being possesses 
without making even the first .step towards building up this 
material into the most rudimentary knowledge and action. On 
the contrary, there is every reason to think, as has been said 
already incidentally, that further differentiation was helped 
by previous integration, that perception prepared the way for 
distineter sensations, and purposive action for more various 
movements. Tliis process of synthesis, which is in the truest 
sense a psychical proress, deserves some general ronsideration 
before we proceed to the several complexes that result from it. 
Most complexes, certainly the most important, are con.se- 
cpiences of that principle of subjective selection whereby in¬ 
teresting sensations lead through the intervention of feeling to 
movements; and the movements that turn out to subserve such 
interest come to have a share in it. In this way—which we 
need not stay to examine more closely now—it happens that 
a certain sen.sation, comparatively intense, and a certain move¬ 
ment, definite enough to control that sensation, engage atten¬ 
tion, to the more or less complete exclusion of the other less 
intense sensations and more diffused movements that accompany 
them. Apart from this intervention of controlling movements, 
the presentation-continuum, however much differentiated, would 
remain for all purposes of knowledge little better than the dis¬ 
connected manifold for which Kant took it. At the same time 
it is to be remembered that the, subject obtains command of 
particular movements out of all the mass involved in emotional 
expression only beeause such movements prove on occurrence 
adapted to control certain sensations. A long process, in 
which natural selection probably played the chief part at the 
mitset—subjective selection becoming more prominent as the 
process advanced—must have been necessary to secure as much 
purposive movement as even a worm displays. We must look 
to subjective interest to explain, so far as psychological ex¬ 
planation is possible, those sjmtheses of motor and sensory 
pre.seiitations which we call spatial perception and the in¬ 
tuitions of material things. For example, some of the earliest 
lessons of this kind seem to be acquired as we may presently 
see, in the process of exploring the body by means of the limbs, 
—a process for which grounds in subjective interest can 
obviously never be wanting. 

Perception sometimes means only the recognition of a sen¬ 
.sation or movement as distinct from its original presentation, 
thus implying the more or less definite revival 
certain residua of past experience which re¬ 
sembled the present. More frequently it is used 
as the equivalent of what has been otherwise called the 
“ hxalization and projection ” of sensations—that is to say, 
of sensations apprehended either as affections of some part of 


our own body regarded os extended or as states of some foreign 
body beyond it. According to a former usage, strictly taken, 
there might he perception without any spatial presentation 
at all; a sensation that had been attended to a few times 
might be perceived as familiar. According to the latter, an 
entirely new sensation, provided it were complicated with motor 
experiences in the way required for its localization or pro¬ 
jection, would be perceived. But as a matter of fact actual per¬ 
ception probably invariably includes both cases: impressions 
which we recognize we also localize or project, and impressions 
which are localized or projected are never entirely new—they ore, 
at least, penwived as sounds or colours or aches, &c. It will, 
however, frequently happen that w’e are specially concerned with 
only one side of the whole process, as is the case with a tea- 
taster or a colour-mixer on the one hand, or, on the other, with the 
patient who is perplexed to decide whether what he sees and 
hears is “ subjective,” or whether it is “ real.” But there is 
still a distinction called for : perception as we now know it in¬ 
volves not only recognition (or assimilation) and localization, or 
“ spatial reference,” as it is not very happily termed, but it usually 
involves “ objective reference ” as well. We may perceive 
sound or light without any presentation of that which sounds or 
shines; but none the less we do not regard such sound or light 
ns merely the object of our attention, as having only imnument 
existence, but as the quality or change or state of a thing, an 
object distinct not only from the subject attending but from all 
presentations whatever to which it attends. Here again the 
actual separation is impossible, because this factor in perception 
has been so intertwined throughout our mental development 
with the other two. Still a careful psychological analysis will 
show that such “ reification,” as we might almost call it, has 
depended on special circumstances, which we can at any 
rate conceive absent. Tliese special circumstances are briefly 
the TOnstanl conjunctions and successions of impressions, for 
which psychology can give no reason, and the constant move¬ 
ments to which they prompt. Thus wc receive together, e.g, 
those impressions we now recognize as severally the scent, 
colour, and “ feel ” of the rose wc pluck and handle. We might 
call each a “ percept,” and the whole a " complex percept.” 
But there is more in such a complex than a sum of partial per¬ 
cepts; there is the apprehension or intuition of the rose as a 
thing having this scent, colour and texture. We have, then, 
under perception to consider (a) the recognition and (b) the 
localization of impressions, and (c) the intuition of things. 

18. The range of the terms recognition or assimilation of 
impressions is wide : between the simplest mental process they 
may lie .suppo.scd to denote and the most complex xw/m/ik. 
there is a great difference. The penguin that tion ot 
watched unmoved the first landing of man upon itsimproMtimu. 
lonely rock becomes as wild and wary a.s more civilized 
fowl after two or three visits from its molester: it then 
recognizes that featherless biped. His friends at home also 
recognize him though altered by years of peril and exposure. 
In the latter case some trick of voice or manner, some “ strik¬ 
ing ” feature, calls up and sustains a crowd of memories of the 
traveller in the past—events leading on to the present scene. 
The two recognitions are widely different, and it is from states 
of mind more like the latter than the former that psychologists 
have usually drawn their description of perception. At the 
outset, they say, we have a primary presentation or impression 
P, and after sundry repetitions there remains a mass or a series 
of P residua, ; perception ensues when, sooner 

or later, P„ “ calls up ” and a.ssociates itself with these repre¬ 
sentations or ideas. Much of our later perception, and especially 
when we are at all interested, awakens,, no doubt, both distinct 
memories and distinct expectations; but, since these imply 
previous perception.s, it is obvious that the earliest form of re¬ 
cognition, or, as we might better call it, assimilation, must be 
free from such complications, can have nothing in it answering 
to the overt judgment, /*„ is a P. Assimilation involves re¬ 
tentiveness and differentiation, as we have seen, and prepares 
the way for re-presentation; but in itself there is no confronting 
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the new with the old, no determination of likeness, and no sub¬ 
sequent classification. The pure sensation we may regard as a 
psychological myth; and the simple image, or such sensation 
revived, seems equally mythical, as we may see later on. The 
nth sensation is not like the first: it is a change in a presen¬ 
tation-continuum that has itself been changed by those pre¬ 
ceding; and it cannot with any propriety be said to reproduce 
these past sensations, for they never had the individuality which 
such reproduction implies. Nor does it associate with images 
like itself, since where there is association there must first have 
been distinctness, and what can be associated can also, for some 
good time at least, be dissociated. 

19. To treat of the localization of impressions is really to 
give an account of the steps by which the psychological 
Loetiiatiaa individual comes to a knowledge of space. At 
0/ impnM- the cutset of such an inquiry it seems desirable first 
i/o». q{ all to niake plain what lies within our purview, 
and what does not, lest we disturb the peace of those who, con¬ 
founding philosophy and psychology, are ever eager to fight for 
or against the a priori character of this element of knowledge. 
That s{)acc is a priori in the epistemological sense it is no con¬ 
cern of the psychologist either to assert or to deny. Psycho¬ 
logically a priori or original in such sense that it has been either 
actually or potentially an element in all presentation from the 
very beginning it certainly is not. It will help to make this 
matter clearer if we distinguish what philo.sophers frequently 
confuse, viz. the concrete spatial experiences, comtituting 
actual localization fur the individual, and the abstract con¬ 
cept of space, generalized from what is found to be common in 
such experiences. A gannet's mind “ possessed of ” a philo¬ 
sopher, if such a conceit may be allowed, would certainly afford 
its tenant vety different spatial experiences from those he might 
share if he took up his quarters in a mole. So, any one who 
has revisited in after years a place from which he had been 
absent since childhood knows how largely a “ personal equa¬ 
tion,” as it were, enters into his spatial perceptions. Or the 
same truth may be brought home to him if, walking with a 
friend more athletic than himself, they come upon a ditch, which 
both know to be twelve feet wide, but which the one feels he can 
clear by a jump and the other feels he cannot. In the concrete 
“ up ” is much more than a different direction from “ along.” 
The hen-harrier, which cannot .soar, is indifferent to a quarry' a 
hundred feet above it—to which the peregrine, built for soaring, 
would at once give chase—but is on the alert as soon as it des¬ 
cries prey of the same apparent magnitude, but upon the ground. 
Similarly, in the concrete, the body is the origin or datum to 
which ail positions are referred, and such positions differ not 
merely quantitatively but qualitatively. Moreover, our various 
bodily movements and their combinations constitute a net¬ 
work of co-ordinates, qualitatively distinguishable but geo¬ 
metrically, so to put it, both redundant and incomplete. It 
is a long way from these facts of perception, which the brutes 
share with us, to that scientific concept of space as having three 
dimensions and no qualitative differences which we have 
elaborated by the aid of thought and language, and which rea.son 
may see to be the logical presupposition of what in the order of 
mental development has chronologically preceded it. That the 
experience of space is not psychologically original seems obvious 
—quite apart from any successful explanation of its origin — 
from the mere consideration of its complexity. Thus we mu: t 
have a plurality of objects —A out of B, B beside C, distant 
from D, and so on; and these relations of externality, juxta¬ 
position, and size or distance imply further specialization; for 
with a mere plurality of objects we have not straightway spatial 
differences. Juxtaposition, «.g., is only possible when the related 
objects form a continuum; but, again, not any continuity is 
extensive. Now how has this complexity come about ? 

The first condition of spatial experience seems to lie in what 
has been noted above (§ ii) as the extensity of sensation. This 
much we may allow is original; for the longer we 
Bxttatity. clearly we sec that no combination 

or association of sensations varying only in intensity and 


quality, not even if motor presentations are added, will 
account for thi.s space-element in our perceptions. A series 
of touches a, b, c, d may be combined with a series of move¬ 
ments nu, m,, m,, both series may be reversed; and finally 
the touches may be presented simultaneously. In this way we 
can attain the knowledge of the coexistence of objects that have 
a certain quasi-distance between them, and such experience is an 
important element ip our perception of space; but it is not the 
whole of it. For, as has bwn already remarked by critics of the 
associationist psychology, we have an experience very similar 
to this in singing and hearing musical notes or the chromatic 
scale. The most elaborate attempt to get extensity nut of 
succession and coexistence is that of Herbert Spencer. He has 
dune, perhaps, all that can be done, and only to make it the more 
plain that the entire procedure is a wrrtpoy wporepov. We 
do nut first experience a succession of touches or of retinal 
excitations by means of movements, and then, when these 
impressions are simultaneously presented, regard them as 
extemsive, because tliey are associated with or symbolize the 
original series of movements; but, before and apart from 
movement altogether, we experience that massiveness or extensity 
of impressions in which movements enable us to find positions, 
and also to measure.' But it will be objected, perhaps not with¬ 
out impatience, that this amounts to the monstrous absurdity 
of making the contents of con.sciousness extended. The edge of 
this objection will best be turned by rendering the concept of 
extensity more precise. Thus, suppose a postage stamp pasted 
on the back of the hand; we have m consequence a certain sen¬ 
sation. If another be added beside it, the new experience 
would not Ire adequately described by merely saying we have 
a greater quantity of sensation, for intensity involves quantity, 
and increased intensity is not what is meant. For a sens.a- 
tiun of a certain intensity, say a sensation of red, cannot be 
changed into one having two qualities, red and blue, leaving 
the intensity unchanged; but with extensity this change is pos¬ 
sible. For one of the postage stamps a piece of wet cloth of 
the same size might be substituted and the ma.ssivcness of the 
compound sensation remain very much the same. Intensity 
belongs to what may he called graded quantity: it admits of 
increment or decrement, but is not a sum of parts. Extensity, 
on the other hand, dues imply plurality: we might call it latent or 
merged plurality or a “ ground ” of plurality, ina.smuch a.s to 
say that a single presentation has massiveness is to say that 
a portion of the presentation-continuum at the moment 
undifferentiated is capable of differentiation. 

Attributing this property of extensity to the presentation- 
continuum as a whole, we may call the relation of any particular 
sensation to this larger whole its local sign, and can sec 
that,.solongasthecxtensityofaprc.sentationadmits 
of diminution without the presentation becoming nil, such presen¬ 
tation either has or may have two or more local signs—its parts, 
taken separately, though identical in quality and intensity, 
having a different relation to the whole. Such difference of 
relation must be regarded fundamentally as a ground or possi¬ 
bility of distinctness of sign—whether as being the ground or 
possibility of different complexes or otherwise—rather than as 
being from the beginning such an overt difference as the term 
“ local sign,” when used by Lotze, is meant to imply.* From 

' Wc arc over in clanger of exaggerating the cxjmpetence of a new 
(liscoverv; and the associationi-sts seem to have fallen into this 
mistake,’not only in the use they have made of the concept of asso¬ 
ciation in psychology in gener^, but in the stress they have laid 
upon the fact of movement when explaining our space-perceptions in 
particulai. Indeed, both ideas have here conspired against them— 
aasociation in keeping up the notion that we have only to deal with 
a plurality of discrete impre,ssions, and movement in keeping to the 
front the idea of sequence. Mill's Examination of Hamilton (3rd ed., 
p. 206 seq.) surely ought to convince us that, unless wc arc prepared 
to say, as Mill seems to do, " that the idea of space is at bottom one 
of time ” (p. 276), wc must admit the iiudequacy of our experience 
of movement to explain the origin of ic. 

• To illustrate what is meant by different complexes it will be 
enough to refer to the psychological implications of the fact that 
scaiccly two portions of the sen' itive surface of the human body are 
anatomically alike. Not only in the distribution and character of 
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tihis point of view we may say that more partial presentations 
are concerned in the sensation corresponding to two stamps than 
in that corresponding to one. I’he fact that these partial 
presentations, though identical in quality and intensity, on the 
one hand are not wholly identical, and on the other are presented 
only as a quantity and not as a plurality, is explain^ by the 
distinctness along with the continuity of their local signs. 
As.suming that to es’cry distinguishable part of the body there 
corresponds a local sign, we may allow that at any moment only 
a certain portion of this continuum is definitely within the. field 
of consciousness; hut no one will maintain that a part <if one 
hand is ever felt as cnntiniunjs with part of the other or with 
part of the face. I.o<-al signs have thus an invariable relation 
to each other: two continuous signs are not one day coincident 
and the next widely separate.' This last fact is only implied in 
the mere massivenes.s of a sensation in so far as this admits of 
differentiation into local .signs. We have, then, when the differ¬ 
entiation is accomplished, a plurality of presentations constitut¬ 
ing an extensive continuum, presented simultaneously, and 
having certain fixed and invariable relations to each other. Of 
such experience the typical case is that of passive touch, though 
the other senses exemplify it. It must he allowed that our 
concept of space in like manner involves a fixed continuity of 
positions; hut then it involves, further, the possibility of move- j 
ment. Now in the continuum of local signs there is nothing 
whatever of this; we might call this continuum an implicit 
flemcni. It onlv becomes the presentation of occupied space 
after its several local signs are complicated in an orderly' way with 
active touches, when in fact we have experienced the contrast 
of movements with contact and movements without, i.r. in 
vacuo. It is quite true that we cannot now think of this plenum 
except ns a space, hecause we cannot divest ourselves of these 
motor experiences by which we have explored it. We can, how¬ 
ever, form some idea of the difference between the perception 
of space and this one element in the perception by contra.sting 
massive internal sensations with massive superficial ones, or 
the general sensation of the body' as “ an animated organism ” 
with our perception of it as extended. Or we may expre-ssthc 
difference hy remarking that extension implies the distinction of 
here and there, while extensity rather suggests ubiquity. 

It must seem strange, if this conception of extensity is essential 
to a psychological theory' of space, that it has escaped notice so 
long. The reason may be that in investigations into the origin 
of our knowledge of space it was nlways the concept of space and 
not our concrete space percepts that came up for examination. 
Now in space as wc conceive it one position is distinguishable 
from another soldly by its co-ordinates, i.e. liy the magnitude 
and signs of certain lines and angles, as referred to a certain 
datum, position or origin; and these elements our motor 
experiences seem fully'to explain. But on reflection W'c ought, 
.surely, to be puzzled by the question, how these coexistent 
positions could be known before those movements were made 
which constitute them different jiosifions. The link we thus 
suspect to be missing is supplied by the more concrete expei ietices. 
wc obtain from our own body, in which two positions have a 
quafitati' c difference or '“ local colour ” indep^dtnlly of move¬ 
ment. True, such positions would not be known us spatial 
without movement; but neither would the movement be known 
as spatial had those positions no other difference than such as 

the norvc-L'iuling.s but in the variety of the unrieriying parts— in one 
place bone, in another fatty tissue, in others tendons or muMles 
variou.sly arranged—we find ample ground for diversity in " the 
local colouring ” of sensations. And comparative zoology helps ns 
to see how such diversity has been dcvi'loped as external impressions 
and the an.swering movements have gradually differentiated an 
organism originally almafthomogeneous and symmetrical. Between 
one TOiint and another on the surface of a sphere there is no ground 
of difference; but this is no longer tree if the .sphere revolvos round a 
fixed axis, sHll leas if it also runs in one. direction along its axis. 

• The improvements in the senafbilrty of onr " spatial sense ’’ con¬ 
sequent on practice, its variations under the action of dregs, &c. are 
obviou^y no real contradiction to this; on the contrary, such facts 
are an in iavottr of making ext^nsity a distinct factor in our space 
experience and one more fundamental than that of movement. 


arises from movement. In a balloon drifting .fteadily in a 
fog we should have no more experience of change of position 
than if it himg becalmed and still. 

We may now consider the part which movement plays in 
elaborating the presentations of this dimensioniess continuum 
into percepts of space. In «> doing -we nmst 
bear in nrind that while this continuum imjffies the 
in(oprese..tebilTty of two impressions having the 
same local .sign, it allows not only of the presentation of 
sensations Of varying massiveness, but also of a sensation 
involving the whole continuum simultaneously, as in Bain's 
cliussic example of the warm bath. As regaids the motor 
element itself, the first [wint of importance is the ineopre- 
sentability and invariability of a successive series of auxilio- 
motor or kinaesthetic presentations, P,, P^, P,, P^. P, 
(lannot be presented along with P^, and from P^ it is mnpos- 
sible to roach P, again save through P„ and Pj. Such a 
.series, taken alone, could afford us, it is evident, nerthing 
but the knowledge of an invariable sequence oif impressions 
which it was in onr own power to produce. Galling the series 
of P’s “ positional signs,” the contrast between them and local 
signs is obvious. Both are mi-ariable, but succession character¬ 
izes the one, simultaneity' the other; the cne yields potential 
position without place, the other potential place (ronov) without 
position; hence wc call them both merely signs.* But in the 
course of the movements necessary to the exploration of the 
hotly—probably our earliest lesson in spatial perception—these 
positional sigrrs reieive a new significance from the active and 
prssive touches that accompany' them, just as they impart to 
these last a significance they could never have alone. 

It is onlv in the resulting complex that we have the presenta¬ 
tions of actual position and of spatial magnitude. For space, 
though conceived as a coexistent continuum, excludes the notion 
•of ormiprespnee or ubiquity; two positions I,,and I,, must coexi.st, 
but thev are not strictly distinct positions so long as we conceive 
ourselves present in the same sense in both. But if F,,and F,. 
are, c.g., two imptie.ssions produced by compass points touching 
two different spots us I,, and I,, on the hand or arm, and wo place 
a finger upon and move it to /,,, experiencing thereby the 
series P^, P.., P^, P.,, this series con.stitutes /,,and 4 into positions 
and also inves-ts Fj and F,, with a relation not of meredistinct- 
nr.ss as Toirm but of definite distance. The resulting complex 
pel haps admits of symbolization as follows :— 

. V y.F F.f vF K,f.. 

n b { <i e a is b 
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P\Pd>stPi 

Here the first line represents a portion of the tactual continuum, 
Fj and F. being diirtinct " feels,” if we may so say, or passive 
touches p^ented along with the fainter sensations of the con¬ 
tinuum as a whole, which the general “ body-sense ” involves; 
T .stands for the active toudb of the exploring finger and P, for 
the corresponding kinaesthetic .sensation regarded as “ posi¬ 
tional sign ”; the rest of the succession, os not aotually present 
at this stage but capable of revival from past explorations, is 
.symbolized by the f/f and . .... 

When the series of movements is accompanied hy active 
touches •without passive there arises the distinction between one’s 
own body and foreign bodies; when the initial movement of a 
series is accompanied by both active and passive touches, the 
final mo-.ement by active touches only, and the intermediate 
movements are unaccompanied hy either, we get the further 
presentation of empty space lying between us and them—but 
onlv when by frequent experience of contacts along with these 
intermediate movements we have come to know all movement 
as not only .succession but change of position. Thus active' 
touches come at lemtth to be projected, passive touches 
alone being localized in the stricter sense. But in actual 
fact, of course, the localization of one impression is not perfected 
before that of another is begun, and we must take care lest our 
necessarily meagre exposition give rise to the mistaken notion 
Thusa place may be known topographically without its position 
being known geographically, and vice versa. 
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that localizing an impression consists wholly and solely in 
performing or imaging the particular movem^ts necessary to 
add active touches to a group of passive impressions. Tlrat this 
cannot suffice is evident merely irom the consideration that a 
single position out of relation to all other positions is a contra¬ 
diction. 'Localization, though it depends on many special 
experiences of the kind described, is not like an artificial product 
which is completed a part at a time, but is essentially a growth, 
its several constituents advancing together in definiteness and 
mterconnexion. So far has this development advanced that we 
do not even imagine the special movements which the localization 
of an impression implies, that is to say, they are no longer dis¬ 
tinctly represented as they would be if we definitely intended to 
make them : the past experiences are “ retained.” but too much 
blended in the mere perception to be appropriately spoken of 
as remembered or imaged. 

X propos of this almost instinctive character of even our earliest 
spatial percepts it will be appropriate to animadvert on a misleading 
implication in the current use of such ternus as " localization," 
" projection,” " bodily reference,” " spatial reference” and the like. 
The implication is that external space, or the body as extended, is 
in some sort presented or supjiosed apart from the localization, 
projection or reference of impressions to such space. That it may 
he possible to put a book in its place on a shelf there must be (i) 
the book, and (2), distinct and a|>art Irom it, the place on the shelf. 
Bnt in the evolution of cur spatial experience impressions and 
positions arc not thus presented apart. We ran have, or at least 
we tan suppose, an impression which is recognized without being 
localized as h<a.s been already said: but if it is localized this moans 
that a more complex presentation is formed Uy the addition of new 
elements, not that a second distinct object is presented and some 
indescribable connexion establi.shed between the iinpressioD and it, 
still less that the impression is reterred to something not strictly 
presented at alt. The truth is that the body as extended is from the 
psychological point of view not perceived .at all ap.ait from localized 
impressions. In like manner impressions projected (or the absence 
of imjire.ssions projected) constitute all that is perceived as the 
ixicupieil (or unoccupied) sjiace beyond. It is not till a much later 
stage, after many varying experiences of different impressions 
similarly locali/ed or jirojeeted, that even the mere materials are 
present for the formation of such an abstract coneipt oi space as 
" syi.itial reference" implies.' Psycliolugisls, being themselves at 
this l.itir stage, arc ajit to commit the oversight of introducing it 
into the earlier stage which they have to expound. 

zo. In a complex percept, such as that of an orange or a piece 
of wax, may be distinguished the following point.s concerning 
■which p.sychology may be expected to give an 
account: (a) the object’s reality, (A) its solidity or 
ocaipation of space, (r) its unity and complexity, {d) 
its permanence,01 father its continuity in time, and (e) its sub¬ 
stantiality and the connexion of its attributes and powers. 
Though, m fact, these items arc most intimately blended, our 
exposition will be clearer if we consider each for a moment aport. 

a. The terms actuality and reality have eaoh more than one 
meaning. Thus what is real, in the sense of material, is opposed 
to what is mental; as the existent or actud it is 
^ttttntr or to thg non-existent ; and again, what is actual 

** isdistinguishedfromwhatispo.ssibleornecessary.But 
here both terms, with a certain shade of difference, in so far as 
actual is more appropriate to movements .and events, are used, 
m antithe.sis to whatever is ideal or represented, for what is 
sense-given or presented. This seems at least their primary 
psychological meaning; and it is the one most in vogue in Eng¬ 
lish philosophy at any rate, over-tinged as that is with psycho¬ 
logy,'^ Any examination of this characteristic will be" best 
deferred till we come to deal with ideation generally (see § 21 
below). Neanwhile it may suffice to remark that reality or 
actuality is not u single distinct clement added to the others 
which enter into the complex presentation we call a thing, 
‘ Cf. on this point i’oincare. La Science et I'hypathise, pp. 74 sqq. 
“ Thus Locke s lys, ” Our simple ideas [i.». presentatioas or 
iinprcssions, as we sfiould now say) arc all veal... and not fictions at 
pleasure; for the mind . . . can make to itself no simple idea more 
than -what it has received " (£jsav, ii. 30, 2). And Berkeley says, 
" The ideas imprinted on the «en.scs by the Anthor of Nature arc 
called real things-, and those excited in the imagination, being less 
regular, vivid and constant, arc more properly termed ideas or images 
of things, which they copy or represent " (Prix. of Hum. Know., 
Pt. i. § 33 ). 
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as colour or solidity may be. Nather is it a special relation 
among these elements, like that of sobstanoeand attribute, for 
example. In these respects the real and the ideal, the actual 
and the possible, are alike,"all the elements or-tiualities within 
the complex, and all the relations o' those elements to each other, 
are the some in the rose represented as in the presented 'rose. 
The difference turns not upon what these elements are, regarded 
as qualities or relations pesented or represented, but upon 
whatever it is that distinguishes the presentation from the 
representation of any given qualities or relations. Now this dis¬ 
tinction, as we shall see, depends partly upon the relation of such 
complex presentation to other presentations in consciousness 
with it, partly upon its relation as a presentation to the subject 
whose presentation it is. In this respect we find a difference, 
not only between the simple qualities, such as cold, hard, red and 
sweet in strawberry ice, e.g. as presented and as represoited, 
but also, though less conspicuously, in the spatial, and even the 
temporal, relations which enter into our intuition as distinct 
from our imagination of it. So then, reality or actuality is not 
strictly an item by itself, but a cliaracteristic of all the items that 
follow. 

b. In the so-called physical solidity or impenetrability of 
things our properly motor presentations or ” feelings of effort 
or innervation ” come specially into play. They 
are not entirely absent in those movements of 
exploration by which we attain a knowledge of 
space; but it is when these movements are definitely resisted, 
or are only possible by increased effort, that we reach the full 
meaning of body as that which occupies space. Heat and cold, 
light and sound, the natural man legard-s as real, and by and by 
perhaps as due to thepower-s of things known or unknown., but not 
as themselves things. At the outset things areall corporeal like his 
own liody, the first and archetj’pal thing, that is to say: thing.sarc 
intuited only when touch is accompanied by pressure; and, though 
at a later stage pa.ssive touch without pressure may suffice, this 
isorily hecau.se pressures depending on a subjective initiative, 
i.f. on voluntary muscular exertion, have been previously ex¬ 
perienced. It is of more than psychological interest to remark 
how the primordial factor in materiality is thus due to the pro¬ 
jection of a subjectively determined reaction to that action 
of a not-self of which sense-impressions consist—an action of 
the not-self which, of course, is not known as such till this pro¬ 
jection of the subjective reaction has taken place. Still we must 
remember that accompanying sense-impressions arc a condition 
of its projection : muscular effort without simultaneous sensa¬ 
tions of contact would not yield the distinct presentation of 
something resistant occupying the space into which we have 
moved and would move again. Nay more, it is in the highest 
degree an e.s.sential circumstance in this exjierience tliat muscular 
effort, though subjectively initiated, is still only jMissible when 
there, is contact with something that, as it seems, is malting an 
effort Ute counterpart of our own. But this something is .so far 
no more than thing-stuff; without the elements next to be 
considered our psychological individual would fall short of the 
complete intuition of distinct thing.s. 

£. The remaining important factors in the psychological 
comstitution of things might he described in general terms as 
the time-relations of their components. Such rela¬ 
tions are themselves in no way psychdogically deter- 
mined ; impressions recur with a certain order or want 
of order quite independently of the subject’s interest or of any 
psychological principles uf synthesis or a.s.sociation whatever. 
It is essential that impressions should recur, and recur as 
they have previously occurred, if knowledge is ever to begin; 
out of a continual chaos of sensation, all matter and no form, 
such as some phih.sophers describe, nothing but chaos could 
result. But a flux of impressions having this real or sense-given 
order will not suffiie; there must be also attention to and 
retention of the order, and these indispensable processes at 
least are psychological. 

But for its familiarity we should marvel at the fact that out 
of the variety of impressions simultaneously presented we do 
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net instantly group together all the sounds and all the colours, 
all the touches and all the smells; but, dividing what is given 
together, single out a certain sound or smell as belonging 
together with a certain colour and feel, similarly singled out 
from the rest, to what we call one thing. We might wonder, too 
—those at least who have made so much Of association by 
similarity ought to wonder—that, say, the white of snow calls 
up directly, not other shades of white or other colours, but the 
expectation of cold or of powdery softness. The first step in 
this process has been the simultaneous projection into the same 
occupied sp;tcc of the se\ eral impressions which we thus come 
to regard as the qualities of the body filling it. Yet such simul¬ 
taneous and coincident projection would avail but little unless 
the constituent impressions were again and again repeated in 
like order so as to prompt anew the same grouping, and unless, 
further, this constancy in the one group was present along with 
changes in othei groups and in the general field. There is 
nothing in its first experience to tell the infant that the song of 
the bird docs not inhere in the hawthorn whence the notes pro¬ 
ceed, but that the fragrance of the mayflower does. ,It is only 
where a group, as a whole, has been found to change its position 
relatively to other groups, and—apart from casual relations— 
to be independent of changes of position among them, that such 
complexes can become distinct unities and yield a world of 
thin^. Again, because things are so often a world within 
themselves, their several parts nr members not only having 
distinguishing qualities but moving and changing with more or 
less independence of the rest, it comes about that what is from 
one point of view one thing becomes from another point of view 
several—like a tree with its separable branches and fruits, for 
example. Wherein then, more precisely, does the unity of a 
thing consi: t ? This question, so far as it here admits of answer, 
carries us over to temporal continuity. 

d. Amidst all the change above described there is one thing 
comparatively fixed : our own body is both constant as a group 
and a constant item in every field of groupi; and not 
beyond all other things an object 
of continual and peculiar interest, inasmuch as our 
earliest pleasures and pains depend solely upon it and what 
affects it. The body becomes, in fact, the earliest form of self, 
the first datum for our later conceptions of permanence and 
individuality. A continuity like that of self is then transferred 
to other bodies which resemble our own, so far as our di:ect 
experience goe.s, in passing continuously from place to place 
and undergoing only partial and gradual changes of form and 
quality. As we have existed—or, more exactly, as the body has 
been continuously presented—during the interval between two 
encounters with some other recognized body, so this is regarded 
.as having continuously existed during its absence from us. 
However permanent we suppose the conscious si bject to be, it 
is hard to see how, without the continuous presentation to it of 
such a group as the bodily self, we should ever bo prompted to 
resolve the discontinuous presentations of external things into 
a continuity of existence. It might be said: Since the second 
presentation of a particular group would, by the mere workings 
of psychical laws, coalesce with the imige if the first, 
this coalescence would suffice to “generate” tho concept of 
continued existence. But such ussimilaticn is only the 
ground of an intellectual identification and furnishes no motive, 
one way or the other, for real identification : between a second 
presentation of A and the presentation at different times of two 
A’s there is so far no difference. Real Identity no more involves 
exact similarity than exact similarity involves sameness of 
things; on the contrary, we are wont to find the same thing 
alter with time, 30 that exact similarity after an interval, so 
far from suggesting one thing, is often the sure.st proof that 
there are two concerned. Of .such real identity, then, it would 
seem we must have direct experience; and we have it in the 
continuous presentation of the bodily self; apart from this it 
could not be “ generated ’’ by association among changing 
presentations. Other bodies being in the first instance personified, 
that then is regarded as one thing—from whatever point of view 


we look at it, whether as part of a larger thing or as itself com¬ 
pounded cf such parts—which has had one beginning in time. 
But what is it that has thu.s a beginning and continues 
indefinitely? This leads to our last point. 

e. So far we have been concerned only with the combination 
of sensory and motor presentations into groups and with the 
differentiation of group from group; the relations to 
each other of the constituents of each ^oup still 
for the most part remain. To these relations in the 
main must be referred the correlative concepts of substance 
and attribute, the distinction in substances of qualities and 
powers, of primary qualities and secondary, and the like.^ 

Of ail the constituents of things only one is universally present, 
that above dcsciibed as physical sclidity, which presents itself 
according to circumstances as impenetrability, resistance or 
weight. Things differing in temperature, colour, taste and smill 
agree in resisting compression, in filling space. Because of 
this quality wc regard the wind as a thing, though it has neither 
.shape nor colour, while a shadow, though it has both but not 
resistance, is the very type of nothingness. This constituent 
is invariable, while other qualities arc cither absent or change— 
form altering, c< lour disappearing with light, sound and smells 
intermitting. Many of the other qualities—colour, temperature, 
sound, smell—increase in intensity if wc advance till we touch a 
body occupying space; with the same movement too its visual 
magnitude varies. At the moment of contact an unvarying 
tactual magnitude is ascertained, while the other qualities and 
the visual magnitude reach a fixed maximum; then first it 
becomes possible by effort to change or attempt to change the 
position and form of what we apprehend. This tangible plenum 
we thenceforth regard as the scat and source of all the qualities 
we project into it. In other words, that which occupies space 
is psychologically the substantial; the other real constituents 
are but its properties or attributes, the marks or manifestations 
which lead us to expect its presence. 

Imagination or Ideation.- 

21. Before the intuition of things has reached a stage so com¬ 
plete and definite as that just described, imagination or ideation 
as distinct from perception has well begun. In 
passing to the consideration of this higher form of 
mental life we must endeavour first of all analytically 
to di.stinguish the two as precisely as may be and then to trace 
the gradual development of the higher. 

To begin, it is very questionable whether Hume was right 
in applying Locke’s distinction of simple and complex to ideas 
in the narrower sense as well as to impressions. " ’I'hat idea 
of red,” says Hume, “ which we form in the dark and that 
impression which .strikes our eyes in the sunshine differ only in 
degree, not in nature.” But what he seems to have overlooked 
is that, whereas we may have a mere sensation red, we can only 
have an image or representation of a red thing or a red jorm, i.e. of 
red in some way ideally projected or intuited. In other word.s, 
there are no ideas—though there are concepts—answering to 
simple or isolated impressions. The synthesis which has taken 
place in the evolution of the percept can only partially fail in 
the idea, and never so far as to leave us with a chaotic “ manifold” 
of mere sensational remnants. On the contrary, we find that 
in “ constructive imagination ” a new kind of effort is often 
requisite in order partially to dissociate these representational 
complexes as a preliminary to new combinations. But it is 
doubtful whether the results of such an analysis are ever the 
ultimate elements of the percept, that is, merely isolated 
impressions in a fainter form. We may now tiy to a.scertain 
further the characteristic marks which distinguish what is 
imaged from what is perceived. 

> The tUstinction between the thing and its properties is one that 
might be more fully treated under the head of " Thought and Con¬ 
ception." Still, inasmuch as the material warrant for these concepts 
is contained more or less implicitly in our percepts, some considera¬ 
tion of it is in place here. 

• Idcjition—■ a word of my own coining," says James MilL 

’ Treatist of Human Nature, bk. i. pt. i. § i. 



PUEBLA- 

PUEBLA, a state of Mexico, occupying the south-east 
angle of the great central plateau, or that part of it known 
as the Anahuac table-land. It is bounded N, and E, by tlie 
state of Vera Cruz, S. by the sUtes of Oaxaca and Guerrero, 
and W. by the stales of Morelos, Mexico, Tlaxcala and Hidalgo. 
Area, 12,204 sq. m. Pop. (1900), 1,021,133, largely civilized 
Indians. Lofty mountams overlook the plateau front the 
north-east and west, three of the highest peaks, Orizaba, 
Popocatepetl and Ixtaccihuatl rising above the permanent 
snow-line, while another, Malinche, lilts its i.solated mass 
nearly to that limit. In the south the table-land breaks away 
and long fertile valleys lead downward toward the warm 
southern plains. The central table-land forms part of the 
watershed between the eastern and western drainage systems, 
some of the streams in the north and south-east emptying 
mto the Gulf of Mexico, while the Aloyac, which has its 
source in Tlaxcala, crosses the sUte and discharges into the 
Pacific through the Mescalo. Puebla has a temperate, healthful 
climate, one of the best in Mexico. The soil is generally fertile 
and the rainfall abundant. Agriculture is the princip»l industry'. 
The Mexican, Intcrcx-eanic and Mexican Southern railways cross 
the slate and afford ample transportation facilities. 

PUEBLA (full title La Puebla de tos Angeles, and more recently, 
Puebla de Zaragoza), a city of Mexico and capital of the state ol 
the some name, on the banks of the Atoyac River, 60 m. S.E. of 
the city of Mexico, with which it is connected by two lines of 
railway. Pop. (1900), 93,152, including a Iwge percentage of 
Indians. 11 s railway connexions put it in daily communication 
with the natiiinal capital, Vera Cruz, Pachuca, Oaxaca, and the 
terminal ports of the Tehuantepec railway—Coatzac^ralcos and 
Salina Cruz. The city is built on a broad healthy plain, about 
7200 ft. above sea-level. Tt is well provided with .street railways, 
electric and gas illumination, water and drainage. The great 
Doric cathedral, about 165 x 320 ft., is perhaps the finest ecclesi¬ 
astical building in Latin America. It was begun about 1552, 
but not completed until 1649. Among other churches, famous 
for their lavish decorations, are those of .San Jose, San Oistobal, 
Santa Catarina and San Domingo. The “ Tealro Principal,'’ 
built in 1790, is said to be the oldest existing theatre on the con¬ 
tinent. Tliere are two other theatres, and an immense bull-ring. 
Among the more conspicuous public, buildings arc the palace of 
ju.stice, the building of (he state legislature, a .school of medicine 
to which is attached the Palafoxiana Library of over 100,000 
volumes, an academy of fine arts, and the national college. 
At Fort Guadalupe, near the city, there are several hot sulphur 
springs, which ai'c uSed for medicinal baths. Puebla is one of 
tile busie.st manufacturing cities in Mexico, and among its 
products are cotton and woollen textiles, soap, glass, .straw hats, 
pottery and leather goods. There are also some large foundries. 

Puebla was founded in 1532 by Sebastian Ramirez de Fuenleal, 
archbishop of Santo Domingo, and the celebrated Franciscan 
friar Toribio Motolinia. In 1550 it became the see of the bishopric 
originally created in 1526 at Tlaxcala. The appellation “ de los 
Angeles,” which is now practically dropped, originated in a 
popular belief that during the building of the cathedral two 
angels every night added as much to the height of the walls as 
the workmen had completed on the preceding day. Its present 
title was given in honour of General Ignacio 2 iragoza (1829- 
1862), who successfully defended the city against the first French 
attack in 1862. It was captured in the following year by the 
French, and then by the Mexicans under Porfirin Diaz in 1867. 
In the war between Mexico and the United States it was captured 
by General Winfield Scott and was his headquarters from June to 
August 1847. 

PUEBLO, a city and the county-seat of Pueblo county, the 
second largest city of Colorado, II.S.A., and one of the most 
important industrial centres west of the Missouri river, situated 
on the Arkansas river, about 120 m. S, by E. of Denver. Pop. 
(1890), 24,558; (1900), 28,157, of whom 4705 were foreign-born, 
1250 being Austrian, 587 German, 529 lUlian, 415 Irish, 
391 Swedish, 385 English and 341 English Canadian; (1910 
census), 44,395. It is served by five great continental railway 
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systems—the Denver & Rio Grande, the Atchison Topeka & 
Santa Fe, the Missouri Pacific, the Chic^o Rock Island & 
Pacific and the Colorado & Southern, giving it altogether a 
dozen outlets. It lies about 4680 ft. alxive the sea, in a valley 
at the junction of the prairies with the foothills of the Rockies, 
on both banks of the Arkansas river, near its confluence with 
Fountain Creek; the city has an exceptionally good climate and 
attracts many winter visitors. There arc a state insane asylum 
and four hospitals, of which the Minnequa Hospital (for the 
employds of the Colorado Fuel and Iron Co.) and St Mary's 
Ho.spital arc the roost notable. Among the public buildings are 
the McClelland public libraty (1891) and the court-house, the 
latter of white stone quarried in the vicinity. The Mineral 
Palace (1893), having a roof formed of twenty-eight domes, in 
the northern part of the city, contains a collection of the minerals 
of the .state. Pueblo is chiefly an industrial city, and is often 
called the Steel City, or the Pittsburg of the West. Cheap fuel is 
furnished by the excellent coal of Canyon City (about 30 m. west), 
Walscnburg (about 40 m. south-west) and Trinidad (about 75 ni. 
south). Petroleum deposits in the immediate vicinity are of grow¬ 
ing importance. Fluxing material is only about 50 ni. away, 
around Cripple Creek. The rich river valley yields abundant crops 
of alfalfa, .sugar beets, cantaloupes, apples and p^ches, and the 
dry lands behind its shores prove fertile under irrigation or under 
the Campbell system of dry farming; on the plains livestock 
interests arc important. In 1905 Pueblo’s total factory products 
were valued at $2,197,293 (an increase of 52'6 % since 1900): 
if the output of the great smelting and refining c.stablishments 
just outside the city limits had bwn included, the value would 
liave been considerably larger. Pueblo is the greatest smelting 
centre west of the Missouri and probably the greatest in the 
United States. The bulk of the steel rails used on western 
railways are from the mills of the Pueblo district. 

Pueblo was originally a Mexican settlement. A considerable 
body of Mormons settled here temporarily on their way to Utah 
in 1846-1847, and a trading post was established in 1850; but 
the site, owing principally to Indian troubles, had been practically 
abandoned before 1858, wjicn another settlement was made on 
the Fontaine qui Bntiille, or Fountain Creek. Two years later 
Pueblo was surveyed and platted. The first railway—the 
Denver & Rio Grande- came through in 1872. Pueblo was char¬ 
tered as a city in 1870, and again, with an enlarged area, in 1887. 

PUEBLO WDIAHS, the Spanish name {pueblo = village) for 
the town-building tribes of American Indians of the Keresan, 
Shoshonean, Tanoan and Zunian .stocks, whose representatives 
are now practically confined to New Mexico and Arizona. P'or- 
merly they had a far greater range. They were alike in their 
sedentary agricultural characteristics, and had not the warlike 
disposition of the Plains Indians. Their modem history begins 
wnth their discovery in 1539 by Father Marcos de Niza. In the 
following year they were subdued by Francisco Vasquez de 
Coronado. Two years later they made a successful revolt, 
but in 1586 they had again to submit. In 1680 they once more 
rebelled, but by 1692 they were finally conquered, 'llieir houses 
are communal, generally but one structure for the whole village. 
These houses are sometimes built of stone, but oftener of adobe, 
several storeys high, each storey receding from the one below. 
'I'he common plan is a hollow square or curved figure, though in 
some cases the form of a pyramid is followed. A feature of each 
town is the underground chamber used for tribal aremonies. 
Many of the towns are built on high table-lands maccessible 
except by steep trails. The Pueblos are a short, sturdy type 
of American Indians, very active, but mild-mannered and 
much darker than those of the plains. They are farmers and 
herdsmen, and are skilful in basket-work, weaving, poUcry 
and carving. They are notable for their highly develop^ cere¬ 
monial customs, and their blankets and earthenware are 
dteorated with religious symbolism. 

PUELCHE, a trite of South American Indians of Araucanian 
stock. Their home is the Pampas region of southern Argentina 
around the Colorado river. They are chiefly nomadic, breeding 
cattle and horses, and lead a wild, lawless life. 
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PUQrrEAIUEAS,atownof north-western Spain in the province 
of Pontevedia; on the Tuy-Santiago de Compostella railway and 
on the river Tea, a right-band tributary of the Mino. Pop. 
(1900), r3,452. ^enteareas is the chief town of a fertile hilly 
region, which produces wine, grain and fruit, and contains many 
cattle farms. The industries of the town itself are porcelain 
manufactures, tanning and distilling. Close by are the ruins of 
the castle of Sobro.so, which played an important part in the 
medieval civil wars. 

PUENTE OENIL, or Puente Jenil, a town of southern Spain, 
in the province of Cordova; on the right bank of the river Genii 
or Jenil, a tributary of the Guadalquivir. Pop. (1900), 12,956. 
Puente Genii is on the Cordova-Malaga railway, and is the 
starting-point of the line to Linares. A bridge across the Genii, 
from whiih the name of the town is derived, joins the lower part 
of Puente Genii with the higher, which is built on rising ground 
extending to the olive groves above. There are several convents, 
schools for primary and higher education, hospitals, a municipal 
library and a theatre. The principid industry is the manu¬ 
facture of olive oil. There are also flour-mills and linen factories. 
The alhondiga or permanent market is always well stocked with 
grain, vegetables and livestock. 

PUERPERAL FEVER (Ut. puerpera, from fmer, child, and 
parefe, to bring forth), the name given to the varieties of general 
infection, long r(^rded as a specific dise-ase (“ child-bed fever,” 
“ lying-in fever ”), to which women arc subject after parturition, 
owing to the genital tract being peculiarly exposed, in septic 
surroundings, to the invasion of pathogenic bacteria (sec ,Sepsis). 
Owing largely to the labours of I. P. Semmelwciss (q.v.) the grave 
mortality formerly attending this condition has been enormously 
reduced; and the necessity of rigid cleanliness in the treatment 
of lying-in cases is fully recognized. When unhappily this is 
not the case, and infection t^es place, its complications mn.st 
be treated according to the circumstances, antiseptic douching 
being employed, or preferably curetting the endometrium with 
a sharp curette and swabbing v.dth disinfectant solution. In 
definitely septicaemic cases antistreptococcic serum naay be 
useful. 

PUERTO CABELLO, a city and port of Venezuela, in the .state 
of Carabobo, 20 m. N. by W. of Valencia, the capital of the .state. 
Pop. (i8gi). 10,145. l^icrto Cahello has railway connexions 
with Valencia and Caracas. It stands on a small peninsula 
which partly shelters a large bay, called “ Golfo Triste,” by 
the early Spanish navigators. After La G\Kiyra the harbour is 
the principal port of Venezuela, and it is provided with mole, 
wharves, railway communication with the interior, and other 
facilities for the handling of merchandise and produce. 'Ihc 
town and harbour were strongly fortified in colonial times, but 
the port defences were greatly damaged in 1902 in a bombard¬ 
ment by some German vessels of the allied blockading fleet. 
Among the exports are coffee, cacao, dyewoods, hides, skins, 
and copper ores. Puerto Cahello suffered much in the War of 
Independence, changing hands several times and remaining 
in the possession of Spain down to 1823. 

PUERTO CORTES (Cortez or Caballos), a seaport on the 
Atlantic coa.st of Honduras; in ^5° 51' N. and 87° 56' W., at 
the northern terminus of the transcontinental raHway from 
Fon.seca Bay, and near the mouth of the river Chamalecon. 
Pop. (1905), about 2500. The harbour, an inlet of the Gulf 
of Hondura-i, is deep, spacious and secure, and there is a railway 
pier at which vessels con load and discharge. The exports 
include bananas, coffee, cabinet woods, rubber, sarsaparilla, 
livestock, deerskins and gold. The harbour was discovered 
in 1527 by Gonzalo d’Avila, and the town was founded a few 
^ears later by order of Hernando Cortes, from whom it derives 
its name. 

PUERTO DE SANTA MARIA, a seaport of southern Spain, 
in the province of Cadiz, on the right bank of the river Guadalete, 
with a statkm on the railway from Cadiz to .Seville. Pop. 
(1900), 2o,t20. Puerto de Santa Maria, commonly called “ El 
ftierto,” is probably the Menesihei Portus of IHolemy. Its 
most important industry is the wine trade; there are also glas,s. 


liqueur, alcohol, starch and soap manufactures. The principal 
buildings are a Moorish citadel, a Gothic church founded in the 
13th century.a Jesuit college,and a bull-ringwhich acconunodatas 
12,000 spectators. The town is noted for its bull-fights, that 
given here in honour of Wellington being the subject of the 
considerably idealized description in Byron’s Childe Harold. 

PUERTO PRiNCIPB (officially, CamagHey), a city and the 
capital of the province of Camaguey in east-central Cuba, about 
528 m. E.S.E. of Havana. Pop. (1899), 25,102; (1907), 29,616. 
In addition to the axis-railway of the island, which connects 
it with Havana and Santiago, the city has connexion by a branch 
line with Nuevitas. Puerto Principe lies on a btoad plain about 
equally distant from the north and south coasts of the island, 
and Ixitween two small rivers, the Tinima and Hatibonica. 
In appearance it is one of the most ancient of Cuban towns. 
Many of the churches, convents and other ecclesiastical establish¬ 
ments were built in the second half of the i8th century, some 
in the first half; and some parts of the original cathedral of 1617 
have probably survived later alterations and additions. Some 
of the bridges, too, built in the i8th century, are picturesque. 
The city hall was begun in 1733. There is a provincial institutr; 
for secondary education. The city is the seat of a court of appeal. 
Puerto Principe is connected by railway, 47 m. long, with its 
port, Nuevila.s (pop. in 1907, 4386), which is on the north side 
of the island and has a spacious land-locked bay of good depth, 
approached through a break in the off-lying coral keys and a 
narrow canyon entrance. About 50 m. south of Puerto Principe 
is Santa Cruz del .'^ur (pop. in 1907, 1640) on the south coast. 
Cabinet woods, fruit, tobacco, sugar, wax, honey and cattle 
products are the leading exports. In 1514 Diego Velasquez 
founded.on Nuevitas Bay(then knowTi as the Puerto del Principe), 
a settlement that was moved in 1515 or 1516 to the site of the 
present city of Puerto Principe (or Santa Maria del Puerto del 
Principe). Prom very early times the surrounding plains were 
giveai over to horse and cattle raising. As early as the beginning 
of the 17th century Havana depended on this supply to furnish 
the fleets of royal ships which monopolized trade lielween Spain 
and Ameriea. P'roin very early times, too, a prosperous clan¬ 
destine trade was maintained with Providence, the Bahamas, 
and especially with Cuia^oa and Jamaica (after its capture by 
the English in 1655). After the capital, I’uerto Principe was 
the richest prize of the island when it was captured and plundered 
in 1668 by a force of Frenchmen and Englishmen under Henry 
Morgan, the but cancer. In the 18th century land grants and 
illicit trade led to serious disturbances. In 1775 Nuevitas was 
resettled, and in 1780 was made a legal (habililado) port. Afte.r 
the cession of Santo Domingo to P'rance in 1800, the Real 
Audiencia, the supreme court of the Spanish West Indies, was 
removed to Puerto Principe. A superior audiencia was created 
for Havana in 1838, but the older court continued to exist 
throughout the Spani.sh period. Ihterto Principe boasts of being 
the most Creole of Cuban cities. It was prominent in the war of 
1868-78 and in the disafloctinn preceding and following it. 

PUERTO REAL, a seaport of southern Spain, in the province 
of Cadiz; on the north shore of the inner arm of the Bay of Cadiz 
and on the Seville-Cadiz railway. Pop. (1900), 10,535. Puerto 
Real (Port Royal) is the Partus Gadilanus of the Romans, and 
is probably the most ancient trading-station on the Bay of Cadiz. 
It owes its modem name to the fact that it wa.s rebuilt in 1488 
by P'ordinand and Isabella. The port has good quays, a dry 
dock of the Spanish Transatlantic Company, connected with 
their important works, and safe anchorage close to the wharves 
for the largest steamers. The town has fine squares, and broad, 
well-built streets, a hand.some town hall, many schools, a bull- 
ring, several oonvents, and a ifith century Gothic parish chiisch, 
with three naves and a remarkable atrium. There is an active 
trade in wine and oils; other industries are the construction 
and repairing of ships, and the production of salt. 

PUFENDORF, SAMUEL (1632-1694), German jurist, was bom 
at Chemnitz, Saxony, on the 8th of January 1632. His father 
was a Lutheran pastor, and he himself was destined for the 
ministry. Educated at Grimma, he was sent to study theology 
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PUEBLA, a state of Mexico, occupying the south-east 
angle of the great central plateau, or that part of it known 
as the Anahuac table-land. It is bounded N, and E, by tlie 
state of Vera Cruz, S. by the sUtes of Oaxaca and Guerrero, 
and W. by the stales of Morelos, Mexico, Tlaxcala and Hidalgo. 
Area, 12,204 sq. m. Pop. (1900), 1,021,133, largely civilized 
Indians. Lofty mountams overlook the plateau front the 
north-east and west, three of the highest peaks, Orizaba, 
Popocatepetl and Ixtaccihuatl rising above the permanent 
snow-line, while another, Malinche, lilts its i.solated mass 
nearly to that limit. In the south the table-land breaks away 
and long fertile valleys lead downward toward the warm 
southern plains. The central table-land forms part of the 
watershed between the eastern and western drainage systems, 
some of the streams in the north and south-east emptying 
mto the Gulf of Mexico, while the Aloyac, which has its 
source in Tlaxcala, crosses the sUte and discharges into the 
Pacific through the Mescalo. Puebla has a temperate, healthful 
climate, one of the best in Mexico. The soil is generally fertile 
and the rainfall abundant. Agriculture is the princip»l industry'. 
The Mexican, Intcrcx-eanic and Mexican Southern railways cross 
the slate and afford ample transportation facilities. 

PUEBLA (full title La Puebla de tos Angeles, and more recently, 
Puebla de Zaragoza), a city of Mexico and capital of the state ol 
the some name, on the banks of the Atoyac River, 60 m. S.E. of 
the city of Mexico, with which it is connected by two lines of 
railway. Pop. (1900), 93,152, including a Iwge percentage of 
Indians. 11 s railway connexions put it in daily communication 
with the natiiinal capital, Vera Cruz, Pachuca, Oaxaca, and the 
terminal ports of the Tehuantepec railway—Coatzac^ralcos and 
Salina Cruz. The city is built on a broad healthy plain, about 
7200 ft. above sea-level. Tt is well provided with .street railways, 
electric and gas illumination, water and drainage. The great 
Doric cathedral, about 165 x 320 ft., is perhaps the finest ecclesi¬ 
astical building in Latin America. It was begun about 1552, 
but not completed until 1649. Among other churches, famous 
for their lavish decorations, are those of .San Jose, San Oistobal, 
Santa Catarina and San Domingo. The “ Tealro Principal,'’ 
built in 1790, is said to be the oldest existing theatre on the con¬ 
tinent. Tliere are two other theatres, and an immense bull-ring. 
Among the more conspicuous public, buildings arc the palace of 
ju.stice, the building of (he state legislature, a .school of medicine 
to which is attached the Palafoxiana Library of over 100,000 
volumes, an academy of fine arts, and the national college. 
At Fort Guadalupe, near the city, there are several hot sulphur 
springs, which ai'c uSed for medicinal baths. Puebla is one of 
tile busie.st manufacturing cities in Mexico, and among its 
products are cotton and woollen textiles, soap, glass, .straw hats, 
pottery and leather goods. There are also some large foundries. 

Puebla was founded in 1532 by Sebastian Ramirez de Fuenleal, 
archbishop of Santo Domingo, and the celebrated Franciscan 
friar Toribio Motolinia. In 1550 it became the see of the bishopric 
originally created in 1526 at Tlaxcala. The appellation “ de los 
Angeles,” which is now practically dropped, originated in a 
popular belief that during the building of the cathedral two 
angels every night added as much to the height of the walls as 
the workmen had completed on the preceding day. Its present 
title was given in honour of General Ignacio 2 iragoza (1829- 
1862), who successfully defended the city against the first French 
attack in 1862. It was captured in the following year by the 
French, and then by the Mexicans under Porfirin Diaz in 1867. 
In the war between Mexico and the United States it was captured 
by General Winfield Scott and was his headquarters from June to 
August 1847. 

PUEBLO, a city and the county-seat of Pueblo county, the 
second largest city of Colorado, II.S.A., and one of the most 
important industrial centres west of the Missouri river, situated 
on the Arkansas river, about 120 m. S, by E. of Denver. Pop. 
(1890), 24,558; (1900), 28,157, of whom 4705 were foreign-born, 
1250 being Austrian, 587 German, 529 lUlian, 415 Irish, 
391 Swedish, 385 English and 341 English Canadian; (1910 
census), 44,395. It is served by five great continental railway 
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systems—the Denver & Rio Grande, the Atchison Topeka & 
Santa Fe, the Missouri Pacific, the Chic^o Rock Island & 
Pacific and the Colorado & Southern, giving it altogether a 
dozen outlets. It lies about 4680 ft. alxive the sea, in a valley 
at the junction of the prairies with the foothills of the Rockies, 
on both banks of the Arkansas river, near its confluence with 
Fountain Creek; the city has an exceptionally good climate and 
attracts many winter visitors. There arc a state insane asylum 
and four hospitals, of which the Minnequa Hospital (for the 
employds of the Colorado Fuel and Iron Co.) and St Mary's 
Ho.spital arc the roost notable. Among the public buildings are 
the McClelland public libraty (1891) and the court-house, the 
latter of white stone quarried in the vicinity. The Mineral 
Palace (1893), having a roof formed of twenty-eight domes, in 
the northern part of the city, contains a collection of the minerals 
of the .state. Pueblo is chiefly an industrial city, and is often 
called the Steel City, or the Pittsburg of the West. Cheap fuel is 
furnished by the excellent coal of Canyon City (about 30 m. west), 
Walscnburg (about 40 m. south-west) and Trinidad (about 75 ni. 
south). Petroleum deposits in the immediate vicinity are of grow¬ 
ing importance. Fluxing material is only about 50 ni. away, 
around Cripple Creek. The rich river valley yields abundant crops 
of alfalfa, .sugar beets, cantaloupes, apples and p^ches, and the 
dry lands behind its shores prove fertile under irrigation or under 
the Campbell system of dry farming; on the plains livestock 
interests arc important. In 1905 Pueblo’s total factory products 
were valued at $2,197,293 (an increase of 52'6 % since 1900): 
if the output of the great smelting and refining c.stablishments 
just outside the city limits had bwn included, the value would 
liave been considerably larger. Pueblo is the greatest smelting 
centre west of the Missouri and probably the greatest in the 
United States. The bulk of the steel rails used on western 
railways are from the mills of the Pueblo district. 

Pueblo was originally a Mexican settlement. A considerable 
body of Mormons settled here temporarily on their way to Utah 
in 1846-1847, and a trading post was established in 1850; but 
the site, owing principally to Indian troubles, had been practically 
abandoned before 1858, wjicn another settlement was made on 
the Fontaine qui Bntiille, or Fountain Creek. Two years later 
Pueblo was surveyed and platted. The first railway—the 
Denver & Rio Grande- came through in 1872. Pueblo was char¬ 
tered as a city in 1870, and again, with an enlarged area, in 1887. 

PUEBLO WDIAHS, the Spanish name {pueblo = village) for 
the town-building tribes of American Indians of the Keresan, 
Shoshonean, Tanoan and Zunian .stocks, whose representatives 
are now practically confined to New Mexico and Arizona. P'or- 
merly they had a far greater range. They were alike in their 
sedentary agricultural characteristics, and had not the warlike 
disposition of the Plains Indians. Their modem history begins 
wnth their discovery in 1539 by Father Marcos de Niza. In the 
following year they were subdued by Francisco Vasquez de 
Coronado. Two years later they made a successful revolt, 
but in 1586 they had again to submit. In 1680 they once more 
rebelled, but by 1692 they were finally conquered, 'llieir houses 
are communal, generally but one structure for the whole village. 
These houses are sometimes built of stone, but oftener of adobe, 
several storeys high, each storey receding from the one below. 
'I'he common plan is a hollow square or curved figure, though in 
some cases the form of a pyramid is followed. A feature of each 
town is the underground chamber used for tribal aremonies. 
Many of the towns are built on high table-lands maccessible 
except by steep trails. The Pueblos are a short, sturdy type 
of American Indians, very active, but mild-mannered and 
much darker than those of the plains. They are farmers and 
herdsmen, and are skilful in basket-work, weaving, poUcry 
and carving. They are notable for their highly develop^ cere¬ 
monial customs, and their blankets and earthenware are 
dteorated with religious symbolism. 

PUELCHE, a trite of South American Indians of Araucanian 
stock. Their home is the Pampas region of southern Argentina 
around the Colorado river. They are chiefly nomadic, breeding 
cattle and horses, and lead a wild, lawless life. 
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the family Galbulidae of Coraciiform birds standing between the 
trogons and barbets, for a long time confounded, under 
the general name of barbets, with the Cafiimiiiae of modem 
systematists. Each group has formed the subject of an elabo¬ 
rate monograph—the Capitonidae being treated by C. H. T. 
and G. F. L. Marshal! (I^ndon, 1870-187T), and the Bucconidae 
by P. L. Sclater (I-ondon, 1879-1882), The Bucconinae are 
zygodactylous birds confined to the neotropical region, in the 
middle parts of which, and especially in its sub-Andcan sul>- 
region, they arc, as regards species, abundant; while only two 
seem to reach Guatemala and but one Paraguay. As with 
most South American birds, the habits and natural history 
of the Bucconidae have been but little studied, and of only one 
specie^, which happens to belong to a rather abnormal genus, 
has the nidification been described. This is the Chelidoptera 
tenebrosa, which is said to breed in holes in banks, tuid to laj 
white eggs much like those of the kingfisher and consequently 
those of the jacamars. From his own observation Swainson 
writes (loc. cit) that puff-birds arc very grotesque in appearance. 
They will sit nearly motionless for hours on the dead bough of a 
tree, and while so sitting “ the disproportionate size of the head 
is rendered more conspicuous by the bird raising its feathers 
so *s to appear not unlike a puff-ball. . . . When frightened 
their form is suddenly changed by the feathers lying quite flat.” 
They are very confiding birds and will often station themselves 
a few yards only from a window. Tlie Bucconidae almost without 
exception are. very plainly-coloured, and the majority have a 
spotted or mottled plumage suggestive of immaturity. The 
first puff-bird known to Europeans seems to have been tlmt 
described by G. de L. Marrgrav, under the name of “ tamatia,” 
by which it is said to have been allied in Brazil, and there is 
good reason to think that his description and figure- the last, 
comic as it is in outline and expression, having Iwen copied by 
F. Wiliughby and many of the older authors—apply to tlie 
Bucco maculatus of modem ornithology'—a bird placed by 
M. J. Brisson {Ornitholof^ie, iv. 524) among the kingfishers. But 
if so, Maregrav descrilied and figured the same species twice, 
since his “ Maluilui" is also Brisson’s “ Martin-pescheur tachete 
du Brisil.” 

P. L. Sclater divides the family into 7 genera, of which Bucco 
is the largest and contains 20 species. Tltc others are Mala- 
coptila and Monacha, ezch with 7, Nonnula with 5, Chelidoptera 
with 2, and Microtnonacka and Hapcdoptila with i species each. 
The most showy puff-birds are those of the genus Mmiacha, 
with an inky-black plumage, usually diversified by white about 
the head, and a red or yellow bill. 

PUFFIN, the common English name of a sea-bird, the Fra- 
lercula arciica of most ornithologists, known however on various 
parts of the British coasts as the bottlenose, coulterneb, pope, sea- 
parrot and tammy-norie, to say nothing of other still more 
local designations, some (as marrott and willock) Shared also 
with allied species of Alcidae, to which family it belongs. Of 
old time puffins were a valuable commodity to the owners of 
their brceding-place.s, for the young were taken from the Jioles 
in which they were hatched, and “ Ixing exceeding fat,” as (irew 
wrote in 1602 {Survey of Cornwall, fol. 35), were “ kept salted, 
and reputed for fish, a.s coming ncerest thereto in their taste.” 
In 1345, according to a document from which an extract is 
given in Heath’s Islands of Scilly (p. 190), those islands were 
held of the Crown at a yearly rent of 300 puffins' or 6s. 8d., being 
one-sixth of their estimated annual value. A few years later 
(1484), either through the birds having grown scarper or money 
cheaper, only 50 puffins are said {op. cit. p. 196) to have been 

' There cannot be much doubt that the name puffin given to 
these young birds, salted and dried, was applied on account of 
their downy clothing, lor an English informant of Gnsner’s de¬ 
scribed one to liim {Hist, avium, p. no) as wanting true feathers, 
and being covered only with a sort of woolly black plumage. It 
is right, however, to state that Cains expressly declares {liarior. 
animal, libetlus, fol. 21) that the name is derived “ a natural! voce 
pupin." Skeat states that the. word is a diminutive, which favours 
the view that it was originally used as a name for those young 
birds. The parents were probably known by one or other of their 
ntany local appellations. 


demanded. It i-s stated by'both Gesner and Caius that they 
were allowed to be eaten in Lent. Ligon, who in 1673 published 
a History of the Island of Barbadoes, speaks (p. 37) of the ill 
taste of puffins “ which we have from the isles of Scilly,” and 
adds “ this kind of food i.s only for servants.” Puffins used to 
resort in vast numbers to certain stations on the coast, and are 
still plentiful on some, reaching them in spring with remarkable 
punctuality on a certain day. which naturally varies with the 
locality, and after passing the summer there leaving their homes 
with similar precision. They differ from most other Alcidae 
in laying their single egg (which is white with a few grey markings 
when first produced, but speedily begrimed by the soil) in a shal¬ 
low burrow, which they either dig for themselves or appropriate 
from a rabbit, for on most of their haunts rabbits have been 
introduced. Their plumage is of a glossy black above—the 
cheeks grey, encircled by a black band—and pure white beneath; 
their feet arc of a bright reddish orange, Init the most remark¬ 
able feature of these birds, and one that gives them a very comical 
expression, is their huge bill. This is very deep and laterally 
flattened, so as indeed to resemble a coulter, as one of the bird’s 
common names expresses; but moreover it is parti-coloured 
—^blue, yellow imd red—curiously grooved and still more 
curiously embossed in places, that is to say during the breeding- 
season, when the birds are most frequently seen. But it had 
long been known to some observers that such puffins as occa¬ 
sionally occur in winter (most often washed up on the sliorc 
and dead) prc.scnted a beak very different in shape and size, and 
to account for the difference was a standing puzzle. Many 
veais ago Bingley {North Wales, i. 354) stated that puffins 
“ are said to change their bills annually.” llic remark seems 
to have been generally overlooked; but it has proved to be very 
near the truth, for after investigations carefully pursued during 
some years by Dr Bureau of Nantes he was in 1877 enabled to 
show {Bull. Soc. Zmil. France, ii. 377 -399)'' that the puffin’s 
bill undergoes what may be called an annual moult, some of its 
roost remarkable appendages, as well as certain horny out¬ 
growths above and beneath the eyes, dropping off at the end 
of the breeding season, and being reproduced the following 
year. Not long after the same naturalist announced {op. cit. 
iv. J-6S) that he had followed the similar changes which he 
found to take place, not only in other species of puffins, as the 
Fratercula corniculata and F. cirrhata of the Northern Pacific, 
but in several birds of the kindred genera Ceratorhina and 
Siniorhynachus inhabiting the same waters. The name puffin 
has also been given in books to one of the shearwaters which 
liclong to the sub-family Procellariina of the Petrels {ij.v.), and 
its latinized form Puffinus is still used in that sense in scien¬ 
tific nomenclature. This fact seems to have arisen from a 
mistake of Ray’s who, seeing in Tradescant’s Museum and that 
of the Royal Society some young shearwaters from the Isle of 
Man, prepared in like manner to young puffins, thought they 
were the birds mentioned by Gesner as the remarks inserted in 
VVillughby’s Ornithologia (p. 251) prove; for the specimens de¬ 
scribed by Ray were as clearly shearwaters as Gesner’s were 
puffins. 

PUGACHEV, EMEL’YAH IVANOVICH (? 1741-1775), Ru.s- 
sian pretender, the date of whose birth is uncertain, was the 
.son of a small Cossack landowner. He married a Cossack girl 
Sofia Nedyuzheva, in 1758, and the same year was sent with 
his fellow Cossacks to Prussia, under the lead of Count Zachary 
Chemuishev. In the first Turki.sh War (1769-74) of Catherine 11 . 
Pugachev, now a Cossack ensign, served under Count Peter 
Panin and was present at the siege of Bender. Invalided home, 
he led for the next few years a wandering life; was more than 
once arrested and imprisoned as a de.serter; and finally, after 
frequenting the monasteries of the “ Old Believers,’’ who 
exercised considerable influence over him, suddenly proclaimed 
himself (1773) to be Peter III. The .story of Pugachev’s strong 
resembtace to the murdered emperor is a later legend. Pugachev 
dubbed himself Peter III. the better to attract to his .standard 
all those (and they were many) who attributed their misery to 
” See Zoologist for 1878, pp. 233-240. 
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the government of Catherine II., for Peter III. was generally 
remembered as the determined opponent of Catherine. As 
a matter of fact Pugachev and his followers were hostile to every 
form of settled government. The one thought of the destitute 
thousands who joined the new Peter was to sweep away utterly 
the intolerably oppressive upper-classes. Pugachev’s story 
was that he and his principal adherents had escaped from the 
clutches of Catherine, and were resolved to redress the griev¬ 
ances of the people, give absolute liberty to the Cossacks, and put 
Catherine herself away in a monastery. He held a sort of mimic 
court at which one Cossack impersonated Nikita Panin, another 
Zachary Chernuishev, and so on. The Russian government 
at first made light of the rising. At the beginning of October 
] 773 it was simply regarded as a nuisance, and 500 roubles was 
considered a sufficient reward for the head of the troublesome 
Cossack. At the end of November 28,000 roubles were promised 
to whomsoever should bring him in alive or dead. Even 
then, however, Catherine, in her correspondence with Voltaire, 
affected to treat " I’affaire du Marquis de Pugachev ” as a mere 
joke, but by the beginning of 1774 the joke had developed into 
a very serious danger. All the forts on the Volga and Ural were 
now in the hands of the rebels; the Bashkirs had joined them; 
and the governor of Moscow reported great restlessness among 
the population of central Russia. Shortly afterwards Pugachev 
captured Kazan, reduced most of the churches and monasteries 
there to ashes, and massacred all who refused to join him. 
General Peter Panin, the conqueror of Bender, was thereupon 
sent against the rebels with a large army, but difficulty of trans¬ 
port, lack of discipline, and the gross insubordination of his ill- 
paid soldiers paralysed all his efforts for months, while the in¬ 
numerable and ubiquitous bands of Pugachev were victorious in 
nearly every engagement. Not till August 1774 did General 
Mikhelson inflict a crushing defeat upon the rebels near T.sar- 
itsyn, when they lost ten thousand in killed and prisoners. 
Panin’s savage reprisals, after the capture of Penza, completed 
their discomfiture. Pugachev was delivered up by his own 
Cossacks on attempting to fly to the Urals (Sept. 14), and 
was executed at Moscow on the nth of Januarjf 1775. 

Sec N. Dubrovin, Pm^oc/icw an(/ his (Rus.; PetersbuTg, 

1S84); Catherine II., Political Correspondence (Rus. Fr. Gcr.; 
Petersburg, 1885, &c.); S. I. Gnycdich, litmlian Pugachev (Rus.; 
Petersburg, 1902). (R. N. B.) 

PUGET, PIERRE (1622-1694), French painter, sculptor, 
architect and engineer, was born at Marseilles on the 31st of 
October 1622. At the age of fourteen he carved the ornaments 
of the galleys built in the port of his native city, and at sixteen 
the decoration and construction of a ship were entrusted to 
him. Soon after he went to Italy on foot, and was well 
received at Rome by Pietro di Cortona, who employed him on 
the ceilings of the Barberlni Palace and on those of the Pitti at 
Florence. In 1643 he returned to Marseilles, where he painted 
portraits and carved the colossal figure-heads of men-of-war. 
After a second journey to Italy in 1646 he painted also a great 
number of pictures for Aix, Toulon, Cuers imd La Ciotat, and 
scupltured a large marble group of the Virgin and Child for the 
church of Lorgues. His caryatides for the balcony of the Hotel de 
VilleofToulon were executed between 1655 and 1657. N.Fouquet 
employed Puget to sculpture a Hercules for his chateau in 
Vaux, The artist's desire to paint gradually subsided before 
his passion for sculpture, and a serious illness in 1665 brought 
Puget a prohibition from the doctors which caused him wholly 
to put aside the brush. The full of Fouquet in 1660 found 
Puget at Genoa. Here he executed for Sublet des Noyers 
his French Hercules (Louvre), the .statues of St Sebastian and 
of Alexandre Sauli in the church of Carignano (c. 1664), and 
much other work. The Doria family gave him a church to 
build; the senate proposed that he should paint their council 
chamber. But Colbert bade Puget return to France, and in 
1669 he again took up his old work in the dockyards of Toulon. 
The arsenal which he had there undertaken to construct under 
the orders of the duke of Beaufort was destroyed by fire, and 
Puget, disheartened, took leave of Toulon. In 1685 he went 


back to Marseilles, where he continued the long series of works 
of sculpture on which he had been employed by Colbert. His 
statue of Milo (Louvre) had been completed in 1682, Perseus 
and Andromeda (Louvre) in 1684; and Alexander and Dio¬ 
genes (bas-relief, Louvre) in 1685, but, in spite of the personal 
favour which he enjoyed, Puget, on coming to Paris in 1688 to 
push forward the execution of an equestrian statue of Louis XIV., 
found court intrigues too much for him. He was forced to 
abandon his project and retire to Marseilles, where he remained 
till his death on the 2nd of December 16^. His last work, 
a bas-relief of the Plague of Milan, which remained unfinished, 
was placed in the council chamber of the town hall of his 
native city. 

In spite of Puget’s visits to Paris and Rome his work never 
lost its local character: his Hercules is fresh from the galleys of 
Toulon; his saints and virgins are men and women who speak 
Provencal. His best work, the St Sebastian at Genoa, though 
a little heavy in parts, shows admirable energy and life, as well 
as great skill in contrasting the decorative accessories with the 
simple surface of the nude. There is in the museum of Aix in 
Provence the bust of a long-haired young man in pseudo- 
classical costume which is believed to be a portrait of Louis XIV. 
made by Puget at the time of the king’s visit in 1660. 

See Leon Lagrange, Pierre Puget (Paris, 1868, with a catalogue ot 
works); Cliarlcs Ginoux, Annales de la vie de P, Puget (Paris, 1894); 
Philippe Auquicr, Pierre Puget. . . biographic critique (Paris, 1903). 

PUGILISM (from Lat. pugil, boxer, Gr. vv(, with clenched 
fist), the practice or sport of fighting with the fists. The first 
mention of such fighting in literature is found in the 23rd book 
of the Iliad, and shows that in Homer's time the art was already 
highly developed. The occasion was the games at the funeral 
of Patroclus, the champions engaged being Epeus, the builder 
of the wooden horse, and Euryalus. Each combatant seems to 
have been naked except for a belt, and to have worn the ccstus. 
The fight ends with the defeat of liurymlus. According to 
Virgil (Aeneid, v.) similar games took place within the walls 
of Troy at the funeral of Ilcctor, the principal boxers being 
Dares, the winner, and the gigantic Butex, a pupil of Amycus, 
Paris, the Trojan champion, abstaining from the contests. 
Further on we find the account of the games on the occasion 
of the funeral of Anchises, in the course, of which Dares, the 
Trojan, receiving no answer to his challenge from the Sicilians, 
who stood aghast at his mighty proportions, claims the prize; 
but, just as it is about to be awarded him, Entcllus, an aged but 
huge and sinewy Sicilian, arises and casts into the arena as a 
sign of his acceptance of the combat the massive ccsti, all stained 
with blood and brains, which be has inherited from King Eryx, 
his master in the art of boxing. The Trojans are now appalled 
in their turn, and Dares, aghast at the fearful implements, re¬ 
fused the battle, which, however, is at length begun after Aeneas 
has furnished the heroes with equally matched cesti. For 
some time the young and lusty Dares circles about his gigantic 
but old and stiff opponent, upon whom he rains a torrent of 
blows which are avoided by the clever guarding and dodging 
of the Sicilian hero. At last Entellus, having got his opponent 
into a favourable position, raises his tremendous right hand on 
high and aims a terrible blow at the Trojan’s head; but the 
wary Dares deftly steps aside, and Entellus, missing his adver.saiy' 
altogether, falls headlong by the impetus of his own blow, witli 
a crash like that of a falling pine. Shouts of mingled exultation 
and dismay break from the multitude, and the friends of the aged 
Sicilian rush forward to raise their fallen champion and bear 
him from the arena; but, greatly to the astonishment of all, 
Entellus motioas them away and returns to the fight more 
keenly than before. The old man’s blood is stirred, and he 
attacks his youthful enemy with such furious and headlong 
rushes, buffeting him grievously with both hands, that Aeneas 
puts an end to the battle, though barely in time to save the 
discomfited Trojan from being beaten into insensibility. 

Although fist-fighting was supposed by the Greeks of the 
classic period to have been a feature of the mythological games 
at Olympia, it was not actually introduced into the historical 
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Olympic contests until the 23rd Olympiad after the re-estah- 
lishment of the famous games by Iphitus (about 880 B.c,). 
Onomastos was the first Olympic victor. In heroic times the 
boxers are supposed to have worn the or belt, but in the 
Greek games the contestants, except for the eestus, fought 
entirely naked, since the custom been introduced in the 
15th Olympiad, and was copied by the contestants at the 
l^thian, Nemean, Isthmiajt and Panathenaic games (see Games, 
Classical). At Olympia the boxers were rubbed with oil 
to make them supple and limit the flow of per.spiration, a pre¬ 
caution the more necessary os the Olympic games were held 
during the hottest part of the year. The eesti, of which there 
were several varieties, were bound on the boxers’ hands and wrists 
by attendants or teachers acting as seconds. On account of 
the weight of the gloves worn, the style of boxing differed from 
that now in vogue (see HoxiNc), the modem straiglit-from-the- 
shoulder blow having been little used. Both llomcr and Virgil 
speak of “ falling blows,” and this was the common method of 
attack, consisting more in swinging and hammering than in 
punching. The statue of a Greek boxer in the Louvre shows 
the right font forward, the left hand raised as if to ward off a 
blow from atx)ve, and the right hand held opposite the brea-st, 
the whole attitude more resembling that of a warrior with .sword 
and sliield than of a modem boxer. 'Ihc pugilists of Rome, 
who were in many rases Greeks and employed Greek methods, 
exaggerated the brutality of the fist-fight to please the Roman 
taste, and the sanguinary contc.st between Dares and Entellus, 
described above, although in some respects an anachronism as 
an account of a pugilistic battle in primitive times, was doubt¬ 
less an exact portrayal of the encounters to be seen in Virgil’s 
day in the circu.ses of Rome. Nevertheless it must not bo under¬ 
stood that the boxing matches at the Greek games were not 
themselves severe to the point of brutality, in spite of the fact 
that style and grace of movement were sedulously taught by 
the masters of the time. The Greek champions trained for 
months before the games, but encounters between athletes 
armed with siieh terrible weapons as the loaded cc.stus were 
bound to result in very serious bruises and even disfigurement. 
Pluck was as highly thought of a.s at the present day, and it 
was related of a certain Eurydamas that, when his teeth were 
battered in, he swallowfxl them rather thairshow that he was 
hurt, whereupon his antagonist, in despair at seeing his most 
furious blows devoid of effect, gave up the battle. As, on 
account of the swinging styD of blows, the ears were particu¬ 
larly liable to injury' ear-protectors (( 1 ^<^uti 5 €s) were generally 
used in practice, though not in serious combats. The £i> 
called “ pancratist’s ear,” swollen and mis-shapen, v/as a char¬ 
acteristic feature of the Greek boxer. The satirists of the time 
flung their grim jests at the champion bruisers. Lucilius wir¬ 
ing of a Greek boxer of Etruria {Antliolopa epigrammatum 
graecorum) says, ‘‘ Aulos, the pugilist, consecrates to the God 
of Pisa all the bone.s of his cranium, gathering up one by one. 
Let him but return alive from the Nemean Games, O mighty 
Jupiter, and he will also offer thee, without doubt, the vertebrae 
of his neck, which is all he has left ! ” 

The rules of Greek boxing were strict. No wrestling, gp'ap- 
pling, kicking nor biting were allowed, and the contest ended 
when one combatant owned himiielf bttaten. On this account 
ptigili.sm and the pancratium (see below) were forbidden by 
Lyairgus, lest the Spartans should become accustomed to an 
acknowledgment of defeat (Plutarch, Lycurgus). In .spite 
of the terrible injuries which often resulted from these con¬ 
tests it wa.s strictly forbidden to kill an adversary, on pain of 
losing the prize. Rhodes, Aegina, Arcadia and Elis produced 
most of the Olympic victors in boxing, which was considered 
as an excellent training for war. According to Lucan {Anach, 3) 
Solon recommended it for pedagogic purposes, and the 
contest with the sphairai, or studded cesti, was added In' Plato 
to his list of warlike exercises as being the nearest approach 
to actual battle. 

The Greek athletic contest called pancratium (irayicpaTiov, 
complete, or all-round, contest), which was introduced into 


the Olympic games in the 38th Olympiad, was a combination of 
boxing and wrestling in which the contestants, who fought naked, 
not wearing even the eestus, were allowed to employ any means 
except biting to wring from each other the acknowledgment 
of defeat. Boxing, wrestling, kicking, dislocation of joints, 
breaking of bones, pulling of hair and strangling were freely 
indulged in. The fight iMgan with sparring for openings and 
was continued on the ground when the contiatants fell. Many 
pancratists excelled in obtaining quick holds of their opponents’ 
fingers, which they crushed and dislocated so completely that 
all effective opposition ceased. Sudden attacks resulting in the 
dislocation of an arm orTeg were also taught, reminding one of 
the Japanese jiu-jitsu. The pancratium was considered by the 
Greeks the greatest of all athletic contests and, needless to 
say, only the most powerful athletes attempted it. It became 
popular in Rome during the Empire and remained so until the 
time of Justinian. 

Diagoras of Rhodes, his three sons and many grandsons, who 
were sung by Pindar {Olymp. 7), were the most celebrated of the 
Olympic boxing champions. One of the sons, Dorieus, was three 
times victorious at Olympia in the pancratium, and during his 
career won eight Olympian, eight Isthmian, seven Nemean and 
one of the IVthian prizes. Many famous champions also came 
from the Greek colonics, like the Locrian Euthymus, who con¬ 
quered three times at Olympia. Another celebrated fighter 
and wrestler was Milo of ('rotona (320 B.C.). 

Boxing was evidently in vogue in very ancient times in Italy, 
imported, in all probabiiit)’, from Greece, for Livy (i. 35) 
relates that, at the first celebration of the great Roman games 
{ludi, romani magnique. varie appeUali) by Tarquinius Wscus 
(6th century B.c.), bo.xers were brought from outlying pro¬ 
vinces; and there was an old tradition that a school of pugilism 
flourished in Etruria in heroic times. During the republic 
boxing vras cultivated as a gentlemanly exercise, and we find 
Cato the Elder giving his son instruction in the art (Plutarch, 
Cato Major). Tacitus (Ann. xvi. 3) says that the emperor 
Caligula imported the best Campanian and African pugilists 
for the gladiatorial games, and Strabo (iii. 3) records that the 
laisitanians and also the Indians, who gave virgins as prizes, 
boxed. The art remained popular in Italy down to a late 
period of the Empire. 

P'rom the fall of the Roman Empire to the beginning of the 
jqth century pugilism seems to have tx-cn unknown among 
civilized nations with the single exception of the English. 

'ITic first references to boxing in England as a regular sport 
occur towards the end of the 17th century', but little mention is 
made of it before the time of George 1 ., when “ prize-fighters ” 
cngiq'ed in public encounters for money, with the backsword, 
falchion, foil, quarter-staff and single-stick, and, to a less 
extent, with bare fists, the last gradually gaining in popularity 
with the decline of fencing. The most celebrated of these fighters 
and the one who is generally considered to have been the first 
champion of England, fighting with the bare fists, was James 
Figg, who was supreme from 1719 to 1730. Figgwas succeeded 
by Pipes and Gretting, both of whom made way in 1734 for 
Jack Broughton, who built the amphitheatre for public dis¬ 
plays near Tottenham Court Road and who was undisputed 
champion until 1750. Broughton seems to have been a man of 
intelligence, and to him is ascribed the scientific development 
of the art of boxing. During his time the sport became truly 
national and the prize-fighter the companion of the greatest in 
the land. Among Broughton’s successors were Slack, " Big 
Ben ” Brain, Daniel Mendoza (a Jew who flourished about 
1790 and was the proprietor of the Lyceum in the Strand), J. 
Jadison, Tom Cribb, Jem Belcher, Pearce (called the “ Game 
Chicken ”), and John Gully, who afterwards represented Ponte¬ 
fract in Parliament. 

To Broughton is ascribed the invention of boxing-gloves for 
use in practice. All prize-fights, however, took place with 
bare knuckles in roped-off spaces called rings, usually in the 
open air. Pugilists toughened their hands by “pickling ” 
them in a powerful astringent solution. A fight ended when one 
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of the “ bruisers,” as they were called, was unable to “ come 
to the scratch,” i.e. the middle of the ring, at the call of the 
referee at the beginning of a new round. Each round ended 
when one fighter fell or was knocked or tluown to the ground, 
but a pugilist “ going down to avoid punishment,” t.e. without 
being struck by the opponent, was liable to forfeit the fight, 
Wrestling played an important role in the old prize-ring, and a 
favourite method of weakening an adversary was to throw 
him heavily and then fall upon him, seemingly by accident, 
as the manoeuvre, if done intentionally, was foul. The fight¬ 
ing was of the roughest dosaiption, low tricks of all kinds being 
practised when the referee’s attention was diverted, gouging 
out an adversary’s eye being by no means unknown, until 
1795 pugilists wore long hair, but during a fight in that year 
Jackson caught Mendoza by his long locks and held him down 
helpless while he hit him. This was adjudged fair by the referee, 
with the result that prize-fighters have ever since cropped their 
head. Nevertheless tlvere were rules which no fighter dared 
to overstep, such as those against kicking, hitting below the 
belt, and striking a man wlicn he had fallen. 

From tl>e time of Cribb the English champions were Tom 
Spring (18*4), Jem Ward (1815), Jem Burke (1833), W. Thomp¬ 
son, railed “Bendigo ”(1839-1845),BenCaunt(i84i), W.Perry, 
the “Tipton Sla.sher” (1850), Harry Broome {x 85 »)» Tom 
Sayers (iS.sy-iSfto), Jem Mace (1861-1863), Tom King (1863), 
and again Mace, until 1872. 

In America boxing began to be popular about the beginning 
of the 19th century. The first rccc^ized national champion 
was Tom Hyer (1841-1848), who was followed by James Ambrose 1 
(bom in Ireland), called “ Yankee Sullivan John Morris.sfy 
(afterwards elected to the United Stales Congress); John C. 
Jlecnan; Tom Allen (of England); Jem Mace (of England): 
J. Kilrain; John L. Sullivan (1880-1891); J. J. Corbett (1^2- 
1897); Robert Fitzsimmons (1897-1900) (bom in Cornwall); 
James J. Jeffries. The defeat of the last-named by the negro 
jack Johnson in 1910 caused a great sensation. 

What is still the most celebrated prize-fight of modern times 
took place at Farnlxirough in April i860, between Tom Sayens 
and the huge youthful American pugilist J. C. Heenan, the 
“ Benicia Boy,” who had bc'cn defeated in America by Morris¬ 
sey, but had succeeded to the ch irapionship upon the latter’s 
retirement. The English champion wus u much smaller and 
lighter man tliaii hLs challenger, u fact which increased the 
popular intcre-st in the fight. Although the local English 
authorities endeavoured to prevent it taking place, Heenan 
complaining that lie hhd “ been chased out of eight counties,” 
the ring at Earnborough was surrounded by a company 
containing rcprc.senlatives of the highest classes, and the 
exaggerated statement was made that “ Parliament had been 
emptied to patronize a prize-fight.” The battle lasted for 2 hours 
and 20 minutes, during which Heenan, owing to his superi¬ 
ority in weight and reach, seemed to have, the advantage, 
although nearly blinded by Sayers’s liard straight punches. 
During one of the opening rounds a tendon in .Sayers’s right 
forearm was ruptured in guarding, and he fought the rest of 
the battle w'ith a pluck which roused the enthusiasm of 
the spectators. Heenan had neglected to harden his hands 
properly, w'ith the result that they soon swelled to unnatural 
proportions, rendering his blows no more effective tlian if he 
had worn boxing-gloves. Nevertheless towards the close of the 
fight Heenan repeatedly threw Sayers violently, and held him on 
the ropes enclosing the ring, which, just as the police intorfer^, 
were cut by persons who asserted that Heenan was on the point 
of strangling Sayers. In spile of the indecisive outc-ome of the 
battle both fighters claimed the victory, but the match was 
officially adjudged a draw. Tnis was the last great prize-fight 
with bare fists on English soil, as public opinion was arou^, 
and orders were given to the police thenceforth to regard prize¬ 
fights as illegal, as tending to a “ breach of the jxace.” Several 
surreptitious prize-%ht 5 did indeed occur within a few yeare 
after the Sayers-Heenan battle; but more than once, notably in 
the fight between Heenan and Tom King, one oi the participants 


was “ doctored,” ».«. drugged, and thas lack of fairplay, added 
to the brutality of fist-fighl.s gave the death-blow to pugilipi 
of the old kind. In its place came fighting and Ixixmg with 
padded gloves, small ones weighing about 4 oz. being used by 
professionals, while amateurs, who boxed and spiarred rather 
than fought (see Boxing), made use of larger and softer 
gloves. 

An added impetus was given to boxing as well as pugilism 
in 1666 by the founding of the “Amateur Athletic Club” by 
JohnC. Chambers, who, assisted by themarquessof Queensberry, 
drew up the code of rules for competitions still in vogue and 
called after that nobleman, who, in 1867, presented cups for 
the amateur championships at the different weights. These 
rules prohibit all rough and unfair fighting, as well as wrestling, 
and divide a match into rounds of three (or two) minutes each, 
with half a minute rest between the rounds. It Is a matter of 
agreement in professional battles whether in “ breaking away ” 
after a clinch blows may be struck or not. When a contestant 
is knocked down (a man on one knee is technically down) he is 
allowed ten .seconds, usually counted aloud by the referee, in 
which to rise and renew the fight. Should he be unable to do 
so he is “ counted out ” and loses the match. 

See Fistiana (London. iRf>8); A'litmcan FtsHana (Kew York, 
1876); Egan, Soxiona (London. 1818-j 824); Fmtciitg, Hoxing (uid 
Wrestling, in the Badminton Library (London, 1889); K. U. A. 
Wiiui, Boxing, Isthmian Library (London, 1897). 

PUGIN, AUGUSTUS WELBY NOBTHMORE (1812 1852), 
English architret, son of Augustus Charles Pugin (1762-1832), 
a Frenchman by birth who settled in London as an architectural 
draughtsman and bad several pupils who rose to fame, was bom 
in Store Street, Bedford Square, on the isl of March 1812. After 
an education at Christ’s Hospital he entered his father’s office, 
where he displayed a remarkable talent for drawing. His 
father was for many years engaged in preparing a large series 
of works on the Gothii- buildings of England, almost, if not 
quite, the first illustrated witli accurate drawings of medieval 
buildings; and the .son’s early youth was mostly occupied in 
making minute measured drawings for these books. In this 
way his enthusiasm for Gothic art was first aroused. All through 
his life, both in lingland and during many visits to Gernmny 
and France, he continued to make great numbers of drawings 
and sketches, in pen and ink or with sepia monochrome, per¬ 
fect in their delicacy and precision of touch, and masterpieces 
of skilful treatment of light and shade. At first he acted as 
assistant ir, his father's work, and his own independent effort,s 
to obtain business were not very successful. In 1827 he was 
employed to design furniture in a medieval style lor Windsor 
Castle; and in 1831—the year he married his first wife, Ann 
Garnett, vrho died in childbirth a year later—he designed 
scenery for the new opera of Kenihtorlh at Her Majesty’s 
theatre. But lie got into money difficulties, and soon after his 
marriage he was imprisoned for debt. When he came out he 
again incurred serious losses over an attempt to start u shop for 
supplying arcliitectural accessories of his own designing, ahich 
he had to give up. But after his second marriage in 1833 to 
Louisa Burton (d. 1844), and his reception into the Roman 
Catholic Church shortly afterwards, he began to obtain more 
steady architectural practice and by degrees he acquired the 
reputation wWch has made his name stand foremost among 
those responsible for the English Gothic revival (see Archi- 
TKCTURJi : Modern : " The Gotliic Revival ”). No man had 
so thoroughly mastered the principles of the Gothic style in its 
various stages, both in its leading lines and in the minutest 
details of its mouldings and carved enrichments. In 1837-1843 
he assisted Sir Charles Barry by working out the details of the 
designs for tlie new Houses of Parliament at Westminster; and 
though his exact share in the designs was subsequently the 
subject of bitter controversy after both he and Barry were dead, 
there is no doubt that, while he was working as Barry’s paid 
clerk, a great deal in the excellence of the details was due to 
him and to his training of the mn.sops and carvers. His 
conversion to Roman Catholicism, while’part and parcel of his 
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devotion to Gothic art, naturally brought him employment as 
an architect mainly from Roman Catholics; and many of his 
executed works suffered from the fact that his designs were not 
fully carried out, owing to a desire to save money or to spend it so 
as to make the greatest possible display. For this reason his 
genius is often more fairly displayed by his drawings than by 
the buildings themselves. In almost every case his design was 
seriously injured, both by cutting down its carefully considered 
proportions and by introducing shams (above all things hateful 
to ihlgin), such ns plaster groining and even cast-iron carving. 
The cathedral of St George at Southwark, and even the church 
in Farm Street, Berkeley Square, London, are melancholy 
instances of this. Thus his life was a series of disappoint¬ 
ments: no pecuniary success compensated him for the de¬ 
struction of his best designs, as in him the man of business was 
thoroughly .subordinate to the artist. He himself used to say 
that the only church he had ever executed with unalloyed 
satisfaction was the one at Ramsgate, which he not only de¬ 
signed but paid for. Pugin was very broad in his love for the 
medieval styles, but on the whole preferred what is really the 
most suited to modem requirements, namely the Perpendicular 
of the 15th century, and this he employed in its simpler 
domestic form with much success both in his own house at 
Ramsgate and in the stately Adare Hall in Ireland built for Lord 
Dunraven. The cathedral of Killamey and the chapel of the 
Benedictine monastery of Douai were perhaps the ecclesiastic 
buildings which were carried out with least deviation from 
Pugin’s original conception. 

Apart from his work as an architect, his life presents little 
of detail to record. In 1836 he published his Contrasts; or a 
Parallel betioeen the Architecture oj the ijth and i 0 h centuries, 
in which he seriously criticized the arcliitecture of Protestantism. 
His other principal publications w’cre True Principles oj Christian 
Architecture (1841); Glossary oj Ecclesiastical Ornament {\^^\ 
and Treatise on Chancel Screens and Rood Lojts (1851). He 
was a skilful etcher, and illustrated in this way u number 
of his works, which were written with much eloquence, great 
antiquarian knowledge and considerable humour. This last 
gift is exemplified in a series of etched plates in his Contrasts; 
on one side is some noble structure of the middle ages, and on 
the other an example of the same building as erected in the igth 
century. In 1849 he married a third wife, daughter of Thomas 
Knill. Early in 1852 he was attacked bj’ insanity, and he died 
on the i4lh of September that year. His eldest son hy his 
second wife, Edward Welby Pugin (1834-1875), was also an 
accomplished architect, who carried on his father’s work. 

Sec B. Ferrer, Recollections of A. W. Pugin and his Rather (London, 

i8fii). 

PUISNE (from 0 . Fr. puisne, modem puhie, later born, in¬ 
ferior; I.at. porfeo, afterwards, and nafar, bom), a term in law 
meaning “ inferior in rank.” It is pronounced “ puny,” and 
the word, so spelt, has become an ordinary adjective meaning 
weak or undersized. The judges and barons of the common law 
courts at Westminster, other than those having a distinct title, 
were called puisne. By the Supreme Court of Judicature Act 
1877, a ” puisne judge ” is defined as a judge of the High Court 
other than the lord chancellor, the lord chief justice of England, 
the master of the rolls, the lord chief justice of the common pleas, 
and the lord chief baron, and their successors respectively. 

PUJAH, or PoojA, the Hindu ceremonies in idol-worship. 
Colloquially the word has come to be applied by Anglo-Indians 
to any kind of rite; thus "pujah of the flag” is the sepoy term 
for trooping of the colours. 

PUKET (also known by the Chinese name Tongkah), the first 
Siamese port on the west coast of the Malay Peninsula, situated 
on the eastern side of the island of Junk Ceylon (Malay, “ Ujong 
Salang”) in 7°So' N. and 98°24' E. It is the headquarters of 
the high commissioner of the Siamese administrative division 
of the same name, and has .a population of about 30,000, of which 
more tlian a third is Chinese. Beneath the town and around 
it lie deposits of tin ore which have been worked by Chinese 
from ancient times, and the extraction of which still furnishes 
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occupation for the majority of the inhabitants. In 1907, 
dredging for tin in the harbour was undertaken by a European 
company. Puket has been a resort of European merchants 
since the 16th century. During the ancient wars between Siam 
and Burma it was more than once attacked by the latter, but 
was relieved by forces from Nakhon Sri Tammarat (Ligore) 
on the mainland The Siamese mining department has a branch 
at Puket under control of European officers. 

PULASKI, CASIHIR, Count (1748-1779]), Polish soldier, 
was born in Podolia in 1748, and took a prominent share, under 
his father Count Joseph Ihilaski, in the formation of the con¬ 
federation of Bar and in the military operations which followed, 
becoming ultimately commander-in-chief of the Polish patriot 
forces. Driven into exile about 1772, Pulaski went to America 
and joined the army of Washington in 1777. He distinguished 
himself at once in the battle of Brandywine, was made a 
brigadier-general and chief of cavalry by Congress, and fought 
at Germantown, and in the battles of the winter 1777-78, after 
which he raised a mixed corps called the Pulaski legion. At 
the head of this force he won further distinction in the southern 
theatre of war, and successfully defended Charleston in May 
1779. He was mortally wounded soon afterwards at the un¬ 
successful attack on Savannah (Oct. 9) and died two days 
later on board ship. Congress voted a monument to his memory; 
and though this vote has never been carried into execution, 
lAifayette laid the corner-stone of a monument in Savannah in 
1824, and this was completed in 1855. 

PULCI,LUIOI(r43i-i487), Italian poet, was born at Florence, 
of a well-connected family. His elder brother Luca (d. 1470) 
was also a poet, author of Pistole, Driadeo d’amore, and 
Ciriffo Calvaneu. Luigi was patronized by Cosimo, Piero, and 
Lorenzo de' Medici, and was the author of various works 
in pxietry and prose. He is famous, however, as the first to 
bring artistic romance into Italian literature in his heroic poem 
Morgante Maggiore (Venice, 1481), an epic, of a giant converted to 
Christianity, who accompanies Orlando (Roland). (See Italian 
Literature.) 

PULGAR, HERNANDO DE (i43fi-r.i492), Spanish prose- 
writer, was born at Pulgar (near Toledo) in 1436 and was 
educated at the court of John II. Henry IV. made him one ol 
his secretaries, and under Isabella he became councillor of state, 
was charged with a mission to France, and in 1482 was appointed 
historiographer-royal. He. is said to have died in 1492. His 
Crefnica de los Reyes Cntdlicos, wrongly ascribed in the first 
edition (1565) to Antonio dc Lebrija, is often inaccurate and 
always obsequious; but the record is not without value as regards 
events within the author's personal experience. Pulgar’s 
Claros Varones de Castilla (i486), an account of celebrities 
at the court of Henry IV,, is interesting in matter and style, 
lie compiled a commentary (1485 ?) on the Coplas de Mingo 
Revulgo. His Letters, written to various persons of eminence, 
were first published in 1485-1486. 

PULICAT, a town of British India, in Chingleput district, 
Madras, 25 m.N. of Madras city. Pop. (1901), 5448. ThcDutch 
built a fort here as early as 1609, and it was for a long 
time their chief settlement on the Coromandel coast. Repeatedly 
captured, it did not finally become British until 1825. It gives 
its name to the Pulicat lake, a shallow lagoon stretching for 
about 37 ni. along the roast. The seaward side is formed by the 
island of Sriharikot, which supplies firewood to Madras city. 

PULKOVO, or Pulkowa, a village of Russia, in the govern¬ 
ment of St Petersburg, 10 m. .8. of the city of St Petersburg. 
Pop. 2000. It contains the Pulkovo observatory, on a hill 
248 ft. high, in 59° 46' 18 " N. and 30° 19' 40' E. It was built 
in 1833-18,39. 

PULLEY, a wheel, either fixed to a turning axle or carried 
freely on a stationarj' one, the periphery of which is adapted 
to receive some form of wrapping connector. A pulley carried 
on a rotating shaft and connected to another pulley on a .second 
shaft by an endless band consisting of a flat belt, rope, chain 
or similar connector serves for the transmission of power from 
the one shaft to the other and is known as a driving pulley; 
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while combinations of pulleys or " sheaves,” mounted in fixed sht^ by a sunk key or by conical keys driven in between the 
or movable frames or “blocks,” constitute mechanisms used shaft and the boss, which latter is Wed to suit. A modified form 
to facilitate the raising of heavy weights. The word appears .of this arrangement of cone k^s is shown in the figure, in which 
in Mid Eng. as pulley or poUey (late), also as poleyrie a .screwed conical bush M, divided into several parts longitu- 
(Prompl. Parvul.). The first forms seem to be from the 0 . dinally, is clamped round the shaft, and shewed mto the cone- 
h'r. poulie, which itself is regarded as coming from the 0 . spending part of the nave until the grip is sufficient. The 
Eng. puUian, to pull. The Low Lat. forms poUa,, polegta, parts of the bush are glued to a sheet of emery paper, so that 
whence Span, polea and Ital. poUggia, are apparently from its rough side may give a better grip on the shaft, 
the Fr. poulie. The earliest form, poliyne, is represented in Pulleys are also made of paper, wood and other materials. 
Fr. by poulain, literally a colt. Low Lat, puUanus, puUus, Wooden pulleys are preferably made of maple, rhe rim being 
the young of any animtd, tne root of which is seen in English formed of small sections moniced, pinned and glued together, 

“ foal.” FoWm was used of a rope to let casks down into a ceUar vrith the grain set in such directions that any warping of the 
or to raise heavy weights. The u.se of the name of an animal material will leave the cylindrical form practically unaltered, 
for a mechanical device is not uncommon, cf. “ crane,” or Wooden pulleys are generally made in two halves, bolted to- 
“ easel,” from Du. exel, literally “ little ass.” gether at the rim and nave, and arc provided with wooden 

Driving puUeys are usually constructed of cast iron, and are ^'pokes dovetailed into the rim and secured by keys. The pulley 
of circular form, having a central nave by which they are secured 's seaired to the shaft by coniwl keys, to give a frictional grip 
to the shaft bv keys or other fastenings, and straight or curved on both the shaft and the pulley; these key's may have theu 
arms connecting the nave to the rim, which latter is of a form exterior surfaces eccentric to the shaft, with corre,sponding 
adapted to the connector. Pulleys are usually cast in one recesses m the nave, so that the pulley and keys virtually form 
piece, and the proportions of the various parts arc designed to one piece. ... 

resist the unknown stresses due to contraction of the casting H tbe centre of gravity of a pulley is on the axis of rotation, 
in cooling, in addition to the stresses to which pulleys are sub- and the whole mass is distributed so that the axis of inertia 
iceted in use. The rim is slightly wider than the belt, and is coincides with the axis of rotation, there can be no unbalanced 
of such a section as will suffice to resist the stress due to the force or unbalanced couple as the pulley revolves. 'Hie mag- 
pull of the belt, which is commonly taken as 80 lb per inch nitude of the unbalanced force, fur a mass of w pounds at a 
of width for single belting and 140 lb per inch of width for radius of r feet and a velocity of e feet per second, is expressed by 
double belting. The rim is also subject to a centrifugal w ’/gr lb; and, since the force vanes as the square of the velocity, 
ten .ion of amount tw“/« pounds per square inch of section, it is necessary carefully to balance a pulley running at a high 
where w is the weight in pounds of a length of one foot of speed to prevent injurious vibrations. This can be accomplished 
the pulley rim one square inch in section, and ti is the velocity by attaching balance-weights to the pulley until it will remain 
of the rim in feet per second. This stress amounts to 1043 lb stationary in all positions, when its shaft rests on two horizontal 
per square mch, if the velocity is 100 ft. per second, knife-edges m the same horizontal plane, or, preferably, the 
The combination of these stres,ses generally limits the rim pulley and shaft may be supported on bearings resting on springs, 
velocity of cast-iron pulleys to 80 or 100 ft. per second. The and balanced by attached masses until there is no perceptible 
dimen.sions of the nave depend to a large extent on the method vibration of the springs at the highest speed of rotation, 
of keying or otherwise securing the pulley to the .shaft. The The rims of pullcyS, round which flat bards are wrapp^, 
number of the arms is arbitrary, and they may be curved to may be truly cylindrical, in which case the belt will run in- 
dirainish the liability to fracture from contraction in the cooling diflcrently at any part of tl.e pulley, or the rim may be swelled 
of the cast iron, but in other respects are preferably straight, towards the centre, when the central line of the band will tend 
since they are then lighter and stronger. The arms arc ellip- to run in the diametral plane of the pulley. This self-guic.ir.g 
tical in cross-section, diminishing from the nave to the rim, and property may be explained by the tendency which a flat bai.d 
are usually designed as equally loaded cantilevers, fixed at the has, when running u] on a conical pulley m a direction nurmal 
nave and free at the rim. These assumptions are probably to its axis, to describe a spiral path as it wraps on to the surface 
not nearly correct, and, as the stresses caused by the cooling of because of the lateral stiffness of the n^terial; the advancmg 
the casting are unknown, it is necessary to choose a low working side therefore tends to rise towards the higlwst part of the cone, 
stress of about one ton per square inch. The statical experi- If two cones are placed back to back the belt tends to rise to 

the ridge and stay there. In practice the pulley rim is curved 
to a radius of from three to five times its breadth, and this 
not only guides the belt, but allows the line of direction of the 
advancing side to deviate to a small extent, depending on the 
elasticity of the material. 

Parallel shafts may be driven by flexible bands or connectors 
passing over pulleys, the central planes of which coincide, 
without any guiding arrangements for the belting. The shafts 
revolve in the sam^r oppo^te directions, according as the 
belt is open or crossed. Means of changing the relative speeds 
of rotatwn are furnished by pulleys of continuously varying 
diameter, or by speed cones (see Mechamics : Applied). A 
common arrangement for d iving a lathe spindle, in either 
direction at several definite speeds, is to provide a counter¬ 
shaft on which are mounted two fixed pulleys and two loose 
pulleys to accommodate two driving belts from the main shaft, 
one of which is open and the otlicr crossed. The belts are 
moved laterally by the forks of a striking gear pressing on the 
advancing sides of the belts, and the pulleys are arranged so that 
the belts either wrap round the loose pulleys, or can be shifted 
so that one wrap® round a fixed pulley, while the other still re¬ 
mains on its loose pulley. Motion in either direction is thereby 
obtained, and a considerable variation in the spieed of rotation 
can be obtained by providing a cone pulley on the counter¬ 
shaft, which drives the cone pulley secured to the lathe 
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raents of C. H. Benjamin {American Machinist, 1898) on cast- 
iron pulleys loaded by a belt to imitate ihc conditions in practice 
led him to the conclusion that the rim is usually not sufficiently 
rigid to load the arms equally, and that the ends of the arms 
are subjected to bending movements of opposite sign, that at 
the nave being almost invariably the greater. 

Pulleys are also built up of wrought iron and steel, and can 
then be constructed entirely free from internal stress; they are 
thus much lighter and stronger, and are not liable to fly to pieces 

f . like cast iron if they break. 

• Fig. I shows a built-up pulley 

having a cast-iron nave A, 
straight wrought-iron arms B, 
.screwed therein and connected 
to a steel plate-rim C by 
™ riveted ends, and also by 
screwed flanges D riveted on 
each side to the rim. The 
pulley is in halves to facilitate 
fixing, and when in place the 
sections C arc joined by plates 
E, bolted or riveted to the rim. : 
„ The two halves of the nave 

*• ®ndt-up Pulley. secured bv bolts or rivets 


passing through the flanges F, and the pulley is connected to the j 
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spindle by a separate band. The dimensions ol the pulleys 
are generally so arranged that the return motion of the lathe 
sfandle is faster than the forward motion. An alternative 
arrangement consists in providing two loose pulleys on the 
Counter-shaft, driven by open and crossed belts respectively, 
.'ind arrangii^ two clutches on the shaft, so that by the 
movement of a sliding block, controlled by hand, one or other 
of the clutches can be put in gear. 

The pr o p o rt io ns of cone pulleys for open or crossed belts may 
be detertmned hy eonslderiiig Inc expression for the half length 
(A of a belt wrapping round pulleys of radins r, and r, respectively, 
and with centres distant c apart. The value of I may be c.vEily 
■shown to be (r, -|- fjir/i + (r, ± r,1a -f c cos a, where the positive 
sipi is to be taken lor a crossed belt and fhc negative sign for an 
omn belt. In determining the dimensiom of corresponding dnnns 
or cone pulleys it is evidcot tliat for a crossed belt the sum of the 
radii of each pair remains a constant, since the angle a is constant, 
while for an <K>cn bolt a is variable and the values of the radii arc 
then obtained by salving the equations 

r, = //*■ — c(a sin a cos ol Ic sin a, 

«= l/r — f(a sin u + cos o) — |e sin a. 

The value of a is in general small, and an approximate aolutinn 
may be obtained by substituting two or three terms of the expassions 
for sin a and cos a. This, however, leads to a troublesome numerical 
solution. An accurate geometric^ solution by C. Cnhnann gives 

A __ J_B 
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the linear equivalents of the above equations in the following 
manner. A rectangle ARCD (fig. 2), with side AH = x c/2 and 
ad c, is constructed, and the quadrant AKF is drawn with I 
centre D and radius DA. F B is the evoiute of this circle, and for | 
any radius DE at an angle a and corresponding tangent EG termin- j 
ated by the evoiute, the perpendicular distance of G from the line 
AD is r(co3 a -F a sin a). If now a line be drawn from A to the 
liisector H of the side BC, it will meet the vertical through G in 
I and IJ — c(cos a -[ a sin a)/r. A circular arc, centre D and 
radius c/2, meets D E in K, ana the perpendicular KL gives Jc sin a. 
This distance is marked oft from the point 1 in each direction, 
whereby the points M and N arc obtained, the distance apart of 
which represaits the value r, — r„. If now the value l/r = OJ 
be marked off, and a horizontal line be drawn through the point 
O, the line OM represents r, -| r^. Repeating this construction 
for all values of a between o' and go*, we obtain a curve BPC, 
which can be used fur determining the ratios of cqirespandlng 
drums of cone pulleys or of conical druzms for open belts. The 
curve Bl’C is generally used with the abscissae smeed more con¬ 
veniently lor practical applications, and a modification of the 
diagram by J. F. Klein (Joum. Franklin Inst., vol. Ixxix.) is often 
used instep. * 

When pulleys are mounted' on 
shafts which are parallel to one 
another, the band will retain its 
position, provided that its cen¬ 
tral line advances towards each 

E uUey in the diametral plane of this 
liter. This condition is fulfilled in 
the example shown by fig. 3, in 
which the central planes of each 
pulley pass through the points of 
deliveiy of the other pulley for the 
given direction of motion. If the 
molio i is reversed the condition is 
no longer satisfied and the belt will 
leave the pulleys. In more coinpH- 
rarwj cases guide pulleys must be used. In the most general case 
for inclined pulleys, any two points may be chosen on the line 
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of intersection of the diametral planes, and tangents drawn 
to the pitch circles of the pnlleys. Guide puH^s are set with 
their diametral pknes in the planes containing corresponding 
pairs of tangents, and a continuous belt wrap^ round these 
pulleys in due order can then be run in either direction. 

The rims of pnlleys for hemp or other ropes or cords are 
grooved, and the sides ere usually either inclined at 45° or 
curved to give a sharper angle at the outside than at the bottom 
of the groove; in tlie latter case, as the rope wears it engages 
in a groove of greater angle and less effective grip. Wire ropes 
are injured by the lateral crushing of the malenal, and in Otis 
case the grooves are ■wide enough to allow the rope to rest on 
the rounded bottom, which is lined with leatlver or wood to 
diminish the wear and increase the friction. In English prac¬ 
tice there are os many separate endless ropes as there are pairs 
of grooves in the two pulleys to be connected, but in cases of 
American practice the rope is continuously 'wound round the 
two pulleys, and the free end passes over a puUcy mounted on a 
movable weighted carriage to adjust the tension. It is of con¬ 
siderable importance that the elective radius of action of the 
rc^e remain constamt throughout each pulliy, otherwise the 
wear on the rope becomes very great and its life is (^minished. 
The grooves mu.st be turned eicactly alike, and the rope must be 
of the same diameter tiiroughout to diminish slip. 

Pulleys may be detachably cminecled to a shaft by friction 
clutches, so that they may be thrown in and out of engagement 
at will.' The section, fig. 4, shows 
a clutch for a rope-driven pulley 
A, whidv runs freely on a bush 
B on the shaft, and is pi'ovicled 
with tin enlarged cylindrical 
nave or clutch box C. A split 
ring D, carried by the clutch 
and turning with it, can be 
thrust agamsl the clutch box 
by right- and left-handed screws 
E, so that a sufficient grip is 
obtained to cause the clutch and 
the pulley to turn as one piece. 

The engagement of the pulley 
and clutch is determined by a 
hand-controlled block F sliding 
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on the shaft, the movement of which is communicated to the 
right-and left-handed screw shafts by links G connected to the 
levers H. 

The resistance t n slipping of a flat bolt on a pulley may be obtained 
by considering the equilibrium of a small arc of the pulley surface 
subtending an angle dt at the centre, and having tensions T and 
T -F rfT at its extremities. Neglecting quantities ^ tho second 
order, the pressure on the pulley is Td 9 , and the friction is jiTrfS 
where /I is the coefficient of friction between the belt and the pulley. 
We have therefore liT = fiTdS and iT/T = Integrating the 

expression for an angle of wrapping S. we obtain the relation 
log t T,/T, — fit, where T, and Tj arctheend ionsions. For leather 
belts on cast-iron puUeya the value of m may bo taken as 0-4, giving 
a ratio of the tensions on the tight and slack sides of Tj/T, * 3'5i4, 
when the angle ol wrapping is 180“. For ropes in the grooves of 
cast-iron pulleys, where 4 is the ineiijiatioo of tbasides id the groovts, 
the value of the normal pressure is increased in the ratio of coscc J4 
= *. A usual value of /t for hemp ropes on cast-iron pulleys is 
o'3, and the exponential log ratio is therefore o'3» coscc when 
f '= X. At high speeds the centrifugal tension of the belt or rope, of 
amount anf/f, may be conBlderablc, and must be subtracted from 
the end tensions. 

Pulley Blocks .—Frames or blocks containing pulley s or sheaves 
are used in combinatioB for lifting heavy weights. There are 
usually two blodts, of which one A (fig. 5) is fixed, and the 
other B is movable, and a rope or chain, with one end aiimired 
to one of the blocks at C, passes round the sheaves in a 
continuous coil, leaving a free end D at which the efiort is 
ap^ed. In the arrangement shown there are three equal 
sheaves in each block, and each set turns on a pin secured 
ih the framing. The load, supported by the Ipwer hook, is 
rais^ by hauling on the free end and, neglecting any slight 
obliquity of the plies of rope, the free end moves six times as f««t 
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as the lower block carrying the weight, and in the absence of' 
friction and other resistances the mechanical advantage will be in 
the same ratio of the effwrt to the resistance, in practice the 
full advantage of this tx any othgr similar 
combination is not realized, because of the 
friction of the sheaves <^inst the pin or shaft, 
and more important still is tire stiffness of the 
rope, which requires work to be done upon it 
to b^d it round the sheave end stzaigitten it 
again. The effect of pin friction is equivalent 
to dimini^ring the radios of the effort and 
increasing that of the resistance. 

For a sin^e pulley oi diamoter D, tumiof! on 
a fixed pin of diameter d, the relatioii of the 
oflort E to the load W, whore / is the coefficient of 
friction, is expressed by E/W=(T) q yif)/(D—/<f) = 
t + l/<f/D gnjiroximatdy. The resistance of the 
rope to bonmn/r cau .«8 .as additional retlBlance, 
which experiment shows can be expressed hr the 
form. yiaVcO where c is a coefficient. Hence 
E = W (I -I- j/i/D + if*/CD) = *W for a single 
pulley. In a slx-shcaved pulley taeWe the re¬ 
lation between E and W may bo ormessed aa 
W - EfiM + !/«’ + ifl(‘ -f- ilk* -f- -i-1/*") >«- 

£(** — i)/A '0 — i), and with a probable value of 
k — I’l thi.s gives W = 4'355 E instead of 
W = 6 E. If the free end of the rope is re¬ 
leased the weight will descend, and the tackle 
is tlicn said to overhaul. The conditions which 
cnalilc a puUcy tackle to sustain a weight when 
the effort is removed may be examined, to a first 
approximation, if we assume that the intema! 
'—' friction acts in such a way as virtually to diminish 

Tpi? ~ni eifort E and to incroaae the resistance R by 

Pull<^ Block, amounts proportional to the mngnitude of each, 
.and in addition to cau.se a loss M due to the weights of the mrts 
themselves. We may therefore express the relation in the form 
(I ~ a)E =*(14 6 )R + M, whence we obtain R/E = (i — «)/(i-f- 
b -t- M/R). If now the machine bo reversed and R becomes an 
cilort corresponding to a resistance E' then we have K(i — fi) — 
(i -t- o)E' -l-M, giving 

E'/K =(i - 6 - M/E)/(i q- a). (i) 

T( the load is self-sustaining E' is zero or negative, and hence 
li -I M/R must be equal to or greater than unity, and therefore 
it is impossible for the ratio of R/E to rise to a greater value than 
^1 — a)/2, and hence at least hall the effort is wasted if the tackle 




Fio. 6.—Weston Differential 
Pulley Block. 


Fic. 7.—Moore and Head 
Pulley Block. 


has the valuaffie property of sustaining a load when the effort is 
rnmisvirkt. H, however, an artificial resistaBce can be Introdaced, 
to cwne i»to aotioii only when the effort is removed, it ia possible 
to obtain a tackle of greater efficiency. As an example we may 
take tbe ease where a brake is provided offering a resistance, 0 R> 
pn^iortiOnal to the load sustained, and where the values a and b 
are xmall compared with unity. Equation (i) becomes E/R =• 
(I ^ — a), and hence 6 -f- r q- M/R is equal to 


or greater than unity when the load is self-suatained, and we thus 
obtain a relatiorr between R and E in the form i —a/2—c,^ which shows 
to a first approxiination, that as c approaclvcs unity a high efficiency 
is obtainable, while theseM-sustaining power of the tackle is retained. 

In order to obtain a greater ratio of R to E, without using a large 
number of sheaves, various arrangements arc used, of which the 
Weston differential pulley block is a typical example. The upper 
Itlock carries a pair of chain pulleys A (fig, 0), secured together 
and of slightly (fifferent cflcctivc diameters D and d. An endless 
chain H, passing through guides C and I>, encireles these puU^ 
and the single iorac pulley E of the lower block, as indicated. With 
thin arrangement a tingle revolutioB of the upper sbeave causes 
the endless chain to wind np the chain on one side by an amount 
»D, and to unwind an amount rd on the other side, and in conse¬ 
quence the lower sheave is mised Ity *(D — d}/*. Hence, neglect¬ 
ing friction, E*D =« *Rir(D - d>, ijt. E * 4 R(l - d/D)w The value 
d/U usnally lies between the limits le/rr and 15/16. kho. « » 
greater dinerenoe of E from. K is required, a further mechanical 
advantage can be obtained by employhig a separate hand-wheel 
and chain, or by forming the upper sheav'e with an annular spur- 
wheel gearing with a pinion driven by a himd-wbecl aitd chain, 
as in the Tangyt form wi Weoton puUey-bioek. The effiuuiucy of 
the Weston pulley-block is less tlian 50 %, and it does not therctorc 
overhaul. An objection to tfu's form of block is the great length 
of the endless chain, which may drag on the ground and pick up 
dirt and grit, and thereby interfere with the smooth working of 
the mechanism. Other forms, which do not require so lengthy 
a chain, sometimes employ an cprcycUc train to obtain the reduced 
velocity of the load. The Moore and Head block has two equal 
chain-wheels A, B, fig. 7, loosely mounted on an axle C, and pro¬ 
vided with annular toothed gear-wheels which usually differ by 
one tooth. A spur pinion I), gearing with both wheels, is curied 
loosely upon an eccentric E loriuisg part of the central pm. so 
that when tlris latter is turned by the hand-whoel F and chain G 
the axis of the pinion describes a circle the diameter of which equals 
the throw of the eccentric, and a small relative motion of the two 
sheaves takes place, depending on the numher of the teeth of the 
annular wheels. The motion obtained is divided botw<.en the two 
vertical parts of the chain H, which is wranped round each sheave 
in opposite directions, with a free loop I between, while the ends 
.are attached to the lilting hook. This form is sell-suataming at 
all loads. 

In order to obtain n self-sustaining pulley tackle, which will 
have an efficiency of more tlian 50 %, various arrangements are 
adopted, which during lifting auto- 
I matically I brow out of action a brake 
and cause it to come into action 
I irgain w hen the effort is removed. A 
I worm-gear tackle of this description 
1 is .shown in fig. 8, in which a worm 
j A, operated by a hand-wheel B and 
! rliain C, drives the worm-wheel D, 

(hereby coiling up a cliain E, one end 
I F of which is secured to the upm-r 
block, and t he other end hangs loosely, 
alter passing ronnd the spiocket- 
whecl. The worm is of great pitch, 

•so that if the oltort were removed the 
weight would descend, did not the 
axial end ihrust of the worm shaft 
throw into action a friction brake H, 
the reidstance of which prevonta 
motion downwards. In the brake 
.shown, tire cone 1 is pressed against 
a corresponding recess in the ratchet- 
whcxil ], which latter turns loo.sclv in 
iho casing and is provided with a 
pawl not shown in the figure; this 
pawl ^owB freedom of motion wh^ 

I he load is licing raised. The fric¬ 
tional grip between the two surfaces 
prevents return motion of the worm 
shaft and the load remains siuqieiided, 

Ixjt it may bo lowered by turning the 
hand-wheel so as to overcome the 
friction brake. Various other arrange¬ 
ments of friction bmkes have been 
devised to give a resistance propor¬ 
tional to the loail. 

Blocks, for lifting very heavy 
weights, are sometimes provided with 
an cl«t^ motor for dnvi^ the g.—Worm-gear Pulley 



Block with Automatic Brake. 


worm. The worm-wheel riiaft then 
sometimee carries a. spur-pinion gear- 
isg' rvith a spur-wheel on the lifting shaft, wliercby a much 
greater mechanical advantage is obtamed with a small loss by 
friction of the spur gearing. 

RsrERSNCEB.— W. T. M. Ranldne, ttackinery and MiHvotk and 
Applud Mtchanics\ W. C, UaWin, Mtehiu Deaigm, Ad. Ernst, 
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WeisWh anil G. Herrmann, The Mechanics of Hoisting Machinery, 
F. Reulcaux, Der Consiructeur; A. 13 . W. Kennedy, Mechanics of 
Machinery; J. Perry, Applied Mechanics; W. E. Dalby, Balancing of 
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PULLMAN, formerly a town of (look county, Illinois, U.S.A., 
and now a part of the city of Chicago. Here are the works of 
the Pullman Palace Car Company, steel forging plants, and 
other factories. The place was founded in by George 
Mortimer Pullman (1831-1897), the inventor of the Pullman 
sleeping car, and the founder (1867) of the Pullman Palace 
Car Company, who attempted to make it a “ model town.” 
Even the public works were the property of the Pullman Com¬ 
pany and were managed as a business investment. Popular 
discontent with the conditions led to the annexation of Pullman 
to Chicago in 1889, but the corporation continued to hold most 
of the property. In June and July 1894 a bitter railway strike 
developed from a controversy between employed and employers 
in the Pullman works. (See Chicago and Illinois; History.) 

PULPIT (from Lat. pulpitum, a staging, platform: equiva¬ 
lents are Fr. chaire i’eglise, Ital. pulpilo, Ger. Kamel), a raised 
platform with enclosed front, whence sermons, homilies, &c., 
were delivered. Pulpits were probably derived in their modem 
form from the ambones in the early Christian Church (see Ambo). 
There are many old pulpits of stone, though the majority are 
of wood. Those in churches are generally hexagonal or octa¬ 
gonal; and some stand on stone basis, and others on slender 
wooden stems, like columns. The designs vary accordingly to 
the periods in which they were erected, having panelling, 
tracing, cuspings, crockets, and other ornaments then in use. 
Some are extremely rich, and ornamented with colour and 
gilding. A few also have fine canopies or sounding-boards. 
Their usual place is in the nave, mostly on the north side, 
against the second pier from the chancel arch. Pulpits for 
addressing the people in the open air were common in the 
medieval period, and stood near a road or cross. Thus there was 
one at Spital Fields, and one at St Paul’s, London. External 
pulpits still remain at Magdalen College, Oxford, and at Shrews¬ 
bury. Pulpits, or rather places for reading during the meals 
of the monks, arc found in the refectories at Chester, Beaulieu, 
Shrewsbur)', &c., in England; and at St Martin des Champ.s, 
St Germain des Pr6s, &c., in Paris; also in the cloisters at 
St Dii and St Lo. Shortly after the Reformation the canons 
ordered pulpits to be erected in all churches where there were 
none before. It is supposed that to this circumstance we owe 
many of the time of Elizabeth and James. Many of them are 
very beautifully and elaborately carved, and are evidently of 
Flemish workmanship. The pulpits in the Mahommedan 
mosques, which are known as “ raimbars ” are quite different 
in form, being usually canopied and approached by a straight 
flight of steps. These have a doorway at the foot, with an 
enriched lintel and boldly moulded head; the whole of the work 
to this and to the stairs, parapet and pulpit itself being of 
wood, richly inlaid, and often in part gorgeously painted and 
gilt. 

PULQUE, or Pulque Fuerte, the national beverage of 
the Mexican natives. It is prepared by fermenting the juice of 
a number of species of the agave {agava potatorum, americana, 
&i\). The cultivation of the agave for purposes of pulque 
manufacture constitutes a considerable local industry, the 
capital invested running into several millions sterling. The 
juice obtained by tapping the agave is termed aguamiel. A 
quantity of this is allowed to ferment naturally for about ten 
days, and the product so obtained is termed madre pulqur 
(mother of pulque). A small quantity of this is added to fresh 
aguamiel, and thereby a rapid fermentation is induced, the 
pulque being ready for con.sumption within a day or two. It 
has a somewhat heavy flavour, resembling sour milk, but it is 
much esteemed by the natives on account of' its cooling, and 
according to them wholesome and nutritious, properties. 

PULSE, (t) ( 0 . Fr. pels, Lat. puls, ptdHs, Gr. itoXtos, a 
porridge of beans, peas, &c.), in botany, a collective term for 


beans, peas, and other members of the order Leguminosae 
(q.v.), which is characterized by having a legume or p>od for the 
fruit. (2) (M. Eng. pous, pouce, 0 . Fr. pous, mod. pousse, Lat. 
■pulsus, se. venarum, the beating of the veins, pellere, to d ive, 
beat), throbbing or beating; in physiology the rhythmical 
beating due to the changes of blood-tension in the arteries 
consequent on the contractions of their elastic tissues (see 
Vascular System). 

PULSZKY, FERENCZ AUREL (1814-1897), Hungarian 
I politician and author, was born on the 17th of September 1814 
atEperjes. After studying law and philosophy at the high schools 
I of his native town and Miskolcz, he travelled abroad. England 
' particularly attracted him, and his fascinating book, Aus dem 
! Tagebach eines in Grossbiitannien reisenden Ungams (Pestli, 
j i837))gained for him the membership of the Hungarian Academy. 
I Elected to the Reichstag of 1840, he was in 1848 appointed 
! to a financial post in the Hungarian government, and was 
i transferred in like capacity to Vienna under Esterhazy. Sus- 
j peeled of intriguing with the revolutionists, Pulszky fled to 
Budapest to avoid arrest. Here he became an active member 
! of the committee of national defence, and when obliged to fly 
! the country' he joined Kossuth in England and with him made a 
! tour in the United States of America. In collaboration with his 
wife he wrote a narrative of this voyage, entitled White, Red, 
Black (3 vols., London, 1853). He was condemned to death 
(1852) in contumaciam by a council of war. In i860 he went to 
Italy, took part in Garibaldi’s expedition to Aspromonte (1862), 
and was interned as a prisoner of war in Naples. Amnestied 
by the emperor of Austria in 1866, he returned home and re¬ 
entered public life; was from 1867-1876, and again in 18H4, a 
member of the Hungarian Diet, joining the D^ party. In 
addition to his political activity, he was president of the literary 
section of the Hungarian Academy, and director of the National 
Museum at Budapiest, where he became distinguished for his 
archaeological researches. He employed his great influence to 
promote both art and science and Liberal views in his native 
country. He died on the 9th of September 1897. Among his 
writings are Die Jacobiner in Ungarn (Leipzig, 1851) and Eleiem 
es Korom (Pest, 1880), and many treatises on Hungarian 
questions in the publications of the Academy of Pest. 

Some Reminiscences of Kossuth and Pulszky were published by 
F. W. Newman hi 1888. 

PULTUSK, a town of Ru.5sian Poland, in the government of 
Warsaw, 33 m. N. of the city of Warsaw, on the right bank of 
theNarew. Pop. (1897), 15,878. The town was almost entirely 
destroyed by fire in 1875. It is now well built, and had before 
the fire a palace (1319) which was formerly a residence of the 
bishops of Plock. The industries include woollen, linen and 
hosiery mills, copper works and potteries. In 1703 Charles 
XII. of Sweden defeated and captured the greater part of a 
Saxon army near this town, and in the same locality the French 
defeated the Russians in December 1806. The town was 
founded as early as 956. 

PUMA, a name, probably of native origin, introduced into 
European literature by the early Spanish writers on South 
America (as Garcilaso tie la Vega and Hernandez) for one of the 
largest cats {Pelis concolor) of the New World. It is generally 
called “ couguar ” by the French, “ Icon ” by the Spanish 
Americans, and “ panther ” by the Anglo-American hunters 
of the United States (.see Carnivora). Though often spoken 
of as the American lion, chiefly on account of its colour, it rather 
resembles the leopard of the Old World in size and habits: 
usually measuring from nose to root of tail about 40 in., 
the tail being rather more than half that length. The head 
is small compared with that of other cats and has no mane. 
The ears are large and rounded. The tail is cylindrical, with 
some bushy elongation of the hairs near the end, but not forming 
a distinct tuft. The general colour of the upper parts and sides 
of the adult is a tawny yellowish brown, sometimes having a 
grey or silvery shade, but in some cases dark or inclining to 
red; and upon these and other differences, which ate probably 
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constant locally, a number of sub-species have been named. 
The lower parte, inner surface of the limbs, throat, chin and 
upper lip are dirty white; the outside of the cars, particularly 
at their base, and a patch on each aide of the muzzle black; 
the end of the tail dusky. The young are, when first bom, 
spotted with dusky brown and the tail ringed. These markings 
generally fade, and quite disappear before the animal becomes 
full grown. 

The puma has an exceedingly wide range of geographical 
distribution, extending over a hundred degrees of latitude, from 
Canada in the north to Pat^nia in the south, and formerly 
was generally diffused in suitable localities from the Atlantic 
to the Pacific Ocean, but the advances of civilization have 
curtailed the extent of the districts which it inhabits. In 
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Central America it is still common in the dense forests which 
clothe the mountain ranges as high as 8000 or 9000 ft. above 
the sea-level. Though an expert climber, it is by no means 
confined to wooded districts, being frequently found in scrub 
and reeds along the banks of rivers, and even in the open pampas 
and prairies. Its habits much resemble those of the rest of 
the group to which it belongs; and, like the leopard, when it 
happens to come within reach of an abundant and easy prey, 
as the sheep or calves of an outlying farming station, it kills 
far more than it can eat, either for the sake of the blood only or 
to gratify its propensity for destruction. It rarely attacks man, 
and when pursued escapes if possible by ascending trees. 
.Several instances have occurred of pumas becoming tame in 
captivity. Edmund Kean, the actor, had one which followed 
him about like a dog. When caressed pumas purr like domestic 
cats. 

PUMICE (Lat. pumex, spumex, spuma, froth), a very porous, 
froth-like, volcanic glass. It is an igneous rock which was 
almost completely liquid at the moment of effusion and was so 
rapidly cooled that there was no time for it to crystallize. 
When it solidified the vapours dissolved in it were suddenly 
released and the whole mass swelled up into a froth which 
immediately consolidated. Had it cooled under more pressure 
it would have formed a solid glass or obsidian (y.e.); in fact 
if wc take fragments of obsidian and heat them in a crucible till 
they fuse they will suddenly change to pumice when their 
dissolved gases are set free. Hence it can be understood that 
pumice is found only in recent volcanic countries. Artificial 
substances resembling pumice can be produced by bloiving 
steam through molten glass or slag, and when a mass of slag 
is .suddenly cooled by being tipped into the sea (as is the case at 
the blast furnaces of Whitehaven in Cumberland) it swells up 
into a pumiccous form so light and full of vesicles that it will 
float on vrater. Any of lava, if the conditions arc favourable, 
may assume the pumiceous state; but basalts and andesites 


do not so often occur in this form as do trachytes and rhyolites. 
Pumices are most abundant and most t)q)icaUy developed from 
acid rocks; for which reason they usually accompany obsidians, 
in fact in Lipari and elsewhere the base of a lava flow may be 
black obsidian while the upper portinn is a snow white pumice. 

Small crystals of various mmerals occur in many pumices; 
the commonest are feldspar, augite, hornblende and zircon. If 
they are abundant they greatly diminish the economic value 
of the rock, as they are hard and wear down more slowly than the 
glassy material; consequently they produce scratches. The 
cavities of pumice are sometimes rounded, but may also be 
elongated or tubular owing to the flowing movement of the 
solidifying lava. 1116 glass itself forms thread.s, fibres and thin 
partitions between the vesicles. Rhyolite and trachyte pumices 
are white, contain 60 to 75 % of silica and the specific gravity 
of the glass is 2‘3 to 2'4; andesite pumices are often yellow or 
brown; while pumiceous basalts, such as occur in the Sandwich 
Islands, are pilch black when perfectly fresh. 

Good pumice is found in Iceland, Hungary, Nevada, Tpneriffe, 
New Zealand, Pantcllaria and the Lipari Islands. The last-named 
are the chief .sources of pumice for the arts and manufactures. 
At Campo Bianco in Lipari there is an extinct volcanic cone with 
a breached crater from which a dark stream of obsidian has flowed. 
For industrial purposes the best varieties are obtained from Monte 
Pelato and Monte Chirica. The pumice is cxtracttxl by means of 
shafts and tunnels driven through the .soft incoherent stone. It 
is brought out in blocks of irregular shape and size and is trimmc<l 
into slabs and graded into several qualities before it is exported 
to Canneto, which is the centre of the pumice trade. The workmen 
say that the good pumice occurs in beds or vein.s, which are probably 
lava flows and arc .separated by Viilueless rock or by obsidian. 
The value depends entirely on the regularity, size and sliape of the 
steam cavities and on the absence of minute crystals. From time 
immemorial the extraction and sale of pumice have been one of the 
principal sources of wealth to the inhabitants of this island. An 
inferior pumice, known in Lipari as Alessandrina, is used for smooth¬ 
ing oilclotli. Though all the Aeolian Isles arc volcanic no pumice 
is exported from any of the others. In Iceland, Tcnerifte and 
Hungary pumice also occurs, but not in sufTicicnt quantity or of 
such quality as to render it worth working on a large scale. It 
is estimated that in Lipari there are 170 pumice quarries (or mines) 
giving employment to 1200 persons and producing (1000 tons of 
pumice per annum. The price varies with the quality ; from 3 
lire per 100 kilogrammes for the commonest sorts to ioo or 300 
lire for the best pieces, the average being about 15 lire. Much 
pumice is also used nowadays in the form of a fine powder, pro¬ 
duced by crushing the rock, and forms an ingredient of metal 
polishes and some kinds of soap. It is often confounded with diatom 
e.irth or tripoli powder, but can easily be recognized by the aid 
of the microscope or by simple chemical tests. 

Among the older volcanic rocks pumice occurs, but usually has 
its cavities filled up by deposits of secondary minerals introduced 
by percolating water; hence it is of no value for industrial pur¬ 
poses. Pumice, ill minute fragments, has been shown to have an 
exceedingly wide distribution over the earth’s surface at the present 
<lay. It occurs in all the deposits which cover the floor of the 
deepest portion of the oceans, and is especially .abundant in the 
abysmal red clay. In some measure this pumice has been derived 
from submarine volcanic eruptions, but its presence is also accounted 
for by the fact that pumice will float on water for months, and is 
thus distributed over the sea by winds and currents. After a long 
time it becomes waterlogged and sinks to the bottom, where it 
gradually disintegrates and is incorporated in the muds and oozes 
which are gathering there. After the great eruption of Krakatoa 
in 1883 banks of pumice covered the surface of the sea for many 
miles and rose in some cases for four or five ft. above the water 
level. In addition to this much finely broken pumice was thrown 
into the air to a great height and was borne away by the winds, 
ultimately settling down in the most distant parts of the continents 
and oceans. (J. S. F.) 

PUMP,* a machine which drives a liquid from one point to 
another, generally at different levels, the latter being usually 
the higher; an air-pump is an appliance for exhausting or 

* The word appears apparently first in English in the Promp- 
torium Parvuhrum. c. I440. of a ship's pump {hauriturium), in 
Dutch {pompe), a little later, dialectically, of a conduit pipe for 
water, but in the sense of a means of raising water it does not occur 
in 'Dutch or German before the ifith century. The Fr. pompe is 
derived from Teutonic. The German variant of Pumpe is Plumpe, 
which is generally taken as being an echoic word, imitating the sound 
of the plunger, but the. primary notion seems to be that of a pipe 
or tube. Cf. Italian term, troviba, i.e. trumpet, pipe (see the note 
on the word in the New English Dictionary). 
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rwwoting the iiir or other gas from a vessel, whilst a compression 
pmnp comjwesses the air. The simplest forms of pumps em¬ 
ployed for forcing liquids are “plunger pumps,” consisting 
essentially of a piston moving in a cylinder, provided with 
inlet and outlet pipes, together with certain valves. The 
disposition of these valves divides this type of pump into 
suction pumps and foroe pumps. 




Re. I Shows the arrangement in a suction pump. A Is the cylinder 
which the piston B is mnvod up and down by the rod C. 

D is the inlet pipe (the lower extremity of which 
is piacerl beneath the surface of the liquid to be 
, ) I*" r removed), and G is tlie outlet pme. E is a valve 

^ 11 I hi the inlet pipe opening Into the cylinder; and 

* the piston is perforated by one or more holes, 
each fitted with valvea opening outwards on its 
upper suiiace. On raising the piston, the valve 
F remains closed and a vacuum tends to be 
created in the cylinder, but the pressure of the 
atmosphere forces the liquid «p the tube I> and 
it raises the vaive £ and passes into the 
cylinder. On reversing the mol ion the valve E 
closes and the liquid is forced through the valve 
F to the upper jiart of the cylinder. On again 
raising the piston, more liquid enters the lower 
part of the cylinder, whilst the previously misod 
Fiu. 1. uquW is ejected from the delivery pipe. Obviously 
- the action is intermittent. Moreover, the height 

of the lift Is conditioned by the atmo.sphcric pressure, for this is the 
driving force: and since this equals 34 ft. of water, the lift cannot 
be theoretically more than this distance when water is being pumped. 
In practice it may be considerably less, owing to leakage at the 
valves and betweem the piston and cylinder. 

In the force pump (Sg. 2) there Is no such limitation to the lift. 
In this case the pUtou is solid, and the outlet pipe, G which Is 
placed at the bottom of the C5'linder, 
has a valve F opening outwards, 
the inlet pipe and valve are the same 
as before. On raiang the piston 
the liimid rises in the cylinder, the 
valve E opening and F remaining 
Shut. On reversing the motion the 
valve E closes and the liquid is 
driven past the valve F. On again 
raising the piston the valve E >^ns 
admitting more liquid whilst F re¬ 
mains closed. It Is .seen that the 
action is intermitterit, liquid only 
being discharged during a down 
stroke, but shtee the driving force 
is that which is supplied to the 
jrKi_ j. pLston rod, the lilt is only con- 

ditionorl by the power available and 
by the strength of the pump. A continuous supply can be obtained 
by learlhig the deliveiy pipe into the base of an air chamber 11. 
which is fitted with a discharge pipe J of such a diameter lliat the 
liquid cannot escape irum it as last as it is pumped in during a 
down stroke. The air in^de is compressed in consequence and 
during an upstroke of the piston this air tends to regain Us 
original volume and so expels the water, thus bringing about a 
continuous supply. For a description of modem pumps, see 
HvnBAUUCs. 



Air-pumps .—Pumps for evacuating vessels may be divided 
into three classes; (1) mechanical, (2) mercurial, and (3) jet 
pumps; the last-named are treated in Hydraulics. 
Mtchaahai. invention of the mechanical air-pump is gcntfally 
attributed to Otto von Guericke, consul of Mag^burp, wlio 
exhibited his instrument in 1654; it was first described m 1657 
by Caspar Schott, professor of matheraatic.s at WQrttemberg, 
in his Mechunica hydrauUca-pneumalica, and afterwards (in 1672) 
by Guericke in his Experimnia nova Magdeburgica de vacus 
tpatia. It consisted of a spherical gloss vessel iipening below 
by means of a stop-cock and narrow nozzle into the cylinder of 
an “ exhausting syringe,” which inclined upwards from the 
extremity of the nozzle. I'he cylinder, in which a well-fkting 
piston worked, wgis provided at its lower end with two valves. 
One of these opened from the nozzle into the cylinder, the otlier 
from tte cylinder into the outside air. During the down-stroke 
of the piston the former was pressed home, so that no air entered 
the nozzle and vessel, v+iile the latter was forced open by the 
air which so escaped from the cylinder. During the return- 
stroke the latter was kept closed in virtue of the partial vacuum 
formed within the cylinder, while at the same time the former 


was forced open by the pressure of the denser air in the vessel 
and nozzle. 'Flius, at every complete stroke of the piston, the 
air in the vessel or receiver was diminished by that fraction of 
itself whieh is expressed by the ratio of the vohime of the avaih 
able cylindrical space above the outward opening valve to the 
whole volume of receiver, nozzle and cylinder. The action is 
essentially that of the oommon suctiuu pump. The construction 
was subsequently improved by many experimenters, notably 
by Boyle, Hawksbee, Smeaton and others; and more recently 
! two pump baiTcl.s were employed, so obtaining the same degree 
of exhaustion much more rapidly. This type of pump is, 
! Iwwever, not very efficient, for thwe is not only leak^ about 
the valves and between the piston and cylinder, but at a certain 
I degree of exhaust the air within the vessel is insufficient to 
[ rai.se the inlet valve; thi.s last defect has been met in some 
I mea.sure by using an extension of the piston to open and close 
the vaive. 

The so-called oil air-pumps are much more efficient; the valve 
; difficulty is avoided, and the risk of lealo^ naBunized; whilst 
in addition there is no air dearanoe between the nstou and the 
base of the cylixukr at n the older meduuwal forms. The 
Ficuss pump may be taken u an exmi^ile. The piston, provided 
with a valve openi^ upwards, is packed in the cylinder by a 
leather cup which b sKauefy pressed against the sides of the 
cylinder the atmospheric pressure. The piston rod passes 
through a valve in the upper part of the cylinder which is held 
to its scat by a .spring. The inlet pipe enters an elliptical vc.^sel 
which communicates with the cylinder a little way up from its 
ba.se, whilst at the base there is a relief tube leading into the 
elliptical vessel already mentioned. Oil is placed both above 
the upper valve sealing, and also in the lylinder up to the 
height of the lower edge of the inlet pipe. The action is as 
follows : On raising the piston it cuts oft communication adth 
the inlet pipe and then compresses the air above, forcing it 
through the upper valve and oil into the atmosphere. Some 
of the oil is also driven out, but us the valve does not close until 
the piston has descended a short distance, a certain amount of 
oil returns. On lowering the piston its valve opens and air 
passes in from the vessel to be exhausted; this is further rarefied 
on the next stroke and so on. The Max Kohl pumps are based 
on the same principle, but ai-e con.structed with more elaborate 
detml, leading to a greater efficiency, an exhaust of o'oooS mm. 
being claimed as readily obtainable. 

The invention of the barometer and Torricelli’s explanation 
of the vacuity above the mercury column placed before the 
members of the Florentine academy a ready tnethod 
of obtaining vacua; for to exhaust a ve.s.sel it was * 

.«t)y nece.s.sary to join, by means of a tulie provided with stop¬ 
cocks, the vessel to a barometer tube, fill the compound ve.ssel 
with fnercury and then to invert it in a basin containing this 
liquid, whereupon llie mercury column fell, leaving a Torricellian 
vacuum in the vessel, which could be removed after shutting 
off the stop-cocks. This was the only method known until 
the invention of the mechanical air-pump.s; it was subsequently 
employed by Count Rumford, and as late as 1845 Edward A. 
King patentetl filament electric lamps exhausted by the same 
methods. Although modem mercurial pumps have assumed 
a multiplicity of forms, their actions can be reduced to two 
principks, one statical, the other hydrodynamical—at the 
same time instruments have been devised utilizing both these 
principles. 

Statical Pumps .—^The earlic.st mercurial pump, devised by 
Swcdenboi-g and described in his Miscellanea observala circa res 
mdurales (1722), was statical in action, consi.sting essentially 
in replacing the solid piston of the mechanical pump by a column 
of mercury, which by being alternately raised and lowered 
gradually exhausted a vessel. A more complicated pump, but 
of much the same principle, was devised in 1784 by Joseph 
Boader, to be improved by C. F. Hindenburg in 1787, by A. N. 
Edelcrantz in 1804, and by J, H. I’atten in 1824; whilst in 1881 
Rankine Kennedy resuscitated the idea for the purpose of 
exhausting filament electric lamps. The pump devised by 
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constant locally, a number of sub-species have been named. 
The lower parte, inner surface of the limbs, throat, chin and 
upper lip are dirty white; the outside of the cars, particularly 
at their base, and a patch on each aide of the muzzle black; 
the end of the tail dusky. The young are, when first bom, 
spotted with dusky brown and the tail ringed. These markings 
generally fade, and quite disappear before the animal becomes 
full grown. 

The puma has an exceedingly wide range of geographical 
distribution, extending over a hundred degrees of latitude, from 
Canada in the north to Pat^nia in the south, and formerly 
was generally diffused in suitable localities from the Atlantic 
to the Pacific Ocean, but the advances of civilization have 
curtailed the extent of the districts which it inhabits. In 



The Puma {Felts concolor). 


Central America it is still common in the dense forests which 
clothe the mountain ranges as high as 8000 or 9000 ft. above 
the sea-level. Though an expert climber, it is by no means 
confined to wooded districts, being frequently found in scrub 
and reeds along the banks of rivers, and even in the open pampas 
and prairies. Its habits much resemble those of the rest of 
the group to which it belongs; and, like the leopard, when it 
happens to come within reach of an abundant and easy prey, 
as the sheep or calves of an outlying farming station, it kills 
far more than it can eat, either for the sake of the blood only or 
to gratify its propensity for destruction. It rarely attacks man, 
and when pursued escapes if possible by ascending trees. 
.Several instances have occurred of pumas becoming tame in 
captivity. Edmund Kean, the actor, had one which followed 
him about like a dog. When caressed pumas purr like domestic 
cats. 

PUMICE (Lat. pumex, spumex, spuma, froth), a very porous, 
froth-like, volcanic glass. It is an igneous rock which was 
almost completely liquid at the moment of effusion and was so 
rapidly cooled that there was no time for it to crystallize. 
When it solidified the vapours dissolved in it were suddenly 
released and the whole mass swelled up into a froth which 
immediately consolidated. Had it cooled under more pressure 
it would have formed a solid glass or obsidian (y.e.); in fact 
if wc take fragments of obsidian and heat them in a crucible till 
they fuse they will suddenly change to pumice when their 
dissolved gases are set free. Hence it can be understood that 
pumice is found only in recent volcanic countries. Artificial 
substances resembling pumice can be produced by bloiving 
steam through molten glass or slag, and when a mass of slag 
is .suddenly cooled by being tipped into the sea (as is the case at 
the blast furnaces of Whitehaven in Cumberland) it swells up 
into a pumiccous form so light and full of vesicles that it will 
float on vrater. Any of lava, if the conditions arc favourable, 
may assume the pumiceous state; but basalts and andesites 


do not so often occur in this form as do trachytes and rhyolites. 
Pumices are most abundant and most t)q)icaUy developed from 
acid rocks; for which reason they usually accompany obsidians, 
in fact in Lipari and elsewhere the base of a lava flow may be 
black obsidian while the upper portinn is a snow white pumice. 

Small crystals of various mmerals occur in many pumices; 
the commonest are feldspar, augite, hornblende and zircon. If 
they are abundant they greatly diminish the economic value 
of the rock, as they are hard and wear down more slowly than the 
glassy material; consequently they produce scratches. The 
cavities of pumice are sometimes rounded, but may also be 
elongated or tubular owing to the flowing movement of the 
solidifying lava. 1116 glass itself forms thread.s, fibres and thin 
partitions between the vesicles. Rhyolite and trachyte pumices 
are white, contain 60 to 75 % of silica and the specific gravity 
of the glass is 2‘3 to 2'4; andesite pumices are often yellow or 
brown; while pumiceous basalts, such as occur in the Sandwich 
Islands, are pilch black when perfectly fresh. 

Good pumice is found in Iceland, Hungary, Nevada, Tpneriffe, 
New Zealand, Pantcllaria and the Lipari Islands. The last-named 
are the chief .sources of pumice for the arts and manufactures. 
At Campo Bianco in Lipari there is an extinct volcanic cone with 
a breached crater from which a dark stream of obsidian has flowed. 
For industrial purposes the best varieties are obtained from Monte 
Pelato and Monte Chirica. The pumice is cxtracttxl by means of 
shafts and tunnels driven through the .soft incoherent stone. It 
is brought out in blocks of irregular shape and size and is trimmc<l 
into slabs and graded into several qualities before it is exported 
to Canneto, which is the centre of the pumice trade. The workmen 
say that the good pumice occurs in beds or vein.s, which are probably 
lava flows and arc .separated by Viilueless rock or by obsidian. 
The value depends entirely on the regularity, size and sliape of the 
steam cavities and on the absence of minute crystals. From time 
immemorial the extraction and sale of pumice have been one of the 
principal sources of wealth to the inhabitants of this island. An 
inferior pumice, known in Lipari as Alessandrina, is used for smooth¬ 
ing oilclotli. Though all the Aeolian Isles arc volcanic no pumice 
is exported from any of the others. In Iceland, Tcnerifte and 
Hungary pumice also occurs, but not in sufTicicnt quantity or of 
such quality as to render it worth working on a large scale. It 
is estimated that in Lipari there are 170 pumice quarries (or mines) 
giving employment to 1200 persons and producing (1000 tons of 
pumice per annum. The price varies with the quality ; from 3 
lire per 100 kilogrammes for the commonest sorts to ioo or 300 
lire for the best pieces, the average being about 15 lire. Much 
pumice is also used nowadays in the form of a fine powder, pro¬ 
duced by crushing the rock, and forms an ingredient of metal 
polishes and some kinds of soap. It is often confounded with diatom 
e.irth or tripoli powder, but can easily be recognized by the aid 
of the microscope or by simple chemical tests. 

Among the older volcanic rocks pumice occurs, but usually has 
its cavities filled up by deposits of secondary minerals introduced 
by percolating water; hence it is of no value for industrial pur¬ 
poses. Pumice, ill minute fragments, has been shown to have an 
exceedingly wide distribution over the earth’s surface at the present 
<lay. It occurs in all the deposits which cover the floor of the 
deepest portion of the oceans, and is especially .abundant in the 
abysmal red clay. In some measure this pumice has been derived 
from submarine volcanic eruptions, but its presence is also accounted 
for by the fact that pumice will float on water for months, and is 
thus distributed over the sea by winds and currents. After a long 
time it becomes waterlogged and sinks to the bottom, where it 
gradually disintegrates and is incorporated in the muds and oozes 
which are gathering there. After the great eruption of Krakatoa 
in 1883 banks of pumice covered the surface of the sea for many 
miles and rose in some cases for four or five ft. above the water 
level. In addition to this much finely broken pumice was thrown 
into the air to a great height and was borne away by the winds, 
ultimately settling down in the most distant parts of the continents 
and oceans. (J. S. F.) 

PUMP,* a machine which drives a liquid from one point to 
another, generally at different levels, the latter being usually 
the higher; an air-pump is an appliance for exhausting or 

* The word appears apparently first in English in the Promp- 
torium Parvuhrum. c. I440. of a ship's pump {hauriturium), in 
Dutch {pompe), a little later, dialectically, of a conduit pipe for 
water, but in the sense of a means of raising water it does not occur 
in 'Dutch or German before the ifith century. The Fr. pompe is 
derived from Teutonic. The German variant of Pumpe is Plumpe, 
which is generally taken as being an echoic word, imitating the sound 
of the plunger, but the. primary notion seems to be that of a pipe 
or tube. Cf. Italian term, troviba, i.e. trumpet, pipe (see the note 
on the word in the New English Dictionary). 
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(Etym. Did., 1898) identifies it with an obsolete and dialectal 
variant of “ pound,” to beat, in the sense of “ to pound WMds, to 
beat them into new senses, to hammer at forced similes.” The 
Neiv English Dictionary considers it was probably one of the 
shortened words, like “ mob,” “ cit,” &c., which were common 
in slang after the Restoration. In R. L’Estrange, 

Manners’s Last Legacy (1676), “pun” is found with punnet, 
pundigrion and quibble, “ of which fifteen will not make up one 
single jest.” Possibly the.se may be all referred to “ punctilio.” 
(It? puniiglio, dim. of punta, point, Lat. punctum), a small, fine 
point, a cavil or quibble. No historical connexion, however, 
has found between the words. „ 

PUNCH, tlie abbre viated form of Punchinello (Ital. Polktnella, 
PtdcineUa), the most popular of the puppets or marionettes 
{q.th), and the chief figure in the “ Punch and Judy ” show. 

It is of Italian origin, though its history' is by no means free from 
obscurity. The earlier etymologists sought to trace the name 
to various mythical individuals, by whom, it was alleged, the 
type was first furnished. F. Galiani adopts the theory which 
derives it from the name of Puccio d’Aniello, a vintager of 
Acerra near Naples, who, having by his wit and grotesque 
appearance vanquished some strolling comedians in their own 
sphere, was induced to join the troop, Md whose place, by reason 
oChis popularity, was supplied after his death by a masked actor 
who imitated his dress and manner. Tlie claims of other 
individuals—Paolo Cinella, Polliccno, and Pulciiiella, a Nea¬ 
politan dealer in fowls—have also found supporters, and the 
derivation of the name and character from some old mystery repre¬ 
senting Pontius ( 0 . Eng. Pawnee ; Fr. Ponce) Pilate and Judas, 
or the Jews, was formerly popular. It has even been suggested 
that the title is a modification of rroXi Kiviut (“I move much”) 
as expressive of the restlcs.sness which is characteristic of the 
puppet; and the assumption that the character was invariably 
of dimimutive size has given rise to its reference to the word 
pollice, the thumb (cf. Daumliitg, Tom Thumb). The most 
plausible theory, however, regards the name in its Italip form 
as a diminutive of pulcino, fern, pulcina, a chicken. It is some¬ 
times stated that, in consequence of the habit of using the word 
“ chicken ” as a term of endearment, it came to mean “ a little 
child,” and hence “ a puppet ” (W, Skeat). But this again involves 
the assumption that the application of the name to the character 
was in some measure determined by the size of the puppets, 
whereas it would appear to have been transferred from the 
comic stage to the puppet show and the Pulcinella of the stage 
was not necessarily a dwarf. The choice, therefore, seems to 
lie between the theory of Quadrio, that it was applied on account 
of the resemblance of the hooked nose to a beak, and that of 
J. Baretti, which ascribes its employment to the na^l squeak, 
and timorous impotence of the original character. With respect 
to the development of the modem type, it has been assumed that 
the whole family of Italian maschere (Arlecchino, Brighella, 
and the like) arc modified survivals of the principal Oscan 
characters of the AteUanae, and that Punchinello is the repre¬ 
sentative of Maccus, the fool or clown. In proof of this it is 
urged that Acerra, the supposed residence of Puccio d’Aniello 
and the traditional source of the character, is in the neighbour¬ 
hood of Aversa, the old Atella; and reference is also made to a 
bronze statue of Maccus, discovered at Rome in lyz;, an engrav¬ 
ing of which has been preserved in Ficoroni’s Le Maschere 
sceniche e le figure comiche d’antichi Romani. But the resem¬ 
blance of the statue to the puppet is scarcely to be termed u 
striking one, and the large nose and deformed figure are some¬ 
what hazardous ground on which to base a theory—especially 
in view of the fact that such points of likeness as there are in it 
to the northern Punch are not to be found in the Neapolitan 
Pulcinella. It is possible that some relic of the old Ludi Osci, 
transmitted through the Vice of the mystery plays, is to be 
found in the character; but any direct descent from the Maccus of 
the Atellanae seems precluded by the fact that, while there are 
traces of the gradual development of the northern Punch from 
the Neapolitan Pulcinella, the latter with its grey hat, white 
smock and trousers, masked face, and undistorted body is widely 


different from its alleged prototype. It seems necess^, 
therefore, to regard the Pulcinella as in large part a distinct 
creation of comparatively modem date. Prior to the 17th 
century there is no indication m the Italian burlesque poets 
of the existence of Pulcinella, though L. A. Riccoboni places 
the creation of the part before 1600. 

Andrea Pemicci (1699) and Gimma assert with some show 
of authority that Silvio Fiorillo, a comedian named after his 
principal part Captain Matamoros (the liaWhn Miles Gloriosus), 
invented the Neapolitan Pulcinella. It was afterwards improved 
by Andrea Calcese, surnamed Ciuccio, who died of the plague 
in 1656, and who, according to Gimma, imitated in the character 
the peasants of Acerra. This would place the origin of the 
Italian Pulcinella somewhere about tlie commencement of the 
17th century, the original character appearing to have been 
that of a country clown, hook-nosed, shrill-voiced, wwardly, 
boastful and often stupid, yet given at times to knavish tricks 
and shrewd sayings. In thorough accordance with this date, 
we find that the earliest known appearance of Polichinellc in 
France is at the beginning of the reign of Louis XIV., in the show 
of the puppet-playing dentist Jeon Brioch6. It might have 
been expected that the shrewder and wittier side of the character 
would most commend itself to the French mind, and there i.s 
good reason to believe that the Polichinelle of Brioche was 
neither a blunderer nor a fool. The puppet was almost iminc- 
diately seized upon as the medium of political satire of the kind 
exemplified in the Letter 0/ Polichinelle to Cardinal Mazarin 
(1649), and it is described in the Combat de Cyrano de Bergerac, 
as a “ petit Esope de bois, remnant, toumant, virant, dansant, 
riant, parlant, petant ” and as “ cet het6rodite marmousel, 
disons mieux, ce drolifique bossu. In this there appears 
signs of transformation, whether the importation to France took 
place before or after the alleged improvements of Calcese. The 
hunchback had been long associated in France with wit md 
laughter, and there are, therefore, some grounds for C. Magnm’.s 
theory that the northern Punch is of French origin, a Gallic 
type under an Italian name, though there does not seem to be 
sufficient reason for adopting his suggestion that Polichinelle 
was a burlesque portrait of B^amais. The date of its intro¬ 
duction into England has been disputed, J. Payne Collier being 
of opinion that Punch and King William came together, a 
.second theory suggesting an earlier origin with the Huguenot 
refugees. In view of its popularity in France prior to the 
Restoration, however, it would be .strange if its migration had 
been so long delayed, and it is more than probable that it crossed 
the channel in the wake of the Royalists. Apart from the 
general references by S. Pepys (1662) and by J. Evelyn (1667) 
to an Italian puppet-show at Covent Garden, the former makes 
mention (1669) of .some poor people who called their fat child 
Punch, “ that word being become a word of common use for 
all that is thick and short. " An allusion to “ Punchinellos ” 
is also to be found in Butler’s satire on English imitation of 
the French, and Aubrey speaks of " a Punchinello holding a 
dial ” as one of the ornaments of Sir Samuel Lely’s house at 
Whitehall. But, though the puppet did not travel in the train 
of William of Orange, allusions to it became far more frequent 
after the Revolution of 1688, and the skill of the Dutch in their 
treatment of puppet mechanism may have enhanced its attiac- 
tiveness. In 1703 it was introduced at Bartholomew Fair into 
a puppet play of the creation of the world; in 1709 {Tatler, 
No. 16) it was to be found in a representation of the Deluge, 
though in a different part from that of the Momus Polichinelle 
of Alexis Piron’s Arlequin-Deucalion (1722); and in 171c 
(Spectator, No. 14) it is mentioned as a leading figure in Powell's 
puppet-show at Co vent Garden. The alleged satire on Robert 
Walpole, entitled A Second Tale of a Tub, or the History oj 
Robert Powel, the Puppet-Showman (1715), furnishes sornt 
details of Punch performances, and has an interesting frontis¬ 
piece representing Powell with Punch and his wife. The Judy 
(or Joan, as she appears to have been sometimes called) is no( 
of a specially grotesque order, but the Punch is easily recogniz 
able in all but the features, which are of the normal puppet type 
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Other allusions are to be found in Gay’s Shepherd’s Week — 
Saturday (it14) and Swift’s Dialogue between Mad MulUnix and 
Timothy (1728). The older Punchinello was far less restricted 
in his actions and circumstances than his modem successor. He 
fought with allegorical figures representing want and weari¬ 
ness as well as with his wife and with the police, was on intimate 
terms with the patriarchs and the seven champions of Christen¬ 
dom, sat on the tap of the queen of Sheba, had kings and dukes 
for his companions, and cheated the Inquisition as well as the 
common hangman. Powell seems to have introduced a trained 
pig which danced a minuet with Punch, and the French (among 
whom Punch is now usually styled Guignol, originally a puppet 
hailing from Lyons) having occasionally employed a cat in the 
place of the dog Toby, whose origin is somewhat uncertain. 
A typical version of the modem play, with illustrations, was 
published by Payne Collier and Cruikshank in 1828 (3rd ed., 
1844). (H. M. W.) 

PUNCH, (i) To pierce, perforate, make a hole or stamp a 
mark, &c., with a tool known as a “ puncheon ” or “ punch.” 
The verb is derived from the substantive; the original is lAt. 
punclio, a pricking, from pungerr, to prick. This gave Ital. 
punzone, 0 . Fr. poinson, mod. poirtfon. Both these French 
forms mean also a cask, from which the English “ puncheon," 
a liquid measure varying in capacity from 72 to 120 gallons is 
taken. This is probably the same word as that for the tool, 
and refers to a mark or sign stamped or “ punched ” on the <»sk. 
The origin may therefore be paralleled by the explanation of 
“ hogshead ” as referring to a mark of an “ oxhead ” branded 
on the measure. (2) To beat or hit, especially in such collo¬ 
quialisms, as “ to punch one’s head.” This is not the same word 
as (1) but is a shortened form of “ punish,” from Lrvt. punire, 
of which the ultimate origin is poena, penalty, from which is 
derived “ pain,” (3) The name of a drink, composed of spirits, J 
water, sliced lemons or limes, or lemon-juice, together with 
sugar and spice, and served hot. According to the .spirit with 
which it is made, it is known as brandy, whisky, rum punch, &c. 
Milk-punch is made of milk and spirit, bottled and .served cold. ] 
The word is the English representative of the llindostani pancli, 
five (from the number of ingredients), and was introduced from 
tlie East. 


punctuation may be studied also in such works as H. BeadneU’s 
Spelling and Punctuation, P. Allardyce’s Stops: or how to punc¬ 
tuate, T. L. de Vinne's Correct Composition, and T. Lefevre’s 
Guide pratique du compositeur. The acceptance of a conven¬ 
tional system of modern punctuation is nuiinly due to the 
invention of printing, and to the ingenuity and care of individual 
typographers. In the earlier forms of writing the letters ran 
on continuously in lines; it was only by degrees that actual 
words were divided from one another by spacing within the 
line; then later came the distribution of words into sentences 
by means of points, and the introduction by Aldus Manutius 
in the 16th century of a regular system for these. The chief 
signs were inherited by the printers from the dots of the Greek 
grammatics, but often with altered meanings; thus the Greek 
interrogation mark (;) becomes the modern semicolon. (See 
Palaeoghaphv and Typocraphv.) 

PUNPIT (Hindi pandit; Skr. />a«<i»(o), a learned man, a teacher, 
particularly one skilled in Sanskrit and Hindu law, religion 
and philosophy. Before the institution of the High Courts 
in 1862, the Supreme Court of India had a law officer styled the 
Pundit of the Supreme Court, who advised the English judges 
on points of Hmtiu law. The term is frequently applied, 
somewhat derisi\'ely, or humorously, to learned persons, to 
those who claim by long official or other experience to lay down 
the law or dictate principles of conduct. 

PUNIC WARS, a name specially appropriated to the wars 
between Rome and Carthage in the 3rd and 2nd centuries b.c. 
The origin of these conflicts is to lie sought in the position which 
Rome acquired about 275 b.c. as suzerain and protector of all 
Italy. Her new obligation to safeguard the peninsula against 
foreign interference made it necessary that she should not allow 
the neighbouring island of Sicily to fall into the hands of a 
strong and expansive power. Carthage, on the other hand, had 
long been anxious to conquer Sicily and so to complete the 
chain of island posts by which she controlled the western 
Mediterranean. 

First Punic W'ar'(264-24i B.c.^). —The proximate cause of 
the first outbreak was a crisis in the city of Messana, commanding 
the straits between Itoly and Sicily. A band of Campanian 
mercenaries, which had forcibly established itself within the 


PUNCTUATION (Lat. punclum, a point), the theory or art of 
“ pointing ” a literary composition so as to divide it properly 
into sentences and portions of sentenr'es, which the “ points ” 
are used to mark at their close, with a view to precision in the 
meaning of a continuous set of written words, by the indication 
of what would be pauses or changes of expression if they were 
spoken. The uses of the chief “ points ” are explained as fol¬ 
lows in the ” Rules for Compositors ” at the Oxford University 
Press, compiled by Mr Horace Hart, the university printer:— 


town and was being hard pressed in 264 by Hiero II. of Syracuse, 
applied for help both to Rome and Carthage and thus brought 
a force from either power upon the scene. The Carthaginians, 
arriving first, occupied Messana and effected a reconciliation 
j with Hiero. The Roman commander nevertheless persisted 
[ in throwing troops into the city, and by seizing the person of the 
Carthaginian admiral during a parley induced him to withdraw 
his garrison. The Romans Unis won an important strategic 
post, but their aggression was met by a declaration of war from 


Tlie “ full stop ” or “ period ” (.) marks the end of a sentence. 
The “ colon ” (:)—Greek kmXov, a limb—is at the transition 
point of the sentence. The ‘‘ semicolon ” (;) separates different 
statements. The “ comma ” (,)—Gr. Kd/ipa, from (cdirTtir, 
i.e. a piece cut off—separates clauses, phrases and particles. 
(The terms “ period ”—Greek nipioSos —“ colon,” “ comma,” 
now identified in punctuation with the signs here given, were 
borrowed from the Greek grammarians, who originally described 
cither the whole sentence or a longer or shorter part of it 
respectively in this way). Among other signs, the “ dash ” 
(—) marks abruptness or irregularity. The “ exclamation ” 
( 1 ) marks,surprise. The “interrogation” or “query” (i*) asks 
a question. The apostrophe (’) marks elisions or the possessive 
case. “ Quotes,” quotation-marks or “ inverted commas ” 
(“ ”) define quoted words. Inegularities or interpolations in 
a sentence are marked by various forms of bracket ( ) or paren¬ 
thesis. Literary usage and the practice of printing-houses vary, 
however, so much that it is impossible to define exactly and 
shortly ffic part played by some of these points in a reasonable 
system of punctuation. The Oxford Rules already mentioned, 
which deal also with spelling and other pitfalls in literaiy' 
composition and printing, carry the authority of such experts 
as Sir J. A. H. Murray and Dr Henry Bradley; and the art of 


Carthage and Syracuse. 

Operations began with a joint attack upon Messana, which 
the Romans easily repelled. In 263 they advanced with a 
considerable force into Hiero’s territory and induced him to 
.seek peace and alliance with them. Having thus secured their 
foothold on the island they set themselves to wrest it completely 
from Carthage. In 262 they besieged and captured the enemy’s 
base at Agrigentum, and proved that Funic mercenary troops 
could not .stand before the infantry' of the legions. But they 
made little impression upon the Carthaginian fortresses in the 
west of the island and upon the towns of the interior which 
mostly sided against them. Thus in the following campaigns 
their army was practically brought to a standstill. 

In 260 the war entered upon a new phase. Convinced that 
they could gain no serious advantage so long as the Carthaginians 
controlled the sea and communicated freely with their island 
possessions, the Romans built their first lar^e fleet of standard 
battleships. At Mylae, off the north Sicilian coast, their 
admiral C. Duilius defeated a Carthaginian squadron of superior 
manoeuvring capacity by a novel application of grappling and 

' The chronology here given is the traditional one, but recent 
researches tend to show that many events have been antedated by 
one year. 


XXII. 21 a 
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boarding tactics. This victory left Rome free to land a force on i 
Corsica and expel the Carthaginians (259), but did not suffice to 
loosen their grasp on Sicily. 

After two more years of desultory warfare the Romans de¬ 
cided to carry the war into the enemy’s home territory. A large 
armament sailed out in 256, repelled a vigorous attack by 
the entire Carthaginian fleet off (Ape Ecnomus (near Agrigen- 
tum) and established a fortified camp on African soil at tilypea. 
The Cartltaginians, whose citizen levy was utterly disorganized, 
could neither keep the field against the invaders nor fH-event' 
their subjects from revolting. A single campaign compelled 
them to sue for peace, but the terms which the Roman com¬ 
mander Atilius Regulus offered were intolerably harsh. Accord¬ 
ingly they equipped a new army in which, by the advice of a 
Greek captain of mercenaries named Xanthippus, cavalry and 
elephants formed the strongest arm. In 255, under Xanthippus’s 
command, they offered battle to Regulus, who had taken up 
position with an inadequate force near Tunes, outmanceuvred 
him and destroyed the bulk of his army. A second Roman 
armament, which subsequently reached Africa after defeating 
the full Carthaginian fleet off Cape Hermaeum, did not venture 
to reopen the campaign, but withdrew all the remaining troops. 

Thf Romans now directed their efforts once more against 
Sicily. Ir 254 they carried the important fortress of Panormus 
(Palermo) by an attack from the sea; but when Carthago threw 
reinforcements into the island the war again came to a standstill. 
In 251 at last the Roman general L. Metellu.s brought about a 
pitched battle near Panormus in which the enemy’s force was 
effectively crippled. This victory was followed by nn investment 
of the chief Punic base at Lilybaeum by land and sea. The 
besiegers met with a gallant resistance, and in 249 were com¬ 
pelled to withdraw by the los.s of their fleet in a surprise attack 
upon the neighbouring harbour of Drepanum (Trapani), in 
which the admiral Claudius Rulchcr was repulsed with a loss of 
93 ships. Meanwhile other losses in storms nn the high seas 
so reduced the Roman fleet that the attack upon Sicily had to 
be suspended. At the same time the Carthaginians, who felt 
no less severely the financial strain of the prolonged struggle 
and had a war in Africa on their hands, reduced their armaments 
and made no attempt to deliver a counter-attack. The only 
noteworthy feature of the ensuing campaigns is the skilful 
guerrilla war waged by a new Carthaginian commander, Hamilcar 
Barca, from his strong positions on Mt Erc.te (247-244) and 
Mt Eryx (244-242) in western Sicily, by which he efiectually 
screened Lilybaeum from the Roman land army. 

In 242 Rome resumed operations on sea. By a magnificent 
effort on the part of private citizens a fleet of 200 warships was 
equipped and sent out to renew the blockade of Lilybaeum. 
The (Carthaginians hastily collected a relief force, but in a battle 
fought off the Aegates or Aegusac islands (west of Drepana) 
their fleet was caught at a di.sadvantagc and mostly sunk or 
captured (March 10, 241). This victory, by giving the Romans 
undisputed command of the sea, rendered certain the ulti¬ 
mate fall of the Punic strongholds in Sicily. The Carthaginians 
accordingly opened negotiations and consented to a peace by 
which they ceded Sicily and the Lipari Islands to Rome and paid 
an indemnity of 3200 talents (about £800,000). 

The Interval between the First and Second Wars (241-218 B.C.). 
—The loss of naval supremacy not only deprived Carthage of 
her predominance in the western Mediterranean, but exposed 
her oversea empire to disintegration under renewed attacks 
by Rome. The temper of the Roman people was soon made 
manifest during a conflict which broke out between the Cartha¬ 
ginians and their discontented mercenaries, Italian traders 
were allowed to traffic in munitions of war with the mutineers, 
and a gross breach of the treaty was perpetrated when a Roman 
force was sent to occupy Sardinia, whose insurgent garrison 
had offered to surrender the island (239). To the remonstrances 
of Carthage the Romans replied with a direct declaration of war, 
and only witheld their attack upon the formal cession of Sardinia 
and Corsica and the payment of a further indemnity. 

From this episode it became clear that Rome intended to 
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use her rictoiy to the utmost. To avoid complete humiliation 
Carthage had no resource but to humiliate her adversary. The 
recent complications of foreign and mtemail strife had indeed 
so weakened the Punic power that the prospect of renewing 
the war under favourable circumstances sewied remote enough. 
But the scheme of preparing for a fresh conflict found a worthy 
champion in Hamilcar Barca, who sought to compensate for the 
loss of Sicily by acquiring a dominion in Spain where Ckuthage 
might gain new wealth and form a fresh base of operations aga nst 
Rome. Invested with an unrestricted foreign commaiid, he 
sp«nt the rest of his life in founding a Spanish empire (236-228). 
His work was continued by his son-in-law Hasdrub^ and his 
son Hannibal, who was placed at the head of the army in 220. 
These conquests aroused the suspicions of Rome, which in a 
treaty with Hasdrubal confined the Carthagmians to the south 
of the Ebro, and also guaranteed the indepei^ence of Saguntum, 
a town on the east coast which pretended to a Greek origin. 
In 219 Hannibal laid siege to Saguntum and carried the towm in 
spite of a stubhom defence. It has always been a dcbateable 
point whether his attack contravened the new treaty. The 
Romans certainly took this view and sent to Cartilage to demand 
Hannibal’s surrender. But hi.s defiant policy was too popular 
to be disavowed ; the Carthaginian council upheld Hannibal’s 
action, and drew upon itself an immediate declaration of war. 

Second Punic War(2iS-20i b.c.) : a. The 'Tiannihalic ” War .— 
Tt seemed as though the superiority of the Romans at sea 
must enable them to choose the field of battle. They decided 
to embark one army for Spain and another for Sicily and Africa. 
But before their preparations were complete Hannibal began 
that series of operations by which he dictated the course of the 
war for the greater part of its duration. Realizing that so long 
as Rome commanded the resources of. an undivided Italian 
confederacy no foreign attack could beat her down beyond 
recovery, he conceived the plan of cutting off her supply of 
strength at the source by cany’ing the war into Italy and causing 
a disruption of the league. His chances of ever reaching Italy 
seemed small, for the sea wtus guarded by the Roman fleets and 
the land route was long and arduous. But the very boldness of 
his enterprise contributed to its success; after a six months’ 
march through .Spain and Gaul and over the Alps, which the 
Roman-s were nowhere in time to oppose, Hannibal arrived in 
the plain of the Po with 20,000 foot and 6000 horse, the pick of 
his Africiin and Spanish levies (autumn 218: for details see 
Hankibal). 

His further advance was here disputed by some Roman 
troops which had been recalled from the Spanish expedition. 
But the superiority of the (larthaginian cat airy and the spread 
of insurrection among the Gaulish inhabitants forced the 
defenders to fall back upon the Apennines. At the end of the 
year the Roman army was reinforced by the division from Sicily 
and led out to liattlc on the banks of the Trebia. Hannilial, 
hy superior tactics, repelled the as.sailants with heavy loss, and 
thus made his position in north Italy secure. 

In 217 the campaign opened in Etruria,intowhich the invading 
army, largely reinforced by Gauls, penetrated by an unguarded 
pass. A rash pursuit by the Roman field force led to its being 
entrapped on the shore of Lake Trasimene and destroyed with 
a loss of 40,000 men. This catAstrophe left Rome completely 
uncovered; but Hannibal, having resolved not to attack the 
capital before he could collect a more overwhelming force, 
directed his march towards the south of Italy, where he hoped 
to stir up the peoples who had formerly been Rome’s most 
.stubborn enemies. The natives, however, were everywhere 
slow to join the Carthagmians, and a new Roman army under the 
dictator Q. Fabius Maximus (“ Cunctator "), which, whJiDUt 
ever daring to close with Hannibal, persistently dogged his steps 
on his forays through Apulia and Campania, prevented his 
acquiring a permanent bise of operations. 

■The eventful campaign of 216 was begun Iw a new aggressive 
move on the part of Rome. An exceptionally strong field army, 
estimated at 85,000 men, was sent forth in order to crush 
Carthaginians in open battle. On a level plain near Cannae in 
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A|n^, which Hannibal had choaen for his baittle-ground, the 
Roman l^ons <)elivered their attack. Hannibal deliberately 
aibwed his cetttre to be driven in by their stiperior numbers, 
while HasdnibaJ’s cavalry wheeled round so as to take the enemy 
in flank and rear. The Ronuuis, surrounded on all sides and so 
cramped that their superior number’s aggravated their plight, 
Were practically annihilated, and the loss of citizens was perhaps 
greater than in any other tlefeat that befell the RepuWic. The 
moral effect of the battle was no less momentous. The south 
Italian nations at last found courage to secede from Rome, the 
leaders of the movement being the people of Capua, the second 
greatest town of Italy. Rdntoroements were sent from Carthage, 
and several neutral powers prepared to throw their weight into 
the scale on Hannibal’s behalf. At first sight it seems strange 
that the battle of Cannae did not decide the war. But the 
resources of Rome, though terribly reduced in respect both 
of men and of money, were not yet exhausted. In north and 
centra Italy the insurrection spread but little, and could be 
sufficiently guarded against with small detachments. In 
the south the Greek towns of the coast remained loyal, and the 
numerous I.atin colonics continued to render important service 
by interrupting free communication between the rebels and 
detaining part of their forces. In Rome itself the quarrels 
between the nobles and commons, which had previously unsettled 
her policy, gave way to a unanimity unparalleled in the annals of 
ihe R(!pul)Iiu. The guidance of operations was henceforth left 
to the senate, wliich by maintaining a firm and persistent poli^ 
until the conflict was Ijrought to a successful end e.wnrf its 
gieatest title to fame. 

The subsequent aimpaigns of the Italian War assume a new 
character. Though the Romans contrived at times to raise 
200,000 men, they could only spare a moderate force for field 
operations. Their generals, among whom the veterans Fabius 
and M. Claudius Marcellus frequently held the most important 
commands, rarely ventured to engage Hannibal in the ofjen, 
and contented themselves with observing him or .skirmishing 
again.st his detachments. Hannibal, whose recent accessions 
of strength were largely discounted by the necessity of assigning 
rronps to protect his new allies or secure their wavering loyalty, 
wis still too weak to undertake a vigorous offensive. In the 
ensuing years the war resolved itself into a multiplicity of 
minor engagements which need not be followed out in detail. 
In 2x6 and 215 the chief seat of war was Campania, wlxere 
Hannibiil vainly attempted to establish himself on the coast and 
experienced a severe repulse at Nola. In 214 the main Cartha¬ 
ginian force was transferred to Apulia in hopes of capturing 
Tarentum. Though Croton and Locri on the Calabrian coast 
had fallen into his hands, Hannibal still lacked a suitable harbour 
by which he might have stcured his oversea communications. For 
two years he watched in vain for an opportunity of surprising 
the town, while the Romans narrowed down the sphere of re¬ 
volt in Campania and defeated other Carthaginian commanders. 
In 2X2 the greater part of Tarentum and other cities of the 
southern sealward at last came into Hannibal'spow'er. But in the 
same year the Romans found themselves strong enough to place 
Capua under blockade. They severely defeated a Carthaginian 
relief force, and could not hie permanently dislo^d even by 
Hannibal himself. In 211 Hannibal made a last effort to relieve 
his allies by a feint upon Rome itself, but the besiegers re¬ 
fused to be drawn away from their entrenchments, and even¬ 
tually Capua was starved into surrender. Its fall was a sign 
that no power couid in the long run uphold a rival Italian 
coalition against Rome. After a year of desultory fighting the 
Romans in 209 gained a further importaxit success by recovering 
Tarentum. Though Hannibal from time to time still won 
isolated engagements, yet slowly but surely he was being driven 
back into the extreme south of the peninsula. 

In 207 the arrival of a fresh invading force produced a new 
crisis. Hasdrubal, who in 209-208 had marched overland from 
Spain, appeared in north Italy with a force scarcely inferior 
to the army wliich his brother had brought in 218. After levying 
contingents of Gauls axtd Ligurians he marched down the east 
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coast widi th6 object of joining hands with his brother in central 
Italy for a direct attack upon Rome. By this time the drain 
of men and money was tellmg so severely upon her wnf^mey 
that some of her most loyal allies protested their inability to 
render further help. Yet by a Bupreme effort the Romans 
raised their war estaWishment to the l^hest total yet attained 
and sent a strong field army against either Carthaginian leafder. 
The danger to Rome was chiefly averted by the prompt tnslgM 
and enterprise of the consul C. Nero, who commanded the main 
army in the south. Having discovered that Hannibal would 
not advance beyond Apulia until his brother tad esiaUished 
communications with him, Nero slipped away with part of hit 
troops and arrived in time to reinforce his colleague Livhis, 
wliosc force had recently got into touch with Hasdrubal near 
Sena Gallica (Sinigagiia). TTie combined Roman army frts* 
trated an attempt of Hasdrubal to elude it and forced him to 
fight on the banks of the Metaarus. battle was evenly 
contested until Nero by a dexterous flanking movement cut the 
enemy’s retreat. Hasdrubal himself fell and the bulk of his 
army was destroyed. 

The campaign of 207 decided the war in Italy. Tbou^ 
Hannibal still maintained himself for some years in Calabna, 
this was chiefly due to the exhaustion of Rome after the pro¬ 
digious strain of past years and the consequent reduction of her 
armaments. In 203 Italy was finally cleared of Carthaginian 
troops, Hannibal, in accordance with orders from home, sailed 
back to Africa, and another expedition under hxs brother Mogo, 
which had sailed to Liguria in 205 and endeavoured to rouse 
the slumbering discontent in Cisalpine Gaul and Etruria, was 
driven back on the coast and withdrawn about the same time. 

b. The Subsidiary Campaigns.— Concurrently with the great 
struggle in Italy the Second Punic War was fought out on several 
other fields. It will suffice merely to allude to the First Mace¬ 
donian War (214-205) wliich King Philip V. commented when 
the Roman power seemed to be breaking up after Cannae. 
The diversions which Roman diplomacy provided for Philip 
in Greece and the maintenance of a patrol squadron m the 
Adriatic prevented any effective co-operation on liis part with 
Hannibal. 

In view of the complete stagnation of agriculture in Italy 
the Romans had to look to Sardinia and Sicily for their food 
supply. Sardinia was attacked by a Carthaginian 
armament in 215, but a small Roman force sufficed 
to repel the invasion. In Sicily a more serious 
conflict broke out. Some isolated attacks by Punic squadrons 
were easily frustrated by the strong Roman fleet. But m 215 
internal complications arose. The death of Hiero II., Rome’s 
steadfast friend, left the kingdom of Syracuse to his inexepe- 
rienced grandson Hieronymus. Flattered by the promises of 
Carthaginian emissaries the young prince abruptly broke with 
the Romans, but before hostilities commenced he was assas¬ 
sinated. The Syracusan people now r^udiated the monaJdty 
and resumed their republican constitution, but they were 
misled by false threats of terrible punishment at the hands of 
Rome to play into the hands of the Carthaginians. The attacks 
of a Roman army and fleet under Marceihis which speedily ap¬ 
peared before the town were completely baffled by the mectahi^ 
contrivances of the .Syracusan mathematician Archimedes (bij). 
Meantime the revolt against Rome spread in the interior, and 
a Carthaginian fleet established itself in the towns of the 
south coast. In 2X2 Marcellus at last broke throu^ the defence 
of Syracuse and in spite of the arrival of a Carthaginian relief 
force mastered the town by slow degrees. A guerrilla Warfare 
succeeded in which the Carthaginians maintained the upper hand 
until in 2x0 they lost their base at Agrigentum. Thereujwn fhey 
were rapidly dislodged from their remaining positions, and by 
the end of the year Sicily was wholly under the power of Rotte. 

The conflict in Spain was second in importance to the Itklian 
war alone. From this country the Carthaginians drew large 
supplies of troops and money which might serve to 
reinforee Hannibal; hence it was in the interest of the 
Romans to challenge their enemy within’ his Spanish domain. 
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boarding tactics. This victory left Rome free to land a force on i 
Corsica and expel the Carthaginians (259), but did not suffice to 
loosen their grasp on Sicily. 

After two more years of desultory warfare the Romans de¬ 
cided to carry the war into the enemy’s home territory. A large 
armament sailed out in 256, repelled a vigorous attack by 
the entire Carthaginian fleet off (Ape Ecnomus (near Agrigen- 
tum) and established a fortified camp on African soil at tilypea. 
The Cartltaginians, whose citizen levy was utterly disorganized, 
could neither keep the field against the invaders nor fH-event' 
their subjects from revolting. A single campaign compelled 
them to sue for peace, but the terms which the Roman com¬ 
mander Atilius Regulus offered were intolerably harsh. Accord¬ 
ingly they equipped a new army in which, by the advice of a 
Greek captain of mercenaries named Xanthippus, cavalry and 
elephants formed the strongest arm. In 255, under Xanthippus’s 
command, they offered battle to Regulus, who had taken up 
position with an inadequate force near Tunes, outmanceuvred 
him and destroyed the bulk of his army. A second Roman 
armament, which subsequently reached Africa after defeating 
the full Carthaginian fleet off Cape Hermaeum, did not venture 
to reopen the campaign, but withdrew all the remaining troops. 

Thf Romans now directed their efforts once more against 
Sicily. Ir 254 they carried the important fortress of Panormus 
(Palermo) by an attack from the sea; but when Carthago threw 
reinforcements into the island the war again came to a standstill. 
In 251 at last the Roman general L. Metellu.s brought about a 
pitched battle near Panormus in which the enemy’s force was 
effectively crippled. This victory was followed by nn investment 
of the chief Punic base at Lilybaeum by land and sea. The 
besiegers met with a gallant resistance, and in 249 were com¬ 
pelled to withdraw by the los.s of their fleet in a surprise attack 
upon the neighbouring harbour of Drepanum (Trapani), in 
which the admiral Claudius Rulchcr was repulsed with a loss of 
93 ships. Meanwhile other losses in storms nn the high seas 
so reduced the Roman fleet that the attack upon Sicily had to 
be suspended. At the same time the Carthaginians, who felt 
no less severely the financial strain of the prolonged struggle 
and had a war in Africa on their hands, reduced their armaments 
and made no attempt to deliver a counter-attack. The only 
noteworthy feature of the ensuing campaigns is the skilful 
guerrilla war waged by a new Carthaginian commander, Hamilcar 
Barca, from his strong positions on Mt Erc.te (247-244) and 
Mt Eryx (244-242) in western Sicily, by which he efiectually 
screened Lilybaeum from the Roman land army. 

In 242 Rome resumed operations on sea. By a magnificent 
effort on the part of private citizens a fleet of 200 warships was 
equipped and sent out to renew the blockade of Lilybaeum. 
The (Carthaginians hastily collected a relief force, but in a battle 
fought off the Aegates or Aegusac islands (west of Drepana) 
their fleet was caught at a di.sadvantagc and mostly sunk or 
captured (March 10, 241). This victory, by giving the Romans 
undisputed command of the sea, rendered certain the ulti¬ 
mate fall of the Punic strongholds in Sicily. The Carthaginians 
accordingly opened negotiations and consented to a peace by 
which they ceded Sicily and the Lipari Islands to Rome and paid 
an indemnity of 3200 talents (about £800,000). 

The Interval between the First and Second Wars (241-218 B.C.). 
—The loss of naval supremacy not only deprived Carthage of 
her predominance in the western Mediterranean, but exposed 
her oversea empire to disintegration under renewed attacks 
by Rome. The temper of the Roman people was soon made 
manifest during a conflict which broke out between the Cartha¬ 
ginians and their discontented mercenaries, Italian traders 
were allowed to traffic in munitions of war with the mutineers, 
and a gross breach of the treaty was perpetrated when a Roman 
force was sent to occupy Sardinia, whose insurgent garrison 
had offered to surrender the island (239). To the remonstrances 
of Carthage the Romans replied with a direct declaration of war, 
and only witheld their attack upon the formal cession of Sardinia 
and Corsica and the payment of a further indemnity. 

From this episode it became clear that Rome intended to 
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use her rictoiy to the utmost. To avoid complete humiliation 
Carthage had no resource but to humiliate her adversary. The 
recent complications of foreign and mtemail strife had indeed 
so weakened the Punic power that the prospect of renewing 
the war under favourable circumstances sewied remote enough. 
But the scheme of preparing for a fresh conflict found a worthy 
champion in Hamilcar Barca, who sought to compensate for the 
loss of Sicily by acquiring a dominion in Spain where Ckuthage 
might gain new wealth and form a fresh base of operations aga nst 
Rome. Invested with an unrestricted foreign commaiid, he 
sp«nt the rest of his life in founding a Spanish empire (236-228). 
His work was continued by his son-in-law Hasdrub^ and his 
son Hannibal, who was placed at the head of the army in 220. 
These conquests aroused the suspicions of Rome, which in a 
treaty with Hasdrubal confined the Carthagmians to the south 
of the Ebro, and also guaranteed the indepei^ence of Saguntum, 
a town on the east coast which pretended to a Greek origin. 
In 219 Hannibal laid siege to Saguntum and carried the towm in 
spite of a stubhom defence. It has always been a dcbateable 
point whether his attack contravened the new treaty. The 
Romans certainly took this view and sent to Cartilage to demand 
Hannibal’s surrender. But hi.s defiant policy was too popular 
to be disavowed ; the Carthaginian council upheld Hannibal’s 
action, and drew upon itself an immediate declaration of war. 

Second Punic War(2iS-20i b.c.) : a. The 'Tiannihalic ” War .— 
Tt seemed as though the superiority of the Romans at sea 
must enable them to choose the field of battle. They decided 
to embark one army for Spain and another for Sicily and Africa. 
But before their preparations were complete Hannibal began 
that series of operations by which he dictated the course of the 
war for the greater part of its duration. Realizing that so long 
as Rome commanded the resources of. an undivided Italian 
confederacy no foreign attack could beat her down beyond 
recovery, he conceived the plan of cutting off her supply of 
strength at the source by cany’ing the war into Italy and causing 
a disruption of the league. His chances of ever reaching Italy 
seemed small, for the sea wtus guarded by the Roman fleets and 
the land route was long and arduous. But the very boldness of 
his enterprise contributed to its success; after a six months’ 
march through .Spain and Gaul and over the Alps, which the 
Roman-s were nowhere in time to oppose, Hannibal arrived in 
the plain of the Po with 20,000 foot and 6000 horse, the pick of 
his Africiin and Spanish levies (autumn 218: for details see 
Hankibal). 

His further advance was here disputed by some Roman 
troops which had been recalled from the Spanish expedition. 
But the superiority of the (larthaginian cat airy and the spread 
of insurrection among the Gaulish inhabitants forced the 
defenders to fall back upon the Apennines. At the end of the 
year the Roman army was reinforced by the division from Sicily 
and led out to liattlc on the banks of the Trebia. Hannilial, 
hy superior tactics, repelled the as.sailants with heavy loss, and 
thus made his position in north Italy secure. 

In 217 the campaign opened in Etruria,intowhich the invading 
army, largely reinforced by Gauls, penetrated by an unguarded 
pass. A rash pursuit by the Roman field force led to its being 
entrapped on the shore of Lake Trasimene and destroyed with 
a loss of 40,000 men. This catAstrophe left Rome completely 
uncovered; but Hannibal, having resolved not to attack the 
capital before he could collect a more overwhelming force, 
directed his march towards the south of Italy, where he hoped 
to stir up the peoples who had formerly been Rome’s most 
.stubborn enemies. The natives, however, were everywhere 
slow to join the Carthagmians, and a new Roman army under the 
dictator Q. Fabius Maximus (“ Cunctator "), which, whJiDUt 
ever daring to close with Hannibal, persistently dogged his steps 
on his forays through Apulia and Campania, prevented his 
acquiring a permanent bise of operations. 

■The eventful campaign of 216 was begun Iw a new aggressive 
move on the part of Rome. An exceptionally strong field army, 
estimated at 85,000 men, was sent forth in order to crush 
Carthaginians in open battle. On a level plain near Cannae in 
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tho chronology, see F. Reuse, in Philologiu (1901), pp. ioa-148, 
and especially F. Varese, in Stucli di tiorta atUica, vol. iil. (Rome, 
190a). 

c. For the period 241-238.—O. Gilbert, Rom und Karihago 
313-336 A.u.c. (Leipzig, 1876): Meltaer, op. cit. ii. 337-456. 

d. For tho Second War.—T. Arnold, The Second Punic War 
(od, W. T. Arnold; London, 1880); T. A. Dodge, Great Captains, 
Hannibal (Uoaton and New York, 1889); G. Boss!, in Studi di 
storia e diritto, vols. x.-xiii.; F. Gintalupi, Le Legioni romane rtella 
euerra d'Annibale {Studi dt storia antica, 1891, i. 3-48); Th. Zielinski, 
Uie letslen Jahre des iweiien funischen Krieges (Leipzig, 1880). 

s. Special articles.—On Sicily: Niese, op. cit. il. 305-561. On 
Spain; J. Frantz, Die Kriege der Scipionen in Spanien (Munich, 
1883), 

For iurther bibUograpliical references consult B. Niese, Grundriss 
der rSmischen Geschichle, pp. 8t-88, 94-108, 138-142 (Munich, 
1906). See also tho articles on chief personages (especially 
Hannibal and Scipio), and under Rome: Ancient History, 
Carthage ; Sicily. (M. O. B. C.) 

PUNISHBIENT (from Lat. punire, to punish, from poena, 
punishment, Gr. woiv^), the infliction of some kind of pain or 
loss upon a person for a misdeed, i.e. the transgression of a law 
or command. Punishment may take forms varying from capital 
punishment, flogging and mutilation of the body to in^nson- 
ment, fines, and even deferred sentences which come into opera¬ 
tion only if an offence is repeated within a specified time. The 
progress of civilization has resulted in a vast change alike in 
the theory and in the method of punishment. In primitive 
society punishment was left to the individuals wronged or their 
families, and was vindictive or retributive: in quantity and 
quality it would bear no special relation to the character or 
gravity of the offence. Gradually there would arise the idea 
of proportionate punishment, of which the characteristic type 
is the lex talionis} “ an eye for an eye.” The second stj^e 
was punishment by individuals under the control of the state, 
or community; in the third stage, with the growth of law, the 
state took over the primitive function and provided itself with 
the machinery of “ justice ” for the maintenance of public 
order. Henceforward crimes arc against the state, and the 
exaction of punishment by the wronged individual is illegal 
(cf. Lynch Law). Even at this stage the vindictive or retributive 
character of punishment remains, but gradually, and specially 
after the humani.st movement under thinkers like Beccaria 
and Jeremy Bentham, new theories begin to emerge. Two 
chief trains of thought have combined in the condemnation 
of primitive theory and practice. On the one hand the retribu¬ 
tive principle itself has been very largely superseded by the 
protective and the reformative; on the other punishments 
involving bodily pain. have, become objectionable to the general 
sense of society. Consequently corporal and even capital 
punishment occupy a far less prominent position, and tend 
everywhere to disappear. It began to be recogniz^ also that 
stereotyped punishments, such as belong to penal codes, fail 
to take due account of the particular condition of an offence 
and the character and circumstances of the offender. A fixed 
fine, for example, operates very unequally on rich and poor. 

Modem theories date from the i8th century, when the humani¬ 
tarian movement began to teach the dignity of the individual 
and to emphasize his rationality and responsibility. The 
result was the reduction of punishment both in quantity and in 
severity, the improvement of the pri.son system, and the first 
attempts to study the psychology of crime and to distinguish 
between classes of criminals with a view to their improvement (see 
Crime; Prison; Children's Courts; Juvenile Offenders). 
These latter problems are the province of criminal anthropology 
and criminal sociology, sciences so called because they view 
crime as the outcome of anthropological and social conditions. 
Ibe man who breaks the law is himself a product of social 
evolution and cannot be regarded os solely responsible for his 
disposition to transgress. Habitual crime is thus to be treated 
as a disease. Punishment can, therefore, be justified only in 
so far as it (1) protects society by removing temporarily or 

I Talio, in juridical Latin, the abstract noun from taiis, such, 
alike, hence retaliation.” See Exod. xxi. 24; Lev. xxiv. 20; 
Deut. xix. 21. 


permanently one who has injured it, or acting as a deterrent,* 
or (2) aims at the moral regeneration of the criminal. Thus the 
retributive theoty of punishment with its criterion of justice as 
an end in itself gives place to a theory which regards punishment 
solely as a means to an end, utilitarian or moral, according as 
the common advantage or the good of the criminal is sought. 

Autborities. —Jeremy Bentham, An Introduction to the Principles 
of .Morality and Legislation ; Henry Maine, A ncieni l.aw ; C. B. 
de Beccaria, Crimes and Punishments', also works quoted under 
Criminology; Capital Punishment; Prison; and articles on, e.y., 
Romilly, Sir Samuel, and Howard, John. 

PUKIAB, a province of British India, so named from the 
“ five rivers ” by which it is watered: the Jhelum, Chenab, 
Ravi, Bcas and Sutlej, all tributaries of the Indus. Geographi¬ 
cally the Punjab is the triangular tract of country of which 
the Indus and the Sutlej to their confluence form the two sides, 
the base being the lower Himalaya hills between those two 
rivers; but the British province now includes a large tract outside 
those boundaries. Along the northern border Himalayan 
ranges divide it from Kashmir and Tibet. On the west it is 
separated from the North-West Frontier province by the Indus, 
until that river reaches the border of Dera Ghazi Khan district, 
which is divided from Baluchistan by the Suliman range. To 
the south lie Sind and Rajputana, while on the cast the rivers 
Jumna and Tons separate it from the United Provinces. 

The Punjab includes two classes of territory, that belonging 
to the British Crown, and that in possession of 34 feudatory 
chiefs, almo.st all of whom pay tribute. The total area 
of the province is 133,741 sq. m., of which 97,209 sq. m. 
are British territory, and the remainder belongs to 
native states. The British territory is divided into 29 districts, 
grouped under the five divisions of Delhi, Lahore, Jullundur, 
Rawalpindi and Multan; while the native states vary in size 
from Bahawalpur, with an area of 15,000 scj. m., to the tiny 
state of Darkoti, with an area of 8 sq. m. and a total popula¬ 
tion of 518 souls. They may be grouped under three main heads : 
the Phulldan states-of Patiala, Jind and Nabha and the Sikh 
state of Kapurthala, occupying the centre of the ea.stcm plains; 
the Mahommedan state of Bahawalpur between the Sutlej and 
the Rajputana desert; and the hill states, among the Punjab 
Himalayas held by ancient Rajput families, including Chamba, 
Mandi, Suket, Sirmur and the Simla states. 

Physical Features.— Thc mountain regions of the Punjab 
fall under four scjiarate groups. To the north-east of the pro¬ 
vince lie.s the Himalayan system, with the fringing range of 
the Siwaliks at its foot. In the south-eastern comer the Aravalli 
system sends out insignificant outliers, which mn across Gurgaon 
and Delhi districts and strike the Jumna at Delhi. The lower 
portion of the western frontier is constituted by the great 
Suliman chain; while the north-western districts of the province 
are traversed by the hill system known as the Salt range. The 
mountain system of the Himalayas, so far as it concerns Ihc 
Punjab, consists primarily of three great ranges running in a 
generally north-westerly direction from the head-waters of the 
Sullcj to the Indus : the western Himalayas or Zanskar or Bara 
Lacha range, the mid-Himalaytu; or Pir Panjal range, and the 
outer or sub-Himalayas. From these three great ranges spring 
numerous minor ranges, as ribs from a backbone, the whole 
forming a confu.sed .system of mountain chains and valleys, 
the breadth of which is some 90 m. at its eastern extremity from 
Lahul to the Siwaliks of Hoshiarpur, and .some 150 m. measured 
at its western extremity across Kashmir. 

The “ five rivers ” of the Punjab are each of large volume; 
but, on account of the peat width of sandy channel in their 
passage through the plains, their changing courses, 
and shifting shoals, they are of no value for steam 
navigation, though they all support a considerable 
boat-traffic. Of recent years most of them have been utilized 
for purposes of irrigation, and have turned the sandy desert of 

* Thii idea combined with the retributive is found as early as 
Deut. xix, 20, “ And those which remain shall hear and fear, and 
shall henceforth commit no more any such evil." 
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tlie Pupjab into on« of the great, wheat fields of the British 
Empire. 

While the general name Punjab is applied to the whole 
country of the “ five rivers,” there are distinct names for each 
of the daais {do, two; ab, water) or tracts between two adjoining 
rivers. The country between the Sutlej and the Boas is called 
the TuUundur Doab; it includes the districts of Jullundur 
and Hoshiarpur. The long strip between the Beas and tl>c 
Ravi, containing the greater part of Gurdaspur, Amritsar, 
Lahore, Montgomery, and Multan districts, is calM the Bari 
Doab. Rechna Doab is the tract, between the Ravi and tlie 
Chenab, embracing Sialkot and Gujranwala districts, with the 
trana-Siivi portions of the districts of the Bari Doab. Chaj 
or Jedi is the doab between the Chenab and the Jhelum (Gujrat 
and Sholipur districts and part of Jlvang), and Sind Sagar 
is the name of the large doab between the Jhelum and the 
Indus, including Rawalpindi, Jhelum and Muaaftargarh dis¬ 
tricts, with parts of Sliahpur, Bannu and Dcra Ismail Klrnn. 
The higher and dryer parts of the doabs are called bar, 'They 
are waste, but not barren, scantily covered with low shrubs, 
and capable, when watered, of being well cultivated. Tlie bar 
is the great camel-grazing land. Large areas of Muzaffargarh 
and Multan districts ore ihal, barren tracts of .shifting sand. 
Thfi-middle part of the Bari Doab, in Amritsar district, bears 
the distinctive name of Manjha (middle) as the centre and 
headquarters of the .Sikh nation, containing their two sacred 
tanks of Amritsar and Taran Taran. The Malwa Sikhs, 
again, are those of the cis-Sutlej country. 

South of the Himalayas stretch the great plains, which 
constitute by far the larger proportion of the province. With 
the exception of the Himalayan and Salt range 
tracts the Punjab presents, from the Jumna on the 
east to the Sulimans in tlie west, one vast level, j 
unbroken save by the wide eroded channels within which the ■ 
great rivers ever shift their beds, by the insignificant spurs of 
the AravalU range in the south-eastern corner, and the low 
hills of Chiniot and Kirana in Jhang. The whole of these va.st 
plains is of alluvial formation. Stones are unknown save at 
the immediate foot of the hills; inicaecous river sand is to bo 
found everj'where at varying depths; and the only mineral Ls 
nodular accretions of limestone, called kanhar, which is uscil 
for the construetion of roads. The soil is a singularly uniform 
loam, the quality being determined by the greater or .smaller 
proportion of sand present. In the local hollows and drainage 
lines the constant deposit of argillaceous particles ba« produced 
a stiff tenacious soil, especially adapted to rice cultivation, 
while in the beds of the great rivers, and on the wind-frelted 
water-sheds pure sand is commonly found. Where neither 
sand nor the saline efflorescence called reh is present, the soil 
is uniformly fertile, if only the rainfall be sufficient or means 
of irrigation be available. Throughout the greater part of ilie 
western plains, however, the insufficiency of rainfsJl is a 
permanent condition; and until recently the uniform aspect 
of the country was that of wide steppes of intrinsically fertile 
soil, useful, however, only as grazing grounds for nord» of 
camels or cattle. 

The PMnjftb may be divided into four great natural divisions; 
the Himalayan tract, the submontane tract, the eastern and 
western plains and the Salt rangu tract, which have 
Irtta rti cliaractcrtstics widely difterent from each other. The 
mufiaat. Himalayan tract, which includes the Ihiajab hill states, 
consists oi 20,000 .sq. m. of sparsely inhabited mountain, with liny 
hamlets pcrclied on the hill-sides or nestling in the valleys. The 
p«)ple consist chlc^ of Rajputs, Kancts, Ghiraths, Brahmans and 
Pagis lu menials. The eastern and western plains, which arc divided 
from each other by a line passing through Lahore, are dissimilar 
in character. The eastern are arable plains of moderate rainfall 
and almost without rivers, except along their northern and eastern 
edges. They are inhabited by the Hindu races oi India, and contain 
the great cities of Delhi, Araritsar and Lahore. They formed, 
until the recent spread of irrigation, the most fertile, wealthy and 
populous portion of the province. The western plains, excqit 
where canal irrigation has been introduced, consist oi arid pastures 
with scanty rainfall, traversed by the five great rivers, of which the 
bread valleys alone are cultivable. They are inhabited largely 


by Mabpmmedan. tribes, aqd it is in this tract that irrigation has 
worked speh great changes, The Chenab and Jhelum Canal colonies 
arc already pronounced succes.ses, and it is liopo<l that in process 
uf time tlie Lower Bati Doab and the Sind-:»gar Doab will be 
similarly fcrlilizcd. The submontane tract, skirting the foot of 
the hills, has an area oi to.ooo sq. m., consisting of some gl the most 
fertile and thickly jiopulated portions of the province, its popula¬ 
tion comes midway between the peoples of the hills and of the plains 
in race, religion and language, Mahommedanism being less prevalent, 
Hindi more generally spoken, and Rajputs and hill menials more 
common than in the plains. The Gujais ionu a special feature of 
this zone. Its only tirge town is .Sialkot. The Salt range tract 
includes the districts oi Rawalpindi and Jhelum and a small portion 
of Shahpur district, and consists ol some 9000 sq. m. of broken 
and confused country. 

Csofog)'.—By far tnc greater part of the Punjab is covered by 
alluvial and wind-blown deposits of the plain of the Indus. The 
Salt range hills form a plateau with a steeply scarped face to the 
south, along which there is an axis of abrupt folding, accompanied 
by faulting. The rocks found in the Sait range belong to llic 
Cambrian, Carboniferous, Permian, Triassic and jurassic systems, 
while Tertiary beds cover the plateau behind. The extensive and 
valuable deposit-j of salt, from which the range takes its name, 
occur near the base of the Cambrian beds. Gypsum, kiescrite and 
other salts arc also found. Between the Cambrian and the Carboni¬ 
ferous beds there is an uuconlormity, which, however, is not very 
strongly marked, in spile of the lapse of lime which it indicates. 
At tlie bottom of the (Carboniferous series lliere is usually a boulder 
bed, the boulders in w-hich have been biuuglil Irom a distance and 
arc scratched and striated as if by ice. It is generally admitted 
tliat this dcpo.sit, together with contemporaneous boulder beds in 
xhc peninsula of India, in Australia tind in South Africa, indicate 
a southern glacial period in late Carboniferous times. Above the 
sandstone series at the base of which the boulder bed lies, come 
lac Productas and Ceratite limestones. The former is believed to 
belong to the Upper Carboniferous and Permian, the latter to the 
Tiias. Jurassic beds arc found only in the wuslcrn poiliou oi 
the range. 

Climate .—Owing to its sub-tropical position, scanty rainfall 
and cloudless skies, and the wide expanse oi untilled plains, the 
ciimatc of the Ihinjab presents greater extremes of both heat and 
cold than any other part of India. From Uie middle of April to 
the middle, of Septemoer it is extremely hot, wliile from the begin¬ 
ning of October to the end of M.arch there is a inagnificeni cool 
season, resembling that of the Riviera, with warm briglit days 
and cool nights. Frosts are frequent in lanuary. In the first 
tlircc months of the hot sca.son, from April till the end of June, 
a dry heat is experienced, with a temperature rising to 120*’ F. in 
the sliadc. At the end of June the monsoon arrives, the rains 
breavk, and though the heat is little less intense the air is rnoi.st, 
and from the middle of Augu.st the temperature gradually falls. 
This is flic most unhealthy period oi the year, behig excoodfatgly 
malarious. The Punjab enjoys two well-marked .seasons of rain¬ 
fall; the monsoon period, lasting from the middle of June till tlie 
end of September, on which the autumn crops and spring sowings 
depend; and the winter rains, which fall early in ]anuary, and though 
often msignificaul in amount materially nfioct the pro.speritv of 
the spring harvest. Excepting in the Himalayas the ramfall is 
greatest in the cast of the province, as the Bombay monsoon is 
exhausted in its passage over the great plains of Sind and Raj- 
putana, while the west winds from Baluchistan puss over an arid 
tract aud leave such moisture as they may liave collected on the 
ivcstom slopes of the Suliman range; so that the Punjab depends 
for its rain very largely on the south-east winds from the Bay of 
Bengal. The sub,-nontane tract has an annual average of jo to 
,<2 in., the rastern plains vary from 20 to 14 in., and the western 
plains from 10 to 5 in. 

Minerals .—Besides rock-salt, the mineral products of the Punjab 
arc not many. Limestone, good for budding, is obtained at 
Chiniot on the Chennb and at a few other places. There arc ex¬ 
tensive alum-beds at Kalabagh on the Indus. A small quantity 
of coal IS found in the Sail rartge in disconnected beds, the Dandot 
coUiciy in the jhelum district being worked by the North-Wcslurn 
railway. Petroleum is found in small quantities at a number of 
places in Rawalpindi, being gathered from the surface of pools 
or collected in .shallow pits. In almost nil parts of the Punjab 
there is hanhar, rough nodular limestone, coramouly found in thick 
beds, a few feet below the surface of the ground, used for road 
metal and burned for lime. 

Agriculture .—As in other parts of India, there are commonly 
two harvests in the year. The spring .crops are wheat, bariey. 
gram, various vegetables, oil-seeds, tobacco and a little poppy; 
the autumn crops arc rice, millets, maize, pulses, cotton, indigo 
and sugar cane. Wheat has become the most important export 
of the province. In the spring of 1906 an area of 8} million acres 
was harvested, producing 34 million tons. Ten is cultivated in 
Kang'S district. Flax has been produced .successfully, but the 
cultivation has not been extended. Hops have been grown ex¬ 
perimentally. for the Murree brewery, on neighbouring hills j the 
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cultivation to KashmlT has been more encouraging. Potatoes 
are crown extensively on cleared areas on the hills. The Punjab 
prodltcc.i freely many of the Indian fruits. Grapes arc grown in 
many of the Himalayan valleys where the rain is not excessive; 
but thej' are inferior to those brought from Kabul. 

Porssls.—The forest area of the Punjab consists of 9278 sq. m., 
of which loiG sq. ru. are reserved and 4909 protected. The 

wasteful destruction of trees is rheclied in the hill forests rented from 
native states by the British government. The principal reserved 
foreirte are the deodar {Cedrus Deodara) and chil (Pt»«i Umpf^olta) 
tracts to the hills, the plantations of sliiiham (Dalhergia Stssu) 
and sal [Shorea rabusta) in the plains, and tlie fuel rakht or preserves 
{Acacia, Prosopis, &c.). . ■ w 

Manufactures.—Host of the native manufactures of the Punjab 
are those common to other parts of India, snch as the ordinary 
cotton fabrics, plain woollen blankets, unglaied pottery, ropes and 
cord, grass matUng, paper, leather-work, brass vessels, simple 
agricultural toiplemcuta and the tools used in trades. Other manu- 
fadure.s, not so general, yet not poculini to the Punjab, arc woollen 
fabncp, carpets and shawls, silk cloths and embroidery, jewelry 
and ornamental ractal-work, wood and ivory carving, tamed ud 
lacquered woodwork, glared pottery, arms and armour and musical 
instrumems. But some of these classes of manufacture aic repre- 
scuted by work of special kindb or special excellence in j^rticular 
parts of the Punjab, notably the silk fabrics of Multan and Bahawal- 
pur; the carpels of I.Ahore and Ainritsur; the kashi or glaxed tue- 
work (an ancient art slill practised in a few places); kof$-kart. 
inlaid mdal-work (gold wire on steel), chiefly made at Gujrat and 
Sialkot; shawls and other fine woollen labrics, made by Kashmiri 
work-people .d Ludhiana and Nurpur, as well as in Kashmir; silk 
embroidery for shawls, scarfs and turbans, at Delhi, Lahore and 
Multan; embroidery on cloth for elephant-trappings, bed and 
table covers, &e., at Lahore and Multan; enamelled ornaments, 
in Kancra and Multan; quill embroidery on leather, in Kangra 
.uid Sinua; lacquered woodwork, at Pak Pattan. Cotton-weaving 
gives employment to about a million persons, but the most flourish- | 
ing iiulustry is the woollen factorie.s of Amritsar, Gurdaspur and j 
elsewhcie. ' Injury has been done to some of the native arts of the 
Punjab a,s of other parts of India, by unwise copying of European 
patterns. The Lahore School of Art attempts to correct this and 
promote the study and execution ot native forms and designs. 
The Lahore Museum contains illustrations of the arts and manu¬ 
factures, as well as raw products, ot the Punjab; and also a large 
collection of the sculptures, mostly Buddhist and many of Greek 
worknuinsbip, found In the north-west of the province. 

7>arfc.- The trade of the Ihinjab is almost wholly dependent 
upon agriculture. In a normal vear the principal feature of the 
trade is the movement of wheat to Karachi, which is the chief 
port for the province. But in a bad season, when the rains fail, 
this movement is at once checked, the wheat is held up in reserve 
and an eastward movement in cheaper grains begins, la iQos 
^2* million maimds of wheat were exported, but 1905 was a bad 
season and the amount fell to 21 million maunds. The other 
chief articles of c.xport are pulse and raw cotton. The chief imports 
arc European cotton and woollen piece goods and yarn, Indimi 
piece-goods, sugar, metals and jute goods. The through trade in 
the main staples of gr.-iin and piece-goods is in the hands of large 
Eurojjcun and native firms. In addition to the foreign trade there 
is a considerable provincial trade with the United iYovinces, and 
a trails frontier trade with Kasliniir, I.adakli, Yarkand and Tibei 
on the north, and with Afghanistan on the west. 

Irrigation. —Irrigation for large areas is from canals and from 
reservoirs, and lor smaller areas from wells. The canals are of 
two kinds; those carrying a permanent stream througliout the 
year, and tliose which fill only on the periodical rising of the rivers, 
the latter being known as ‘'^inundation canals." There are only 
a few parts of the country presenting facilities for forming reservoirs, 
bv closing the narrow outlets of small valleys and storing the 
accumulalotl rainfall. The old canals made by the Mahommedan 
rulers of which the principal are Feroi's Canal from the Jumna 
and the Hasli Canal from the Ravi, have been imjiroved or re¬ 
constructed bv the British government. The principal new canals 
are the Sirhind, drawn from the Suttej near Rupar, which irrigates 
parts 01 the native states of Ratiala, Nabha and Jhind, as well as 
British territory; the Bari Doab Canal from the R.avi; the Chenab 
Canal from the Chenab, irrigating the prosperous Chenab colony; 
and the Jheliim Oinal irrigating the Jhclum colony. The total 
area irrigated by the canals of the province in I905-t9o6 was 
0 914 500 acres, the eight major works, the Western Jumna. Bari 
Doab’ Sirhind, Lower Chenab. Lower Jhclum, Upw Sutlej, 
Sidhn’ai and 1 ndus accounting for all but 751,000 acres. The ravag^es 
of the boll-worm to the cotton crop made tgofi an unfavourable 
year * hnt in spite of that the Lower Chenab Canal paid nearly 2X % 
on the capital invested, the Bari Doab 11 % and the Western 

lumna nearly 10 %. ., • u 

■ Railways.— The Punjab is well supplied with raUways, which 
h.ave their central terminus at Delhi. One main line of the North; 
Western runs from Umballa through Lahore and Rawwj^dx 
towards Peshawar; another main line runs from Lahore to Multan, 


and thence to the sea at Karachi; while a third runs along the 
left bank of the Indus, from Attack southwards. From Demi to 
Umballa there are two lines, one of the North-Western through 
Mcerul and Sahavanpur in the United Ifitovincea, and a mwe 
direct one, which is continued to Kalka, at the foot of the hills, 
whence a further continuation to Simla has been opened. The 
south-east of the province is served by two branches of the Rajputana 
system, which have their termini at Delhi and Feiorepore; and also 
by the Southern Punjab, which runs from Delhi to mhawalpur. 

Populalion.— Uxt total population of the Punjab (including 
native .states) according to the census of 1901 was 24,754,737, 
showing ais mcrease ol 6‘4% in the decade. The Jats, who 
number some five millions, form the backbone of the cultivating 
community. Large numbers of them have become Sikhs 
or Mahommedans in the tracts where those religions pre 4 oini- 
nate. The Rajputs, with a total of over a million, and three- 
quarters, comprise tribes of different religions, races and social 
systems. By religion they are mostly Mahommedan, only 
about one-fourth being Hindus, while ,T very few arc Sikhs. 
Bv race they include the ancient ruling tribes of to Jumna 
valley, to Tomar and Chauhan, which gave Delhi its most 
famous Hindu dynasties; the Bhattis of the south and 
centre, who liave migrated from Bikanir and Jey,iulmere into 
their present seats; the Sials of Jhang; and the Punwars of 
to south-west. In to northern or submontane districts the 
Rajputs also repre.scnt the old ruling tribe-s, sueh as to Chibbs 
of Gujrat, tlic Janjuas of the Salt range and othep, while in 
Kangra district they preserve a very old type of Hindu aristo- 
enuy. llie Gujars are an important agricultural and pastoral 
tribe. They are most numerous in the ca.stem half of the 
province and in the districts of the extreme north-west, especi¬ 
ally in Gujrat, to which they have given their name. Baluchis 
and Pathans are strongly represented in the south-west. The 
di-stinctive religion of the Punjab is Sikhism (?.».), though Sikhs 
form only 8-5 % of the total population. Of the rest, Mahom- 
medans are more numerous than Hindus. 

Language. —Of the *4,754,7.17 people in the Punjab about 
18,000,000 speak the'provincial language, Punjabi, witich varies 
in character in different parts of to province. About 4,ooo,cxx> 
speak Huidustani (see Hindostani), this number mcluding those 
whose ordinary vernacular is Hindi, but who understand and are 
gradually adopting the more comprehensive Hindustani. These 
two languages arc to most generally used throughout the 
province, but not equally in all parts. The other languages in 
use are more or less local. The hill dialects, known as Pahari, are 
akin to the language spoken in Rajputana; and so also is to 
speech of ihc Gujars. Hindustani is the language of to law 
1 courts and of all ordinary officials and other communications 
with chiefs imd people. 

Administration. —The administration is conducted by a 
lieutenant-governor, who is appointed by the governor-general, 
subject to the approval of the Crown. Two commissioners 
take the place of the board of revenue in most other provinces. 
A survival of the “ non-regulation ” system is to be found in to 
title of deputv-commi6.sioner for the district officer elsewhere 
called collector. The highest judicial authority is styled the 
chief court, consisting of five judges, which corresponds to the 
high court elsewhere. A legislative council, first created in 
1897, was enlarged in 1909 to 26 members, of whom ten are 
officials and five arc elected. Tlie province is distributed into 
five divisions or commissionerships. Most of the commissioners 
also exercise political functions over the native states within 
their jurisdiction. 

Education. —The Punjab University, which was founded in 
1882, differs from other Indian universities in being more than a 
merely examining body. It is responsible for the management 
of the Oriental College at Lahore, and takes a part in the iniprov^ 
ment of vernacular literature. It also conducts Oriental exami¬ 
nations side by side with those in English, and has been the first 
to introduce a series of examinations in science from matricula¬ 
tion to the degree, as well as a final school examination in clerical 
and commercial subjects. The higher and special educational 
mstitutions are the Lahore Government College, the Cambridge 
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University Mission College at Delhi, the Medical School and the 
Mayo School of Art at Lahore; and the Punjab Chiefs’ College, 
also at Lahore. 

History .—For the early history of the Punjab from the Aryan 
immigration to the fall of the Mogul dynasty see India ; History. 
It deserves, however, to be noted here that from the time of 
Alexander onwards Greek settlers remained in the Punjab, and 
that Greek artists gave their services for Buddhist work and 
introduced features of their own into Indian architecture. 
Besides the buses and capitals of large Greek columns p.t Shah- 
deri (Taxila) and elsewhere, numerous sculptures of Greek work¬ 
manship have been found at various places. These arc single 
statues (probably portraits), also figures of Buddha, and repre¬ 
sentations of scenes in his legendary history, and other subjects. 
They are obtained from ruins of monasteries and other buildings, 
from mounds and the remains of villages or monumental topes. 
Of Buddhist buildings now remaining the most conspicuous as 
well as distinctive in character are the topes {stupa), in shape 
a plain hemisphere, raised on a platform of two or more stages. 
One of the largest of these is at Manikiala, 14 ra. east of 
Rawalpindi. These Buddhist buildings and sculptures are all 
probably the work of the two centuries before and the three or 
four after the beginning of the Christian era. The character of 
the sculptures is now well known from the sp&'imens in the 
India Museum, South Kensington, and both originals and casts 
of others in the Lahore Museum. Unfortunately they have no 
names or inscriptions, which give so much value to the sculptures 
of the Bharhut tope. 

The .several bodies of settlers in the Punjab from the earliest 
times have formed groups of families or clans (not identical with 
Indian castes, but in many cases joining them), which have 
generally preserved distinct characteristics and followed certain 
classes of occupation in particular parts of the country. Some 
of the existing tribes in the Punjab are believed to be traceable 
to the early Aryan settlers, as the Bhatti tribe, whose special 
region is Bhattiana south of the Sutlej, and who have also in the 
village of Pindi Bhattian a record of their early occupation of a 
tract of country on the left bank of the Chenab, west of Lahore. 
The Dogras, another Aryan clan, belong to a tract of the lower 
hills between the Chenab and the Ravi. Others similarly have 
their special ancient localities. To the earlier settlers—the 
dark race (Dasyu) whom the Aryans found in the country, and 
who are commonly .spoken of as aborigines—belonged, as is 
supposed, the old tribe called Takka, whose name is found in 
Taksha-sila or Taxila. And from the later foreigners again, 
the Indo-Scythions, are probably descended the great Jat tribe 
of cultivators, also the Gujars and others. 

It was during the events which brought Baber, the first of the 
Mogul dynasty, to the throne, that the sect of the Sikhs was 
founded by Nanak; and it was under the persecution of Aurangzeh 
that they were raised into a nation of warriors by Govind Singh, 
the tenth and last of the g«ru,!. For their tenets and histoiyrsee 
Sikhism. 

The break-up of the Mogul Empire in the i8th century allowed 
the Sikhs to establish themselves, as a loosely organized commu- 
iiity of marauders, in the eastern plains of the Punjab, on both 
banks of the Sutlej. Here, after long internecine warfare, one of 
their chieftains succeeded in enforcing his authority over the 
rest. This was Ranjit Singh, the “ Lion of the Punjab,” bom 
in 1780, who acquired possession of Lahore as his capital in 1799. 
Ranjit was a man of strong will and immense energy, of no educa¬ 
tion but of great acuteness in obtaining the Imowledgc that 
would be of use to him. When he endeavoured to include the 
Sikh states south of the Sutlej within his jurisdiction, the heads 
of these state.s—chiefs of Sirhind and Malwa, as they were called 
—sought and obtained in 1808 the protection of the British, 
whose territories had now extended to their neighbourhood. 
The British were at this time desirous of alliance with Lahore 
aa well as with Kabul, for protection against supposed French 
desi^s on India. A British envoy, Charles Metcalfe, was 
received by Ranjit at Kasur in 1809 and the alliance was formed. 
Ranjit steadily strengthened himself and extended his dominions. 


In 1809 he got possession of Kangra, which the Nepalese were 
besieging. In 1813 he acquired the fort of Attock on the other 
side of the Punjab; and the same year he obtained from Shah 
Shuja, now a refugee m Lahore, what he coveted as much as 
territory, the celebrated Koh-i-nor diamond, which had been 
carried off by Nadir Shah from Delhi. In 1818, after some 
failures in previous years, he captured Multan. Kashmir, 
which had successfully opposed him several times, was annexed 
the following year, and likewise the southern part of the country 
between the Indus and the hills. The Peshawar valley he 
succeeded in adding four years later, but he found it best to leave 
an Afghan governor in charge of that troublesome district. 
These trans-Indus and other outlying tracts were left very much 
to themselves, and only received a military visit when revenue 
was wanted. Peshawar was never really ruled till Avitabile 
was sent there in later years. When he was gradually raising 
his large and powerful army Ranjit received into his service 
certain French and other officers, who drilled his troops and 
greatly improved his artillery. Whilst he relied on these 
foreigners for military and sometimes also for administrative 
services, he drew around him a body of native ministers of great 
ability, of whom the brothers Gulab Singh and Dhian Singh of 
Jammu were the most influential. 

Ranjit always maintained friendly relations with the British 
government, and just before his death gave tacit approval to 
the scheme for placing Shah Shuja on the throne of Kabul. 
His death in 1839 was followed by six years of internal anarchy, 
princes and ministers being murdered in quick succession, while 
ail real power passed to the army of 90,000 trained troops. At 
last this army, unpaid and unmanageable, demanded to be led 
into British territorj', and had their way, They crossed the 
Sutlej in December 1845. The battles of Moodkee, Ferozeshah 
and Aliwal were followed by the rout of the Sikh army at 
Sobraon on the loth of February 1846, when they were driven 
back into the Sutlej with heavy loss, and the British army 
advanced to Lahore. Of the Sikh guns 256 fell into the hands 
of the British in these actions on the Sutlej. A treaty was made 
at Lahore on the 9th of March with the chiefs and ministry who 
were to hold the government on behalf of the young maharaja, 
Duletp Singh. By this treaty the Jullundur Doab and tlie hill 
district of Kangra w-ere ceded to the British, also the possessions 
of the maharaja on the left bank of the Sutlej. In addition the 
British demanded a money payment of £1,500,000. The services 
of Gulab Singh, raja of Jammu, to the Lahore state, in procuring 
the restoration of friendly relations with the British, were 
specially recognized. His independent sovereignty in such 
lands as might be made over to him was granted. The Sikh 
government, unable to pay the whole of the money demand, 
further ceded, as equivalent for £1,000,000, the hill countiy 
between the Bea.s and the Indus, including Ka.shmir and Hazara. 
Gulab Singh was prepared to give the amount in place of which 
Kashmir was to have become British, and by a separate treaty 
with him, on the 16th of March 1846, this was arranged. At the 
urgent request of the durbar a British force was left at Inhere 
for the protection of the maharaja and the preservation of peace. 
To restore order and introduce a settled administration a British 
resident wa.s appointed, who was to guide and control the council 
of regency, and assistants to the resident were stationed in 
different parts of the country. 

Peace was not long preserved. The governor of Multan, 
Diwan Mulraj, desired to resign. Two British officers sent by 
the resident to take over charge of the fort were murdered, on 
the 19th of April 1848, and their escort went over to the 
diwan. Another of the assistants to the resident, Lieut. Herbert 
Edwardes, then in the Derajat, west of the Indus, on hearjpg of 
their fate, collected a force with which to attack the Multan army 
while the insurrection was yet local. This he did with signal 
success. But Multan could not fall before such means as he 
po.sscs.sed. The movement spread, the operations widened, 
dnd the Sikh and British forces were in the field again. Multan 
was taken. The severe battle of Chillianwalk on the 13th of 
January 1849 left the Sikhs as persistent as after the two terrible 
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days of Ferozeshah.in the- previous campaign. And it needed 
the crushing defeat of Gujrat, on the aist of February 1849, to 
bring the war to a conclusion, and this time to give the Punjab 
to England. It was annexed on the and of April 1849. 

For the government of the new province, including the 
Jullundur Doab, previously annexed, and the cis-Sutlej states, 
a board of administration was appointed consisting of three 
members. In place of this board a chief commissioner was 
appointed in 1853, aided by a judicial commissioner and a 
financial commissioner. British troops, European and native, 
of the regular army were stationed at the chief cities and other 
places east of the Indus and at Peshawar. For the rest of the 
trans-Indus territory a special body of native troops, called the 
Punjab frontier force, was raised and placed under the orders of 
the chief commissioner. During the Mutiny of 1857 the Punjab, 
under Sir John Lawrence as chief commissioner, was able to send 
important aid to the force engaged in the siege of Delhi, while 
suppressing the disturbances which arose, and meeting the 
dangers which threatened, within the Punjab itself. In 1858 
the Delhi territory, as it was called, west of the Jumna, was 
transferred from the North-Western Provinces to the Punjab. 
The enlarged province was raised in rank, and on the ist of 
January 1859 the chief commissioner became lieutenant- 
governor. In 1901 the frontier districts beyond the Indus were 
.severed from the Punjab and made into a separate province 
called the North-West Frontier Province. 

See J. D. Cunningham, History of the Sikhs (i8.(9); S. S. Thor- 
bum, The Punjab in Peace and War (1904) • Sir Lcpcl Griffin. Ranjit 
Singh {" Rulers of India" series, 1892); P. Gough and A. Inncs, 
The Sikhs and our Sikh Wars (1897); Professor Rait, Life of Lord 
Gough (1904); Mahomet Latif, History of the Punjab (Calcutta, 
i8gi); and Punjab Gasetteer (2 vols., Calcutta, 1908). 

PUNKAH (Hindostani pankha), strictly a fan. In its original 
sense the punkah is a portable fan, made from the leaf of the 
palmyra; but the word has come to be used in a special sense 
by Anglo-Indians (or a large swinging fan, fixed to the ceiling, 
and pulled by a coolie during the hot weather. The date of 
this invention is not known, but it was familiar to the Arabs as 
early as the 8th century, though it docs not seem to have come 
into common use in India before the end of the i8th century. 
Of recent years it has largely been supplanted by the electric 
fan in barracks and other large buildings. 

POHSHON, WILLIAM HORLEY (1824-1881), English Non¬ 
conformist divine, was born at Doncaster, Yorkshire, on the 
29th of May 1824. He was educated in his native town, and, 
after spending a few years in business, at the Wesleyan College, 
Richmond. In 1845 he received his first appointment, at 
Harden, Kent, and .soon became famous as a preacher. After 
serving the usual period of probation he was ordained at Man¬ 
chester in 1849 “^"<1 I'"' nineteen years travelled m 

several circuits, including some of the London ones (1858-1864). 
In 1868 he went to Chicago as the representative of the Wesleyan 
Methodist Conference, and settling in Canada did much to 
advance the cause of his denomination. His preaching and 
lecturing drew great crowds both in the Dominion and in the 
United States, and he was five times president of the Canadian 
Conference. He returned to England in 1873, was elected 
president of Conference 1874, and in 1875 one of the missionary 
secretaries. He published several volumes of sermons, and a 
book of verse entitled Sabbath Chimes (1867, new edition 1880). 

PUNT (from Lat. panto, pontoon; connected with pons, 
bridge), a flat-bottomed boat, used for shallow waters, and 
propelled by a pole, by paddles, or occasionally by sails. 
Formerly the word was applied to many such flat boats used for 
ferries, barges, lighters, &:c., but it is now generally confined to a 
light flat boat very long in proportion to its width, with square 
ends, both at stem and bow, slightly narrowing from the centre, 
and propelled by pushing against the bottom of the river or 
other water by a long pole. Such boats are much used for 
sport or pleasure on rivers with shallow and hard gravelly beds; 
a small punt with a mounted duck gun and propelled by paddies 
or short oars is used for wild-fowling. A professional punting 
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championship of England was instituted in 1876, and an amateur 
championship in 1886. Etymologically considered, “punt” 
certainly was adapted from ponto, a word used by Caesar {Bell, 
civ. p. iii. 22) of a light vessd for transport in Gaul. Later (as 
by Gallius and Ausonius) it was also applied to a floating-raft 
used as a bridge, a pontoon, and so connected with pons, bridge. 

There arc two other words which must be distinguished from the 
above. One means, in Rugby football, to catch the ball in the 
hands, drop and kick it before it reaches the ground, as distinguished 
from a " drop-kick,” where the kick is given half-volley, as it reaches 
the ground. This word is probably cognate with " bunt," a dialect 
word meaning to push, and both represent nasalized forms of the 
onomatopoeic " put " or " but.” The second, in the substantive 
“ punter,” used in the general sense of a gambler or better, originally 
referred to one who at card games such as basset, baccarat, Ac., 
stakes against the bank. Both “ punt ” and " punter " are to bo 
referred to Fr. ponter, and ponte, which is usually taken as ati adapta¬ 
tion of Span, punto, a point. 

PUNT AREN AS, or PuNTA Arenas, a seaport and capital of 
the district (comarca) of Puntarena.s, Costa Rica; on the Gulf 
of Nicoya, an inlet of the Pacific Ocean, and at the western 
terminus of the interoceanic railway from Lim6n. Pop. (1904), 
3569. Puntarenas is the principal harbour of Costa Rica on the 
Pacific, and a port of call for the United States liners w'hich ply 
between San Francisco and Panama. It has an iron pier and 
ample warehouse accommodation for its large and growing 
export trade in coffee and bananas. The district of Puntarenas 
comprises the entire littoral from Burica Point to the Rio de las 
Lajas, an affluent of the Gulf of Nicoya, 

PUPIL (Lat. pupillus, orphan, minor, dim, of pupus, boy, 
allied to puer, from root pu- or peu-, to beget, cf. “ pupa,” Lat. 
for “ doll,” the name given to the stage intervening between the 
larval and imaginal stages in certain insects), properly a word 
taken from Roman law for one below the age of puberty (im- 
pubes), and not under patria potestas, who was under the protec¬ 
tion of a tutor, a ward or minor (see Infant; and Roman Law). 
The term was thus taken by the Civil Law and Scots Law for a 
person of either sex under the age of puberty in the care of a 
guardian. Apart from these technical meanings the word is 
generally used of one who is undergoing instruction or education 
by a teacher. In education the term “ pupil-teacher ” is 
applied to one who, while still receiving education, is engaged 
in teaching in elementary schools. The system was introduced 
into England from Holland about 1840. At first the education 
which the pupil-teachers received was given at the schools to 
which they were attached. During the last quarter of the 19th 
century was developed a system of “ pupil-teacher centres ” 
where training and education was given. In 1907 was intro¬ 
duced “bursaries,” as an alternative; these enable those 
intending to become teachers to continue their education at 
training colleges or selectc d schools as “ student teachers.” (Sec 
Education.) 

A special use of the Lat. feminine diminutive pupilla has 
been adopted in English and other languages for the central 
orifice in the iris of the e>'e, the pupil. The origin of the sense 
may be found in the parallel use in early English of “ baby,” 
referring to small images seen reflected in (hat part of the eye 
(see Eye and Vision). 

PURBECKIAN, in geology, the highest and youngest member 
of the Jurassic system of rocks. The name is derived from the 
district known as the Isle of Purbeck in Dorsetshire where the 
strata are splendidly exposed in the cliffs west of Swanage. 
The rocks include clays, shales and marls with marly, tufaceous 
and shelly limestones and occasional oolitic and sandy strata. 
Nodules of chert are present in some of the limestones. The 
Purbeck beds follow the line of the Jurassic outcrop from 
Dorsetshire, through the Vale of Wardour, Swindon, Garsington, 
Brill and Aylesbuiy; they have been proved by borings to lie 
beneath younger rocks m Sussex; in Lincolnshire they are 
represented in part by the Spilsby Sands, and in Yorkshire by 
portions of the Specton Clay. The thickness of the series in 
Wiltshire is 80 to 90 ft., but in Dorsetshire it reaches nearly 
400 ft. In most places the Purbeckian rests conformably upon 
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the Portland beds and it» conformably overlaid by the Weaken 
formations; but there are in some districts distinct indications 
that the Portland rocks were ujdifted and worn to some extwt 
prior to the deposition of the Purbcck beds. The Purbeckian 
m England is divisible into three subdivisions, viz. Upper, 
Middle and Lower. The Upper Purbeck comprises 50-60 ft. of 
fresh-water clays and shales with limestones, the “ Purbeck 
marble ” and Vnio-heA, in the lower part. The Middle 
division (50-150 fl.^ mainly thin limestones with shaly partings, 
contains the principal building stones of the Swanage district; 
near the base of this subdivision there is a 5-in. bed from which 
an interesting suite of mammalian remains has been obtained; 
in this portion of the Purbeck series there are some marine bands. 
The Lower Purbeck (95-160 ft.) consists of fresh-water and 
terrestrial deposits, marls, imd limestones with several fossil 
soils known as “ dirt beds.” This division is very extensively 
exposed on the Isle of Portland, where many of the individual 
beds are known by distinctive names. The chief building stones 
of Upway belong to this part of the Purbeckian. 

No zonal fossil has been recognized for the British Purbeckian 
strata, but the horizon is approximately equivalent to that of Pcfi- 
sphinctes transilarius of the European continent. The Purbeckian 
equivalents of Spilsby and Speeton are in the zone of Bclemniles 
lakralis. Other marine fossila arc Htmicidaris purbeckemis and 
Ostr»a disiorta, the latter being abundant m the " Cinder bed ’’ of 
the Middle Purbcck. The fresh-water moUusca include Vtviparus. 
(Paludindf, Planorbis, Melanopsis, Unto, Cyreno. A large number 
of insect genera has Iwen found in the Middle and Lower Purbeck 
beds. Dinosaurs {Iguanodon, Eohinodon), crocodiles (Gonivpholis, 
Pelrosuchus), Cimoliosaurus, the- plesiosaurs and the chelonians 
[Chelane, Pleurostcrnum ), are representative reptiles. The niaramals, 
mostly determined from lower jaws, found in the beds mentioned 
above include Plagiaulax, Amblotherium, Stylodon, Triconodon, 
Spalacolherium and several others. The isopod crustacean Archeon- 
iscus Brodei is very common in the Purbeck of the Vale of Wardour. 
The silicified stomps and trunks of cycaUs and coniferous trees, 
often surrounded by great masses of calcareous concretions (Burrs), 
are very noticeable in the dirt beds of Portland and near Lulworth. 
Chara is found in the frcsh-walcr cherts of the Middle Purbcck. 

Many geologists have ranged the Purbeck beds with the overlying 
Wenldcn formation on account of the similarity of their fresh-water 
faunas; but the marine fossils, including the fishes, ally the Purbeck 
more closely with the Upper Jurassic rocks of other iiarts, and it mav 
be regarded as the equivalent of the Upper Volgian of Russia. 
The Purbeckian is present in the neighbourhood of Boulogne; in 
Charente it is represented by thin limestones with Cyrena and by 
gypsiferous marls; in north-west Uermany three subdivisions ar 
rccogniztxl, in descending order Purbeck Kalk, Serpulit and Miinder 
Mcrgcl. 

The building stones of the Ihirbeck beds have already been men¬ 
tioned ; the Purbeck or Paludina marble, a grey or greenish limestone 
full of shells, was formerly extensively employed in cathedrals and 
churches. Stone tiles or “ slatts ” were once used locally for roofing 
from the Lower Purbcck of Portland, Swanage and Swindon. 
Gypsum was formerly worked from the Lower Purbcck at Swanage. 

^e Jurassic; also The Jurassic Rocks of Great Britain (1095), 
vol. v. and " The Geology of the Isle of Purbcck and Wejrmouth," 
Memoirs of the Geol. Survey (1898). 

PURCELL, HENRY (1658-1695), English musical composer, 
was born in 1658 in St Ann’s Lane, Old I’ye Street, We.stminster. 
His father, Henry Purcell (or Purscli), was a gentleman of the 
chapel royal, and in that capacity sang at the coronatioiv of 
Charle-s II.; he had three sons, Edward, Henry and Daniel— 
the last of whom (d. 1717) was also a prolific composer. After 
his father’s death in 1664 young Henry Purcell was placed under 
the guardianship of his uncle, Thomas Purcell (d. i68z), a man 
of extraordinaty probity and kindness. Through the interest 
of this affectionate guardian, who was himself a gentleman of 
Hir, Majesty’s chapel, Henry was admitted to the chapel royal 
as a chorister, and studied first under Captain Henry Cooke 
(d. 1672), “ master of the children,” and afterwards under 
Pelham Humfrey (1647-1674), his successor, a pupil of Lully. 
He is said to have composed well at nine years old; but the 
earliest work that can be certainly identified as his is an ode for 
the king’s birthday, written in 1670, (The dates for his compo¬ 
sitions are often uncertain, though recent research' has done much 
to fix them more authoritatively.) After Huirifrey’s death he 
continued his studies under Dr John Blow. In 1676 he was 
appointed copyist at Westminster Abbey—not organist, os has 


sometimes been erroneously stated—and in the same year be 
composed the tmisic to Dryden’s Aurmge-Ztbe, and ShadwelPs 
Epsom Wdls and The LibertintJ These were followed in 1677 
by the music to Mrs Behn’s tragedy, Abdelazor, and in 1678 by 
an overture and masque for Sitwell’s new version of Shake¬ 
speare’s Timm of Athens. The excellence of these compositions 
is proved by the fact that they contain songs and choruses which 
never fail to please, even at the present day. The masque in 
Timon of Athens is a masterpiece, and the chorus “ In these 
delightful pleasant groves ” in The Libertine is constantly sung 
with applause by English choral societies. In 1679 he wrote 
some songs for Playford’s Choice Ayres, Songs and Dialogues, 
and also an anthem, the name of which is not known, for the 
chapel royal. From a letter written by Thoma.s Purcell, and 
still extant, we learn that this anthem was composed for the 
exceptionally fine voice of the Rev. John Gostlmg, then at 
Canterbury, but afterwards a gentleman of His Majesty’s chapel. 
Purcell wrote several anthems at different times for this extra¬ 
ordinary voice, a basso profunda, the compass of which is known 
to have comprised at least two full octaves, from D below the 
stave to D above it. The dates of very few of these sacred 
compositions are known; but one, “They that go down to the 
sea in sliips,” though certainly not wTitten until some time after 
this period, will be best mentioned here. In tliankfulncss for 
a providential escape of the king from shipwreck Goslling, who 
had been of the roj'al party, put together some ver.ses from the 
Psalm.s in the form of an anthem, and requested Purcell to set 
them to music. The work is a very fine one but very difficult, 
and contains a passage which travenses the full extent of 
Gostling’s voice, beginning on the upper D and descending two 
octaves to the lower. 

I'l 1680 Dr Blow, who had been appointed organist of West- 
minst.-r Abbey in 1669, resigned his office in favour of his pupil; 
and Purcell, at the age of twenty-two, war. placed in one of the 
most honourable positions an English artist could occupy. He 
now devoted himself almost entirely to the composition of sacred 
music, and for six years entirely severed his connexion with the 
theatre. But during the early part of the year, and in all 
probability before entering upon the duties of his new office, he 
had produced two important works for the stage, the music for 
Lee’s Theodosius and D’Urfey’s Virtuous Wife. The composition 
of hi; opera Dido and Aeneas, which forms a very important 
landmark in the history of English dramatic music (see Opera). 
has been attributed to this period, though its earliest production 
has been shown by Mr W, Barclay Squire to have been liei ween 
1688 and 1690. It was written to a libretto furnished by Nahum 
I Tate, at the request of Josiah Priest, a profe.ssor of dancing, who 
also kept a boarding-school for young gentlewomen, first in 
Leicester Fields and afterwards at Chelsea. It is a musical drama 
in the strictest sense of the term, a genuine opera, in which the 
action is entirely carried on in recitative, without a word of 
spoken dialogue from beginning to end; and the music is of the 
most genial character—a veritable insjiiration, overflowing with 
spontaneous melody, and in every respect immensely in advance 
of its age. It never found its way to the theatre, though 
appears to have been very popular among private circles. It is 
believed to have been extensively copied, but one song only was 
printed by Purcell’s widow in Orpheus Britannicus, and the 
complete work remained in manuscript until 1840, when it was 
printed by the Musical Antiquarian Society, under the editorship 
of Sir George Macfanen. 

In 1682 Purcell was appointed organist of the chapel royai, 
vice Edmund Lowe deceased, an office which he was able to hold 
conjointly with his appointment at Westminster Abbey. He 
had recently niairicd, his eldest son being bom in this year. 
His first printed composition. Twelve Sonatas, was published in 
1683. For some years after this his pien was busily employed 
in the production of sacred music, odes addressed to the king 
and royal family, and other similar works. In 1685 he wrote two 

* “The Libertine was 8ugge.sted by Tirso de Molina's tale, El Bust- 
lador de Sevilla, afterwards dramatically treated Ov Molitre and 
chosen by Da Ponte as the foundation of Mozart's Don Giovanni. 
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of hb finest anthentt, “ I was glad " and '* My heait ii inditing,” 
for the coronation of James II. In 1687 he resumed his con* 
nexion with the theatre by furnishing the music for Diyden’s 
tragedy, Tytamtic Loin. In tbk year also Puraell composed a ' 
inarch and quick-step, which became so popular that Lord 
Wharton adapted the latter to the fatal verses of LUlibuUro; 
and in or before January 16S8 he composed his anthem “ lliossed 
are they that fear the Lord,” by express command of the king. 
A few months later he wrote the music for D’Urfey’s play. The 
Fool’s Preferment, In 1690 he wrote the song.s for Dryden’s 
version of Shakespeare’s Tempest, including “ Full fathom five ” 
and “Come unto these yellow sands,” and the music for 
Betterton’s adaptation of Fletcher and Massinger’s Prophetess 
(afterwards called Diodesian) and Dryden’s Amphitryon-, and 
in 1691 be prodticed his dramatic nULsterpiece, King Arthur, 
also written by Dryden, and first published by the Musical 
Antiquarian Society in 1843. In 1692 he composed songs and 
music for The Fairy Queen (an adaptation of Shakespeare’s 
Midsummer Night’s Dream), the score of which (discovered 
in 1901) was edited in 1903 for the Purcell Society by 
J. S. Shedlock. 

But Purcell’s greatest work is undoubtedly hi.? Te Deum and 
Jubilate, written for St Cecilia’s Day 1694, the first English 
Te Deum ever composed with orchestral accompaniments. In 
this he pressed forward so far in advance of the age that the work 
was annually performed at St Paul’s Cathedral till 1712, after 
which it was performed alternately with Handel’s Utrecht Tc 
Deum and Jubilate until 1743, when it finally gave place to 
Handel’s Dettingon Te Deum. Purcell did not long .survive the 
production of this great work. He composed an anthem for 
Queen Mary's funeral, and two elegies. He died at his house in 
Dean’s Yard, Wc.stminster, on the 21st of November 1695, and 
was buried under the organ in Westmins* er Abbey. He left a 
widow and three children, three having predeceased him. HLs 
widow died in 1706. She publbhed a numt)er of his works, 
including the now famous collection called Orpheus Dritannicus 
(two l>0(>ks, 1698, 1702). 

Besides the operas alraidy mcniioned, Purcell wrote Don Quixote, 
Donduca, The Indian Queen and others, a vast quantity of sacred 
music, and numerous odes, cantatas and other miscellaneous pieces. 
(See the list in Grove's Dictionary of Music.) 

A Purccli Club was founded in I.ondan in 183d for promoting 
the performance of Ids music, hut was dis.solved in 18(13. In 187O 
a Purcell Socict}' was founded, which lias done excellent work in 
publishing new editions of his works. 

PUHCHAS, SAMUEL (1575 ?-i <>2(1), English compiler of works 
on travel and di.scovcry, was bom at Thaxted, Essex, and 
graduated at .St John’s College, Cambridge, in 1600; later he 
liecanie B.D,, with which degree he was admitted at Oxford in 
1615. In 1604 he was presented by James 1 . tc the vicart^ of 
Easitwood, Essex, and in 1614 became, chaplain to Archbishop 
Abbot and rector of St Martin’s, Ludgate, London. He had 
previously spent much time in London on his geographical work. 
In 1613 he published Purchas, his Pilgrimage; or, Relations of 
the World and the Religimis observed in aU Ages (4th ed. much 
enlarged, 1626); in 1619 Puichas, his Pilgrim. Microcosmus, 
or the Histories of Man. Relating the. Wonders of his Generation, 
Vanities in his Degeneration, Ne.eessity of his Regeneration ; and in 
1625 Hakluylus Posthumus or Purchas his Pilgritnes, conlayning 
a History of the World in Sea Voyages and Lande Trirvells, iy 
Englishmen and others (4 vols.). This continuation of Hakluyt’s 
Principal Navigations was partly based on MSS. left by Hakluyt. 
The fourth edition of the Pilgrimage is usually catalogued as 
vol. v. of the Pilgritnes, but the two works are essentially 
distinct. Purchas died in September or October 1626, according 
to some in a debtors’ prison. None of his works was reprinted 
till the Glasgow reissue of the Pilgritnes in 1905-1907. As an 
editor and compiler Purchas was often injudicious, careless and 
even unfaithful; but his collections contain much of value, and 
arc frequently the only sources of information upon important 
questions affecting the history of exploration. 

PURGHASB, in its common sense, that which is acquired 
by the payment of money or its equivalent. The original 


nMaaing of the word (O. £k. pourchsuierypomthasser, &C., popular, 
Lat. fn-eaptiarii was to pursue eagerly, benix to acquire. 
Thus “ purchase ’’ was early used by the lawyers (eg. Britton, 
in. izcpi) for the acquirement of property by ether means then 
inhentanoe or mere act of law, includi^ acquirement by 
escheat, prescription, occupancy, alienation and forfehute; 
more generally, purchase in law means acquisition of land by 
bargain or sale, according to the law of “ vendor and purchaser ’’ 
(see Convkyancing). A later development of meaning is found 
in the use of the word for a medianical contrivance by which 
power can be excited or applied, a hold or fulcrum. 11118 first 
appears (i 6 th century) in the nautical use of the verb, to haul 
up a rope or cable by s(Mne mechanical device, the root ielea being 
apparently to “ gain ” advantage over the rope bit by bit. 

PURDAH (Pers. parda), the curtain which screens women 
from the sight of men in Ea.stem countries; a purdah-nashin is 
a woman who sits behind the curtain. The term has passed 
into common Anglo-Indian usage, and to “ lift the purdah ” 
means to reveal a .secret. 

PURGATORY (Utc Lat. purgatorium, from purgare, to purge), 
according to Roman Catholic faith, n state of suffering after 
death in which the souls of those who die in venial sin, and of 
those who still owe some debt of temporal punishment for 
mortal sin, are rendered fit to enter heaven. It is believed that 
such souls continue to be members of the Church of Christ; that 
they are helped by the suffrages of the living—that is, by prayers, 
alms and other good works, and more espi'cially bv the .satrifice 
of the Ma.ss; and that, although delayed until “the last 
farthing is paid,” their salvation is assured. Catholics support 
this doctrine chiefly bj' reference to the Jewish belief in the 
efficacy of prayer for the dead (2 Macc. xii. 42 si^q.), the tradition 
of the early Chri.stians, and the authority of the Church. 

Iienacus regards as heretical llio opinion tlial the souls oi the 
departed puss imniediatcly into glory; Tertullian, C^^prian, the Acts 
of St Perpetua, Clement of Alexandria, 0)0:11 of Jerusalem, Basil, 
Gregory of Nyassa, Ambrose, Chr)7iostnm and Jerome, all speak of 
prayer for the dead and seem to imply belief in a purgatory, but 
their view seems to have been affected by the pre-Clirislian doctrine 
of Hades or Sheol. Some of the Greeks, notably Oigen, teach that 
even the perfect must go through fire in the next world. Augustine 
writes (Do VIU. Dutcitii guaestiumbus) that " it is not incredible " 
that imperfect soids will be " .saved by some purgatorial fire," to 
which tliey will be- subjected lor varying lengths of time according 
to their needs; but in other passages he expresses conflicting 
opinions (DeoimltUe, xx. 25, xxi. 13, 2(j- Enchiridion, Og). Gregory 
the Great was the first to formulate tho (foctrine in express terms, ‘' de 
quiousdanilevib isculpisesiiPa icj diciunipurgat.,riustg iicreden- 
dus cst" (Dial. iv. 39). Thenceforth it became part- of the theolog)- 
of the Westom Church, and was definitely affirmed at the councils of 
Lyons (1274), Florence (1439) and Trent. Concerning tho word 
purgatory. Innocent IV, writes : “ Forasmuch as (the Greeks) say 
that tiiis place of purification is not indicated by their doctors by 
an appropriate and accurate word, we will, in accordance with the 
tradition and authority of the holy fathers, that henceforth it be 
callMl purgatorium, for in this temporary fire arc cleansed not deadly 
capital sins, which must be remitted by penance, but those lesser 
venial sins which, if not removed in life, alHict men after death." 

Many points about purptory, on which the Church has no 
definition, have been subjects of much .speculation among 
Catholics. Purgatory, for example, is usually thought of as 
having some position in space, anil as being distinct from heaven 
and hell; but any theory as to its exact latitude and longitude, 
such as underlies Dante’s descri])tion, must be regarded as 
imaginative. Most theologians since Thomas Aquinas and 
Bonaventura have taught that the souls in purgatory arc 
tormented by material fire, but the Greeks have never accepted 
this opinion. It must be inferred from the whole practice of 
indulgences as at jjresent authorized that the pains of purgatory 
are measurable by \ ears and da s; but here also everything is 
indefinite. The (jouncil of Trent, while it commands all bishops 
to teach " the sound doctrine of purgatory handed down by the 
venerable fathers and sacred councils,” bids them exclude from 
popular addresses all the " more difficult and subtle questions 
relating to the subject which do not tend to edification.” 

The Eastern Church affirms belief in an intermediate state 
after death, but the belief is otherwise as vague as the expressions 
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of the pre-Nicene fathers on the subject. An authoritative 
statement of the present Eastern doctrine is to be found in the 
Longer Catechism of the Orthodox Church (Q. 376):— 

" Such souls as liave departed with faith but without having had 
time to bring forth fruits meet for repentance may be aided towards 
the attainment of a blessed resurrection by prayers ottered in their 
behalf, especially such as arc offered in union with the oblation of 
the bloodless sacrifice of the Body and Blood of Christ, and by works 
of mercy done in faith for their memory." 

The efficacy of prayers for the dead, and indirectly the 
doctrine of purgatory, were denied by early Gnostic sects, by 
ASrius in the 4th century, and by the Waldenses, Cathari, 
Albigenses and Lollards in the middle ages. Protestants, with 
the exception of a small minority in the Anglican communion, 
unanimously reject the doctrine of purgatory, and affirm that 
“ the souls of believers are at their death made perfect in holiness 
and do immediately puss into glory.” Rejection of an inter¬ 
mediate state after death follows the Protestant idea of justifica¬ 
tion by faith as logically as the doctrine of purgatory results 
from the Catholic idea of justification by work.s. 

An analogy to purgatory can be traced in most religions. 
Thus the fundamental ideas of a middle state after death and of 
a purification preparatory to perfect blessedness are met with 
in Zoroaster, who takes souls trough twelve stages before they 
are sufficiently purified to enter heaven; and the Stoics conceived 
of a middle place of enlightenment which they called «/i7ri;pu<rts. 

The principal authoritative statements of the Catholic Church on 
the doctrine of purgatory were made at the Council of Florence 
[Decret. unionis) . and at tlmt of Trent (Sess. vi. can. 31^ Scss. xxii. 
c. 2, can. 3; Scss. xxv.). See H. J. D. Denzigor'.s Enckiridion; 
]. Bautz, Das Fegfeuer (Mainz, 1883); and L. Rednev, Das Efg/euer 
(Regensburg, i 8 j 0 ). A very elaborate treatise from the Cathoiic 
standpoint is tliat of Cardinal BcUarminc, De purgatorio. The 
subject is discussed, moreover, in all major works on dogmatic 
theology. There is a representative Catholic statement by Hense 
in the Kirchenlexikon under the title " Fegfeuer." ind ed., vol. 4, col. 
1284-129O; and a corresponding Protestant presentation by Rud. 
Hoffmann in Hauck’s Itsalencyklopddie, 3rd ed., vol. v., pp. 788- 
792. (C. H. lU.) 

PI 7 BI, or Jagannath, a town and district of British India, in 
the Orissa division of Bengal. The town is on the sea-coast, 
and has a railway station. Pop. (1901), 49,334, including an 
exceptional number of pilgrims. As containing the world- 
famous shrine of Jagannath (see Juggernaut), Puri is perhaps 
the most frequented of all Hindu places of pilgrimage. Sanita¬ 
tion is effected by the Puri Lodging-House Act, which provides 
for the appointment of a special health officer, and for the 
licensing of lodging-houses both in the town and along the 
pilgrims’ mute. 

The District of Puri has an area of 2499 sq. m. The popula¬ 
tion in 1901 vias 1.017,284, showing an increase of 7-6 % in the 
decade. For tlic most part the country is flat, the only mountains 
being a low range which, rising in the west, runs south-east in an 
irregular line towards the Chilka lake aud forms a water-parting 
between the district and the valley of the Mahaiiadi. The middle 
and eastern divisions of the district, forming the aouth-westem part 
of the Mahanadi delta, consist entirely of alluvial plains, watered by 
a network of channels through which the moat southerly branch of 
that river, the Koyakhai, finds its way into the sea. The'other 
rivers arc the Bhargavi, the Daya and the Kuu, all of which flow into 
the Chilka lake and are navigable by large boats during the rainy 
season, when the waters come down In tremendous floods, bufsting 
the banks and carrying everything before them. The Chilka lake 
is one of the largest in India; its Icngtii is 44 m., and its breadth in 
some parts 20 m. It is separated from the sea only by a narrow 
strip of sand. The lake is saline and everywhere very shallow, its 
mean depth ranging from 3 to 5 ft. Puri district is rich in historical 
remains, from the primitive rock-hewn caves of Buddhism—the 
earliest relics of Indian architecture—to the medieval sun temple 
at Kanarak and the shrine of Jagannath. The annual raimall 
averages 58 in. 

Puri first came under British administration in 1803. The 
only political events in its history since that date have been the 
rebellion of the maharaja of Khurda in 1804 and the rising of the 
paiks or peasant militia in 1817-18. In the Orissa famine of 
1866 more than one-third of the population of Puri is said to 
have perished. The district suffered from drought in 1897. 
It is served by the East Coast railway, which was opened 


throughout from Calcutta to Madras in 1891, with a branch 
to Puri town. 

See Puri District Gazettstr (Calcutta, 1908). 

PURIFICATION, in the study of comparative religion, may 
be defined as the expulsion or elimination by ritual actions and 
ceremonies from an individual or a community, a place or a 
dwelling, of the contagion of a taboo {q.v.) or ritual pollution, 
which is often conceived of as due to the presence of or haunting 
by an unclean spirit, and having for its effect disea.se, pain and 
death. In the higher religions the idea of purification has 
slowly developed into that of ethical liberation from sin and 
guilt. This development involves a distinction between the 
outward act and the inner act or motive, which we do not find 
even in the relatively advanced codes of the ancient Jews or of 
the Athenians of the 5th century B.C., for in both of these the 
taboo or guilt of homicide was the same whether accidentally 
or wilfully committed. It is part of this development that 
contrition, remorse and repentance come to be recognized, 
together with merely ritual acts, such as baptism and sacra¬ 
mental meals, as a condition of regaining the lost purity or status. 
The ethical ideal of atonement and purity of heart is at last 
attained when, as in the Society of Friends, all ritual acts arc 
abandoned as indifferent to moral progress. The dross of the 
primitive taboo still encumbers the conscience in churches which 
insist on outward ritual performances as an element in holiness 
or moral perfection and purity. The tendency of civilization is 
more and more to antiquate them as obstacles rather than aids 
to the formation of character. 

In must primitive societies the chief sources of ritual pollution 
are birth, death, blood.shed, blood, especially menstruous blood. 
Numlierloss other tilings are or have been taboo among different 
peoples, such as trees, colours, foods and drinks, persons, places, 
sea.sons. Persons and things brought even involuntarily into con¬ 
tact or association with these are tabooed, and only recover their 
nomral condition by some rite of purification or catharsis. Such 
rites openate by the transference elsewhere of the stain or impurity 
contracted. Very generally the impurity is due to the haunting 
by an unclean spirit or ghost, who must be driven off by exorcists 
invoking the name of a more powerful and clean spirit, which usually 
enters the tiling or person possessed in place of the unclean. On 
this side rites of purification may become rites of consecration. In 
lower civilizations disease and madness are held to bo caused by evil 
spirits which are similarly expelled; and on this side purificatory 
rite.s develop into the medical art. It must be borne in mind that a 
drug was originally not a substance succeeding by dint of its chemical 
properties and physical reactions on our bodies, but a talisman or 
charm taken internally and succeeding by reason of its magical 
properties. 

Among the methods of purification used widely among different 
races and in various religions, the following may be enumerated, 
though the list might be indefinitely extended. 

T. Kacular sacrifices, often recurring annually, intended to renew 
the life of the god in the worshippers. ‘ ‘ Without shedding of blood 
there, is no remission of sins " (Heb. ix. 22). 

2. Vicarious sacrifice, whereby the guilt of an individual or of a 
clan is transferred into on animal, like the Jewish scapegoat, wliich is 
forthwith destroyed or sent over the frontier. 

3. Washing or sprinkling with water, as a rule previously blessed 
or exorcised; or with the water of separation {i.e. water mixed with 
ashes of a red heifer). 

4. Washing with gomes, or urine of Uie sacred cow. 

5. Anointing with holy oil. 

6 . Smearing with the blood, e,g,. of thepassover lamb or of a pig; 
or by actual baptism with the blood of an ox as in the Taurobollum 
(see Mithras). 

7. Fumigation with smoke of incense used at sacrifices, the incense 
Itself being the gum of a holy tree and gathered with magical precau¬ 
tions. 

8. Rubbing with sulphur or other lyes. Use of hellebore, hyssop, 
&c. 

9. Burning with fire objects in which the impurity has been 
confined. 

10. Sprinkling with water in which the cross Ims been washed 

(used for flocks and fields in Anncnia).' *■ 

11. Evil spirits are expelled by invocation of the name of a being 
more powerful than they, and by the introduction of a clean spirit. 

12. By fasting. 

13. In the old Parses religion the drugs or demons which infect a 
corpse can bo driven off by the look of certain kinds of dogs. 

14. An impure contagion may be removable.together with hair, 
nails or bits of clothing. Hence the use of the tonsure and the 
custom of shaving the head in vows. 
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of hb finest anthentt, “ I was glad " and '* My heait ii inditing,” 
for the coronation of James II. In 1687 he resumed his con* 
nexion with the theatre by furnishing the music for Diyden’s 
tragedy, Tytamtic Loin. In tbk year also Puraell composed a ' 
inarch and quick-step, which became so popular that Lord 
Wharton adapted the latter to the fatal verses of LUlibuUro; 
and in or before January 16S8 he composed his anthem “ lliossed 
are they that fear the Lord,” by express command of the king. 
A few months later he wrote the music for D’Urfey’s play. The 
Fool’s Preferment, In 1690 he wrote the song.s for Dryden’s 
version of Shakespeare’s Tempest, including “ Full fathom five ” 
and “Come unto these yellow sands,” and the music for 
Betterton’s adaptation of Fletcher and Massinger’s Prophetess 
(afterwards called Diodesian) and Dryden’s Amphitryon-, and 
in 1691 be prodticed his dramatic nULsterpiece, King Arthur, 
also written by Dryden, and first published by the Musical 
Antiquarian Society in 1843. In 1692 he composed songs and 
music for The Fairy Queen (an adaptation of Shakespeare’s 
Midsummer Night’s Dream), the score of which (discovered 
in 1901) was edited in 1903 for the Purcell Society by 
J. S. Shedlock. 

But Purcell’s greatest work is undoubtedly hi.? Te Deum and 
Jubilate, written for St Cecilia’s Day 1694, the first English 
Te Deum ever composed with orchestral accompaniments. In 
this he pressed forward so far in advance of the age that the work 
was annually performed at St Paul’s Cathedral till 1712, after 
which it was performed alternately with Handel’s Utrecht Tc 
Deum and Jubilate until 1743, when it finally gave place to 
Handel’s Dettingon Te Deum. Purcell did not long .survive the 
production of this great work. He composed an anthem for 
Queen Mary's funeral, and two elegies. He died at his house in 
Dean’s Yard, Wc.stminster, on the 21st of November 1695, and 
was buried under the organ in Westmins* er Abbey. He left a 
widow and three children, three having predeceased him. HLs 
widow died in 1706. She publbhed a numt)er of his works, 
including the now famous collection called Orpheus Dritannicus 
(two l>0(>ks, 1698, 1702). 

Besides the operas alraidy mcniioned, Purcell wrote Don Quixote, 
Donduca, The Indian Queen and others, a vast quantity of sacred 
music, and numerous odes, cantatas and other miscellaneous pieces. 
(See the list in Grove's Dictionary of Music.) 

A Purccli Club was founded in I.ondan in 183d for promoting 
the performance of Ids music, hut was dis.solved in 18(13. In 187O 
a Purcell Socict}' was founded, which lias done excellent work in 
publishing new editions of his works. 

PUHCHAS, SAMUEL (1575 ?-i <>2(1), English compiler of works 
on travel and di.scovcry, was bom at Thaxted, Essex, and 
graduated at .St John’s College, Cambridge, in 1600; later he 
liecanie B.D,, with which degree he was admitted at Oxford in 
1615. In 1604 he was presented by James 1 . tc the vicart^ of 
Easitwood, Essex, and in 1614 became, chaplain to Archbishop 
Abbot and rector of St Martin’s, Ludgate, London. He had 
previously spent much time in London on his geographical work. 
In 1613 he published Purchas, his Pilgrimage; or, Relations of 
the World and the Religimis observed in aU Ages (4th ed. much 
enlarged, 1626); in 1619 Puichas, his Pilgrim. Microcosmus, 
or the Histories of Man. Relating the. Wonders of his Generation, 
Vanities in his Degeneration, Ne.eessity of his Regeneration ; and in 
1625 Hakluylus Posthumus or Purchas his Pilgritnes, conlayning 
a History of the World in Sea Voyages and Lande Trirvells, iy 
Englishmen and others (4 vols.). This continuation of Hakluyt’s 
Principal Navigations was partly based on MSS. left by Hakluyt. 
The fourth edition of the Pilgrimage is usually catalogued as 
vol. v. of the Pilgritnes, but the two works are essentially 
distinct. Purchas died in September or October 1626, according 
to some in a debtors’ prison. None of his works was reprinted 
till the Glasgow reissue of the Pilgritnes in 1905-1907. As an 
editor and compiler Purchas was often injudicious, careless and 
even unfaithful; but his collections contain much of value, and 
arc frequently the only sources of information upon important 
questions affecting the history of exploration. 

PURGHASB, in its common sense, that which is acquired 
by the payment of money or its equivalent. The original 


nMaaing of the word (O. £k. pourchsuierypomthasser, &C., popular, 
Lat. fn-eaptiarii was to pursue eagerly, benix to acquire. 
Thus “ purchase ’’ was early used by the lawyers (eg. Britton, 
in. izcpi) for the acquirement of property by ether means then 
inhentanoe or mere act of law, includi^ acquirement by 
escheat, prescription, occupancy, alienation and forfehute; 
more generally, purchase in law means acquisition of land by 
bargain or sale, according to the law of “ vendor and purchaser ’’ 
(see Convkyancing). A later development of meaning is found 
in the use of the word for a medianical contrivance by which 
power can be excited or applied, a hold or fulcrum. 11118 first 
appears (i 6 th century) in the nautical use of the verb, to haul 
up a rope or cable by s(Mne mechanical device, the root ielea being 
apparently to “ gain ” advantage over the rope bit by bit. 

PURDAH (Pers. parda), the curtain which screens women 
from the sight of men in Ea.stem countries; a purdah-nashin is 
a woman who sits behind the curtain. The term has passed 
into common Anglo-Indian usage, and to “ lift the purdah ” 
means to reveal a .secret. 

PURGATORY (Utc Lat. purgatorium, from purgare, to purge), 
according to Roman Catholic faith, n state of suffering after 
death in which the souls of those who die in venial sin, and of 
those who still owe some debt of temporal punishment for 
mortal sin, are rendered fit to enter heaven. It is believed that 
such souls continue to be members of the Church of Christ; that 
they are helped by the suffrages of the living—that is, by prayers, 
alms and other good works, and more espi'cially bv the .satrifice 
of the Ma.ss; and that, although delayed until “the last 
farthing is paid,” their salvation is assured. Catholics support 
this doctrine chiefly bj' reference to the Jewish belief in the 
efficacy of prayer for the dead (2 Macc. xii. 42 si^q.), the tradition 
of the early Chri.stians, and the authority of the Church. 

Iienacus regards as heretical llio opinion tlial the souls oi the 
departed puss imniediatcly into glory; Tertullian, C^^prian, the Acts 
of St Perpetua, Clement of Alexandria, 0)0:11 of Jerusalem, Basil, 
Gregory of Nyassa, Ambrose, Chr)7iostnm and Jerome, all speak of 
prayer for the dead and seem to imply belief in a purgatory, but 
their view seems to have been affected by the pre-Clirislian doctrine 
of Hades or Sheol. Some of the Greeks, notably Oigen, teach that 
even the perfect must go through fire in the next world. Augustine 
writes (Do VIU. Dutcitii guaestiumbus) that " it is not incredible " 
that imperfect soids will be " .saved by some purgatorial fire," to 
which tliey will be- subjected lor varying lengths of time according 
to their needs; but in other passages he expresses conflicting 
opinions (DeoimltUe, xx. 25, xxi. 13, 2(j- Enchiridion, Og). Gregory 
the Great was the first to formulate tho (foctrine in express terms, ‘' de 
quiousdanilevib isculpisesiiPa icj diciunipurgat.,riustg iicreden- 
dus cst" (Dial. iv. 39). Thenceforth it became part- of the theolog)- 
of the Westom Church, and was definitely affirmed at the councils of 
Lyons (1274), Florence (1439) and Trent. Concerning tho word 
purgatory. Innocent IV, writes : “ Forasmuch as (the Greeks) say 
that tiiis place of purification is not indicated by their doctors by 
an appropriate and accurate word, we will, in accordance with the 
tradition and authority of the holy fathers, that henceforth it be 
callMl purgatorium, for in this temporary fire arc cleansed not deadly 
capital sins, which must be remitted by penance, but those lesser 
venial sins which, if not removed in life, alHict men after death." 

Many points about purptory, on which the Church has no 
definition, have been subjects of much .speculation among 
Catholics. Purgatory, for example, is usually thought of as 
having some position in space, anil as being distinct from heaven 
and hell; but any theory as to its exact latitude and longitude, 
such as underlies Dante’s descri])tion, must be regarded as 
imaginative. Most theologians since Thomas Aquinas and 
Bonaventura have taught that the souls in purgatory arc 
tormented by material fire, but the Greeks have never accepted 
this opinion. It must be inferred from the whole practice of 
indulgences as at jjresent authorized that the pains of purgatory 
are measurable by \ ears and da s; but here also everything is 
indefinite. The (jouncil of Trent, while it commands all bishops 
to teach " the sound doctrine of purgatory handed down by the 
venerable fathers and sacred councils,” bids them exclude from 
popular addresses all the " more difficult and subtle questions 
relating to the subject which do not tend to edification.” 

The Eastern Church affirms belief in an intermediate state 
after death, but the belief is otherwise as vague as the expressions 
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of the battling of the man'god, like Hercules or Sandan, who 
again represented the old spWit of vegetation which was dy.ng 
away in spring to revive with the new vegetation. The earliest 
mention, however, of this burning of Hatnan in effigy cannot be 
traced back earlier than the Talmud in the 5th century. 

In connexion with Purim many quaint customs were intro¬ 
duced by the Jews of later times. All means are adapted to 
increase the hilarity of the two days, which are filled with 
feasting, dancing, singing and making merry generally. In 
Germany it was even customary for men to dress up as women, 
and women as men, against the command of Deut. xxii. 5. In 
Frankfort the women were allowed to open tlieir lattice windows 
in the synagogue in honour of tlw deliverance brought about by 
Esther. Execration of Human, as the typical persecutor of 
tlic Tews, took various forms. In Germany wooden mallets were 
used in the synagogue to beat tlie benches when Hamon’s name 
was read out from the scroll of Esther, and during the festivities 
these mallets were sometimes used on the heads of the by¬ 
standers. Cakes were made of a certain .shape to be eaten by 
the children, which were called, in Germany, Hamaiitaschen 
(Haman-pockets) and Hanumokren (Haman-cars), and in Italy, 
Orecchie d'Atnan. In Italy a puppet representing Ham:in was 
set. lip on high amidst shouts of vengeance and blowing of 
trumpets. In Caucasus the women made a wooden block to 
rcpre.sent Haman, which, on being discovered by the men on 
iheir return to the synagogue, was thrown into the fire. Besides 
gifts to friends, parents made Purim gifts to their children, 
especially in the form of Purim r.akes. To preside over these 
festivilies it was customary to have a master of the ceremonies, 
who was called king in Provence, somewhat after the manner 
of the P'east of P'ocls. In later days the same function was 
performed by the Purim Rabbi, who often indulged in parodies 
of the ritual. 

With Purim is oinnected the only trace of a true folk-drama 
among Jews. The first Spanish drama written by Jews was 
entitled “ Estlicr,” by Solomon USque and Lazaro Gratiano, 
published in 1567; and there is another entitled “Comedia 
famosa de Aman y Mordeebay,” produced anonymously in 
Ixiiden in 1699. Among the German Jews Purim-Spiele were 
frequent cuid can be traced back to the i6th century, where there 
is reference to their being regularly perforrtied at Tannhau.scn. 
The earliest one of these printed was entitled “ Ahaswcro.sh- 
SpieV’ appeared at Frankfort in 1708, and wa.s reprinted by 
Schudt in Juedische Merck-Wuerdigkeiteti, ii. 314 seq. These 
were followed by a large number of similar reproductions, none 
of any great merit, but often showing ingenuity in parodying 
more serious portions of the Jewish ritual (Davidson, Parody, 
pp. S 7 , so, 199-203)- 

Besides the general festival of Purim, various communities 
of Jew.s have instituted special local Purims to commemorate 
occasions when they have been saved from disaster. Thus the 
Jews of Cairo celebrated Purim oh the aSth of Adar in memory 
of their being miraculously saved from the persecution of Ahmed 
Pasha in 1524. The Jews of Frankfort celebrate tlieir special 
Purim on the 20th of Adar because of their deliverance from 
persecution by Fettmilch in i6i6. The Jew's of Algiers similarly 
celebrated thie repulse of the emperor Charles V. in I54r, by 
which they escaped coming once more into the yoke of thie 
Spaniards. Similar occasions for rejoicing were introduced by 
individuals into their families to celebrate their e.scape from 
danger. Thus Abraham Danzig celebrated in this manner his 
escape from the results of on explosion of a powder magazine 
at Wilna in 1804. Rabbi Enoch Altschul of Prague recorded 
his own escape on the 22nd of Tebet 1623 in a special roll or 
iHtgiUah, which was to be read by his family on that date with 
rejoicing similar to the general Purim. David Brandeis of 
Jung-Bunzlau in Bohemia was .saved from an accusation of 
poisoning on the loth of Adar 1731, and instituted a similar 
family Purim celebration in a-nsequence. 

See Biblical Dictionaries of Hastings and Cheyne, s.v.; Jew. 
Ency., s.v. "Purim"; “Purim Plays," "Purims, Special"; 
W. Erbt, Dit Purimsage (Berlin, 1900); Abnihatns, Jeipish Lift in 


the Middle Ages; Lip;ar'le, Purim, eiu Bettrag tur GttchiHle dtr 
Religion (Gojlinzcn, iSljl; Steinschueidor, Fvrim und Porddie 
(Berlin. 1902); P. Haupt, Purim (Leipzig, 1906); Davidson, 
Parody in Jewish Literature, pp. 21, 27, 30, 133-9 (New York, 1908). 

(J- JA.) 

PURIN, in chemistry, the name given by Emil 

Fisolicr '--.1 the parent substance of a large group of com^unds, 
the more ii.iportant of which are sarcinc, xanthine, unc acid, 
adenine, paraxanthinc, guanine, theophylline, theobromine and 
caffeine. Its formula is shown in the 
inset, the positions taken by sub¬ 
stituent atoms or groups being num¬ 
bered as ohown. Ih Fischer (Ber, 31, 
p. 2564) obtained it in 1898 by reduc¬ 
ing a'6^i-iodo purin, obtained from 
2-6-8 trichlor purin (see. below sub Uric acid), hydriodic acid and 
phosphonium iodide at 0°, willi zinc dust and water, the zinc 
double salt so obtained being dccompo.sed by sulphuretted 
hydrogen, the precipitated zinc sulphide filtered off and the 
solution concentrated. It has also been synthesized by 0 . Isay 
(Ber., 1906, 39, p. 250) from 5-nitro-uracii. This substance with 
phosphorus oxychloride gives 2'4-dichlor-5-nitro pyrimidine, 
whicli with ammonia gives 4-amino-2-chlor-5-nitro pyrimidine; 
by reducing this compound with hydriodic acid and phos¬ 
phonium iodide, 4'5-diamino-pyrimidmeiB obtained, which with 
iormic acid furnishes purin; thus;— 

NH-CH N.CII N;CH N CH N CH 

Co C-NO„-»aC C-NO.,->ClC c-no.,,-»hC c-nr^-»hc c-nh,^ 
II" II 11 ■ II II II II II II -XH. 

NH-CO N-Ca N-C-NHj NC'NHs 


(i) N=CH (6) 
(2)HC<5lCNH<7) 

(4) .(S>) 
Pnnn. 


Turin cry'stallizes in microscopic, needles, which melt at 216° C. 
It possesses the properties of both an acid and a base. It is 
diaractcrized by its ready solubility in water and by its stability 
towards oxidizing agents. 


Oxypurins,—Sarcine nr bypoxantlmie, CnH^N,©, is (vnxypurin. 
It is found in many animal liquids and organs and in Uie seeds of 
many plants, -and was discovered by J. Scherer in milk {Ann., 1850, 
73. P- 328) and by A. Streeker in mu.scle. It crystallizes in needles 
which decompose at i so" C. It was synthesized by E. Fischer 
{Ber., 1897, .10, ]). 2228) by heating 2-0-8-trichiorpurm with aqueous 
caustic potash, and reducing Uie dichlorhypoxanthine sa obtained by 
hydriodic acid. Its aqu<»us solution sliowsacidpn^rties.decompo.s- 
ing carbonates. It also forms a hydrochloride. CjHjN^O'HCi n.jO. 
When oxidized by hydrochloric acid and potassium chlorate it 
yields alloxan and urea, whilst with potassium permanganate it 
gives oxalic acid. 

yltethylhypoxanthine was synlhesized by W.Traubeand F. VVinter 
{Arch. Pharrn., igob, 244, p. I'l), whilst S-oxypurin was obtained by 
E. Fischer and L. Ach in 1897 {Ber. jo, p. 221 j), and by O. Isay 
{Ber., iqo6, '0. p. 231). 

Xanthine, C,H4Nj08, or 2-6-dioxypuriii, was discovered in 1817 
bv Mm-cet in a urinary calculus; it also occurs in various animal 
organs (the liver, pancreas and muscular tissue), in urine, and in 
beetroot juice. It may be prepared by boiling nuclein with water 
(A. Kossel, Zeit. physiol. Chem., 1880, 4. o, 290); by the decomposi¬ 
tion of guanine with nitrous acid (A. Streeker, Ann., 1858, 108, 
p.141); and by heating the formyl derivative of 4-5-diamino-2'6-dioxy- 
pynmidinc to 120" C. (W. Traubc, Ber., igoo, 33, p. 3035). This 
jjyrimidine is prepared from cyanacetyl urea, which on treatment 
with a concentrated solution of sodium hydroxide is converted into 
4-anuno-2-0-dioxypyrimidine. The isonitroso derivative of this 
comiX)und is then reduced by ammonium sulphide to 4'3-diamino- 
2-6-moxypyrimidinc, the formyl derivative of which, on heating 
passes into xanthine. 


COXHj CX)-CH„ CO-CiNOH COCNH^ CO-C'NH. 

I I I I II I II I II 

NH CN**NHCiNH -sNHCiNH ->• NHC-NH, -► NH C— 
CONH, COSH CO-NH CO-NH CO—ITO 


It decomposes when heated, giving ammonia, carlxin dioxide luid 
hydrocyanic acid. It possesses both .acid and basic proptrtiea. 
l#hen heated with concentrated hydrochloric acid to 220° C. it 
decomposes into carbon dioxide, ammonia, glycine and formic 
acid. Potassium chlorate and hydrochloric acid oxidize it to alloxan 
and urea. Mcthylation of its lead salt gives theobromine. 

Tlic isomeric 6’8-dioxypurin Was prepared by K. Fischer and 
E. Ach {loc. cit.). 

t-Methylxanthine was found ih urine by M. Rriiger and G. Salomon 
{Zeit. physiol. Chem., 1897,24, p, 3O4); ymtfhylxanlhine was obtained 
by E. Fischer and F. Ach {Ber., 1898, 30, 1980) irom 3-mothyl uric 
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of hb finest anthentt, “ I was glad " and '* My heait ii inditing,” 
for the coronation of James II. In 1687 he resumed his con* 
nexion with the theatre by furnishing the music for Diyden’s 
tragedy, Tytamtic Loin. In tbk year also Puraell composed a ' 
inarch and quick-step, which became so popular that Lord 
Wharton adapted the latter to the fatal verses of LUlibuUro; 
and in or before January 16S8 he composed his anthem “ lliossed 
are they that fear the Lord,” by express command of the king. 
A few months later he wrote the music for D’Urfey’s play. The 
Fool’s Preferment, In 1690 he wrote the song.s for Dryden’s 
version of Shakespeare’s Tempest, including “ Full fathom five ” 
and “Come unto these yellow sands,” and the music for 
Betterton’s adaptation of Fletcher and Massinger’s Prophetess 
(afterwards called Diodesian) and Dryden’s Amphitryon-, and 
in 1691 be prodticed his dramatic nULsterpiece, King Arthur, 
also written by Dryden, and first published by the Musical 
Antiquarian Society in 1843. In 1692 he composed songs and 
music for The Fairy Queen (an adaptation of Shakespeare’s 
Midsummer Night’s Dream), the score of which (discovered 
in 1901) was edited in 1903 for the Purcell Society by 
J. S. Shedlock. 

But Purcell’s greatest work is undoubtedly hi.? Te Deum and 
Jubilate, written for St Cecilia’s Day 1694, the first English 
Te Deum ever composed with orchestral accompaniments. In 
this he pressed forward so far in advance of the age that the work 
was annually performed at St Paul’s Cathedral till 1712, after 
which it was performed alternately with Handel’s Utrecht Tc 
Deum and Jubilate until 1743, when it finally gave place to 
Handel’s Dettingon Te Deum. Purcell did not long .survive the 
production of this great work. He composed an anthem for 
Queen Mary's funeral, and two elegies. He died at his house in 
Dean’s Yard, Wc.stminster, on the 21st of November 1695, and 
was buried under the organ in Westmins* er Abbey. He left a 
widow and three children, three having predeceased him. HLs 
widow died in 1706. She publbhed a numt)er of his works, 
including the now famous collection called Orpheus Dritannicus 
(two l>0(>ks, 1698, 1702). 

Besides the operas alraidy mcniioned, Purcell wrote Don Quixote, 
Donduca, The Indian Queen and others, a vast quantity of sacred 
music, and numerous odes, cantatas and other miscellaneous pieces. 
(See the list in Grove's Dictionary of Music.) 

A Purccli Club was founded in I.ondan in 183d for promoting 
the performance of Ids music, hut was dis.solved in 18(13. In 187O 
a Purcell Socict}' was founded, which lias done excellent work in 
publishing new editions of his works. 

PUHCHAS, SAMUEL (1575 ?-i <>2(1), English compiler of works 
on travel and di.scovcry, was bom at Thaxted, Essex, and 
graduated at .St John’s College, Cambridge, in 1600; later he 
liecanie B.D,, with which degree he was admitted at Oxford in 
1615. In 1604 he was presented by James 1 . tc the vicart^ of 
Easitwood, Essex, and in 1614 became, chaplain to Archbishop 
Abbot and rector of St Martin’s, Ludgate, London. He had 
previously spent much time in London on his geographical work. 
In 1613 he published Purchas, his Pilgrimage; or, Relations of 
the World and the Religimis observed in aU Ages (4th ed. much 
enlarged, 1626); in 1619 Puichas, his Pilgrim. Microcosmus, 
or the Histories of Man. Relating the. Wonders of his Generation, 
Vanities in his Degeneration, Ne.eessity of his Regeneration ; and in 
1625 Hakluylus Posthumus or Purchas his Pilgritnes, conlayning 
a History of the World in Sea Voyages and Lande Trirvells, iy 
Englishmen and others (4 vols.). This continuation of Hakluyt’s 
Principal Navigations was partly based on MSS. left by Hakluyt. 
The fourth edition of the Pilgrimage is usually catalogued as 
vol. v. of the Pilgritnes, but the two works are essentially 
distinct. Purchas died in September or October 1626, according 
to some in a debtors’ prison. None of his works was reprinted 
till the Glasgow reissue of the Pilgritnes in 1905-1907. As an 
editor and compiler Purchas was often injudicious, careless and 
even unfaithful; but his collections contain much of value, and 
arc frequently the only sources of information upon important 
questions affecting the history of exploration. 

PURGHASB, in its common sense, that which is acquired 
by the payment of money or its equivalent. The original 


nMaaing of the word (O. £k. pourchsuierypomthasser, &C., popular, 
Lat. fn-eaptiarii was to pursue eagerly, benix to acquire. 
Thus “ purchase ’’ was early used by the lawyers (eg. Britton, 
in. izcpi) for the acquirement of property by ether means then 
inhentanoe or mere act of law, includi^ acquirement by 
escheat, prescription, occupancy, alienation and forfehute; 
more generally, purchase in law means acquisition of land by 
bargain or sale, according to the law of “ vendor and purchaser ’’ 
(see Convkyancing). A later development of meaning is found 
in the use of the word for a medianical contrivance by which 
power can be excited or applied, a hold or fulcrum. 11118 first 
appears (i 6 th century) in the nautical use of the verb, to haul 
up a rope or cable by s(Mne mechanical device, the root ielea being 
apparently to “ gain ” advantage over the rope bit by bit. 

PURDAH (Pers. parda), the curtain which screens women 
from the sight of men in Ea.stem countries; a purdah-nashin is 
a woman who sits behind the curtain. The term has passed 
into common Anglo-Indian usage, and to “ lift the purdah ” 
means to reveal a .secret. 

PURGATORY (Utc Lat. purgatorium, from purgare, to purge), 
according to Roman Catholic faith, n state of suffering after 
death in which the souls of those who die in venial sin, and of 
those who still owe some debt of temporal punishment for 
mortal sin, are rendered fit to enter heaven. It is believed that 
such souls continue to be members of the Church of Christ; that 
they are helped by the suffrages of the living—that is, by prayers, 
alms and other good works, and more espi'cially bv the .satrifice 
of the Ma.ss; and that, although delayed until “the last 
farthing is paid,” their salvation is assured. Catholics support 
this doctrine chiefly bj' reference to the Jewish belief in the 
efficacy of prayer for the dead (2 Macc. xii. 42 si^q.), the tradition 
of the early Chri.stians, and the authority of the Church. 

Iienacus regards as heretical llio opinion tlial the souls oi the 
departed puss imniediatcly into glory; Tertullian, C^^prian, the Acts 
of St Perpetua, Clement of Alexandria, 0)0:11 of Jerusalem, Basil, 
Gregory of Nyassa, Ambrose, Chr)7iostnm and Jerome, all speak of 
prayer for the dead and seem to imply belief in a purgatory, but 
their view seems to have been affected by the pre-Clirislian doctrine 
of Hades or Sheol. Some of the Greeks, notably Oigen, teach that 
even the perfect must go through fire in the next world. Augustine 
writes (Do VIU. Dutcitii guaestiumbus) that " it is not incredible " 
that imperfect soids will be " .saved by some purgatorial fire," to 
which tliey will be- subjected lor varying lengths of time according 
to their needs; but in other passages he expresses conflicting 
opinions (DeoimltUe, xx. 25, xxi. 13, 2(j- Enchiridion, Og). Gregory 
the Great was the first to formulate tho (foctrine in express terms, ‘' de 
quiousdanilevib isculpisesiiPa icj diciunipurgat.,riustg iicreden- 
dus cst" (Dial. iv. 39). Thenceforth it became part- of the theolog)- 
of the Westom Church, and was definitely affirmed at the councils of 
Lyons (1274), Florence (1439) and Trent. Concerning tho word 
purgatory. Innocent IV, writes : “ Forasmuch as (the Greeks) say 
that tiiis place of purification is not indicated by their doctors by 
an appropriate and accurate word, we will, in accordance with the 
tradition and authority of the holy fathers, that henceforth it be 
callMl purgatorium, for in this temporary fire arc cleansed not deadly 
capital sins, which must be remitted by penance, but those lesser 
venial sins which, if not removed in life, alHict men after death." 

Many points about purptory, on which the Church has no 
definition, have been subjects of much .speculation among 
Catholics. Purgatory, for example, is usually thought of as 
having some position in space, anil as being distinct from heaven 
and hell; but any theory as to its exact latitude and longitude, 
such as underlies Dante’s descri])tion, must be regarded as 
imaginative. Most theologians since Thomas Aquinas and 
Bonaventura have taught that the souls in purgatory arc 
tormented by material fire, but the Greeks have never accepted 
this opinion. It must be inferred from the whole practice of 
indulgences as at jjresent authorized that the pains of purgatory 
are measurable by \ ears and da s; but here also everything is 
indefinite. The (jouncil of Trent, while it commands all bishops 
to teach " the sound doctrine of purgatory handed down by the 
venerable fathers and sacred councils,” bids them exclude from 
popular addresses all the " more difficult and subtle questions 
relating to the subject which do not tend to edification.” 

The Eastern Church affirms belief in an intermediate state 
after death, but the belief is otherwise as vague as the expressions 
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PURIN 


HJ^-CO .HjCC'NH'CO NHj H,C C-NH—CO 


HCNHCO HCNHCO HO,C-C-NH'CO 
HaN C CO-NH'^OaN C-CO NH 0«N C CO l^H 

T (VI.) (VO 

HtNHCO HOC-NH-CO .NH-CNHCO 

^HOCCO-NH'*HO-CCOliH ^ \nH^CO NH 

(VII.) (vin.) (ixo 

E Fischer dehydrated pacudo-uric acid (fonncd irom iwtMSium 
ji. t'wner « 1 anhydrous oxalic acid to 

X"C o'^r^^ithTu gc % Ijvdroc^loric acid 

oi alcohol, giving uric acid (III.). 

HN-CO-C-NHCOAI^i. I™ 

1 tl “♦ 1 ll /L/U 

OCNHCNH- 

(in.) 


HNCO-C-NH.J 


OC'NHC'NH, 
(II.) 


OC-NHC-NH, 

(JO . . , 

Uric acid is a white, microcrystalline powder. It is odourlera 

cScatotoit'yteldrilkaUnT^^^^ 

I-Mcthvl uric acid was prepared by E 
Memyi yric monomethyl 

aUoxa" ani rmmoil^‘fuTnhite!’^whlc/co^d?nU together to f 
*i methvluramil. This, with potassium cyanatc, gives i-methyl 

Sra .iS: 

3-or lead urate with methyl iodide. It is 

^.Jiv^Woric Mid to no' C., or bv the condensation of alloxan 

i? (o's;? VS 7 .* «sr sf" S-S"I 

tate? Vthl melllyl «"« ^ 0^ fl-Methyl one aeod wM 

sssfioS SaS^s avi'?.VeW««re PF 5 

(^«« 1&)7 agS, m 18I) who obtained it by coti- 
dm^iig acetoacetic ester and monomethyl 

rend’s method. The constitution of this acid is not defimtey 
^",°.^"or v-Dimethvl uric add is obtained by converting dimethyl 

.„ass’'t7Ms;. i,,"“s»T Crrife- 

into nosition i and the dimethyl compound so form^ on 
§ihi^on wX water and the simultaneous action °J 
i«am iriclds iVdimothyl-6-8-dioxy-»-chlorpurin. from wl^ 
?9 SmeSiyl uric acid is o%ncd .by 

?lmlSvl uric acid (E. Fischer, Her., 1897, 3^ p. SH) w '’y,“|S*“* 
iX^H,B.HiUanc\C.F. iLbtty.Amtr. Chm.Jown., i88o-i88i,a. 


iS®^-*AMyi-8-oxy-2-6-dichl^^^ with hy&rochlonc acid to 
‘^?-,V-Trimethyl uric acid, or hydroxycafloine, may Jf 

Slm«hvi 6-8-dSxy-2-chlorpurin (see i-g-dimetkyl unc aciA, above^ 

-aS irs 

by Srtllylatinl mic acid and the other methyl unc acids. It has a 
is ^aminppurin. It ha* 

SieWoSTwiSh‘‘ammoi“a! Md rUuc^S^ro renting O-amin^ 

§ 5 ||:r s;.s.£|wH/3^r:s 

«sS!?"SsS!£;f 4 ? 

f convCTtrit into hypoxanthine; whilst hydrochloric 

Nitrous Mid cony t inr into ammonia, carbon 

add mSXocoU (A. Lssi. Her., 1890, 23, p. 225; 

'“l^dmino^oJtamiiiopurin, is obtained from sM-dichlor-s-nitr^ 
l^acnmo, or ^ a ^ . heating t with ammonia, when 

pyrimidine (*“..^«””ji^Xne is forme^d, Keduction of this 
2-4-diamm(>5-nrtr^y Cannons clilorido and hydrochloric acid 
compound by mcMS of stMnous^emon Condenses with 

r^m iIqa 18 p. 434) bv methylating adenine, and has bcim 

imi^daTi ^50-* C^lnA rXcin| the resulting f.-oxy-2-aniino-8- 
SnlUbydrio^cM^^^^ 

(nn'1rorwS“^adM (IV^^ heating wS concen- 

tra^ formic acid:- OH 

hSc CH. ^ H^-e CH _ H^-C C-NH. _ H^NC C-NH 

„ n-c^nh, n^c-nh. n-c-n. 

It Li also be obt^ 

^pcir-2ker fjirm 

d"X^Wyrimidine (III.). This com- 
&'XXboiled’with a po'/o^futiDn of formic Mid gives 
guanine formate:- 

CN-NHC -^CN-NH-CCH - CN-NH-Ct-NH, 

,110 

It is an whous P-d^dUe i"-^“;«^^5'’’on'!?erts'‘h’ inte 
has both “ oxidir^^ hydrochloric acid and potassium 

, 7 as 3 ?si;'J ss 

2*6’8 tnchlorpurm and Jf^„-j-glj,ercsul^ng6-aminc>-2- 

?x|X 7 KS’SS 5 .y 2 wll^”'!«!^ 

odic acid (E* Fiacher, /oc» cit,)* 
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7-Methyl guanine is obtained from y-methyl-d-oxy-j-chlorpurin 
(see above) by the action of aqueous ammonia at ijo° C. It also 
results instead of the expected y-methyl-a-oxy-e-aminopnrin, 
when 7-niethyl-^amino-a-chIorpurin is treated with dilute alkalis 
(E. Fischer, Btr., 1898, 31, p. 54*). owing to ring splitting in the 
1'^position, followed by elimination of halogen aciu. 

Thioputins.—Vl. Traube (Ann., 1904, 331, pp. 66 seq.) 
obtained many compounds of the purin group by using 
thiourea, which is condensed with cyanacetic ester, &c., to form 
thiopyrimidincs. These in turn yield thiopurins, which on 
oxidation with dilute nitric acid are converted into purin 
compounds, thus:— 

HjN ayt HN-CO HNCO HN CO 

SC+6H0 SCCH, ^SCC'NH, -►SCO-NHv 

11 J L 1 1 

tN HN-CiNH HKO-NH, HN-C-N ^ 

Various thiopurins have been obtained by E. Fischer (Ber., 
1898, 31, p. 431), principaTly by acting with potassium 
sulphydrate on chlorinated purin compounds. 

a-6-8-Trithiopurin is obtained from the corresponding trichlor- 
purin and pota.s.sium sulphydrate. It forms a light yellow mass 
which carbonizes on heating. It is almost insoluble in water and 
icohol; but roadUy dissolves in dilute solutions of the caustic 
alkalis and of ammonia. 

Much work has been done by J. Taicl (Brr., 1900, seq.) on the 
electrolytic reduction of the members of the purin group. The 
substance to be reduced is dbsolvcd in a 50-75 % solution of sul¬ 
phuric acid and placed in a porous cell containing a lead cathode, 
the whole being then placed in a jo-fw % solution of sulphuric 
acid in the anode cell. It is found that xanthine and its homologuea 
take up four atoms of hydrogen per molecule and give rise to the 
so-callctl desoxy-eompounds, which are stronger bases than the 
original substances. Uric acid takes up six hydrogen atoms per 
molecule and gives purme, CjH,N,0„, and it is apparently the 
oxygen atom attached to the carbon atom number 6 which is 
rqjlaced by hydrogen, since when purono is heated with baryta, 
two molecules of carbon dioxide are liberated for one of purone. 
Consequently purone must contain two urea rcsitlues, which ncce.s!ii- 
tales the presence of the >CO groups in positions 2 and 8. (F.G.P.*) 

PURITANISM (Ut. puritas, purity), the name given— 
originally perhaps in a hostile .sense on the analogy of Cathwism 
(secCATHARs)—to the movement for greater strictness of life and 
simplicity in worship which grew up in the Church of England in 
the i6th century among those who thought that there had not 
lx;en a sufficient divergence from the Roman Church, and which 
ultimately led to the rise of a number of separatist denomina¬ 
tions. Thomas Fuller (Church History) traces the earliest use of 
the term “ Puritan ” to 1564. The terms “ Precisian,” “ Puritan,” 
“Presbyterian,” were all used by Archbishop Parker in his 
letters about this time as nicknames for the same party, and ten 
years later the name was in common use. 

See England, Church of; Congrf.gationahsm; Presby¬ 
terianism, (Sec.; al.so D. Neal, History of the Puritans (cd. Toulmin, 
5 vols., 1822); E. Dowdon, Puritan and Anglican (190X); J. Heron, 
A Short Hiitory of Puritanism (1908)- 

PURLIEU, a word used of the outlying parts of a place or 
district, sometimes in a derogatory sense. It was a term of the 
old English forest law (if.71.), and meant, as defined by Manwood 
(Treatise of the Forest Laas), “a certain territory of ground 
adjoining unto the forest,... which ... was once forest-land and 
afterwards disafforested by the perambulations made for the 
severing of the new forests from the old.” The owner of free- 
lands in the purlieu to the yearly value of forty shillings was 
known as a “ purlieu-man ” or “ purlcy-man.” There seems 
no doubt that “ purlieu ” or “ purley ” represents the Anglo- 
French purali, puralee ( 0 . Fr. pouraler, puraler, to go through, 
Lat. perambulare), a legal term meaning properly a perambula¬ 
tion to determine the boundaries of a manor, parish, &c. 

PURLIN, a term in architecture for the longitudinal timbers 
of a roof, which are carried by the principal rafters and the end 
walls and support the common rafters. 

PURNEA, or Purniah, a town and district of British India, 
in the Bh^pur division of Bengal. The town is on the left 
bank of the little river Saura, with a railway station. Pop. 
(1901), 14,007. It has a bad reputation for fever. 

The District of Purnea has an wea of 4994 sq. m. and a 
population (1901) of 1,874,794, showing a decrease of 3'6 % 


in the decade. The district extends from the Ganges north¬ 
wards to the frontier of Nepal. It is a level, depressed tract of 
country, consisting for the most part of a rich, loamy soil of 
alluvial formation. It is traversed by several rivers fcwing 
from the Himalayas, which afford great advantages of irriwtion 
and waterrcarriage; in the west the soil is thickly covered with 
sand deposited by changes in the course of the Kusi. Among 
other rivers are the Mahwanda and the Panw. Under Mahpm- 
medan rule Purnea was an outlying province, yielding little 
revenue and often in a state of anarchy. Its local governor 
raised a rebellion again.st Suraj-ud-daula in 1757,after the lapture 
of Qilcutta. The principal crops are rice, pul.ses and oilseeds. 
The cultivation of indigo is declining, but that of jute is 
extending. The district is traversed by branches of the 
Eastern Bengal railway, which join the Bengal and North- 
Western railway at Katihar. 

PURPLE, a colour-name, now given to a shade varying 
between crimson and violet. Formerly it was used, as the origin 
of the name shows, of the deep crimson colour called in Latin 
purpura, purpureus, and in Greek iropifisSpa, rropiiipeos (from 
TTopTpvpfiv, to grow dark, especially used of the sea). This was 
properly the name of the shellfish (Purpura, Murex) which 
yielded the famous 'fyrian dye, the particular mark of the 
dress of emperors, kings, chief magistrates and other dignitaries, 
whence “ the purple ” still signi&s the rank of emperors or 
kings. 

The title of porphyrogenitus (Gr. mpipvpoyiyrtiTos) was borne 
particularly by Con.stantine Vll., Byzantine emperor, but was also 
used generally of those born of the Byzantine imperial family. This 
title, generally tran.slated " born in the purple,” either refers to the 
purple robes m which the imperial children were wrapped at birth, 
or to a chamber or part oi the imperial palace, called the Porphyra 
(nipfypa), where the birth.s took place. Whether this Porphyra 
signified a chamber with purple hangings or lined with poqihyry is 
not known (sec Seldcn, Tttles of Honour, ed. 1672, p. 60 seq.). 

PURPURA, in pathology, a general term for the symptom 
of purple-coloured spots upon the surface of the body, due to 
extravasations of blood in the skin, accompanied occasionally 
with haemorrhages from mucous membranes. The varieties 
of purpura may be conveniently divided as follows: (a) to^c, 
following the administration of certain drugs, notably copaiba, 
quinine, ergot, belladonna and the iodides; also following snake¬ 
bite; (b) cachectic, seen in persons suffering from such diseases 
as tuberculosis, heart disease, cancer, Bright’s disease, jaundice, 
as well as from certain of the infectious fevers, extravasations 
of the kind above mentioned being not infrequently present; 
(t) neurotic; (d) arthritic, which includes the form knovm as 
“ Purpura simplex,” in which there may or may not be articular 
pain, and the complaint is usually ushered in by lassitude and 
feverishnes.s, followed by the appearance on the surface of the 
Ixjdy of the characteristic spots m the form of small red points 
scattered over the skin of the limbs and trunk. The spots arc 
not raised above the surface, and they do not disappear on 
pressure. Their colour soon becomes deep purple or nearly 
black; but after a few days they undergo the changes which 
are observed in the case of an ordinary bruise, passing to a green 
and yellow hue and finally disappearing. When of minute size 
they are termed “ pctechiae ” or “ stigmata,” when somewlwt 
larger “ vibiccs,” and when in patches of considerable size 
“ ecchymoses.” They may come out in fresh crops over a 
lengthened period. 

Purpura rheumatica(Sch6nlein’B disease) is a remarkable variety 
characterized by sore throat, fever and articular pains accompanied 
by purpuric spots and associated with urticaria and occasionally 
woth definite nodular infiltrations. This is by many writers con¬ 
sidered to be a separate disease, but it is usually regarded a.s of 
rheumatic origin. 

Purpura hacmorrhagica (acute haemorrhagic purpura) is a more 
serious foriiL in which, in addition to the phenomena alre.-idy men¬ 
tioned as tmccting the skin, there is a tendency to the occurrence 
of haemorrhage from mucous surfaces, especially from the nose, 
but also from the mouth, lungs, stomach, bowels, kidneys, &c., 
sometimes in large and dangerous amount. Great physical prostra¬ 
tion is apt to attend this form of the disease, and a fatal result some¬ 
times follows the successive haemorrhages, or is suddenly precipitated 
by the occurrence of an extravasation of blood into the brain. 
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The treatment will bear reference to any causes which may 
be dbcovered as associated -with the onset of the disease, such 
as unfavourable hygienic conditions, and nutritive defects 
should be rectified by suitable diet. The various preparations 
of iron seem to be the best medicinal remedie.s in this ailment, 
while more direct astringents, such as gallic acid, ergot of rye, 
turpentine or acetate of lead, will in addition be called for in 
severe cases and especially when haemorrhage occurs. Sir A. 
Wright considers that in all cases of purpura the coagulation¬ 
time of the blood should be estimated. In such cases the time 
taken for clotting may be increased to three times as long as 
that taken by normal blood. He therefore advises calcium 
chloride in ordter to increase coagulability. In severe haemor¬ 
rhages, adrenalin is often useful. 

roRRAH, PuRKoH, or Poao, a secret society of Sierra Leone, 
West Africa. Only males are admitted to its ranks, but two 
other affiliated and secret associations exist, the Yassi and the 
Bundu, the first of which is nominally reserved for females, 
but members of the Purrah are admitted to certain ceremonies. 
All the female members of the Yassi must be also members of 
the Bundu, which is strictly reserved to women. Of the three, 
the Purrah is by far the most important. The entire native 
population is governed by its code of laws. It primarily 
re pres e n ts a type of freeitmsonry, a “ friendly ” society to which 
even infants are temporarily admitted, the ceremony in their 
case consisting merely of carrying them into the Purrah “ bush ” 
and out again. But this side of the Purrah is merged in its 
larger objects as represented' by its two great aspects, the 
religious and the civil. Under the former, boys join it at 
puberty, while under the latter it is practically the native 
governing body, making laws, deciding on war and peace, &r. 

The Purrah has its special ritual and language, tattooing and 
symboK but details are unknown, a-s the oath of secrecy is ruways 
kept. It meets usually in the dry sea.son, between the months of 
October and May. The rendezvous is in " the buali," an enclosure, 
separated into apartments by mata and roofed only by the over¬ 
hanging trees, serving as a club-house. There are three grades, the 
first for chiefs and " big men,” the second for fetish-priests and the 
third for the crowd. The ceremonies of the Purrah are presided 
over by the Purrah " devfl," a man in fetish dress, who addressc.s 
the meeting through a long tube of wood. 

The Purmh can place its taboo on anything or anybody; 
and as no native would venture to defy it* order, much trouble 
has been caused where the taboo has been laid upon the crops. 
In 1897 the British or local government was compelled to pass a 
special ordinance absolutely forbidding the imposition of the 
taboo on all indigenous products. Of the affiliated societies 
the Yassi appears to some extent to be on association for provid¬ 
ing men and women, who believe themselves ill through 
“ fetish," with medical treatment, on payment of certain fees. 
The women's Bundu is m many ways a replica of the men’s 
Purrah, though without political power. 

See T. J. Alldridge, Th« Sktrbro and its Hintniand (1901). 

PURSE (Late Lat. hwsa, adapted fromGr. piptm, hide, skin; 
pos.sibIy 0 . Eng. pusa, bag, has influenced the change from b to p), 
a small bag for holding money, originally a leather pouch’ tied 
at the mouth, but now of various shapes. The great seal of 
England is borne by the purse-bearer in a puiise, usually .styled 
“ burse," decorated with the arms of the kingdom, the “ burse ’’ 
being thus one of the insignia of office of the lord chancellor of 
England. The “ privy purse ’’ is the amount of public money 
set apart in the civil list for the private and personal use of the 
sovereign (see Privy Purse). 

PURSER, the old name fur the paymaster of the British and 
American navies still used in merchant vessels of to-day. In 
the British navy lie was appointed by a warrant from tlie 
admiralty, and was paid partly by salary and partly by a 
percentage (10 %) on the value of uncxper.dcd stores. 

PURSLARE, the common name for a small fleshy annual 
with prostrate stems, entire leaves and small yellow flowers, 
known botanically as Poriulaca oUracea, It is a native of India, 
which was introduced into Europe as a salad plant, and in some 
Countries has spread so as to become a noxious weed. In certain 


parts of the United States the evil qualities of “ pussly " have 
become proverbial. Its juice is refreshing and is used in tropical 
countries as a refrigerant in fever. Some of the species of the 
same genus, such as P. grandifiora and its varieties, are grown 
in gardens on rock-worit owing to the great beauty and deep 
colouring of their flowers, the short duration of individual 
blossoms bcisg cumpeosated ftw by the abundance with which 
they are produced. 

PURSUIVANT ( 0 . Fr. porsivant, pourswant, mod. poftnummt, 
strictly an attenduit, from poursuivrt, to follow), the name of a 
member of the third and lowest rank of heraldic officers, formerly 
an attendant on the heralds. There are four pursuivants in 
the English Heralds’ College, Rouge Croix, BluemantJe, Rouge 
Dragon and Portcullis; three in the Court of Lyon King of Arms 
(Scotland), Carrick, Unicorn and March; and four in the court 
of Ulster King of Arms (Ireland), Athlone and three St Patrick 
pursummts. (See Her alp and Heraldry.) 

PURULIA, a town of British India, headqoarters of Manbhuut 
district in Bengal, on the Sini-Asansol branch of th.e Bcngal- 
Nagpur railway. Pop. (1901), 17,*91. It is a growing centre 
of trade. 

PURVEYANCE (Lat. prwidere, to provide), in England in 
former times the right of the sovereign when travelling through 
the country to receive food and drink and maintenance generally 
from his subjects for himsell and his retinue. The custom dates 
from Anglo-Saxon times and is analogous to the right of fodrutn, 
or anwnc mlitaris, exercised by the Frankish kings. Although 
in early times purveyance was reasonable and necessary, enabling 
the king to make journeys lor the purpose of administering 
; justice and discharging the other dulKs of government, it was 
I liable to grave abuses, and under the later Plantagenet kings 
it became very oppressive. Provision for the royal needs was 
inteiprctcd in the widest possible sense, and the right was 
exercised, not only on behalf of the king, but on behalf of his 
relatives. Besides victuals it included the cumpulsoty use of 
horses and carts and even the enforcement of personal labour. 
Not infrequently no payment was made; when it was it often 
took the form of tallies, which gave the recipient the right to 
deduct the amonnt from any taxes he might have to pay in 
the future. Purveyors were appointed to requisition goods, 
and they also fixed the price. I’lic abuses of purveyance, which 
appear to have reached their climax during the reign of Edward 1 ., 
frequently provoked Ic^islatioi). Chapter xxviii. of Magna 
Carta is directed against them, while further attempts to curli 
them were made in the Statute of Westminster of 1275 and in the 
ArticuU super cartas u{ 1300. Purvtyance was entirely forbidden 
by the ordinance of 1311, but in spite of all prohibitions its evils 
grew and flourished. During the reign of Edward III. ten 
statutes were directed against it, and by a law of 1362 it was 
restricted to the personal wants of the king end queen; at the 
same time die hated name of purveyor was chang^ to that oi 
buyer, and ready money was ordered to be paid for the articles 
taken. From this time litUe was heard about the evils of 
purveyance until 1604, when the House of Commons petitioned 
James L, giving some striking illustrations of its hardships. 
It was asserted that when the royal officials required 200 carts 
they ordered 800 or 900 to be brought, in order that they might 
obtain bribes from the owners. Bacon called purveyance “ the 
most common and general abuse of all others in the kingdom.” 
Twice James entered into negotiations with his parliament 
for commuting his crown rights, of which purveyance 
was one, for an annual payment, but no arrangement wa.s 
reached. In i66o, however, the right of purveyance, which had 
fallen into disuse with the execution of Charles I., was surren¬ 
dered by Charles II. in return for the grant of an excise onJjecr 
and liquors. The custom was exercised by almost all European 
sovereigns, and in France at least was as oppressive as in 
Plngland. The word purveyor now means merely a vendor, 
generally a vendor of food and drink. 

See W. Stubbs, CanstiMicmal History of England (1896), vol. ii.; 
H. Hallatn, CimstiMionsil History of England (18O3); and S. II. 
Gardiner, History of England (1905), vol. i. 
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7-Methyl guanine is obtained from y-methyl-d-oxy-j-chlorpurin 
(see above) by the action of aqueous ammonia at ijo° C. It also 
results instead of the expected y-methyl-a-oxy-e-aminopnrin, 
when 7-niethyl-^amino-a-chIorpurin is treated with dilute alkalis 
(E. Fischer, Btr., 1898, 31, p. 54 *). owing to ring splitting in the 
1'^position, followed by elimination of halogen aciu. 

Thioputins.—Vl. Traube (Ann., 1904, 331, pp. 66 seq.) 
obtained many compounds of the purin group by using 
thiourea, which is condensed with cyanacetic ester, &c., to form 
thiopyrimidincs. These in turn yield thiopurins, which on 
oxidation with dilute nitric acid are converted into purin 
compounds, thus:— 

HjN ayt HN-CO HNCO HN CO 

SC+6H0 SCCH, ^SCC'NH, -►SCO-NHv 
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tN HN-CiNH HKO-NH, HN-C-N ^ 

Various thiopurins have been obtained by E. Fischer (Ber., 
1898, 31, p. 431), principaTly by acting with potassium 
sulphydrate on chlorinated purin compounds. 

a-6-8-Trithiopurin is obtained from the corresponding trichlor- 
purin and pota.s.sium sulphydrate. It forms a light yellow mass 
which carbonizes on heating. It is almost insoluble in water and 
icohol; but roadUy dissolves in dilute solutions of the caustic 
alkalis and of ammonia. 

Much work has been done by J. Taicl (Brr., 1900, seq.) on the 
electrolytic reduction of the members of the purin group. The 
substance to be reduced is dbsolvcd in a 50-75 % solution of sul¬ 
phuric acid and placed in a porous cell containing a lead cathode, 
the whole being then placed in a jo-fw % solution of sulphuric 
acid in the anode cell. It is found that xanthine and its homologuea 
take up four atoms of hydrogen per molecule and give rise to the 
so-callctl desoxy-eompounds, which are stronger bases than the 
original substances. Uric acid takes up six hydrogen atoms per 
molecule and gives purme, CjH,N,0„, and it is apparently the 
oxygen atom attached to the carbon atom number 6 which is 
rqjlaced by hydrogen, since when purono is heated with baryta, 
two molecules of carbon dioxide are liberated for one of purone. 
Consequently purone must contain two urea rcsitlues, which ncce.s!ii- 
tales the presence of the >CO groups in positions 2 and 8. (F.G.P.*) 

PURITANISM (Ut. puritas, purity), the name given— 
originally perhaps in a hostile .sense on the analogy of Cathwism 
(secCATHARs)—to the movement for greater strictness of life and 
simplicity in worship which grew up in the Church of England in 
the i6th century among those who thought that there had not 
lx;en a sufficient divergence from the Roman Church, and which 
ultimately led to the rise of a number of separatist denomina¬ 
tions. Thomas Fuller (Church History) traces the earliest use of 
the term “ Puritan ” to 1564. The terms “ Precisian,” “ Puritan,” 
“Presbyterian,” were all used by Archbishop Parker in his 
letters about this time as nicknames for the same party, and ten 
years later the name was in common use. 

See England, Church of; Congrf.gationahsm; Presby¬ 
terianism, (Sec.; al.so D. Neal, History of the Puritans (cd. Toulmin, 
5 vols., 1822); E. Dowdon, Puritan and Anglican (190X); J. Heron, 
A Short Hiitory of Puritanism (1908)- 

PURLIEU, a word used of the outlying parts of a place or 
district, sometimes in a derogatory sense. It was a term of the 
old English forest law (if.71.), and meant, as defined by Manwood 
(Treatise of the Forest Laas), “a certain territory of ground 
adjoining unto the forest,... which ... was once forest-land and 
afterwards disafforested by the perambulations made for the 
severing of the new forests from the old.” The owner of free- 
lands in the purlieu to the yearly value of forty shillings was 
known as a “ purlieu-man ” or “ purlcy-man.” There seems 
no doubt that “ purlieu ” or “ purley ” represents the Anglo- 
French purali, puralee ( 0 . Fr. pouraler, puraler, to go through, 
Lat. perambulare), a legal term meaning properly a perambula¬ 
tion to determine the boundaries of a manor, parish, &c. 

PURLIN, a term in architecture for the longitudinal timbers 
of a roof, which are carried by the principal rafters and the end 
walls and support the common rafters. 

PURNEA, or Purniah, a town and district of British India, 
in the Bh^pur division of Bengal. The town is on the left 
bank of the little river Saura, with a railway station. Pop. 
(1901), 14,007. It has a bad reputation for fever. 

The District of Purnea has an wea of 4994 sq. m. and a 
population (1901) of 1,874,794, showing a decrease of 3'6 % 


in the decade. The district extends from the Ganges north¬ 
wards to the frontier of Nepal. It is a level, depressed tract of 
country, consisting for the most part of a rich, loamy soil of 
alluvial formation. It is traversed by several rivers fcwing 
from the Himalayas, which afford great advantages of irriwtion 
and waterrcarriage; in the west the soil is thickly covered with 
sand deposited by changes in the course of the Kusi. Among 
other rivers are the Mahwanda and the Panw. Under Mahpm- 
medan rule Purnea was an outlying province, yielding little 
revenue and often in a state of anarchy. Its local governor 
raised a rebellion again.st Suraj-ud-daula in 1757,after the lapture 
of Qilcutta. The principal crops are rice, pul.ses and oilseeds. 
The cultivation of indigo is declining, but that of jute is 
extending. The district is traversed by branches of the 
Eastern Bengal railway, which join the Bengal and North- 
Western railway at Katihar. 

PURPLE, a colour-name, now given to a shade varying 
between crimson and violet. Formerly it was used, as the origin 
of the name shows, of the deep crimson colour called in Latin 
purpura, purpureus, and in Greek iropifisSpa, rropiiipeos (from 
TTopTpvpfiv, to grow dark, especially used of the sea). This was 
properly the name of the shellfish (Purpura, Murex) which 
yielded the famous 'fyrian dye, the particular mark of the 
dress of emperors, kings, chief magistrates and other dignitaries, 
whence “ the purple ” still signi&s the rank of emperors or 
kings. 

The title of porphyrogenitus (Gr. mpipvpoyiyrtiTos) was borne 
particularly by Con.stantine Vll., Byzantine emperor, but was also 
used generally of those born of the Byzantine imperial family. This 
title, generally tran.slated " born in the purple,” either refers to the 
purple robes m which the imperial children were wrapped at birth, 
or to a chamber or part oi the imperial palace, called the Porphyra 
(nipfypa), where the birth.s took place. Whether this Porphyra 
signified a chamber with purple hangings or lined with poqihyry is 
not known (sec Seldcn, Tttles of Honour, ed. 1672, p. 60 seq.). 

PURPURA, in pathology, a general term for the symptom 
of purple-coloured spots upon the surface of the body, due to 
extravasations of blood in the skin, accompanied occasionally 
with haemorrhages from mucous membranes. The varieties 
of purpura may be conveniently divided as follows: (a) to^c, 
following the administration of certain drugs, notably copaiba, 
quinine, ergot, belladonna and the iodides; also following snake¬ 
bite; (b) cachectic, seen in persons suffering from such diseases 
as tuberculosis, heart disease, cancer, Bright’s disease, jaundice, 
as well as from certain of the infectious fevers, extravasations 
of the kind above mentioned being not infrequently present; 
(t) neurotic; (d) arthritic, which includes the form knovm as 
“ Purpura simplex,” in which there may or may not be articular 
pain, and the complaint is usually ushered in by lassitude and 
feverishnes.s, followed by the appearance on the surface of the 
Ixjdy of the characteristic spots m the form of small red points 
scattered over the skin of the limbs and trunk. The spots arc 
not raised above the surface, and they do not disappear on 
pressure. Their colour soon becomes deep purple or nearly 
black; but after a few days they undergo the changes which 
are observed in the case of an ordinary bruise, passing to a green 
and yellow hue and finally disappearing. When of minute size 
they are termed “ pctechiae ” or “ stigmata,” when somewlwt 
larger “ vibiccs,” and when in patches of considerable size 
“ ecchymoses.” They may come out in fresh crops over a 
lengthened period. 

Purpura rheumatica(Sch6nlein’B disease) is a remarkable variety 
characterized by sore throat, fever and articular pains accompanied 
by purpuric spots and associated with urticaria and occasionally 
woth definite nodular infiltrations. This is by many writers con¬ 
sidered to be a separate disease, but it is usually regarded a.s of 
rheumatic origin. 

Purpura hacmorrhagica (acute haemorrhagic purpura) is a more 
serious foriiL in which, in addition to the phenomena alre.-idy men¬ 
tioned as tmccting the skin, there is a tendency to the occurrence 
of haemorrhage from mucous surfaces, especially from the nose, 
but also from the mouth, lungs, stomach, bowels, kidneys, &c., 
sometimes in large and dangerous amount. Great physical prostra¬ 
tion is apt to attend this form of the disease, and a fatal result some¬ 
times follows the successive haemorrhages, or is suddenly precipitated 
by the occurrence of an extravasation of blood into the brain. 
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of the Royal Society, a writer on varied topics to the reviews, 
and the author of the hymn “ Lord of our Life and God of our 
Salvation.” 

PUSHBALL, a game played by two sides on a held usually 
140 yds. long and 50 yds. wide, with a ball 6 ft. in diameter and 
50 lb in weight. The sides usually number eleven each, there 
being five forwards, two left-wings, two right-wings and two 
goal-keepers. The goals consist of two upright posts 18 ft. high 
and 20 ft. apart with a crossbar 7 ft. from the ground, The 
game lasts for two periods with an intermission. Pushing the 
ball under the bar counts 5 points; lifting or throwing it over the 
bar counts 8. A touchdown behind ^oal for safety counts * to 
the attacking side. The game was invented by M. G. Crane, 
of Newton, Massachusetts, in 1894, and was taken up at Harvard 
University the next year, but has never attained any considerable 
vogue. In Great Britain the first regular game was played at 
the Crystal Palace in 190a by teams of eight. The English rules 
are somewhat different from those obtaining in the United States. 
Pushball on horseback was introduced in 1902 at Durland’s 
Riding Academy in New York, and has been played in England 
at the Military Tournament. 

FUSHKAR, a town of British India, in Ajmere district, 
Rajpulana, 7 m. N. of Ajmere town. Pop. (1901), 3831. It 
derives its name from a small lake among the hills, 2389 ft. above 
the sea, in which Brahma is once .said to have bathed as a pen¬ 
ance. It conUiin.s one of the very few temples, in all India, 
dedicated to Brahma. At the annual celebration (Oct.-Nov.) 
about 100,000 pilgrim.s come to bathe in the lake. 

PUSHKIN, ALEXANDER (1799-1837), Russian poet, was 
born at Moscow on the 7th of June 1799. He belonged to an 
ancient family ot boyars; his maternal great-grandfather, a 
favourite negro ennobled by Peter the Great, bequeathed to him 
curly hair and a somewhat darker complexion than falls to the 
lot of the ordinary Russian. In 1811 the future poet entered 
the newly founded lyceum of Tsarskoe Seld, situated near St 
Petersburg. On quitting the lyceum in 1817 he was attached 
to the ministry of foreign affairs, and in this year he began the 
composition of his Ruslan atid Ly’udmila, a poem which was 
completed in tSeo. Meanwhile Pushkin mixed in all the gayest 
society of the capital, and it seemed as if he would turn out a 
mere man of fa.shion instead of a poet. Bitt a very daring Ode 
to Liberty written by him had been circulated in manuscript in 
St Petersburg. This production having been brought to the 
notice of the governor, the young author only escaped a journey 
to Siberia by accepting an official position at Kishinev in Bess¬ 
arabia, in southern Russia. If we follow the chronological order 
of his poems, we can trace the enthusiasm with which he greeted 
the ever-changing prospects of the sea and the regions of the 
Danube and the (.’rimea. 

At this time Pushkin was, or affected to be, overpowered 
by the Byronic “ Weltschmerz.” Having visited the baths of 
the Caucasus for the re-establishment of his health in 1822, he 
felt the inspiration of its magnificent scenery, and composed 
The Prisoner of the Caucasus, narrating the story of the love of a 
Circassian girl for a youthful Russian officer. This was followed 
by the Fountain of Bakhchisarai, which tells of the detention of 
a young Polish captive, a Countess Potocka, in the palace of the 
khans of the Crimea. About the same time he composed some 
interesting lines on Ovid, whose place of banishment, Tomi, was 
not far distant. To this period belongs also the Ode to Napoleon, 
which is inferior to the fine poems of Byron and Manzoni, or 
indeed of Lermontov, on the same subject. In the Lay concern¬ 
ing the Wise Oleg we see how the influence of Karamzin’s 
History had led the Russians to take a greater interest in the 
early records of their country. The next long poem was the 
Gipsies (Tzuigani), an Oriental tale of love and vengeance, in 
which Pushkin has admirably delineated these nomads, whose 
strange mode of life fascinated him. During his stay in southern 
Russia he allowed himself to get mixed up with the secret 
societies then rife throughout the country. He also became 
embroiled with his chief, Count Vorontzov, who sent him to 
report upon the damages which had been committed by locusts 
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in the southern part of Bessarabia. Pushkin took this as a 
premeditated insult, and sent in his resignation; and Count 
Vorontzov in his official report requested the government to 
remove the poet, “ as he was surrounded by a society of political 
and literary fanatics, whose praises might turn his head and make 
him believe that he was a great writer, whereas he was only a 
feeble imitator of Lord Byron, an original not much to be com¬ 
mended.” The poet quitted Odessa in 1S24, and on leaving 
wrote a fine Ode to the Sea. Before the dose of the year he had 
returned to his father’s seat at Mikhailovskoe, near Pskov, 
where he soon involved himself in trouble on all sides. In his 
retirement he devoted a great deal of time to the study of the 
old Russian popular poetry, the huilinas, of which he became 
a great admirer. Recollections of Byron and Andr6 Chenier 
gave the inspiration to some fine lines consecrated to the latter, 
m which Pushkin appeared more conservative than was his wont, 
and wrote in a spirit antagonistic to tlic French Revolution. 
In 1825 he published his tragedy Boris Godunov, a bold effort 
to imitate the style of Shakespeare. Up to this time the tradi¬ 
tions of the Russian stage, such as it was, had been French. 

In 1825 the conspiracy of the Dekabrists broke out. Many of 
the conspirators were personal friends of Pushkin, e.specially 
Kuchelbecker and Pustchin. The poet himself was to a certain 
extent compromised, but he succeeded in getting to his house 
at Mikhailovskoe and burning all the papers which might have 
been prejudicial to him. Through influential friends he suc¬ 
ceeded in making bis peace with the emperor, to whom he was 
presented at Moscow soon after his coronation. The story goes 
that Nicholas said to Count Bludov on the same evening, “ I 
have just been conversing with the most witty man in Russia.” 
In 1828 appeared Poltava, a spirited narrative poem, in which 
the expedition of Charles XII. against Peter and the treachery 
of the hetman Mazeppa were described. In 1829 Pushkin 
again visited the Caucasus, on this occasion accompanying the 
expedition of Prince I’askevich. He wrote a pleasing account 
of the tour; many of the short lyrical pieces suggested by the 
scenery and associations of his visit are delightful, especially 
the lines on the Don and the Caucasus. In 1831 Pushkin married 
Natalia Goncharov, and in the following year was again attached 
to the ministry of foreign affairs, with a salary of 5000 roubles. 
He now busied himself with an historical account of the revolt 
of the Cossack Pugachev, who almost overthrew the empire of 
Catherine and was exec-uted at Moscow in the latter part of the 
i8th century. While engaged upon this he wrote The Captain's 
Daughter, one of the best.of his pro.se works. In J832 was 
completed the poem Eugene Onyegin, in which the author 
modelled his style upon the lighter sketches of Bynon in the 
Italian manner. Yet no one can accuse Pushkin of want of 
nationalism in this poem : it is Russian in every fibre. 

In 1837 the poet, who had been long growing in literary 
reputation, fell mortally wounded in a duel with Baron George 
Heckeren d'Anthis, the adopted son of the Dutch minister then 
resident at the court of St Petersburg. D’Auth^s, a vain and 
frivolous young man, had married a sister of the poet’s wife. 
Notwithstanding this he aroused Pushkin’s jealousy by some 
attentions which he paid Natalia; but the grounds for the poet’s 
anger, it must be confessed, do not appear very great. Pushkin 
died, after two days’ suffering, on the afternoon of Friday the 
loth of February. D'Anthds was tried by court martial and 
expelled the country. In 1880 a statue of the poet was erected 
at the Tver Barrier at Moscow, and fetes were held in his honour, 
on which occasion many interesting memorials of him were 
exhibited to his admiring countrymen and a few foreigners who 
had congregated for the festivities. Pushkin left four children; 
his widow was afterwards married to an officer in the army, 
named Lanskoi; she died in 1863. 

Pushkin’s poetical tales are spirited and full of dramatic 
power. The influence of Byron is undoubtedly seen in them, 
but they are not imitations, still less is anything in them plagi¬ 
arized. Boris Godunov is a fine tragedy; on the whole Eugene 
Onyegin must be considered Pushkin’s masterpiece. Here we 
have a great variety of styles—satire, pathos and humour mixed 
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together. The character-painting is good, and the descriptions 
of scenery introduced faitliful to nature. The poem in many 
places reminds us of Byron, who himself in his mixture of the 
pathetic and the humorou,s was a disciple of the Italian school. 
Pushkin also wrote a great many lyrical pieces. Interspersed 
among the poet’s minor works will be found many epigrams, 
but some of the best composed by him were not so fortunate as 
to pass the censorship, and must be read in a supplementary 
volume published at Berlin. As a prose writer Pushkin has 
considerable merits. Besides his History of the Revolt of Puga¬ 
chev, which is perhaps too much of a compilation, he published a 
small volume of tales under the turn de plume of Ivan Byelkin. 
These all show considerable dramatic power: the best are The 
Captain's Daughter, a tale of the times of Catherine II.; The 
U^ertaker, a very ghostly story, which will remind the English 
reader of some of the tales of Edgar Poe; The Pistol Shot; and 
The Queen of Spades. 

The academy oS St Petersburg has recently issued a complete 
edition oi the works of Pushkin, including ius letters. See the 
bibliography in the editions ol Gennadi (7 vols., St Petersburg, 1861) 
and Annenkov (6 vols., St Petersburg, 1855). (W. K. M.) 

PUSHTU, the language of the Fathan races of Afghanistan 
and the North-West Frontier province of India, It belongs 
to the Iranian group of the Indo-European languages, but pos¬ 
sesses many Panjabi words. In Afghanistan it is the dominant 
language, but is not spoken west of the Helmund, In India it 
has two main dialects, the northern, hard or Pukhtu, and the 
southern, soft or Pushtu. The dividing line of the two dialects 
runs eastwards from Thai through the Kohat district almost to 
the Indus, but it then turns northward, as the speech of the 
Akhora Khattaks belongs to the Pushtu or southern dialect. 
Thus Pukl.tu is spoken in Bajour, Swat and Buner, and by the 
Yusufzais, Kangash, Orakzais, Afridis and Mohmands; while 
Pushtu is spoken by the Waziris, Khattaks, Marwats and various 
minor tribes in the south. The language division corresponds 
roughly with the tribal system of the Pathans, who are aristo¬ 
cratic in the north and democratic in the south. The classical 
dialect of Pukhtu is that of the Yusufzais, in which the earliest 
works in the language were composed. 'I’he Orakzai dialect 
differs from that of the Afridis, in that it is broader but less 
guttural and spoken more rapidly. The standard dialect is 
that of Peshawar. The literature is richest in poetry, Abdur 
Rahman, of the j 7th century, being the best-known poet. Pushtu 
was spoken in the North-West Frontier province in 1901 by 
1,142,011 persons, or 54 % of the population. 

See Grierson, Linguistic Purvey of India; Koos-Keppel, Manual 
of Pushtu (1901); Lorimer, Grammar of IVattVi Pushtu (1902). 

PUTEAUX, a north-western suburb of Paris, on the left 
bank of the Seine, 4^ m. from the centre of the city. Pop. 
(i<jo6), 28,718. Puteaux has a church of the i6th century with 
good stained glass windows. There is a fort on the Seine. 

FUTEOLI (mod. Poezuali, q.v.), an ancient town of Campania, 
Italy, on the northern shore of the Bay of Puteoli, a portion of 
the Bay of Naples, from which it is 6 m. W. The statement 
made hy Stephanus of Byzantium and krome, that the 
city was founded under the name of Dicaearchia by a 
colony of Samians about 520 B.C., is probably correct, for, 
though in the territory of Cumae, it does not appear to have 
licen occupied previous to 520, Misenum having been the 
original port of Cumae. On the other hand, Cumae probably 
extended her supremacy over it not long after. Its history in 
the Samnite period is unknown; but the coins of Fistelia (or 
Fistlus in Oscan) probably belong to Puteoli, as Mommsen 
thought. Nor do we know anything of its history between 
334 (when it probably became a civitas sine suffragio under 
Roman domination, shortly afterwards receiving, in 318, a 
praefectus iure dicutido) and 215, when the Romans introduced 
a garrison of 6000 men to protect the town from Hannibal, who 
besieged it in vain for three days in 214. In 194 a Roman 
colony of 300 men was e.stablished. The lex parieti faciundo, 
an interesting inscription of 105 B.c. relating to some building 
works in front of the temple of Serapis, shows that Puteoli had 
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considerable administrative independence, including the right 
to date such a public document by the names of its own magis¬ 
trates. Sulla retired to Puteoli after his resignation of the 
dictatorship in 79, and ten days before hk death reconciled the 
disputes of the citizens by giving them a constitution. Cicero 
had a house in Puteoli itself, and a villa on the edge of the 
Lucrine lake (which, though nearer to Puteoli. was in the terri¬ 
tory o.f Cumae), and many prominent men of the republic 
possessed country houses in the neighbourhood of I^teoli 
(see Baiae; Ave'rnus Lacii.s; Lucrinus Lacus; Misenum). 
In the Civil War it sided with Pompey, and later on with Brutus 
and Cassius. Nero admitted the old inhabitants to the privileges 
of the colony, thus uniting in one the two previously distinct 
communities. In 61 St Paul landed here, and spent seven days 
before leaving for Rome (Acts xxviii. 13). Vespasian, as a 
reward for its having taken his part, gave the town part of the 
territory of Capua, and installed more colonists there—whence 
it took the title Colonia Flavia, which it retained till the end of 
the empire. 

The remains of Hadrian, who died at the neighbouring town 
of Baiae, were buried at Puteoli, and Antoninus Pius, besides 
erecting a temple to his memory on the site of Cicero’s villa, 
instituted sacred games to be held in the city every five years. 
Commodus held the title of duumvir quinquennalis. It was 
mainly, however, as a great commercial port that Puteoli was 
famous in ancient times. It joined with Naples to erect one of 
the finest porticoes of Constantinople at the time of its construc¬ 
tion. A letter of Syramachus gives us interesting details as to 
public com distributions of the 4tli century, throwing some light 
on the population. Like Ostia, Puteoli was considered a special 
port of Rome, and, on account of the safety and convenience of 
its harbour, it was preferred to Ostia for the landing of the more 
costly and delicate wares. As at Ostia, the various gilds were 
of considerable importance, but wc find no centonarii or fabri, 
perhaps owing to its relations with the East, where these jtopular 
gilds were prohibited. Puteoli was preferred to Naples, (a) as 
being in Roman tetritory, (i).because the customs duty was 
only leviable once, not twice as it would nave been at Naples— 
once by the local authorities, and once by the Roman authorities 
on entrance into Roman territory.' It exported iron from Elba, 
mosaics, pottery, manufactured locally with earth from Ischia 
(whicli was in considerable demand until 1883), sulphur (which 
indeed was extracted in the neighbourhood until the 18th cen¬ 
tury), probably alum (which is still worked), perfumes, pozzolana 
earth (taking its name from the place), cretaceous earth for 
mixing with grain (alica) from the Lcuccgaean hills, glass cups 
engraved with views of Puteoli, mineral dyes (the blue invented 
by one Vestorius is mentioned by Vitruvius and the purple of 
I^teoH by Pliny, as being of special excellence), &c., but not 
agricultural products, except certain brands of Campanian 
wine; but its imports were considerably greater. During the 
Punic Wars it was still a naval port, but in the latter part of the 
2nd century B.C. it became the greatest commercial harbour 
of Italy and we find Lucilius about 125 b.c. placing it next in 
importance to Delos, then the greatc.st harbour of the ancient 
world. We note a little later the existence of merchants of 
Puteoli in the East. Under the empire we find Eastern cults 
taking root here sooner than in Rome. The construction of 
the harbour of Claudius at the mouth of the Tiber adversely 
affected Puteoli. Nero’s scheme for the construction of a 
canal from Lake Avemus to Ostia would have restored the 
balance in its favour (though it certainly could not have been 
continuous all the way to Rome with the means of engineering 
then available). 

The com supply of Rome came partly through Puteoli, 
partly through Ostia. Seneca {Epist. 77) describes the joy of 
the inhabitants in the spring when the fleet of com vessels from 
Alexandria was seen approaching, and Statius tells us that the 
crew of the ship which arrived first made libations to Minerva 

1 A mass of pottery dibris found in 1875 gave important Infor¬ 
mation as to the local manufacture. Some fragments came from 
Arretium, otiicrs, not quite so good, were of local work, but of the 
same style. 
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when passing the promontory which bore Iicr name (the Punta 
(ampaneUa at Sorrento). It is imccrtain what official had the 
charge of the com supply at Putt^li under the Republic, l)ut in 
the time of Antoninus Pius we find an Aui,{usU) disipensator) 
a frumento Puleolis ti Oslis dependent no doubt on a procurator 
anmnae of the two ports. 

Claudius established here, as at Ostia, a cohort of vigilts as a 
fire-brigade, Brundu.sium was similarly protected. There was 
also a station of the imperial post, sailors of the imperial fleet at 
Misemtm being apparently employed as couriers. The artificial 
mole was proliably of earlier date than the reign of Augustu-s 
(po8.sihIy «nd century B.c.); and by that time at any rate there 
were docks large enough to contain the vessels employed in 
bringing the obelisks from Egypt. Remains of the piles of the 
mole still exist, and are popularly known as Caligula’s Bridge, 
from the mistaken idea that they belong to the temporary 
structure which that emperor flung across the bay from the 
mule at Puteuli to the shore at Baiae. Inscriptions record 
repairs to the breakwater by Antoninus Pius in 139 in fulfilment 
of a promise made by Hadrian before his death. Alaric (410), 
Genjeric (455) and Totila (545) successively laid Puteoli in rains. 
The restoration effected by the Byzantines wk partial and short¬ 
lived. 

The original town of Puteoli was situated on the narrow hill oi the 
Caslollo. Scanty traces of fortifications of the Koman period .seem 
to have come to Ii;;M in recent tunnelling operation.'!. The streets 
<if the old (own probaWy, ns at Naples, preserve the ancient align¬ 
ment. There are also traces of the division of the land.s in the 
immediate vicinity of the town into squares by parallel ]KitIis 
{dicumani and cardines) at regular intervals of 1111 j Roman feet, 
po. 5 tulaling ns the liasis of tlie division a square with a side of 10,000 
Roman feet, divided into 81 smaller squ,ares—an arrangement which 
could not have existed at Puteoli, and must have arisen elsewhere. 
It is remarkable as being contraiy to Roman surveyors' practice, 
according to which the basis of division is the inlerscction at right 
angles ol the cardo and decumantis, which would give an even (not 
an odd) number of smidler squares. The .size of the ancient town at 
its largest can be rouglily fixed by its tombs. Inscriptions show 
that it was divided into regiones. The market hall (macellum) 
(compare the similar buildings at Pompeii and elsewhere), generally 
known a.s the lemple of Scrapis, from a statue of that deity found 
there, w.as excavated in 17,50. It consisted of a rectangular court 
surrounded by chambers on the outside and with a colonnade of 
thirl y-siix colunms of cipollino (Cary.stiau) njarblc and gr<w gnvnite. 
The three columns still standing, some .qo ft. high, belong to .a 
facade of four still liigher columns erected in front of the ^ludai 
ccUa or sanctuary, with three niches for statues—no doubt of the 
protecting deities. The borings of marine shellfish vi.siblc in these 
columns between II and tg ft. from the ground, and the various 
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the Roman period, when it was gome ao ft. higher than at present; 
that it feu more rapidly daring the middle ages, was then raised 
again early in the loth century (before the uphtsival of the Monte 
Nuevo in i.q.qS) and has mnee been sinking gradually. In thcccntre 
was a round colonnade with sixteen columns of Numidian marble 
(path ohHco) now in the theatre oi the pah-ice at Casorfa. Duboia 
(op, cit. oBO gqq.) reproduces important drawings and a descriptioti 
made by the architect CaiisUc in 1820. The well-preserved amphi¬ 
theatre, the subterranean parts of which below the areno arc intact, 
with a main passage down the centre, a oirvod passage aU round 
with holes for trap doors in its roof, and numerous small chambers, 
also with trap doors in their vaulted roofs for nrtmittisg the Wild 
beasts, whose cages were on the other side of the curved pas-sage, to 
the arena, arc especially interesting. There were also arrangements 
for flooding thearona, but the.se can only have been in use before the 
conslTuctlon of the greater part of the subterranean portion with Its 
cages, die. The whole amputhaitre measureg 489 by 381 ft., and the 
.-irena *45 by 138 ft. Of the upper portion the. interior is well 
picsorved, but very little of the external .arcades remoins. Itwasnot 
constructed before the reign of 'Vcspjusinn, for inscriptions record 
that it was built by the Colrmia Flavin. There was, however, an 
amphitheatre in the reign of Nero, who himself fought in games 
given there, and the glass cup of Odemiia shows two. A ruin still 
exists which may be doubtfully attributed to the latter (Dubois, p. 
igj). Remains of thermae also eoust in various places, the mineral 
mnngs having been much used f« Roman times. The cathe^al trf 
S. Tkoouhis (containing the tomb of the meskisn -Pcigelesl, d. 1730) 
is built into a tempfe of Augustus, erected by L. Calpurnins, 6 
columns of which, with their Corinthian capitals, still exist. Other 
ruins—ol a circus, of tombs, Ac., exist, and there are also considerable 
remains of viUas in the nc^bourhood. 

Puteoli was Supp'iied wflh Water by two aqueducts, both suhtcr- 


ranoan, one of which, bringing water from springs in the immediate 
neighbonrhood, is istill in use, while the other is a branch of the 
Scifao aqueduct, which was probably taken to Misettum by Agifppa. 
Sever.1l remains of reservoirs exist; one very large one is now oalSod 
Ihscina di Cordito. 

Among the inscriptions one of the most interesting is the letter 
of the TjoTiin mercltants resident at Puteoli to the Senate of ‘Tyre, 
written in 174, asking the latter to undertake the payment of the rent 
of their factory, and the reply ol the senate promising to do so. 
(This is the interpretation adopted by Dubois, pp. 86, gz, following 
Dittcnbergcr.) Wc find otlier liastcm merchants resident here— 
mercluints from Heliimolis, Berytus (Beirut), Nalataea, Palestine, 
and from Asia Minor, Greece, Ac. We find far less trace of commer¬ 
cial relations with the West, tliongh tbei© was oonstderabie importa¬ 
tion of commodities from southern Spain—wino, oil, metals, salt 
fish. Ac., while a good deal of pottery was exported to Spain and 
southern Gaul, 'Wc find, indeed, two cases of men who held muni¬ 
cipal honours at Puteoli and in the Rhone valley. Puteoli was 
reached direct by a road from Capua traversing the bills to the 
north by a cutting (the Montagna Spaccata), which went on to 
Ncapolis, and by the 'Via Domitlana from Rome and Cumae. There 
was also a short cut from Puteoli to Ncapolis by the tunnel of 
Pausilipon, made under Aurastus. It is not poMible to trace the 
episcopal see of Puteoli with any certalsty further back than the 
hegimiing of the 4th century. In 305, S, Jannatius (S. Gennaro, the 
(lalTon saint of Naples), biwop of Beneventnm, S. Proculus, petron 
of PuteoU, and. others, suffered martyrdom at INiteoli. 

Sec the careful study by C. Dubois, PoutzoUs ohUoiu (Paris, 1907) 
(BiMiothfitnic dvs tcolcs froocaises d'AthOnes et cle Rome, fasc. 98). 

(T. As.) 

pmrrz, gustav HEasHuiH gans^ edle* zu (iSzi- 

1890), German author, was bom at Ketzien near Perlelwhg in 
West Prignitz, on the *olh of Maroli 1821. He studied law at 
Berlin and Heidelberg, and was attached to the provincial 
government at Magdeburg from 1846-184S, In 1853 he married 
Grafin Elisabeth von Konigsmark, and lived on his estate until 
1863, when he became director of the Court theatre at Schwerin. 
This po.'rt he left in 1867, was for a short time chamberlain to the 
erown prince of Prus.sia, afterwards the emperor Frederick, 
and from 1873 to 1889 successfully directed the Court theatre at 
Karlsruhe. He died at Retzien on the 5th of September 1890. 
Putlitz made his debut as a writer with a volume of romantic 
stories, Was sick dor Wald erzdkll (1830), which attained great 
popularity (fifty editions) and found many imitators; but he 
was most successful in his comedies, notably Badekuren (1859); 
Das IJori vtrgesstn (1853); and Spieli nichl mil dm Feuer t 
(1887), while of his narratives Die Alpenbraut (1870) and Wal- 
purgis (1870) are distinguished by refined terseness of style and 
delicacy of portraiture. 

A selection of his works, Ausgewihlte Werke, was pnblishcil in 
6 vola. in lierliii (1872-1877), and a supplementary volume in 1888; 
his comedies, Lvstspiele, awcared in two scries of 4 vrJs. each 
(1851-1860 and i 8{)9- 1872). Sec E. zu Putlitz, Gustav eu FuUib. 
Ein Lrbensbild aiis Briefcn (3 vols., 1894-1895). 

POTVAM, ISRAEL (1718-1790), American .soldier, was bom 
in Salem village (now Danvers), Massachusetts, on the 7th of 
January 1718. His first American ancestor (of the same family 
as George Puttenham), came from Aston Abbott*, Bucks, and 
was one of the first seltJcrs of Salem village. In 1740 he removed 
to a farm in the present townships of Pomfret and Brookljm, 
Connecticut. Here in the winter of 1742-1743 he went down 
into a wolf den (still shown in Pomfret) and at close quarters 
killed a huge wolf. Putnam took an active part in the French 
and Indian War, enlisting as a private in 1755 and rising to the 
rank of major in March 1758. He was coaspicuous for pereonal 
courage and for skill in Indian warfare, and was the hero of 
numerous exploits. In 1764, during Pontiac’s conspiracy, he 
commanded the Connecticut troops (five compeniesi in the ex¬ 
pedition under Colonel John Bradstreet for the relief of Detroit. 
He was a prominent member of the Sons of Liberty and a leader 
in the opposition to the Stamp Act; va.s elected to the general 
assembly of Connecticut in 1766 and 1767; and increas^ his 
political influence by opening a tavern, “ 'Hie General Wolfe,” 
in Brooklyn, Conn. In August t774, as chairman of the 
roramittee of correspondence (or Brooklyn parish, he went 
vWth the committee’s message and contributions to the Boston 
Patriots; and in October became lieutenant-colonel of the nth 
regiment of Connecticut militia. News of the fighting at 
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Lexington and Concord reached him while he was {toughing on 
hk farm; he instantly left the plough in ttefurrow and hastened 
to Cambridge; and he was later made seocnd brigadier of the 
Connecticut forces. He was with the force, commanded by 
r.ok>nel William Prescott, which on the night of thei6thof June 
fortified Breed’s Hill, and on the next day, he to<dt a ccuispicaous 
part in resisting the British attack ’ (see Buvkkii Hiu.)i Soon 
afterward, on hk own authority, he occupied Prospect Hill, an 
important pomt for the siege of Boston, in which he comma^ed 
the centre (two brigades) of the American army at Camlwit^e. 
After the evacuation of Boston he was in command of New 
York City till Washington’s arrival (April 13,1776), and then 
was put in general charge of the city’s fortifications, immedi¬ 
ately before the Battle rf Long Island he succeeded General 
John Sullivan in command of the tr«^ on Brooklyn Heights, 
and in the battle of Long Island (of Aug. 17) he was in immediate 
comnumd of the American side. In the retreat from New York 
City he commanded one of the three grand divisions, and took 
part in the Battle of Harlem H^hts (September 16). His 
attempt to dose the Hudson by sinking vessels in the channel was 
unsucces.sful. In December he was ordered to PhiJadelphia to 
superintend the fortifications of the city, was .stationed at Prince¬ 
ton,, New Jersey, from January to May 1777, and in May t(»k 
command of the Hudson Highlands at PeeksldJl, which with 
Forts Montgomery and Clinton he abandoned in October, being 
out-manoeuvred by the British, and having been weakened by 
Washington’s repeated demands for reinforcements. In the spring 
of 1778 he was superseded by General Alexander McDougall, 
but in April a court of inquiry acquitted him of “ any fault, 
misconduct or negligence ” in connexion with the loM of Forts 
Montgomery and Clinton. After a few months’ recruiting service 
in Connecticut he returned to the main army at White Plains. 
In the winter of 1778-1779 he commanded the troops quartered 
near Redding. Conn., where Putnam Memorial Park now 
is.- In Mav lie took command of the right wing on the west 
side of the Hudson. An attack of paralysis in December 1779 
terminated lik active service in the war. He spent hk last 
years on his farm in Brooklyn, Conn., where he died on the 29th 
of May 1790. A bronze equestrian statue by Karl Gerhaidt, 
over a sarcophagus, was erected at Brooklyn, Conn., by the 
state in i888, and there is another statue (1874) in Bushnell 
Park, Hartford, by J. Q. A. Ward. 

Putnam was a l^ve, intrepid and very industrious soldiCT 
rather than a great general, but his fame in the Indian wars, his 
personal courage, his bluff heartiness and hk good-fellowship 
made him an idol of the rank and file; and he is one of the poptiW 
heroes in American history. He seems to have taken no part 
in the political manoeuvrings and cabals which busied many of 
the officers of the American army. 

See W. F. Livingston, Israel Putnam, Pioneer, Ranger and Major- 
General {New York. 1901) in the " American Men of Energy Series 
1 . N. Tarbox, Life of Israel Putnam (Boston, 1876); and Essay on Ihe 
I.ife of tke Honorable Major-General Israel Putnam (Hartford, 1788; 
enlarged ed., Boston, 1818), hy David Humphr^s, lor a time 
I^tnem’.s aide-de-camp. 

PUTRAM, RUFUS (1738-1824), American soldier and Tnoneer, 
was born in Sutton, Massachusetts, on the 9th of April 1738 
(O.S.). His grandfather was a half brother to Israel Putnam’s 
father. He served in the French and Indian War in 1757-^; 
was a millwright in New Braintree in 1761-1768, during which 
time he studied surveying; and from 1769 until the War of 
I^ependence was a farmer and surveyor. In 1773, with Israel 

* So loose was the army's organization that it is impossible to 
settle the question whether Putnam or Prescott was in command at 
Bunker HiU. Apparently their authority did not clash and was 
practically indep^ent. See Justin Winsor in hie Narrative and 
Critical History, vi. 190-191 (reprinted in Uvingaton's Israel Putnam, 
asapp.ii.). 

* On the 26th of February t779, with a small outpost, he was 
siwprieed near Greenwich by a su^rior force under General William 
Tryon. He ordered a retreat, started to Stamford for reinforce¬ 
ments and, being closely putsu^ by several dragoons, is said to have 
ridden down a steep hiu (marked in 1900 with a granite monument), 
and thus escap^. From .Stamford he hastened back with rein¬ 
forcements and took thirty-eight prisoners from Tryon. 
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Putnam and two others, he visited West Florida to examine 
lands which, it was expected, were to be granted to the provincial 
troops for their services against the French and Indians, and 
which he charted (see Mississippi). He became lieutenant- 
colonel in one of the first regiments raked after the battle of 
Lexington. and served before Boston; in March 1776 he was made 
chief engineer of the works at Now York; in August he was 
appointed engineer with the rank of colonel; and when Congress 
did not act on hk plan (submitted in Oct. 1776) for the 
establishment of a distinct engineer corps be resigned (per. 1776), 
and in 1777 served in tlie northern army imder Major-Genetal 
Horatio Gates, commanding two legimeots in the second Battle 
of Saratoga. In 1778 he Iwd out fortifications, including Fort 
Putnam, at West Point, and in 1779 he served under Major- 
General Anthony Wayne after the capture of Stony Point. For 
the remainder oi the war ha saw little active service. In 
January 1783 he was conunissioned baigadier-general. Aiterthe 
war be returned to Rutland, Mass., where he had teught a 
confiscated farm in 1780. In MareJt 1786 be founded, with other 
officers of the War of Independence, the Ohio Company of 
Associates for the purchase and settlement of Western lands. 

In November 1787, after Congress had made its grant to the 
Ohio Company, he was appoint^ by the company superintendent 
of its proposed settlement on the Ohio, wd in 1788 he led the 
sm:tll party wliich founded Marietta, Ohio. He was a judge of 
tlie court of the North-West Territory-in 1790-1796; wasa briga- 
dicr-geoeral in the army and a coramissKiner to treat with the 
Indians in 1792-1793; was surveyor-general of the United Statw 
in 1796-1803; and in 1802 was a member of the Ohio state consti¬ 
tutional convention. He died, in Marietta, on the 4th of May 
1824. He has been called “ The Father of Ohio,” and he contri¬ 
buted greatly toward the material building up of the North-West 
Territory, 

See John W. Campbell, Biographical Sketches (Columbus, Ohio, 

1818) • Sidney Crawford, “ Rufus Putnam, and lus Plcmeer Ijfe m 
the Nurth-w'est,” vol. xii., new series, pp. 431 - 454 - Proceedings of 
the American Antiquarian .Society (Worcester, 1899), and Kowena 
Buell (itl) The Memoirs of Rufus Putnam (Boston. 1903), m which 
his autobiography, hU journal and other papers, now in the^rary 
of Marietta College, are reprinted. His Journal, ijsj-rybo, dealmg 
with his experiences in the PYcnch nucl Indian Wax, edited with 
notes by E. C. Dawes (Albany, New York, 188O). 

PUTNAM, a city and the county-seat of Windham county, 
Connecticut, U.SA., in tlic township of Putnam, on the Quine- 
baug river, at the mouth of the Mill river, in the N.E. part of 
the state, about 6 m. from the Rhode Island boiuidary and about 
7J m. from that of Massachusetts. Pop. (1900), of the town¬ 
ship (including the city), 7348; of the city. 6667 (201a being 
foreign bom); (1910). 6637. Putnam k at Hie intersection of 
two branches of the New York, New Haven 81 Hartford railway, 
and k connected by electric line with Worcester, Norwich and 
Providence. The city k the seat of two Roman Catholic insti¬ 
tutions, St Mary’s Convent and Notre Dame Aca^my, and has 
a public library and an endowed bospdlal. The Quin^ug and 
Mill rivers provide excellent water-power. Tl» township 
(named in honour of General Israel Putnam) was inoevporated 
in 1855. and the city was chartered in 1895. . tt- j 

PUTTES, or PimiE, the name, adapted from the Hindi 
patn, bandage (Skr. patta, strip of cloth), for a covering for the 
lower part of the leg from the ankle to the knee, consisting of a 
long narrow piece of cloth wound tightly and spirally round the 
leg, and serving both as a siijmort aad protection, worn especially 
by riders, and taking the place of the leather or cloth gaiter. 
It has been adopted as part of the uniform of the mounted soldier 
in the British army. 

PUTTENHAM, GBOROB (d. 1590), the reputed author of 
Th« Arte vf En^k PeesU (1389)- The book was entered at 
Stationers’ Hall in 1388, and published in the following year 
with a deffieatory letter to Lord Buighley written by theprmter 
Richard Field, who professed ignorance of the writer’s name and 

position. There is no contemporary evidraw for the anffionhip, 

and the name of Puttenbara is first definitely assoc^d with it 
in the Hyptrcfitiae of Edmund Bolton,, published in 1722, but 
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written in the beginning of the J7th century, perhaps as early 
as 1605. The writer of tlie Arte of English Poesie supplies certain 
biographical details. He was educated at Oxford, and at the 
age of eighteen he addressed an eclogue entitled El-pine to Edward 
VI. In his youth he had visited Spain, France and Italy, and 
was better acquainted with foreign courts than with his own. 
In 1579 he presented to Queen Elizabeth his Partheniades 
(printed in a collection of MSS. Ballads by F. J. Fiimivall), and 
he wrote the treatise in question especially for the delectation 
of the queen and her ladies. He mentions nine other works of 
his, none of which are extant. There is no direct evidence beyond 
Bolton’s ascription to identify the author with George or Richard 
Puttenham, the sons of Robert Puttenham and his wife Margaret, 
the sister of Sir Thomas Elyot, who dedicated his treatise on the 
Education or Bringing up of Children to her for the benefit of her 
sons. Both made unhappy marriages, were constantly engag^ 
in litigation, and were frequently in disgrace. Richard was in 
prison when the book was licensed to be printed, and when he 
made his will in 1597 he was in the Queen’s Bench Prison. He 
was buried, according to John Payne Collier, at St Clement 
Danes, London, on the 2nd of July 1601. George Puttenham 
is said to have been implicated in a plot against Lord Burghley 
in 1570, and in December 1578 was imprisoned. In 1585 he 
received reparation from the privy council for alleged wrongs 
suffered at the hands of his relations. His will is dated the ist of 
September 1590. Richard Puttenham is known to have spent 
much of his time abroad, whereas there is no evidence that 
George ever left England. This agrees better with the writer’s | 
account of himself; but if the statement that he addressed 
Elpine to Edward VI. when he was eighteen years of age be 
taken to imply that the production of this work fell within 
that king’s reign, the date of the author’s birth cannot be placed 
anterior to 1529. At the date (1546) of his inheritance of liis 
grandfather. Sir Thomas Elyot’s estates, Richard Puttenham 
was proved in an inquisition held at Newmarket to have been 
twenty-six years old. 

Whoever the author may hav'e been, there is no doubt about i 
the importance of the work, which is the most systematic and 
comprehensive treatise of the time on its subject. It is “ con¬ 
trived into three bonkes; the first of poets and poesies, the second 
of proportion, the third of ornament.” The'first section contains 
a general history of the art of poetry, and a discussion of the 
various forms of poetry; the second treats of prosody, dealing in 
turn with the measures in use in English verse, the caesura, 
punctuation, rhyme, accent, cadence, “ proportion in figure,” 
which the author illustrates by geometrical diagrams, and the 
proposed innovations of English quantitative verse; the section 
on ornament deals with style, the distinctions between written • 
and spoken language, the figures of speech; and the author 
closes with lengthy observatior son good manners. It is interest¬ 
ing to note that in his remarks on language he deprecates the 
use of archaisms, and although he allows that the purer Saxon 
speech is spoken beyond the Trent, he advises the English writer 
to take as his model the usual speech of the court, of Lond(]n and 
the home counties. 

Many later " poetics " are indebtid to this book. The original 
edition is very rare. Professor Edward Arber’s reprint (1869) 
contains a clear summary of the various documents with regard to 
the authorship of this treatise. The history of the Puttenhams is 
discussed in H. H. S. Croft's edition of Elyot's Bohe called the Gover- 
unur, A careful investigation brought him to the conclusion that 
the evidence was in favour of Richard. There are other modem 
editions of the book, notably one in J. Haslewood’s Ancient Critical 
E.^savs (i8ii-i8ij). 

PUTTIRG THE SHOT (or Weight), a form of athletic sports 
(if.v.). It is ihe only weight event nowremaining in the champion¬ 
ship programme whidi requires a “ put ” as distinct from a throw, 
a put being a fair and square push straight from the shoulder, 
quite distinct from throwing or bowling, which are not allowed 
in putting the shot. The exercise originated in Great Britain, 
where, before the formation of the Amateur Athletic Association, 
the shot (a round weight of 16 lb) was pat from a joist about 
6 ft. long with a run of 7 ft., the distance being measured 


from the impression made by the falling missile to the point 
on the joist, or a line continuing it, opposite the impression. 
Hence the putter failed to get the full benefit of any put save a 
perfectly straight one. The present British rule is that the put 
shall be made from a 7-ft. square, and the distance taken from 
the first pitch of the shot to the front line of the square or that 
line produced, as by the old method. In America the put is 
made from a 7-ft. circle, and the distance measured from the pitch 
to the nearest point of the circle, which has a raised edge in front 
to prevent overstepping and consequent fouls. Individual putters 
have slight variations of method, but the following description 
is substantially good for all. The putter stands in the back part 
of the square or circle with his weight entirely upon his right leg, 
which is bent. The body is inclined slightly backward, the left 
arm stretched out in front as a balance, and the right hand, the 
shot resting in the palm, is held against, or an inch or two from, 
the neck below and behind .the right ear. From this posi ion 
a hop forward is made with the right leg, the foot landing in 
the middle of the square and the balance being preserved, so 
that the right shoulder is kept well back. Then, letting the right 
leg bend well down, the athlete springs up with a rapid twist of 
the body, so that the right shoulder is brought forward, and the 
right arm is thrust forward with all possible force, the secret 
being to throw all the weight and power of the body and arm into 
the put at the very moment of delivery. Mere brute strength 
and weight have less to do with successful shot-putting than in 
hammer-throwing or throwing the 56-lb weight, and on this 
account some comparatively light men have repeatedly beaten 
larger and taller putters. Thus G. R. Gray, a Canadian by birth, 
who for many years held the world’s record of 47 ft. for the 
i6-Ib shot, was a smaller and less powerful man than several 
whom he defeated; and another champion of light weight was 
W. !'■. Robertson of Scotland, who weighed only 150 tb. Among 
the best putters of earlier times were E. J. Bor, London Athletic 
Club, who made a put of 42 ft. 5 in. in 1872; W. Y. Winthrnp 
and G. Ross. The talent of Irish athletes both in Great Britain 
and America for weight putting and throwing is remarkable, 
among the most famous of Irish putters being W. J. M. Barry 
and Denis Hogan, tlie latter of whom won the amateur champion¬ 
ship in seven consecutive years from 1893, and again in 1904 and 
1905. The record in 1910 for the i6-tb shot was 51 ft., made at 
San Francisco in 1909 by R. Rose. 

PDTTKAMMER, ROBERT VON (1828-1900), Pru.ssian states¬ 
man, was bom at Frankfort-on-the-Oder on the 5tli of May 1828. 
His father, Eugen von Pnttkanimer, Oberprdiident of Posen, 
belonged to a widely extended noble family, of which Bismarck’s 
wife and Robert von Puttkammer’s own wife were also members. 
Robert von Puttkammer, after a short course of law, began hi.s 
official career in 1850 as Auskultator in the courts at Danzij, 
but in 1852 entered the civil service, receiving after his promotioti 
to the rank of Assessor in 1854 a post in the railway department 
of the ministry for trade and industry. In 1859 he became a 
member of the presidial council (Oberprasidialrat) at Coblenz, 
capital of the Prussian Rhine province, and from i860 to 1866 
was Landrat at Demmin in Pomerania. During the war with 
Austria he acted as civil commissary in Moravia. From 1867 
to 1871 he was a councillor in the chsinceiy of the North German 
Confederation. In 1871 he was appointed presidmt of the 
governmental district of Gumbinnen in East Prussia, in 1875 
district president (Betirksprdsidenl) in Lorraine, and in 1877 
Oberprdsidtnl in Silesia. From 1874 onward he was frequently 
elected to the Reichstag and the Prussian Chamber of D^uties, 
m which he attached himself to the German Conservative party. 
Puttkammer was the chosen instrument of the Clerical Conserva¬ 
tive policy initiated by Bismarck when the Socialist pertly made 
it expedient to conciliate the Catholic Centre. As Ol^prhident 
of Silesia he had already done much to mitigate the rigour of the 
application of the “ May Laws,” and as uMister of public worship 
and of the interior be continued this policy. He is also remem¬ 
bered as the author of the ordinance of the 21st of January ,1880 
on the simplification of German orthography. 'This was at fimt 
vigorously opposed, not least 1 ^ Bismarck himself; but its 
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The most obvious difference is that which Hume called 
“ the force or liveliness ” of primary presentations as compared 
CtMTuUf’ secondary presentations. But what exactly 
Miud are we to understand by this somewhat figurative 
mmi. language ? A simple difference of intensity cannot 
be all that is mcant^ for—though we may be momentarily 
confused—we can perfectly well distinguish the faintest 
impression from an image; moreover, we can reproduce such 
faintest impressions in idea. The whole subject of the intensity 
of representations awaits investigation. Between moonlight 
and sunlight or between midday and dawn we can discriminate 
many grades of intensity; but it does not appear that there 
is any corresponding variation of intensity between them when 
they are not seen but imagined. Many persons suppose they 
can imagine a waxing or a waning sound or the gradual abate¬ 
ment of an intense pain; but what really happens in such cases 
is probably not a rise and fall in the intensity of a single repre¬ 
sentation, but a change in the complex represented. In the 
primary presentation there has been a change of quality along 
with change of intensity, and not only so, but most frequently 
a change in the muscular adaptations of the sen.so-organs too, 
to say nothing of organic sensations accompanying these changes. 
A representation of some or all of these attendants is perhaps 
what takes place when variations of intensity are supposed to 
be reproduced. Again, hallucinations are often de,scribed as 
abnormally intense images which simply, by reason of their 
intensity, arc mistaken for percepts. But such statement, 
though supported by very high authority, is almost certainly 
false, and would probably never have been made if physiological 
and epistemological considerations had been excluded as they 
ought to have been. Hallucinations, when carefully examined, 
seem just os much as percepts to contain among their comsti- 
tuents some primary presentation—either a so-called .subjective 
sensation of sight and hearing or some organic sensation due 
to deranged circulation or secretion. Intensity alone, then, will 
not suffice to discriminate between impressions and images. 

What we may call superior steadiness is perhaps a more 
constant and not less striking characteristic of percepts. Ideas 
are not only in a continual flux, but even when we attempt 
forcibly to detain one it varies continually in cleame.ss and com¬ 
pleteness, reminding one of nothing so much as of the illuminated 
devices made of gas jets, common at fetes, when the wind sweeps 
across them, momentarily obliterating one part and at the same 
time intensifying another. There is not this perpetual flow 
and flicker in what ,wc perceive. The impressions entering 
consciousness at any one moment are p.sy chologically independent 
of eaclt other; thej' arc equally independent of the impressions 
and images presented the moment before—independent, t.e. as 
regards their order and character, not, of course, ns regards the 
share of attention they secure. Attention to be concentrated 
in one direction musl be withdrawn from another, and images 
may absorb it to the exclusion of impressions as readily as a 
first impression to the exclusion of a second. But, when 
attention is secured, a faint impression has a fixity and definite¬ 
ness lacking in the case of even vivid ideas. One ground for 
this definiteness and independence lies in the localization or 
projection which accompanies all perception. But why, if so, 
it might he asked, do we not confound percept and image when 
what we imagine is imagined as definitely localized and projected? 
Because we have a contrary percept to give the image the lie; 
where this foils, as in dreams, or where, as in hallucination, the 
image obtains in other ways the fixity characteristic of im¬ 
pressions, such confusion does in fact result. But in normal 
waking life we have the whole presentation-continuum, as it 
were, occupied and in operation : we are distinctly conscious of 
being embodied and having our .senses about us. 

But how is this contrariety between impression and image 
possible ? With eyes wide open, and while clearly aware of the 
actual field of sight and its filling, one can recall or imagine a 
wholly different scene: lying warm in bed one can imagine one¬ 
self out walking in the cold. It is useless to say the times are 
different, that what is perceived is present and what is imaged 


is past or future.' The images, it is true, have certain temporal 
marks—of which more presently—by which they may be referred 
to what is past or future; but as imaged they are present, and, 
as we have just observed, are regarded as actual whenever there 
are no correcting impressions. We cannot at once see the sky red 
and blue; how is it we can imagine it the one while perceiving it 
to be the other ? When we attempt to make the field of sight at 
once red and blue, as in looking through red glass with one eye 
and through blue glass with the other, either the colours merge 
and we see a purple sky or we see the sky first of the one colour 
and then of the other in irregular alternation. That this does 
not happen between impression and image shows that, whatever 
their connexion, images as a whole are distinct from the presenta¬ 
tion-continuum and caimot with strict propriety be spwken of 
as revived or reproduced impressions. This difference is 
manifest in another respect, viz. when we compare the effects 
of diffusion in the two cases. An increase in the intensity of a 
sensation of touch entails an increase in the extensity; an increase 
of muscular innervation entails irradiation to adjacent muscles; 
but when a particular idea liecumes clearer and more distinct, 
there rises into consciousness an associated idea qualitatively 
related probably to impressions of quite another class, as when 
the smell of tar calls up memories of the sea-beach and fishing- 
boats. Since images are thus distinct from impressions, and yet 
so far continuous with each other as to form a train in itself un¬ 
broken, we should be justified, if it were convenient, in speaking 
of images as changes in a new continuum; and later on we may 
see that this is convenient. 

Impressions then—unlike ideas—have no associates to whose 
presence their own is accommodated and on whose intensity 
their own depends. Each bids independently for attention, so 
that often a state of distraction ensues, such as the train of ideas 
left to itself never occasions. The better to hear we listen; the 
better to see we lock; to smell better we dilate the nostrils and 
sniff; and so with all the special senses; each .sensory impression 
sets up nascent movements for its better reception.^ In like 
manner there is also a characteristic adjustment for images which 
can be distinguished from sensory adjustments almost as readily 
as these are distinguished from each other. We become most 
aware of this as, mutalis mutandis, we do of them, when we 
voluntarily concentrate attention upon particular ideas instead 
of remaining mere passive spectators, as it were, of the general 
procession. To this ideational adjustment may he referred 
most of the strain and “ head-splitting ” connected with recol¬ 
lecting, reflecting and all that people call headwork; and the 
“ absent look ” of one intently thinking or absorbed in reverie 
seems directly due to the absence of sen.sory adjustment that 
accompanies the concentration of attention upon ideas. 

22. But, distinct as they are, impressions and images are still 
closely connected. In the first place, there are two or three 
well-marked intermediate stages, so that, though we coaatxton 
cannot directly observe it, we seem justified in assum- ot imprtt- 
ing a steady transition from the one to the other. As tioammBd 
the first of such intermediate stages, it is usual to 
reckon what arc often, and—so far as psychology goes— 
inaccurately, styled after-images. They would be better de¬ 
scribed as after-sensations, inasmuch as they are due either 
(i) to the persistence of the original peripheral excitation 
after the stimulus is withdrawn, or (a) to the effects of 
the exhaustion or the repair that immediately follows this 
excitation. In the former rase they arc quulitatiydy identical 
with the original sensation and are called “ positive,” in the 
latter they are complementary to it and are called “ negative ” 
(see Vision). These last, then, of which we have clear 
instances only in connexion with sight, are obviously in no 

■ Moreover, as we shall sec, the distinction between present and 
past or future psychologically presupposes the contrast of impression 
and image. . 

® Organic sensations, though distinguishable from unages by then 
definite though often anatomically inaccurate localization, furnish no 
clear evidence of such adaptations. But in another respect they arc 
still more clearly marked off from images, viz. by the pleasure or pain 
they directly occasion. 
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net instantly group together all the sounds and all the colours, 
all the touches and all the smells; but, dividing what is given 
together, single out a certain sound or smell as belonging 
together with a certain colour and feel, similarly singled out 
from the rest, to what we call one thing. We might wonder, too 
—those at least who have made so much Of association by 
similarity ought to wonder—that, say, the white of snow calls 
up directly, not other shades of white or other colours, but the 
expectation of cold or of powdery softness. The first step in 
this process has been the simultaneous projection into the same 
occupied sp;tcc of the se\ eral impressions which we thus come 
to regard as the qualities of the body filling it. Yet such simul¬ 
taneous and coincident projection would avail but little unless 
the constituent impressions were again and again repeated in 
like order so as to prompt anew the same grouping, and unless, 
further, this constancy in the one group was present along with 
changes in othei groups and in the general field. There is 
nothing in its first experience to tell the infant that the song of 
the bird docs not inhere in the hawthorn whence the notes pro¬ 
ceed, but that the fragrance of the mayflower does. ,It is only 
where a group, as a whole, has been found to change its position 
relatively to other groups, and—apart from casual relations— 
to be independent of changes of position among them, that such 
complexes can become distinct unities and yield a world of 
thin^. Again, because things are so often a world within 
themselves, their several parts nr members not only having 
distinguishing qualities but moving and changing with more or 
less independence of the rest, it comes about that what is from 
one point of view one thing becomes from another point of view 
several—like a tree with its separable branches and fruits, for 
example. Wherein then, more precisely, does the unity of a 
thing consi: t ? This question, so far as it here admits of answer, 
carries us over to temporal continuity. 

d. Amidst all the change above described there is one thing 
comparatively fixed : our own body is both constant as a group 
and a constant item in every field of groupi; and not 
beyond all other things an object 
of continual and peculiar interest, inasmuch as our 
earliest pleasures and pains depend solely upon it and what 
affects it. The body becomes, in fact, the earliest form of self, 
the first datum for our later conceptions of permanence and 
individuality. A continuity like that of self is then transferred 
to other bodies which resemble our own, so far as our di:ect 
experience goe.s, in passing continuously from place to place 
and undergoing only partial and gradual changes of form and 
quality. As we have existed—or, more exactly, as the body has 
been continuously presented—during the interval between two 
encounters with some other recognized body, so this is regarded 
.as having continuously existed during its absence from us. 
However permanent we suppose the conscious si bject to be, it 
is hard to see how, without the continuous presentation to it of 
such a group as the bodily self, we should ever bo prompted to 
resolve the discontinuous presentations of external things into 
a continuity of existence. It might be said: Since the second 
presentation of a particular group would, by the mere workings 
of psychical laws, coalesce with the imige if the first, 
this coalescence would suffice to “generate” tho concept of 
continued existence. But such ussimilaticn is only the 
ground of an intellectual identification and furnishes no motive, 
one way or the other, for real identification : between a second 
presentation of A and the presentation at different times of two 
A’s there is so far no difference. Real Identity no more involves 
exact similarity than exact similarity involves sameness of 
things; on the contrary, we are wont to find the same thing 
alter with time, 30 that exact similarity after an interval, so 
far from suggesting one thing, is often the sure.st proof that 
there are two concerned. Of .such real identity, then, it would 
seem we must have direct experience; and we have it in the 
continuous presentation of the bodily self; apart from this it 
could not be “ generated ’’ by association among changing 
presentations. Other bodies being in the first instance personified, 
that then is regarded as one thing—from whatever point of view 


we look at it, whether as part of a larger thing or as itself com¬ 
pounded cf such parts—which has had one beginning in time. 
But what is it that has thu.s a beginning and continues 
indefinitely? This leads to our last point. 

e. So far we have been concerned only with the combination 
of sensory and motor presentations into groups and with the 
differentiation of group from group; the relations to 
each other of the constituents of each ^oup still 
for the most part remain. To these relations in the 
main must be referred the correlative concepts of substance 
and attribute, the distinction in substances of qualities and 
powers, of primary qualities and secondary, and the like.^ 

Of ail the constituents of things only one is universally present, 
that above dcsciibed as physical sclidity, which presents itself 
according to circumstances as impenetrability, resistance or 
weight. Things differing in temperature, colour, taste and smill 
agree in resisting compression, in filling space. Because of 
this quality wc regard the wind as a thing, though it has neither 
.shape nor colour, while a shadow, though it has both but not 
resistance, is the very type of nothingness. This constituent 
is invariable, while other qualities arc cither absent or change— 
form altering, c< lour disappearing with light, sound and smells 
intermitting. Many of the other qualities—colour, temperature, 
sound, smell—increase in intensity if wc advance till we touch a 
body occupying space; with the same movement too its visual 
magnitude varies. At the moment of contact an unvarying 
tactual magnitude is ascertained, while the other qualities and 
the visual magnitude reach a fixed maximum; then first it 
becomes possible by effort to change or attempt to change the 
position and form of what we apprehend. This tangible plenum 
we thenceforth regard as the scat and source of all the qualities 
we project into it. In other words, that which occupies space 
is psychologically the substantial; the other real constituents 
are but its properties or attributes, the marks or manifestations 
which lead us to expect its presence. 

Imagination or Ideation.- 

21. Before the intuition of things has reached a stage so com¬ 
plete and definite as that just described, imagination or ideation 
as distinct from perception has well begun. In 
passing to the consideration of this higher form of 
mental life we must endeavour first of all analytically 
to di.stinguish the two as precisely as may be and then to trace 
the gradual development of the higher. 

To begin, it is very questionable whether Hume was right 
in applying Locke’s distinction of simple and complex to ideas 
in the narrower sense as well as to impressions. " ’I'hat idea 
of red,” says Hume, “ which we form in the dark and that 
impression which .strikes our eyes in the sunshine differ only in 
degree, not in nature.” But what he seems to have overlooked 
is that, whereas we may have a mere sensation red, we can only 
have an image or representation of a red thing or a red jorm, i.e. of 
red in some way ideally projected or intuited. In other word.s, 
there are no ideas—though there are concepts—answering to 
simple or isolated impressions. The synthesis which has taken 
place in the evolution of the percept can only partially fail in 
the idea, and never so far as to leave us with a chaotic “ manifold” 
of mere sensational remnants. On the contrary, we find that 
in “ constructive imagination ” a new kind of effort is often 
requisite in order partially to dissociate these representational 
complexes as a preliminary to new combinations. But it is 
doubtful whether the results of such an analysis are ever the 
ultimate elements of the percept, that is, merely isolated 
impressions in a fainter form. We may now tiy to a.scertain 
further the characteristic marks which distinguish what is 
imaged from what is perceived. 

> The tUstinction between the thing and its properties is one that 
might be more fully treated under the head of " Thought and Con¬ 
ception." Still, inasmuch as the material warrant for these concepts 
is contained more or less implicitly in our percepts, some considera¬ 
tion of it is in place here. 

• Idcjition—■ a word of my own coining," says James MilL 

’ Treatist of Human Nature, bk. i. pt. i. § i. 
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pr^ominates, wh^ sionility. lapeM back to the second; in the 
third,, where stmikritits surest themselves aind the oontsast of 
Actufd and possible is explicit, we have' at length the ip'oundwotk 
of logical' comparison. Neverthekss, since imagination playis a 
conspicuous part in child-life before much personal reminiscence 
appears, it would seem probable thi^ ideas, do not first arise, as 
definite memory-images or reminiscences. On the other hand, 
in the- so-callcd homing instincts of the lower animals we 
have evidence of isolated “ memories ” o£ a simplfer form than 
ours. 

The'subject is as diiificult os it is.interesting and impentact, and 
wc can hardly bepc at present lor a final solution. Ooe cluei 
obstacle, as is so often the case in psychology, lies in the unsettled 
connotation of such leading terms as tnetnoty, association and idea, 
Even what is most fundamental of all, that " plasticity " which 
we have analysed into rctontivaness, dificrontiation and integration, 
is sometimes described as if it alre^y involved memory-ideas and 
their association. Ideas, that is io say, are identified with mere 
" residua " of former " impressions,” and yet at the same time are 
spolian of as " copies " of these : whicli is much like saying the even¬ 
ing twilight is a replica of the noonday glare os well .as its parting 
gleam. Again, the continuous dififereatiatioa and redintegration of 
the presentational conlimmra whicli mark the progress of perceptual 
otperience are resolved into an original multipliciiy of prasenta- 
tional atoms which are associated by " adhesion”’ of tiie contiguous. 
Yet before the diffnrcmtiation there was no plurality, and after the 
integration there is only a complex unity, comjiarable perliaps witli 
another organic whole, but certainly noi with a mosaic stuck 
together with cement. This mistaken identification by the Associa 
tionist psycliology of later pioeesses with simpler and earlier ones, 
by which they arc only partially explained, has not only obscurwl 
the science wiili inappropidate concepts but has prevented the ques¬ 
tion on which we arc entering—that concerning the genesis and 
development of ideas— from tieing ever eltectuafly raised, Tlie dis¬ 
cussion of this question will incidentally yield the best refutation- 
of those views. 

Experienee, we say, is the acquisition of practical acquaintance- 
anti efficiency as tiie result of repeated opportunity and effort. 
Thi.s mean.s that strangeness on the cognitive side gives place to 
familiarity, and that on the active side clunisines.s is superseded 
by skill. Hut though analytically distinct, the two .sides are, as- 
we have already in.sisteri, actually inseparable : to the uninterest¬ 
ing W'e arc indifferent, and what does not call for active response 
is ignored. If the original presentations whether sensory or 
motor, be A, H, C, we find then that they gradually acquire a 
new character, become, let us say, Av, By, Cy, y representing the 
eventual familiarity or facility, as the case may he. We find, 
again, a certain .samcne.ss in this character, however various the 
presentation.s to which it pertains, a samene.ss which points to 
the pre.sence of subjertive constituents, and to ihc.se we may assign 
the ” feelings ” that enter into aceommoolation and adjustment. 
This factor is important as evidence of a subjective co-operation 
which may enable us to dispen.se with the mutual “ adhesions ” 
and “ attractions ” among presentations, on which the A.ssocist- 
tinnist,s rely. But it is obvious that there must be an objective 
factor as well; and it i.s this objective factor in the. process giving 
rise to y that now primarily concerns us. Wc have de.scribed' 
that pvuocss as assimilation or immediate recognition : the older 
p.sychology described it as association of the completely similar, 
nr as automatic association. That the two views have some¬ 
thing in common i.s shown by the juxtaposition of “ automatic ” 
and " immediate,” ' .similarity ” and “ assimilation.” To pre¬ 
pare the way for further discussion, let us first ascertain these 
points of agreement. “ When 1 look at the full moon,” said 
Bain, ” I am instantly impressed with the state arising from all 
my former imprassions of her disc added together.” Tliis we may 
symboliiiB in-the usual fashion as A -f ■«„ ■ ■ • -f -j- Sj-f a,. 
Now, it will be granted (i) that the present occurrence (full 
moon) has been prerederi by a series of like occurrence-s, enumer¬ 
able as 1, 2, 3, • • • n; (2) that the pre ent experience (At) is 
what it is in consequence of the preceding experiences of these 
occurrences; and (3) that it “ arises instantly ” as the joint result 
of such preceding experiences. But it is denied (t) that this 
present experience is the mere sum, or even the mere " fusion,” 
of the cxpicriences preceding it; (2) that they were qualitatively 
identical j (3) that they per.sist severally unaltered, in such wise 
that experience “ drags at each remove a lengthening chain ” 
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of t^em. In the case of dtxfieritieB, where y answers to facility, 
it is obvious that there is no such series of identicals (a,,, o,, 

• ■ • a,J at alL From the, first rude beginning—say the school¬ 
boy’s pothopks^up to the finished performance of the adept 
there is continuous approximation; awkward and bungling 
attempts, passing gradually into the bold strokes of mastery. 
Nor is the case essentially dHTcient in cognition where y. oosiwers 
to familiarity; if we attend, as itt is plain we ought,,not to the 
physical fact cognised, but to the individual’s perception of it. 
This, too, Ls an acquisition, has entailed activity, and is marked' 
by gradual approximation towards clearness and distinctness. 
Thesuceessive experiences of n identical oceunxincesdoes not then- 
result in an accumulation of f» identical residHa. The ineptness- 
of theatomistic psychology with its “ physical ” and “ chemical ” 
analysis is nowhere more apparent than. here. Considering tha 
iaiunate relation of life and mind, and the strong physiological 
bias shown by the Associationists from Hartley onwards, it 
is surely extraordinary how completely they Imve failed to 
appreciate the liglit-bcaring significance of such concepts as 
function and development. Facility and faculty (or function) 
are much the same, both etymologically and actually. As the 
perfected structure, is not .so. many rudimentary structures 
“ added together,” but something that supersedes them com¬ 
pletely, must we not say the same of llie perlccled function? 
The less fit is not embodied in the fittest that finally survives. 
Development implies change of form in a continuous whole : 
every growth into means an cijual growth out of : tlius one 
I cannot find the caterpillar in tlte butterfly. Between organic 
I development and mental development there is then more than 
an anidugy. 

I But though assimilation cannot bo analysed into a series of 
I identical ideas (oj, a,, • • • a„), cither ‘‘ added together ” or 
: “ instantaneously fu.sed,” yet it does result in an a which may 
provisionally be called an idea. Sucli idea is, however, neither a 
: memory-idea in the proper sense nor an idea within the meaning. 

■ of the term implied in imagination or ideation. For it is devoid 
of the temporal signs* indicated by the sulxcript numerals in 
Bj, a,, ■ • •, and it does i.ot yet arimit of reproduction as part of 
an ideational continuum, one, that Ls, divested of the characlen- 
isticb helonging to the actual and sensibly present. It is, so to 
say, embryonic, something additional to Uic mere sensation 
as;,imilatcfl, and yet something less than a “ free nr independent 
idea.” It Ls, as it has been happily called,^ a tied (gebundene) 
or implicit idea. Wc have clear evidence of the sense-bound 
stage of this immature “ idea ” in the so-eallcd “ memory after¬ 
image ” (cf. § 22)1 llicre is, however, nothing in this of memory, 
.save as the term is loosely used for mere retcntivcncss; imdafter- 
percepl would therefore be a less objectionable name for it. 
Tliis uiter-percept is entirely sense-sustained and admits of no 
ideal recall, though— in minds suffiricnily advanced—it may 
persi.st for a few moments, and so form the basis of such compari¬ 
son with a second sensation, os we find in the experiments of 

■ Weber, Fechiicr and others.® At a still Inwcr level,, or in actual 
i perception, we cannot assume even this amount of partial 
’independence, though continuity clearly points to something 

beyond the bare senfiation, which is a pure abstraction, as we 
may presently see. 

It is SHymg loo little to maintain, as some do, that this " some- 
thing” is subconscious, on the ground that it is not discoveiaWo 
by direct analysis. Vet it Ls saying too much, legordlcsB of this 
defect, to describe a percept as a presentative-representative 


’ On this term cl. below, 24, 28. 

> Cf. Drobisch, Empiriseke Psyckohnie (1842), | 31; HViffding, 
“ Ueber Wiederkennen, Association und psyohischo Activitat,” in 
Viertslfahrsschr. wissenschaftl. Philosopkie, Bd. xiii. and xiv. To 
Hoffdihg we are also indebted for the term Bekanntheitsqualitdt, 
which hu suggrtited the 7 character used above. Cf. also Ward, 
" Aasimilation and Association,” Mini (1894-1S05). 

* Recent experiments, however, seem to prove that the aftop- 
percept » not the sole factor, and' often is not a factor at all in such 
snccessive comparison (so-cailad); but that what is now termed, 
" the absolute impression ” may supplement it or even- replace it 
altogether. As to what is meant by absolute unpresston, rf., 
§ 14. rt 
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complex, if representation is to imply the prraMCC " 

indroentiont idSi. To call tins something a tied or na^.ent idea 
on tne ground ot iis possible later development into an independent 
representation seems, then, nearest the truth. The s^e meaning 
is sometimes exjiressed in a wholly different and designedly para¬ 
doxical way, by saying that all cognition (perception) is recognilioH. 
This statement has been met by elaborate expositions of the difler- 
ence between knowing and knowing oraifi, the irrelevance oi which 
any lexicon would show; and, further, by the demand : How on such 
a view is a first cognition possible, or how is an indefinite regress of 
assimilation to be avoided ? We may confidently reply that it 
cannot be avoided : an absolute beginning ol experience, whether 
phylogenetically or ontogenetically, is beyond us. Assimilation 
means further a.ssimilation; in this sense all cognition is further 
cognition, and a bare sensation is, as said, an abstraction representing 
a limit to which wc can never regress. 


We find evidence, again, of ideas in the making in what Lewes 
called preperception. Of this instances in plenty are furnished 
by everyday illusions, as when a scarecrow is hailed by the travel¬ 
ler who mistakes it for a husbandman, or when what is taken 
for an orange proves to be but an imitation in wax. In reality 
all complex percepts involve preperception; and, so far, it must 
be allowed that such percepts are directly analysable into 
presentative-representative complexes. Nevertheless, the repre¬ 
sentative element is not yet, and may never become, an idea 
proper. The sight of ice yields a forefeel of its coldness, the 
smell of baked meats a foretaste of their savour. Such pre¬ 
percepts differ from free ideas just as after-percepts do : they are 
still sense-hound and sense-sustained. Nor can this complica¬ 
tion be with any propriety identified either with the association 
pertaining to memory or with that specially pertaining to idea¬ 
tion; though, no doubt, the two processes—complication and 
association—are genetically continuous, as are their respective 
constituents, nascent and free ideas.' The whole course of 
perceptual integration being determined and sustained by 
subjective interest, involves from the outset, as wc have seen, 
concurrent conative impulses; and thus the same assimilation 
that results m familiarity and preperception on the subjec¬ 
tive side results in facility and purpose on the conative. 
Knowing immediately aikat to do is here the best evidence of 
knowing icAaf there is to do with; the moth that flics into 
the candle has os.suredly no prepereeption of it, and does not 
act with purpose. Bearing this in mind,, we may now sec 
one way, and probably the earliest, in which tied ideas become 
free. 

The contrast between the actual and the possible constitutes, 
us we have seen, the main difference lictwe.cn experience at the 
perceptual and experience at the ideational stage. A subject 
confined to the former level knows not yet this difference. Such 
knowledge is attained, not through any quasi-mechanical inter¬ 
action of presentations, but usually through bitter experience. 
The chapter of accidents is the Bible of fools, it has been said; 
but wc are all novices at first, and get wisdom chiefly by the 
method of trial and failure. Things arc not always different in 
what to us are their essential properties, but they so differ from 
time to time. Resemblances are frequent enough to give us 
familiarity and confidence; yet uniformity is flecked by diversity, 
and thwarted intentions disclose possibilities for which we were 
not prepared. What was taken for sugar turns out to be salt; 
what was seized as booty proves to be bait. We catch many 
Tatars, and so learn wariness in a rough school. In such wise 
preperceptions displaced by the actual fact yield the “ what ” 
severed from the “ that,” the “ ideal ” freed at length from the 
exclusive hold of the real. In a new situation after .such adven¬ 
tures the attitude assumed—if, for brevity, we describe it in 
terms of our own still more advanced experience—is of this sort: 
“ It may be a weasel, if so, I back: it may be a rabbit, if it is, 1 
spring.” Instead of unquestioned prepereeption that “ makes 


' Hence the earlier process has been named " impressional 
association " (Stout, Analytic Psychology, 1896, ii. pp. 27-29). and 
again " animal association " (Thorndike, Animal Intelligence, an 
Experimental Study of the Associative Processes in Animals, 1898, 
pp. 71.87, and passim). But it seems preferable to confine the term 
association " to the later process, in which alone the component 
presentations liave that amount of distinctness and individuality 
which the term properly connotes. 


the mouth water,” we have the alternative possibilities present 
as “ free ideas,” and action is in suspense, the alternative courses, 
that is to say, again present only in idea. It is easy to see how 
in such situations one free idea, a “ what ” sundered from its 
“that,” will tend to loosen the sensory ties of alternative, still 
implicit ideas. On the cognitive side, from immediate as.simi- 
lation an advance is made towards mediate cognition, towards 
comparison; on the active side there is advance from impulsive 
action towards deliberate action.'' 

We conclude, then, that implicit ideas—the products of 
assimilation, and integrated as such in complex percepts and the 
motor co-ordinatiorts to which they lead—are more likely to 
emerge as free ideas the more this perceptual complexity increases. 
Perception in the lower animals, who give no signs of either 
memory or ideation, has apparently no such complexity. A 
fish, for example, can feel, smell, taste, see, and even hear, but 
we cannot assume solely on that account that it has any percepts 
to which its five senses contribute, as they do to our percept, say, 
of an orange or a peppermint. 'I’aking voluntary movements 
as the index of psychical life, it would seem that the fish’s move¬ 
ments ore instigated and guided by its senses, not collectively 
but separately. Thus a dog-fish, according to Steiner, seeks its 
food exclusively by scent; so that when its olfactory hulb.s are 
.severed, or the fore-brain, in which they end, is destroyed, it ceases 
to feed spontaneously. The carp, on the other hand, appears 
to search for its food wholly under the guidance of sight, and 
continues to do so just as well when the fore-brain Ls removed, 
the mid-brain, whence the optic, nerves spring, seeming to be 
the chief seat of what intelligence it lias.'* Again, Bateson 
observes : “ There can be no doubt that soles also perceive objects 
approaching them, for they burj' themselves if a stroke at them 
is made with a landing-net; yet they have no recognition of a 
worm hanging by a thread immediately over their heads, and 
will not take it even if it touch them, hut continue to feel for it 
aimlessly on the bottom of the tank, being aware of its presence 
by the sense of smell.” ^ To this inability to combine simple 
percepts into one complex percept of a single object or situation 
we mav reasonably attribute the fish’s lack of true ideas, and 
consequent lack of sagacity. The sagacity even of the higher 
animals does not amount to “general intelligence,” such as 
enables a child “ to put two and two together,” as we say, 
whatever “ two and two ” may stand for. So far as life consists 
of a series of definite situations and definite acts, so far the 
things done or dealt with together, the contents of the several 
foci or concentrations of attention, form so many integrated 
and comparatively i.solated wholes. Round the more compli¬ 
cated of these, and closely connected with them, free ideas arise 
as sporadic groups, making possible those “ lucid intervals,” 
those fitful gleams of intelligence in the very heat of action, which 
occasionally interrupt the prevailing irrationality of the brutes. 
And as we cannot credit even the higher animals with general 
trains of ideas, just as little can we credit them with a continuous 
memory : inde^, it is questionable how far memory of the past, 
as past, belongs to them at all. For they live entirely in an 
up-stream, expectant attitude, and it is in this aspect that 
“ free ideas ” arise when they arise at all. We cannot imagine 
a dog regretting, like one of Punch’s heroes, that he “ did not 
have another slice of that mutton.” ^ 

The free idea (e) then at its first emergence has neither an 
assignable position in a continuous memory-record, as a, or o,, 
nor has it a definite relation as a “ generic idea ” to possible 
specializations such as a' or a". These further developments 
bring us to the general consideration of mental association. 

• Some light is perhaps here thrown on the reciprocal relation of 
" association by contrast ” and " association by similarity ” as 
severally the differentiation of partial similars and the integration of 
partial dissimilars. 

“ ]. Steiner, Die FuncHonen des CentreUnervensytems, u.s.w., 2to 
Abth. Die Fischc (1888), pp. 50, 126, 19 seq.. 101. 

• W. Bateson, " The Sense-Organs and Perceptions of Pishes," 
fourn. Marine Biol. Assoc. (1S90), p. 239. 

• Cf. Stout, Manual of Psychoto^ (1899). vol. ii. ch. i,; also F. H. 
Bradley, " Memory and Inference," Afind (iSqq), pp. I45 sqq.; and 
especially Thorndike, Animal Inlelligencst cited above, 
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pr^ominates, wh^ sionility. lapeM back to the second; in the 
third,, where stmikritits surest themselves aind the oontsast of 
Actufd and possible is explicit, we have' at length the ip'oundwotk 
of logical' comparison. Neverthekss, since imagination playis a 
conspicuous part in child-life before much personal reminiscence 
appears, it would seem probable thi^ ideas, do not first arise, as 
definite memory-images or reminiscences. On the other hand, 
in the- so-callcd homing instincts of the lower animals we 
have evidence of isolated “ memories ” o£ a simplfer form than 
ours. 

The'subject is as diiificult os it is.interesting and impentact, and 
wc can hardly bepc at present lor a final solution. Ooe cluei 
obstacle, as is so often the case in psychology, lies in the unsettled 
connotation of such leading terms as tnetnoty, association and idea, 
Even what is most fundamental of all, that " plasticity " which 
we have analysed into rctontivaness, dificrontiation and integration, 
is sometimes described as if it alre^y involved memory-ideas and 
their association. Ideas, that is io say, are identified with mere 
" residua " of former " impressions,” and yet at the same time are 
spolian of as " copies " of these : whicli is much like saying the even¬ 
ing twilight is a replica of the noonday glare os well .as its parting 
gleam. Again, the continuous dififereatiatioa and redintegration of 
the presentational conlimmra whicli mark the progress of perceptual 
otperience are resolved into an original multipliciiy of prasenta- 
tional atoms which are associated by " adhesion”’ of tiie contiguous. 
Yet before the diffnrcmtiation there was no plurality, and after the 
integration there is only a complex unity, comjiarable perliaps witli 
another organic whole, but certainly noi with a mosaic stuck 
together with cement. This mistaken identification by the Associa 
tionist psycliology of later pioeesses with simpler and earlier ones, 
by which they arc only partially explained, has not only obscurwl 
the science wiili inappropidate concepts but has prevented the ques¬ 
tion on which we arc entering—that concerning the genesis and 
development of ideas— from tieing ever eltectuafly raised, Tlie dis¬ 
cussion of this question will incidentally yield the best refutation- 
of those views. 

Experienee, we say, is the acquisition of practical acquaintance- 
anti efficiency as tiie result of repeated opportunity and effort. 
Thi.s mean.s that strangeness on the cognitive side gives place to 
familiarity, and that on the active side clunisines.s is superseded 
by skill. Hut though analytically distinct, the two .sides are, as- 
we have already in.sisteri, actually inseparable : to the uninterest¬ 
ing W'e arc indifferent, and what does not call for active response 
is ignored. If the original presentations whether sensory or 
motor, be A, H, C, we find then that they gradually acquire a 
new character, become, let us say, Av, By, Cy, y representing the 
eventual familiarity or facility, as the case may he. We find, 
again, a certain .samcne.ss in this character, however various the 
presentation.s to which it pertains, a samene.ss which points to 
the pre.sence of subjertive constituents, and to ihc.se we may assign 
the ” feelings ” that enter into aceommoolation and adjustment. 
This factor is important as evidence of a subjective co-operation 
which may enable us to dispen.se with the mutual “ adhesions ” 
and “ attractions ” among presentations, on which the A.ssocist- 
tinnist,s rely. But it is obvious that there must be an objective 
factor as well; and it i.s this objective factor in the. process giving 
rise to y that now primarily concerns us. Wc have de.scribed' 
that pvuocss as assimilation or immediate recognition : the older 
p.sychology described it as association of the completely similar, 
nr as automatic association. That the two views have some¬ 
thing in common i.s shown by the juxtaposition of “ automatic ” 
and " immediate,” ' .similarity ” and “ assimilation.” To pre¬ 
pare the way for further discussion, let us first ascertain these 
points of agreement. “ When 1 look at the full moon,” said 
Bain, ” I am instantly impressed with the state arising from all 
my former imprassions of her disc added together.” Tliis we may 
symboliiiB in-the usual fashion as A -f ■«„ ■ ■ • -f -j- Sj-f a,. 
Now, it will be granted (i) that the present occurrence (full 
moon) has been prerederi by a series of like occurrence-s, enumer¬ 
able as 1, 2, 3, • • • n; (2) that the pre ent experience (At) is 
what it is in consequence of the preceding experiences of these 
occurrences; and (3) that it “ arises instantly ” as the joint result 
of such preceding experiences. But it is denied (t) that this 
present experience is the mere sum, or even the mere " fusion,” 
of the cxpicriences preceding it; (2) that they were qualitatively 
identical j (3) that they per.sist severally unaltered, in such wise 
that experience “ drags at each remove a lengthening chain ” 
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of t^em. In the case of dtxfieritieB, where y answers to facility, 
it is obvious that there is no such series of identicals (a,,, o,, 

• ■ • a,J at alL From the, first rude beginning—say the school¬ 
boy’s pothopks^up to the finished performance of the adept 
there is continuous approximation; awkward and bungling 
attempts, passing gradually into the bold strokes of mastery. 
Nor is the case essentially dHTcient in cognition where y. oosiwers 
to familiarity; if we attend, as itt is plain we ought,,not to the 
physical fact cognised, but to the individual’s perception of it. 
This, too, Ls an acquisition, has entailed activity, and is marked' 
by gradual approximation towards clearness and distinctness. 
Thesuceessive experiences of n identical oceunxincesdoes not then- 
result in an accumulation of f» identical residHa. The ineptness- 
of theatomistic psychology with its “ physical ” and “ chemical ” 
analysis is nowhere more apparent than. here. Considering tha 
iaiunate relation of life and mind, and the strong physiological 
bias shown by the Associationists from Hartley onwards, it 
is surely extraordinary how completely they Imve failed to 
appreciate the liglit-bcaring significance of such concepts as 
function and development. Facility and faculty (or function) 
are much the same, both etymologically and actually. As the 
perfected structure, is not .so. many rudimentary structures 
“ added together,” but something that supersedes them com¬ 
pletely, must we not say the same of llie perlccled function? 
The less fit is not embodied in the fittest that finally survives. 
Development implies change of form in a continuous whole : 
every growth into means an cijual growth out of : tlius one 
I cannot find the caterpillar in tlte butterfly. Between organic 
I development and mental development there is then more than 
an anidugy. 

I But though assimilation cannot bo analysed into a series of 
I identical ideas (oj, a,, • • • a„), cither ‘‘ added together ” or 
: “ instantaneously fu.sed,” yet it does result in an a which may 
provisionally be called an idea. Sucli idea is, however, neither a 
: memory-idea in the proper sense nor an idea within the meaning. 

■ of the term implied in imagination or ideation. For it is devoid 
of the temporal signs* indicated by the sulxcript numerals in 
Bj, a,, ■ • •, and it does i.ot yet arimit of reproduction as part of 
an ideational continuum, one, that Ls, divested of the characlen- 
isticb helonging to the actual and sensibly present. It is, so to 
say, embryonic, something additional to Uic mere sensation 
as;,imilatcfl, and yet something less than a “ free nr independent 
idea.” It Ls, as it has been happily called,^ a tied (gebundene) 
or implicit idea. Wc have clear evidence of the sense-bound 
stage of this immature “ idea ” in the so-eallcd “ memory after¬ 
image ” (cf. § 22)1 llicre is, however, nothing in this of memory, 
.save as the term is loosely used for mere retcntivcncss; imdafter- 
percepl would therefore be a less objectionable name for it. 
Tliis uiter-percept is entirely sense-sustained and admits of no 
ideal recall, though— in minds suffiricnily advanced—it may 
persi.st for a few moments, and so form the basis of such compari¬ 
son with a second sensation, os we find in the experiments of 

■ Weber, Fechiicr and others.® At a still Inwcr level,, or in actual 
i perception, we cannot assume even this amount of partial 
’independence, though continuity clearly points to something 

beyond the bare senfiation, which is a pure abstraction, as we 
may presently see. 

It is SHymg loo little to maintain, as some do, that this " some- 
thing” is subconscious, on the ground that it is not discoveiaWo 
by direct analysis. Vet it Ls saying too much, legordlcsB of this 
defect, to describe a percept as a presentative-representative 


’ On this term cl. below, 24, 28. 

> Cf. Drobisch, Empiriseke Psyckohnie (1842), | 31; HViffding, 
“ Ueber Wiederkennen, Association und psyohischo Activitat,” in 
Viertslfahrsschr. wissenschaftl. Philosopkie, Bd. xiii. and xiv. To 
Hoffdihg we are also indebted for the term Bekanntheitsqualitdt, 
which hu suggrtited the 7 character used above. Cf. also Ward, 
" Aasimilation and Association,” Mini (1894-1S05). 

* Recent experiments, however, seem to prove that the aftop- 
percept » not the sole factor, and' often is not a factor at all in such 
snccessive comparison (so-cailad); but that what is now termed, 
" the absolute impression ” may supplement it or even- replace it 
altogether. As to what is meant by absolute unpresston, rf., 
§ 14. rt 
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thaJr lintegwtiim; for the result of this oocupation may he 
wgmded as a »w eontina™ in whkA ^4 and A: become adjacent 
parts. For it is efiaraotenstic df a corftinuuin that on increase 
'is the 'intensity Of any part leads to the intanser presentation 
■Of adjacent p^s; and in this sense A and X, which were not 
'Oripnally oontinuous, hare come to be so. We have here, 
then, some justification for the term secondary- or m«nory- 
'continuum'v^n applied to this oontinuotfs series of representa¬ 
tions to distinguish it from the primary or presentation- 
contiinuum from which its constituents are derived. The most 
important fieculiarity of this continuum, therefore, is that it is 
•a series lof representations integrated by means «f the’movejnents 
of attention out of the differentiations of the primary or presenta¬ 
tion-continuum, or rather out of so much of these differentia¬ 
tions as pertain to what we know as the primary memory-image. 
These movements of attention, if the phrase may t)e allowed, 
■come in the end to depend mainly upon ititcrest, but at first 
appear to be determined entirely by mere intensityTo them 
it is proposed to look for the,t continuity which images lose in so 
far as they part with the local signs they had as percepts and 
cease to be either localized or projected. Inasmuch as it is 
assumed that these movements form the connexion between one 
representation and amother in the memory-train, tliey may 
be called “ temporal signs,” * The evidence for their existence 
can be more conveniently adduced presently; it must suffice to 
remark here that it consists almost wholly of facts connected 
with voluntary attention and the voluntary control of the flow 
of ideas, so that temporal signs, unlike local signs, are funda¬ 
mentally motor and not sensory. And, unlike impressions, 
representations ran have each but a single sign," the rontmnum 
of which, in contrast to that of local signs, is not rounded and 
complete, but continuously advancing. I 3 ut in saying this wc 
are assuming for a moment that the memory-continuum forms 
a perfectly single and unbroken train. If it ewr actually were 
such, then, in the absence of any repetition of old impressions 
and apart from voluntary interference with lire train, consciou.s- 
ness, till it ceased entirely, would consist of a fixed and mechanical 
round of images. Some approximation to such a state is often 
found in uncultured persons who lead uneventful lives, and still 
more in idiots, who can scarcely think at all. 

05. In actual fact, however, the memory-train is liable to 
change in two respects, which ctinsiderahly modify its structure, 
viz. (i) through the evanescence of some parts, and (2) through 
the partial recurrwne of like impressions, which produces 
reduplications of varying amount and extent in other parts. As 
regards the first, we may infer that the waning or sinking 
towards the threshold of consciousness which wc can observe 
PormmHott Ihc primary mental image continues in suh- 
«rMMMaa«/consduusness after the threshold is past. For the 
CaatiBuum. longer the time that elapses before their revival 
the fainter, the less distinct, and the Ic.ss complete are the images 
when revived, and the more slowly they rise. All the elements 
of a complex are not equally rcvivable, as we have seen already : 
tastes, smells and organic sensations, though powerful as_ im¬ 
pressions to revive other images, have Httle capacity for ideal 

' This connexion of association with continnons movements of 
.ittention makes it easier to understand the difficnlty above rcfcired 
to, viz. that in a series A H C D .. . B revives C hut hot /f. and so on 
—a difficulty that the analogs’ of adhesiveness or links leaves nnac- 
•countahle. To ignore the part played by attention in assodation, 
to represent the memory-continuum as due solely to the concurrence 
of presentations, is perhaps the chief delect of the asaociationisl 
psychology, both English and Ccerman. Spencer's endeavotn- to 
show " that psychical life is distinguished from physical life by 
consisting of successive changes only inste,ad of succes-sivc and 
aiiaultaneous changes " {Principles 0/ Psychology, pt. iv. ch. ii., in 
particular pp. gop goO) is really notliing hut so much testimony to 
the work of attention in forming the mcmcry-continuum, especially 
when, as there is good reason to do, we reject his assumption that 
this growing seriality is physicajly determined. . 

" A term borrowed from Lutze l^Metaphysih, ist ed., p. *95), but 
the present writer is alone responsible for the sense here given to it 
and the hypothesis in wfiich it is used. 

" Apart, that is to say, of course, from the reduplica/tions of the 
memory-train spoken of below. 


reproduction thmselves, while enuscular mtmeimnts, though 
perhaips of aU presentations the most readily revived, not so 
raadilyrevive lother presentations. Idiosyncrasies are, however, 
frequent; thns we fed one person has an cise^tiienal memory 
for sounds, another for colours, another for forms. Still it is in 
getteral true that the most intense, the most impressive, and 
the mojt interesting presentations persist the longest. But the 
evanescence, which is in all cases comparatively rapid at first, 
deepens sooner or later into real or apiparent -oblivion. In this 
manner it comes about that parts of the memory-continuum 
lose all distinctness of feature and, being ^ 

recognizable content, shrivel up to a dim and meagre® * 
representation of life that has lapsed—-a representation that just 
suffices, for example, to show us that “ our earliest recollections ” 
are not of our first experiences, or to save them from being not 
only isolated but discontinuous. Simh discontinuity can, of 
course, never be absolute; we must have something represented 
even to mark the gap. OWivion and the absence of all representa¬ 
tion are thus the same, and the absence of all representatioii 
cannot psychologically constitute a break. The terms “ evolu¬ 
tion ” and “ involution ” have in this respect -been happily 
applied to the rising and falling of representations. When we 
recall u particular period of our past life, or wliat has long ceased 
to he a familiar si ene, events and features gradually unfdd and, 
as it were, spread out as wc keep on ottending. A precisely 
opposite proceas may then be supjiosed to take jdace when they 
are left in undisturbed forgetfulness; this process is called 
oblivisoence. 

More important changes arc produced by the repetition of 
ports of the memory-train. The effect of this is not merely 
to prevent the evanc.scence of the particular image 
or scries of images, but by partial and more or less 
freciuent reduplications of the memoiy’-trmn or “ thread ” 
lupon itself to convert it into a partially new continuum, whidh 
we might perhaps call the ideational continuum or “ tissue.” 
The reduplicated portions of the train are strengthened, while at 
the points of divergence it liecomes comparatively weakened, 
and this apart friun the effects of ohliviscence. One who bad 
seen the king but once would scarcely be likely to think of 
him without finding the attendant circumstances recur as well; 
this could not liappen after seeing him in a hundred different 
scenes. The centml representation of the whole complex would 
have become more distinct, whereas the several 
diverging lines would tend to dis.sipatc attention and, 
hy involving opposing representations, to neutralize 
each other, so that probably no definite background would be re¬ 
instated. Even this central representation would be more or less 
generalized. It has been often remarked that one’s most familiar 
friends are apt to be mentally pictured less concretely and vividly 
than persons seen more seklom and then in similar attitudes 
and moods; in the former case a “ generic inuage ” has grovti out 
of such more specific representations as the latter affords. Slit! 
lurlher removed from memoiy-images are the images that result 
from such familiar percepts as those of horses, houses, trees, &c. 

Thus as the joint effect of ohliviscence and reduplication we 
are provided with trains of ideas distinct from the memory- 
thread and thereby with the material, already more 
or less organized, for intellectual and volitional 
manipulation. We do not experience the flow of 
ideas—save very momentarily and occasionally—altogether 
undisturbed; even in dreams and reverie it is continually 
iirterrupted and diverted. Nevertheless it is not difficult to 
a.scortain that, so far as it is left to itself, it takes a very 
different course from that which we should have to retrar* if 
bent on reminiscence and able to recollect perfectly. The readi¬ 
ness and .steadine.ss of this flow are shown by the extremely 
small effort necessary in order to follow it. Nevertheless 
from its very nature it is liable, though not to positive breaches 
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* Tliis contrast cf thread and tissue is suggested, Ot course, by 
Herbart’s terms 'Rtihe and Gevuebe. It is justifed by the fart that 
memory proper follows the single line of terapozal continuity, while 
ideation lumislicS the basia for manifold logiw connexiosa. 
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lOf ondimuty ifrom its lown working, ^et ito oeeanenal bteika 
or .impedunenitsito'tbe 'siaoeth BocoeBsienof images at ;{MUits 
where reduplicatians diverge, asd either permanently nr :at 
ithe .particular time neutielize each other.* 

tile flaw df liduas is, however, eiepoted to positive totcnapUans 
.irom two distinct siiW—ibv the intrusion ol new mesentatioos and 
/Me*«/ hy voluntary interlerence. The only result :of such 
interruptioiiB which we need liere consider is the conflict 
Ptnniua- presenicUions that may ensue. Hetbart and Hs 
followere have gone ao iar ns to elaborate a oonqdete 
system of psychical statics and dynaimos, baaed on the concap- 
tion ot presentations as forces and on certain more or kss 
Improbable assumptions as to the modes in which such forces 
infeBcl. Since our power of attention is limited, it continually 
happens that attention is drawn off by new prosentationB at the 
expense of old ones. But. even if we regard this lion-voluntary 
redistribution of attention asiraplyiug.a struggle between presenta- 
lions, still such conflict to secure a place in consciousness is very 
different from a conflict between pro.si'nfations that are already 
there. Either may be experienced to any degree possible withont 
the other appeuring at all; thus, absorbed in watching a starry 8^, 
one might be unaware of the chillinc.ss of the air, though recognizing 
at once, as soon as (he cold is felt, that, so far from being incom¬ 
patible. the clearness and the coldness arc causally connected. 
This difference between a cxinflict of presentations to enter the field 
of oonsciousness—if we allow iot a moment the propriety of the 
expression—and tliat opposition or incompatibility between presenta¬ 
tions which is only possible when tliey arc. in consciousness has 
been strangely confused by the Hcrb.artians. In the former the 
intensity of the presentation is primarily alone of account; in the 
latter, on tlic contrary, quality and content are mainly concerned. 
Only tlie last requires any notice here, since such opposition arises 
when the ideational continuum is interrupted in the ways just 
mentioned, and apparently arises in no other w.ay. Certainly there 
is no such opposition lietween primaiyr presentations ; there we have 
the law of iucopresentaUility preventuig lhcpre.sentation of opposites 
with the same local .sign; and their presentation with different local 
signs iiivoh’e.s, on this level at all events, no conflict. But what has 
never been pre.scnted could hardly be represented, if the ideational 
process were undisturbed; even in our dreams white negroes or 
round siiuares, (or instance, never appear. In fact, absurd and 
bizarre as dream-imagery is, it never at any moment eutails overt 
contradictions, though contradiction may be implicit. 

But between iileas and percepts actual incompatibiUty is frequent. 
In the pciqilexily of Isaac, e.g. —“ The voice is Jacob’s voice, but the 
hands are the hands of Esuu "—^wc have such a case in a familiar 
form. Tliore is here not merely mental arrest but actual conflict; 
the voic'- perceived wleniifies Jacob, at the same time the hands 
identify Esau. Tlie images of Esau and Jacob by themselves are 
differnit. bnt do not conflict; neither is there any strain, quite the 
contrary, in recognizing a person partly like Jacob and partly like 
Esau. I'or there is no ilirect uicompatibility between sinoutfi and 
rougli, so long as one pertains only to voice and the other only to 
hamls, but the same hands and voice cannot he both smooth and 
rough. Similar incompatibilities may arise without the intriisioii 
ol percepts, as when, iti trying to guess a riddle or to solve a problem, 
or generally to oUminate intollectua) differences, we have, images 
which in themselves are only logically opposite, psychologically 
opposed, or in conflict, because each strives to enter (he same com¬ 
plex. In all such conflicts alike we find, in fact, a relation of presenta¬ 
tions the exact converse ot that Which constitutes similarity. In 
the latter we have two complete presen Sations. ab x and a /> y, as 
similar, each mcludiiig the common part a h; in the former we have 
two partial prescntalions, x and y, as contraries, each excluding the 
other from tlie incomplete a b —. And this a b, it is to be noted, is 
not more essential to the similarity than to the conflict. But in 
tiie one case it is a generic image (and can logically be predicated 
of two subjects); in the other it is a partially dotennined individual 
(and cannot be .subject to opposing predicati'.s). Except as thus 
supplemniting « b, x and y do not conflict; black and white are not 
iooompatihlo save as attributes of the same thing. The possibility 
of most ot these conflicts—ot all, indeed, that have any logical 
interest—lies in that reduplication of the memory-contimiutn which 
gives rise to these now complexes, generic images or general idetts. 

Reminiscence and Expectation ; Temporal Perception. 

2(). Having thus attempted to ascertain the foimation of the 
ideational continuum out of the memory-train, the que.'ition 
arises: How now are we to distinguish between imagining and 
remembering, and Again, between imagining and expecting ? 

* It is a mark of the looseness of much ot onr psychological termin¬ 
ology that tacts of this kind are commonly described as cases of 
association. Dr Bain calls them " obstructive association,” which 
isabout onaparwith" progress backwards ";MrSuDy’s" divergent 
aasociation " is better. But it is plain that what we really have is 
an arnsst or inhibition consequent on aasociation, and nothing that 
is either ttself association or that leads to onodstion. 


absurdto initkMthftdifEeiBaae dep^ antihs.'praenae 
of ibfMet inimemti^ and fi^eiDtiitiuL>euidsan its Absence in mete 
limaginatitt; forlJwlheiiefatMlfidspendB oelbtadilieiaBceiinstBad 
of constituting it. One >teal taml nbvisus j&ctinotian, rhoticger, 
which -fiume pointediOUt as >iegaii& memory, is the -fixed iteder 
and position of the ideas-of iwhirt is nemeB^ced nr'expected as 
oontrasted wi& “ the libaty ” cf the imagination 
to tians^se .and change its ideas. This order 
position in the case «f 'memory sre, of course, morm- 

those of .the ociginAl iinpre8S(QD.s, ibut it seems -rather suiue 
of Hume to tell us memory “ is lied down to these without 
any power of variation,” while imagination has liberty to trans¬ 
pose as it plcAses, as if the originals sat to memory for their 
portraits, while to imagination they were but studies. Such 
corregjondcncc being out of the question—as Hume takes care 
to state,as soon as it suits him—all we have, solar, is this fixity 
and definiteness as contrasted with the kaleidoscopic instability 
of ideation. In this respect what is remembered or expected 
resembles what is perceived; the grouping not only doM not 
change capriciously and .spontaneously, but resists any mental 
efforts to change it. But, provided these ibaracteriafks are 
there, we shoilld be apt to believe that we are iremembering, 
just as, mulaiis mutandis, with like characteristics we might 
believe that we wore perceiving: halluoination .is possible in 
either case. 

This fixity of order and position is, however, not sufficient 
to constitute a typical renimisceitce where the term is exactly 
used. But remembering is often regarded as equivalent to 
knowing and recognizing, as when on revisiting 'setne once 
familiar place one remarks, “ How well I remember it 1 ” What 
is meant is that the place is recognized, and that its recognition 
awakens memories. Memory includes recognition; recognition 
as such does not include memory. In human consciou.sDess, as 
we directly observe it, there is, perhaps, no pure recognition: 
here the new presentation is not only assimilated to the old, but 
the former framing of circumstance is reinstated, and so perforce 
distinguished from the present. It may be there is no warrant 
for supposing that such redintegration of a preceding field is ever 
absolutely nil, still we are justified in regarding it as extremely 
vague and meagre, both where mental evolution is but slightly 
advanced and where frequent repetition in varying«nd irrelevant 
circumstances has produced a blurred and neutral zone. The 
last is the case with a knowledge; the writer 

happens to know that has is the Latin far “ ox ” and hujo the 
Ijitin for “ toad,” and may be said to remember both items of 
knowledge, if “ remember ” is only to be sj^ionymous with 
“ retain.” But if he came across bos in reading he would think 
of an ox and nothing more; bujo would immediately call up not 
only “ toad ” but Virgil’s Georgies, the only place in Which he has 
seen the word, and which he never read but once. In the former 
there is so far nothing but recognition (which, however, of course 
rests upon rclontiveness); in the latter there is also remembrance 
of the time and cimimslances in which that piece Of knowledge 
was acquired. Of course in so fur as we are aware that we 
recognize we also think that remembrance is at any rate pn5.sible, 
.since what -we know we must previously have learned—recog¬ 
nition excluding novelty. But the point here urged is that there 
is an actual reminiscenre only when the recoCTitkm i.s accom¬ 
panied by a reinstatement of portions of the memory-tram 
continuous with the prevtou.s presentation of what is now' recog¬ 
nized. Summarily .stated, we may say that between ’knowing 
and remembering on the one hand and imagining on the othO'- 
the difference primarily turns on the fixity and completeness of 
the grouping in the former; in the latter there is a shifting play 
of images more or less “ generic,” reminding one of “ dissolving 
views.” Hence the first two approximate in character to per¬ 
ception, and are rightly called recognitions. Between them, 
again, the difference turns primarily on the presenre or absence 
of temporal signs. In what is remembered these are still intact 
enough to ensure a localization in the pa.st of what is recognized; 
in what is known merely such localization is prevented, either 
because of the obliviscence of temporal connexions or because 
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the reduplications of the memory-train that have consolidated 
the central group have entailed their suppression. There is 
further the difference first mentioned, which is often only a 
difference of degree, vir. that reminiscences have more circum¬ 
stantiality, so to say, than mere recognitions have ; more of the 
collateral constituents of the original concrete field of conscious¬ 
ness are reinstated. But of the two characteristics of memory 
proper—(a)concretcne.ss or circumstantiality, and (A) localization 
in the past—the latter is the more essential. It sometimes 
happens that we have the one with little or nothing of the other. 
For example, we may have but a faint and meagre representation 
of a scene, yet if it falls into and retains a fixed place in the memory 
train we have no doubt that some such experience was once 
actually ours. On the other hand, as in certain so-called illusions 
of memory, we may suddenly find ourselves reminded by what 
is happening at the moment of a preceding experience exactly 
like it—some even feel that they know from what is thus recalled 
what will happen next; and yet, because we are wholly unable 
to assign such representation a place in the past, instead of a 
belief that it happened, there arises a most distressing sense of 
bewilderment, as if one were haunted and had lost one’s personal 
bearings.' It has been held by some psychologists that 
memory propel includes the representation of one’s past self 
as agent or patient in the event or situation recalled. And this 
is true as regards all hut the earliest human experience, at any 
rate; still, whereas it is easy to sec that memory is essential 
to any development of self consciousness, the converse is not 
at all clear, and would involve us in a needless circle. 

27. Intimately connected with memory is expectation. We 
may as the result of reasoning conclude that a certain event 
will happen; we may also, in like manner, conclude 

xpee m ““’that a certain other event has happened. But as we 
should not call the latter memory, so it is desirable to di.stinguish 
such indirect anticipation as the former from that expectation 
which is directly due to the interaction of ideas. Any man 
knows that he will die, and may make a variety of arrangements 
in anticipation of death, but he cannot with propriety be .said 
to be expecting it unless he has actually present to his mind a 
series of ideas ending in that of death, such scries being due to 
previous associations, and unless, further, this scries owes its 
representation at this moment to the actual'recurrence of .so.mc 
experience to which that series succeeded before. And as 
familiarity with an object or event in very various settings may 
lie a bar to recollection, so it may be to expectation : the average 
Englishman, e.g. is continually surprised without his umbrella, 
though only too familiar with rain, since in our climate one not 
speitially attentive to the weather obtains no clear representation 
of its successive phases. But after a series of events A BC D E 
. . . has been once experienced we instinctively expect the 
recurrence of B C ... on the recurrence of A, i.e. provided 
tlie memory-train continues so far intact. Such expectation, 
at first perhaps slight— a mere tendency easily overborne— 
Itecomes strengthened by every repetition of the series in the 
old order, till eventually, if often fulfilled .and never falsifi^, it 
becomes certain and, as we commonly .say, irresistible. To have 
a clear case of expectation, then, it is not necessary that we should 
distinctly remember any previous experience like it, but only 
that we should have actually present some earlier member of 
a series which has been firmly associated by such previous 
experiences, the remaining members, or at least the next, if they 
continue serial, being revived through that which is once again 
realized. This expectation may he instantly checked by 
reflection, just as it may, of course, be disappointed in fact; but 
these are matters which do not concern the inquiry as to the 
nature of expectation while expectation lasts. 

We shall continue this inquiry to most advantage by widening 
it into an examination of the distinction of present, past and 
future. To a being whose presentations never passed through 

• Any full discussion of j^aramnena. a.s these very interesting 
states of mind are called, belongs to mental pathology. 

“ As $.g. James Mill (Analysis of the Human Mini, ch. x.), who 
treats this difficult subject with great acuteness and tltoroughncss. 


the transitions which ours undergo—first divested of the 
strength and vividness of impressions, again reinvested with 
them and brought back from the faint world of ideas Pmant, 
—^the sharp contrasts of “ now ” and “ then,” and Pott, ami 
all the manifold emotions they occasion, would be 
quite unknown. Even we, so far as we confine our activity and 
attention to ideas are almost without them. Time-order, suc¬ 
cession, antecedence, and consequence, of course, there might be 
still, but in that .sense of events as “ past and gone for ever,” 
which is one of the melancholy factors in our life; and in the 
obligation to wait and work in hope or dread of what is “ still to 
come ” there is much more than time-order, It is to presenta¬ 
tions in their primary stage, to impressions, that we owe what real 
difference we find between now and then, whether prospective or 
retrcspiective, as it is lo them also that we directly owe our sense 
of the reaf, of what is and exists as opposed to the non-existent 
that is not. But the present alone and life in a succession of 
presents, or, in other words, continuous occupation with impres¬ 
sions, give us no knowledge of the present as present. This wo 
first obtain when our present consciousness consists partly of 
memories or partly of expectations as well. An event expected 
differs from a like event remembered chiefly in two ways—in it.s 
relation to present impressions and images and in the active 
attitude to which it leads. The diverse feelings that accompany 
our intuitions of time and contribute so largely to their colouring 
are mainly consequences of these differences. ].et us take a 
series of simple and familiar events A B C D E, representing 
ideas by small letters, and perceptions by capitals whenever 
it is necessary to distinguish them. Such series may lie present 
in consciousness in such wise that a b c d are imaged while E is 
perceived anew, i.e. the whole symbolized as proposed would be 
a b f d E; such would be, e.g. the state of a dog that had just 
finished his daily meal. Again, there maybe a fresh impression 
of A which revives A c d e; we should have then (\) Ab cd f—the 
state of our dog when he next diiy gets sight of the di.sh in which 
his food is brought to him. .A little later wc may have (2)abC de. 
Hero a A are either after-sensations or primary memory-images, 
or have at any rate the increased intensity due to recent 
impre.ssion; but this increased intensity will be rapidly on the 
wane c\en while C lasts, and a b will pale still further when C 
gives place to D, and we ha\e {^) a b c D e. But, returning to 
(2), we should find e to he increasing in intensity and definite- 
ne.ss, as compared with their slate in (i), now that C, instead of 
A, is the present impression. For, when A occupied this position, 
not only was e raised les.s prominently above the threshold of 
consciousness by reason of its greater distance from A in the 
memor)'-continuum, but, owing to the reduplieations of this 
continuum, more lines of possible revival were opened up, to be 
successively negatived as B succeeded lo A and C to B; even 
dogs know that “ there is many a .slip ’twixt the cup and the lip.” 
But, where A B C I) E k a series of percepts such as we have 
here supposed - and a scries of simpler states would hardly afford 
much ground for the distinctions of past, present and future— 
there would be a varying amount of active adjustment of sense- 
organs and other movements supplementary’ to full sensation. 
In (2), the point at which we have a A C rf e, for instance, such 
adjustments and movements as were appropriate to A would 
cease as B lapsed and be replaced by those appropriate to C. 
Again, as C succeeded to B, and d in consequence increased in 
inteisity and definitene.ss, the movements adapted to the 
reception of D would become nascent, and so on. Thus, psycho¬ 
logically regarded, the distinction of past and future and what 
we might call the oneness of direction of time depend, as just 
described, (1) upon the continuous sinking of the primary 
memory'-images on the one side, and -the continuous rising erf 
the ordinary images on the other side, of that member of a series 
of percepts then repeating which is actual at the moment; and 
(2) on the prevenient adjustments of attention, to which such 
words as “ expect,” “ await,” “ anticipate,” all testify by their 
etymology. These conditions in turn will be found to depend 
upon all that is implied in the formation of the memory-train 
and upon that recurrence of like series of impressions which we 
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attribute to the “ uniformity of nature.” If we never had the 
same aeries of impressions twice, knowledge of time would be 
impossible, as indeed would knowledge of any sort. 

eS. Time is often figuratively represented as a line, and we 
may perhaps utilize this figure to niake clear the relation of our 
. perception of time to what we call time itself. The 
present^ though conceived as a point or instant of 
time, is still such that we actually can and do in that moment 
attend to a plurality of presentations to which we might other¬ 
wise have attended to severally in successive moments. Grant¬ 
ing this implication of simultaneity and succe-ssion, we may, if 
we represent succession as a line, represent simultaneity as a 
second line at right angles to the first; pure time—or time-length 
without time-breadth, we may say—is a mere abstraction. Now 
it is with the former line that we have to do in treating of time 
as it is (or as we conceive it), and with the latter in treating of 
our perception of time, where, just as in a perspective represen¬ 
tation of distance, v.'e are confined to lines in a plane at right 
angles to the actual line of depth. In a succession of events 
ABC DE . . . the presence of B means the absence of A and of 
C, but the presentation of this succession involves the simulta¬ 
neous presence, in some mode or other, of two or more of the 
presentations A B C D. In our temporal perception, then, all 
that corresponds to the differences of past, present and future is 
presented simultaneously. To this fact the name of “ specious 
present ” or “ psychical present ” has been given. Wliat we 
have is not a moving point or moment of objective time, but 
rather a moving line, the contents of which, continuously 
changing, simultaneously represent a portion of the line of objec¬ 
tive succession, viz. the immediate past as .stili present in primary 
memory-images, and the immediate future as anticipated in 
prepercepts and nascent acts.' This truism—or paradox—that 
all we know of succession is but an interpretation of what is 
really simultaneous or coexistent, ws may then concisely express 
by saying that we are aware of lime only through time-perspec¬ 
tive, and experience shows that it is a long step from a .succession 
of presentations to such presentation of succession. Tlic first 
condition of such presentation is that we should have represented 
together presentations that were in the first instance attended 
to successively, and this we have both in the persistence of 
primar)’ memory-images and in the sim\iltaneous reproduction 
of longer or shorter portions of the memory'-train. In a series 
thus secured there may be time-marks, though no time, and by 
these marks the series will bo distinguished from other simul¬ 
taneous series. To ask which is first among a number of simul¬ 
taneous presentations is unmeaning; one might be logically 
prior to another, but in time they arc together and priority 
is excluded. Nevertheless after each distinct representation 
a, h, c, d there probably follow.s, as we have supposed, some trace 
of that movement of attention of which we are aware in passing 
from one presentation to another. In our present reminiscences 
we have, it must be allowed, little direct proof of this intei- 
position, though there is strong indirect evidence of it in the 
tendency of the flow to follow the order in which the presen¬ 
tations were first attended to. With the movements themselves 
we arc familiar enough, though the residua of such move¬ 
ments are not ordinarily conspicuous. These residua, then, 
are our temporal signs, and, together with the representations 
connected by them, constitute the memory-continuum. But 
temporal signs alone will not furnish all the pictorial exactness 
of the time-perspective. They give us only a fixed series; but 
the working of oblivisccnce, by ensuring a progressive variation 
in intensity and distinctness as we pass from one member of the 
series to the other, yields the effect which we call time-distance. 
By themselves such variations would leave us liable to confound 
more vivid representations in the distance with fainter ones 
nearer the present, but from this mistake the temporal signs save 
us; and, as a matter of fact, where the memory-train is imperfect 
such mistakes continually occur. On the other hand, where 
tliese variations are slight and imperceptible, though the memory- 

* Cf. W. James, Principles of Psycholon, j. 629 sqq.; L. W. Stem, 

Psychischc Prtecnzzcit,” Z. /. Psych. (1897), xiii. 325 sqq. 
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continuum preserves the order of events intact, we have still no 
such distinct appreciation of comparative distance in time as we 
have nearer the present where these pen^Mctive effects are 
considerable. 

zq. When in retrospect we note that a particular presnttation 
X has had a place in the field of consciousness, while certain 
other presentations, A B C D have succeeded ' . 
each other, then we may be said in observing this 
relation of the two to perceive the duration of X. And it is in 
this way that we do .subjectively estimate longer periods of time. 
But first, it is evident that we cannot apply this method to 
indefinitely short periods without passing beyond the region of 
distinct presentation; and, since the knowledge of duration implies 
a relation between di.stinguishable presentations A BCD and X, 
the case is one in which the hypothesis of subconsciousness can 
hardly help any but those who confound the fact of time with the 
knowledge of it. Secondly, if we are to compare different 
durations at all, it is not enough that one of them should last 
out a series A B C D, and another a series L M N 0 ; we also 
want some sort of common measure of those series. Locke was 
awake to this point, though he expresses himself vaguely {Essay, 
ii. 14, Si 9-is)- He speaks of our ideas succeeding each other 
“ at certain di.stances not much unlike the images in the inside 
of a lantern turned round by the heat of a candle,” and 
“ guesses ” that “ this appearance of theirs in train varies not 
very much in a waking man.” Now what is this “ distance ” that 
separates A from B, B from C, and so on, and what means have 
wc of knowing that it is tolerably constant in waking life ? It 
is probably that the residuum of which we have called a temporal 
sign; or, in other words, it is the movement of attention from A 
to B. But we must endeavour here to get a more exact notion 
of this movement. Everybody knows what it is to be distracted 
by a rapid succession of varied impressions, and equally what it i.s 
to be wearied by the slow and monotonous recurrence of the 
same impressions. Now these “ feelings ” of distraction and 
tedium owe their charjicteristic qualities to movements of atten¬ 
tion. In the first, attention is kept incessantly on the move; 
before it is accommodated to A, it i.s disturbed by the sudden¬ 
ness, intensity, or novelty of B; in the second, it is kept all but 
stationary by the repeated presentation of the same impression. 
Such excess and defect of surprises make one realize a fact which 
in ordinary life is .so obscure as to e.scape notice. But recent 
experiments have set this fact in a more striking light, and 
made clear what Locke had dimly before his mind in talking of a 
certain di.stonce between the presentations of awaking man. In 
estimating very short periods of time,of a .second or less—indicated 
say by the beats of a metronome— it is found 1 hat t here is a certain 
period for which the mean of a number of estimates is correct, 
while shorter periods are on the whole over-estimated, and longer 
periods under-estimated. This we may perhaps take to be 
evidence of the time occupied in accommodating or fixing atten¬ 
tion. Whether the “ point of indifference. ” is determined hy the 
rate of usual bodily movement, as Spencer asserts and Wundt 
conjec1ure.s, or conversely, i.s a question we need not di.scuss just 
now. But, though the fixation of attention does of course really 
occupy time, it is probably not in the first instance perceived as 
time, i.e. as continuous “ protensity,” to use a term of Hamil¬ 
ton’s, hut 05 intensity. Thus, if this supposition be true, there 
is an element in our concrete time-perception which has no place 
in our abstract conception of time. In time conceived as physical 
there is no trace of intensity; in time psychically experienced 
duration is primarily an intensive magnitude, witness tho 
comparison of time.? when we are “ bored ” with others when 
we are amused. It must have struck every one as strange who 
has reflected upon it that a period of time which seems Tong in 
retrospect—such as an eventful excursion— should have appeared 
Short in passing; while a period,on the contrary, which in memory 
has dwindled to a wretched .span seemed everlasting till it was 
gone. But, if we consider that in retrospect length of time is 
represented primarily and chiefly by impressions that have sur¬ 
vived, we have an explanation of one-half; and in the intensity of 
the movements of attention we shall perhaps find an explanation 

XXII. 19 
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oi the other. What tells in retrospect is the series a h cde, 
&c.; what tells in the wearisome present is the intervening 
SiK,,ot rather theoriginal accommodation of which these temporal 
signs are the residuum. For, as we have seen elsewhere, the 
intensity of a presentation does not persist, so that in memory the 
residuum of the most intense feeling of tedium may only be so 
many t's in a memory-continuum whose surviving members are 
few and uninteresting. But in the actual exprrienco, say, of 
a wearisome sermon, when the expectation of release is continu¬ 
ally balked and attention forc^ back upon a mcmotonous 
dribblp of platitudes, the one impressive fact is the hearer's 
impatioice. On the other hand, so long as we are entertained, 
attention is never in voluntary, and there is no continually deferred 
expectation. Just as we are said to walk with least effort when 
our p«ce accords with the rate of swing of our legs regarded as 
pendulums, so in pastimes impressions succeed each other at the 
rate at which attention can be most easily accommodated, and 
are such tliat we attend willingly.' We are absorbed in the 
present without being unwillingly confined to it; not only is there 
no motive for retrospect or expectation, but there is no feeling 
that the present endures. Each impression lasts as long as it 
is interesting, but does not continue to monopolize the focus of 
consciousness till attention to it is fatiguing, because uninter¬ 
esting. In such facts, then, we seem to i»ve proof that our 
perception of duration rests ultimately upon quasi-motor acts 
of varying intensity, the duration of which we do not directly 
experience as duration at all. They do endure and their 
intensity is a function of their duration; but the intensity is 
all that we directly perceive. In other words, it is here con¬ 
tended that what Lodce called an instant or moment—“ the time 


of one idea in our minds without the succession of another, 
of one wherein therefore we perceive no succession at all ”—is 
psychologically not “ a part in duration ” in that sense in which, 
as he says, “we cannot conceiveany duration without succession’’ 
{Essay, ii. x6,12), 

But, if our experience of time depends primarily upon acts of 
attention to a succession of distinct objects, it would seem that 
. 41—• time, subjectively regarded, must be discrete and not 

n, , continuous. Tlus, wliich is the view steadily main- 

.tained by the psychologists of Ilcrbart's school, was 
'^implied if not stated by Locke, Berkeley and Hume. 
LiKke hopelesiy confuses time as perceived and lime as con¬ 
ceived, and can only save himself irom pressing objections by 
the retort, “ It is very common to observe intelligible disci urses 
spoiled by too much subtlety m nice divisions." But Berkeley and 
Hnrne, with the mathematical discoveries of Newton and Leibnit* 
before them, could only protest that there was nothing answering to 
mathematical continuity in our experience. And, whereas Locke 
liad tried to combine with his general psychological account the 
inconsistent position that " none oi the distinct ideas \vc have of 
either [space or time] is without all manner of compo.sition," Berkeley 
declares, " For my own part, whenever I attempt to frame a simple 
idea of time, abstracted irom the succession of ideas in my mind, 
which flows uniformly and is participated by all beings, I am lost 
and embrangled in inextricable dilliculties. 1 have no notion of 
it at all, only I hear otluirs say it is infinitely divisible, and speak of 
it in such a manner us leads me to harbour odd thoughts of m’’ 
existence. . . . Time therefore being nothing, abstracted from the 
succession of ideas in our minds, it follows that the duration of any 
finite ^irit must he estimated by the number of ideas or actions 
succeeding each other in that same spirit or mind " {Principles of 
Knowledge, i. S 98). Hume, again, is at still greater pains to sliow 
that “ the idea which we form of any finite quality is not infinitely 
divisible, but that by proper distinctions and separations we may 
run this idea up to inferior ones, wliich will be perfectly simple and 
indivisible . . . that the imagination reaches a minimum, and may 
raise up to itself an idea of which it cannot conceive any subdivision, 
and which cannot bo diminished without a total annihilation " 
{Human Nature, pt. ii. § i. Green’s ed., pp. 334 seq.). 

At first blush we are perhaps disposed to accept this account ■ 
of our time-perception, as Wimdt, e.g. does, and to regard the attri¬ 
bution of contmnity as wholly tlic result of after-reflection.* But 
it may be doubted if this is really an exact analysis of the case. 


' To this rate the " indiflcrcnce point " mentioned above is 
obviously related. It has also been called " adequate time " or 
“ optional time." It is, however, a tempo that Varies vdth the 
subject-matter attended to; when eflective attention is more diffic^t 
the tempo is slower than it is when to attend is easy, 

* W. Wundt, Logih, i 432. 


tliat the impressions to which we chiefly attend are distinct 
their occup&tiou of the locus of coiuciousDOSs. 
and that, BO far, the most vivid element in our time-experience is 
diKrete; granted further that in recollection and expectation Such 
objects are still distinct—all which seems to impdy that time is a mere 
plurality—yet there is more behind. The whole field of conscious¬ 
ness IS not occupied by distinct objects, neither arc the changes in 
^ discontinuous. The experimental fwto Abovc-zucntioned 
illustrate the transition from a succession the members of which are 
distmctly attended to to one in wdiich they are indistinctly attended 
to, f.e. are not diaconlinuons enough to be Mparately dutingniehed* 
Attention does not move by hops irom one definite spot to another, 
but, as Wundt himself allows, by alternate diffusion and concentra- 
tiem, like the foot of a snail, which never leaves the surface it is 
traversing. We have a dear prwentation discerned as A or B when 
attention is gather^ up; and, when attention spreads out, we have 
confused presentations not admitting of recogmtion. But, though 
not recognizable, such confused presentations are represented, and 
so serve to tadge over the comparatively empty intervd during 
which attention Is unfocused. Thus our perception of a period td. 
time is not comparable to so many terms in a series of finite units 
any more than it is to a series of infinitesimals. When attention 
is concentrated in expectation of some single impre.ssion, then, no 
doubt, it is brought to a very fine point (" zugespitzt," as Herbart 
would say); and a succession of such impressions would be repre¬ 
sented as relatively discrete compared with the representation of the 
scenery of a day-dream. But absolutely discrete it is not and cannot 
be. In this respect the truth is rather with Herbert Spencer, who, 
treating of this subject from another point of view, remarks, " When 
the facts are contemplated objectively, it becomes manifest 
though the changes constituting inteiligenco improach to a single 
succession, they do not absolutely form one " {Psychology, i. $ iSoJ. 

On the whole, then, we may conclude that our concrete time- 
experiences nro due to the simultaneous representation of a 
series of definite presentations both accompanied and separated 
by more or fewer indefinite prc.sentations more or less confused; 
that, furtlier, the definite presentations have certain marks 
or temporal signs due to the movements of attention; that the 
rate of these movements or accommodations is approximately 
constant; and that each movement itself is primarily experienced 
as an intensity. 

Experimental Investigations concerning Memory and 
Association. 

30. Of the vast moss of experimental work undertaken in 
recent years, that relating to memory and association is probably 
the most important. A brief account of some of it is therefore 
offered at this point, by way of illustrating the character of the 
“ new psychology.” 

The learning and retaining of a stanza of poetry, say, is 
obviously a function of many variables, such as the mode of 
presentation (whether the words are heard only, or heard and 
seen, or both heard, seen and spoken aloud), the length, 
familiarity with the words and ideas used, the number of 
repetitions, the attention given, &c. Familiarity of course 
implies previous learning and retaining; the first essential, there¬ 
fore, in any attempt to study these processes from the beginning, 
Ls the exclusion of this factor. Accordingly Ebbinghaus, the 
pioneer in experiments of this kind," devised the new material, 
which is now regularly employed, namely, closed monosyllables, 
not themselves words, and strung together promiscuously into 
lines of fixed length so as never to form words : bam, rit, por, sig, 
nef, gud, &c., is an instance of such “ .senseless verses.” With 
very slight attention most persons would be .able to reproduo: 
three or four such syllables on a single reading or hearing; and 
by greater concentration six or seven might be so reproduced. 
TTiis maximum, called sometimes the “span of prehension," 
has been repeatedly made the subject of special inquiry. In 
idiots it is found, as might bt expected, remarkably low; in 
school children it increases rapidly between the ages of eight 
and fourteen, and then remains almost stationary, individual 
differences being small compared with the striking differences 
that apfiear wfien longer lines make repetitions neces.sary.'* 
This comparatively constant span of prehension is doubtless 

" H. Ebbinghaus, " Ueber das Gedachtniui: Untersachungen zur 
experimentoUen PsycholMie" (1885). 

• Cf. J. Jacobs and F. Gallon on the " Span of Prehension," Mind, 
(1887), pp. 75 sqq.; Bourdon, " Influence d« I'ige aur la mimoire 
inunWiate," i?av. pUl. (1894) xxxvlii. 148 sqq. 
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dosely connected with certAin other psychical consttnls, such as 
the duratioa of the psychical present and of the primary metnory- 
image, the tmpo of movements of attention (§g aS, 19), sk. 
There are i^arted investigations of these several conations, 
but the subject as a whole still awaits systematic freatmKkt,t 
That it is not wanting in interest is evident when we consider 
that if our span of prehension wens enlarged, a corresponding, 
increase in the variety and range of metre and rhyme in poetry, 
of “ plnnse ” in music, and oi evolutien m the diuice would ht 
posside. The limits at present imposed on these and like 
complexities find their ultimate explanation in the constants 
just mentioned. 

With lines of gteater length than seven syllables some repeti¬ 
tion is requisite before they can be said correctly: the number of 
such repetitions was fotind by Ebbinghaus to increase very 
rapidly with the number of syllables to be learnt. In his own 
case, for lines of 12,16, 24, 36 syllables the repetitions necessary 
were on the average 16'6, 30, 44, 55 respect!vdy. Thus for a 
lioe exceeding in length that of the span of prehension only 
about five times, he required fifty-five times os many repetitions, 
if we may coll the single presoitation of the syllables a “ repeti¬ 
tion.” Substituting poetry for gibberish rf equal amount, 
Ebbinghaus found that one-tenth the number of repetitions suf¬ 
ficed; the enormous saving thus effected showing how numerous 
and intimate are the reiady-made associations that “ rhyme 
wd reason ” involve. But at one and the same time to memorize 
five verses even of sense requires more than five times as many 
repetitions as the memorizing of one. Two c* three lines of 
inquiry here present tliemselvc-s, e.g. (i) as to the comparative 
value of successive repetitions when several are taken together; 
(2) as to retention after an interval, as (a) a function of the 
number of repetitions previously made, and as ( 4 ) a function of 
the time; (3) as to the respective effects of more or less cumu¬ 
lating, or more or less distributing, the repetitions, on the number 
of these required. 

1. It is at once obvious that l-ieyond a certain point exhaustion 
of attention renders further repetition for a time futile; thus 
Ebbinghaus found 64 repetitions at one sitting of six ifi-syllable 
nonsense versas, a task lasting some tliree-quarters of an hour, 

was a])t to bring on asthenia, a sort of epileptic aura, and 
the like ! ” But keeping well within this lieroic limit, a certain 
“ law of diminishing return,” to use an economic analogy, 
discloses itself. Thus taking a line of 10 syllables, the number of 
syllables reproduced correctly and in their proper order, after 
t) 3i b, 9 and 12 “ repetitions,” were 2‘a, a‘5, a'8, 3'4, 3'9 respec¬ 
tively, as the averiiges of a series of experiments with each of 
eight persons.'^ “ The first repetition is undoubtedly the best,” 
assuming, of course, that the subjects start with their attention 
fully concentrated. Some persons naturally do this, many do 
not; the experimenter has therefore to take special precautions 
to secure uniformity in this respect. 

2. (a) On relearning a line after an interval of twenty-four 
hours there was in Ebbingbaus’s case an average saving of one 
repetition for every three made the day before. A line of 16 
syllables, for example, required some 30 repetitions, and could 
then be said off correctly. If only 8 repetitions were taken at 
first, the line being “ underleamt,” it probably appeared quite 
strange the next day, yet the poportiond saving was no less; on 
the other hand, if an additional 30 repetitions followetl immedi¬ 
ately on the first, the line being " doubly learnt,” in spite of the 

I Cf. Dlctzc, “ ITntorsuchungcn fiber den Urnfang des Bewusst- 
soins, u.B.’w.,'' Phil. Studint (i8%bpp- 302 sqq.; L. W. Stern, " Psy- 
chischo PiasonKoit," Zteehr, f, Psyohclogie (1897), xiii. 335 sqq. i 
Daniels, " Memory After-image and Attention,” Amer, Jour, of 
Psychology (1893), vi, 358 sqq. 

• W. G. Smith, “ The Place of Repetition in Memory," Psycho¬ 
logical Rev. (1896), pp. 20 sqq. The fifnircs given are unquestionably 
low, partly, as the writer points out, in consequence of the method 
employed, but partly, as his detailed tables show, in consequence ol 
the lax. attention of three out of his eight subjects. ObjecUons have 
been taken to the plan of this investigation, but it is doubtful if they 
invaUdate the result here mentioned. Cf. Jost, " Die Associations- 
feitigkmt in.ihrer AhhAngigkcit von der Vertheilang der Wiedesho- 
lungen," Zischr, /. Psychologic, xiv. 455 sqq. 


familiarity next day apparent, the pri^iortuHwl saving was no 
greater. The absolutt saving would, of ooune, be less. Wc are 
so far led to infer that the stronger associations eSected by many 
repetitions at one time fall off more rapidly tlum weaker 
associations effected by fewer repetitions in the same way< 
Herbart in his “p^chicBl dynamiea ”-r-mflu*nced prdbably 
by physical analogies—conjectured that the “ sinking' ’* or 
“ inhibition ” of presentations generally was proportiofia} to, 
their inteiksity: the less there was to sink, the slower the sinking 
became. Recent experiments certably point in this directioo, 
(4) As to retention as a function of the time—^we all know that 
memories fade with time, but not at what precise rate. Ebbing- 
haus, by a series of prolonged experiments, ascertained the 
rate to be proportional to the logarithm of the time—a result 
already implied in that connecting retention and intensity j 
albeit in inquiries of this kind independent confirmation is 
always of value. 

3. Had the proportional saving just described held good 
indefinitely, some 100 repetitions of the 16 syllables at onetime 
should have dispen-sed with any further repetition twenty-four 
hours afterwards; whereas. In fact, this result seemed never 
attairvable. Beyond a certain degree of accumulation, an ever- 
diminishing return was manifest, and that ajmarently .short of 
the stage at which exhaustion of attention began to be felt, 
But, contrariwise, when the repetitions were distributed over 
several days, an ever-increasing efifciency was then the result. 
Thus, for Ebbinghaus, 38 repetitions spread over three days were 
as effective as 68 taken together. The results of careful experi¬ 
ments by Jest with two different subjects, using G. E. Muller’s 
“ method of telling ” (to be described later on), are stfil more 
conclusive. Comparing 8 repetitions on three successive days 
with 4 repetitions on six, and 2 on twelve, the efficiencies, 
tested twenty-four hours later, were respectively a,s ii'S, 35, anri 
54; and probably, as Jost surmises, the effect of the maximum 
distribution—single “ repetition ” on twenty-four successive 
days—would have been more advantageous still, securing in 
fact the superiority of a first irapres.sion (cf. r, above) on every 
occasion. This result again, is in part explained by the law of 
sinking already found. For if the sinking were simply pro¬ 
portional to the time, or were independent of the intensity, there 
would so far be no reason why one mode of distributing a given 
number of repetitions should be more economical than another. 
There is, however, another reason for this superiority, less clearly 
implied, to which we shall come presently. 

invariably, and almost of necessity, a more or less complex 
rhythmical articulation becomes apparent as the syllables are 
repeated, even when—as in the improved methods of G. E. Miilier 
and his cnllahoraleurs —they are presented singly and at regular 
inten’als. A series of twelve syllables, for example, would 
be connected into six trochees, with a caesura in the middle of 
the verse; while in each half of it the first and last accented 
syllables would be specially emphasized; thus : 

bam fls I lup lot | gen k£r || dub n£f | &r. 

In trying to suppre.ss this tendency and to repeat the syllabtes 
in a monotonous, staccato fashion, ju.st as they were presented, 
the tempo, though really unchanged, seemed to be di.stinctly 
quickened, a consequence, doubtless, of the greater effort 
involved. Moreover, the attempt, which was seldom successful, 
about doubled the number of repetitions required' for learning 
off, thereby showing how much is gained by this psychical 
organization of disconnected material. But the gain thus 
ensured was manifest' in other ways. Each foot, whether 
dissyllabic or trisyllabic, became a new complex unit, the 
elements to be connected by successive association being thereby 
reduced to a half or a third, and the whole line seemingly 
shortened. The varied intonation, again, helped to fix the place 
of each foot in the verse, thus further facilitating the mind’s 
survey of the whole. Such a transformation can hardly be 
accounted for BO'long as retention and association are reglarded 
as merely mechanical and passive processes. 

Psyohioa} rhythm, upon which we here touch, has also been 
experimentally investigated at great length, alike in its pbymological 
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psydbtdogical and aesthetic^ aspects. The topic is far too intricate 
ana unsettled for discussion here, yet two or three points may be 
noted in passing. We are not ^ecially concerned with objective 
rhythms, recurring series of impressions—that is to say, in which 
there are actually periodic variations of intensity, interval and the 
like. What is remarkable is that even a perfectly regular succession 
of sounds (or touches), qualitatively and quantitatively all alike, 
a scries therefore devoid of all objective rhythm, is nevcrthelosa 
apprehended as rhythmically groupe^ provided the rate lies between 
the limits of about o-S' and 0'14'. The slower of these rates leads 
to simple groups of two, replaced by groups of four or eight as the 
rate increases; groups of three and six also occur, though less fre¬ 
quently, The average duration of the groups, whollicr those are 
largo or small, is comparatively constant, measuring rather more 
than one second. The subject usually ko^s time by taps, nods or 
other accompanying movements; the pulse and respiration are also 
implicated. These organic rhythms have even been regarded as the 
prime source of all psychical rhythm and of its manifold aesthetic 
elioets. Some connexion there is unquestionably. As the decimal 
system corresponds to our possession of ten fingers, and our move¬ 
ments to the structure of our Umbs, so here we may assume that 
physiolo^al processes fix the limits within which psychical rhythm 
IS possible, but yet may be as little an adequate cause of it or its 
developments as fingers are of arithmetic, or l^s of an Irish jig. 
In motor rhythms, such as the last, the initiative is obviously 
psychical, and the respiratory and other periodic organic processes 
simply follow suit. And even sensory rhythms can often bo varied 
at tne subject’s own choice, or on the suggestion of another; and then 
again the breathing is altered in consequence. Familiar instances 
of such procedure arc to be found in the " tunes " so readily attri- 
buttt! to the puff of a locomotive, to tlie churning of a steamer’s .screw, 
and Ihc like. Psychical rhythm, then, wc may conclude, is due to 
attention or apperception, but the conditions dotermining it are 
many, and their relations very complex. If the presentations to 
be ■’ rhytlimizcd ” (the rhylhmieomenon, as the Germans say) succeed 
each other slowly, the length (or'.shall we say the breadth ?) of the 
” psychical present ” tells one way : the first impression is below 
the threshold when the third appears. If they arrive rapidly, their 
intensity and duration and the span of prehension tell another way; 
for it is essential that they retain their individual distinctness, 
and only so many can be grasped at once. But if the series continue 
long enough, or be frequently experienced, sub-groups may be treated 
as individuals; and indeed till some facility is acquired, the subject 
attending is aware of no rhythm. In the act of attention itself there 
are phases, in so far as expectation involves preadjustment to what 
is coming : usually the first members of a tact are predominant, 
and the rhythm tends to "fall"; several alternations of accent 
within a complex rhythmic whole are of course still compatible 
with this. But it is important to note that, whether simple or 
complex, the rhythm is an intuited unity as truly as a geometrical 
figure may be. Unlike a geometrical figure, bowev'er. it rarely 
or never has symmetry. We cannot reverse a tunc and obtain an 
effect comparable with that obtained by reprinting the score 
backwards m line with the original. We now pass to a question in 
wliich the psychological bearing of this fact becomes apparent.’ 

But first a new method of dealing with memory-problems must 
be mentioned, in which the connexion between rliythmizing and 
memorizing lias been turned to account by the Gfittingen psyehulo- 
gists. Thu method of Ebbinghaus consisted in ascertaming the 
repetitions saved in consequence of previous repetitions, when the 
verse was relearnt some fixed time later. Hence this method is 
called the learning method or the method of saving. When, a 
given time after a certain number of repetitions (say) in trochaic 
measure, the subject is confronted with one of the accented syllables 
and asked to name the unaccented syllable that belongs to i1, he 
will answer sometimes rightly, sometimes wrongly, and sometimes 
be unable to answer at all. This, the new, method Ls therefore 
named Trefi’er-melhode, the method of " shots," or, let us say, the 
telling method. It enables the experimenter to obtain far more 
insight into details than was possible before, for the " roi.s.se.s ’’ as 
well as the " hits ’’ are instructive. Moreover, by measuring the 
time of each answer {Treflerzeit) and comparing tlicse times together, 
much can be learnt; in stronger or recent associations, for example, 
the answers being quicker than in weaker or older ones. 

Doe.s association work forwards only or backwards also, as the 
middle link of a chain, when lifted, raises the contiguous links 
on either side of it ? This is certainly not the case when the 
forward direction makes sense, but with nonsense verses, if the 
mechanical analogy is a sound one, such reversal is to be expected. 
For here there are none of the “ obstructing associations ” which 

’ The following are among the more important papers on rhythm : 
T, L. Bolton, " Rhythm,” Am. Journ. of Psychology (1894), pp. 1.^5 
sqq,; E. £, Meumann, “ Untersiichungen z. Psychologie u. Acstbetik 
des Rhylhmus," Phil. Studim (1894), x. 249 sqq.. 393 sqq,; M. K. 
Smith, “ Rbythmus und Arbeit.” Phil. Studien (1900), xvi. 71 sqq., 
*97 *^ 91 ; > ^I'beil und Rhylhmus (1899), by K. Bucher, a well-known 
economist, bringing out the teleological aspects of rhythm. 


“ rh)rme and reason ” imply. In learning a verse backwards 
Ebbinghaus found a savmg of i»‘4 % of the time originally 
taken up in learning it forwards. A saving almost as great 
(io‘4 %) was effect^ by relearning a like verse forwards, but 
skipping one syllable: the order of syllables, that is to say, being 
*> 3 > S, • • • *S) 4 j • • • *6- learning backwards 

and skipping one syllable, Ebbinghaus found a saving of 5 %. 
But the number of his experiments (four) was too few to give 
this result much value, as he fully admits. These experiments as 
a whole, then, might incline us to suppose that association does 
work in both directions, though the connexions backwards are 
considerably weaker. But if so the associations both ways should 
be alike at least m form—continuous, that is to say, backwards, 
d c b a, as well as forwards, abed. The facts at present 
available arc, however, against this. In two or three hundred 
experiments by Muller and Pilzecker, verses of twelve syllables 
were repeated a set number of times in anapaestic measure 
—accented, that is to say, on the 3rd, 6th, 9th and 12th. 
After a fixed interval the subject, confronted with one of the 
accented syllables, mentioned any of the other syllables which he 
called to mind. Now the cases in which the syllable immediately 
preceding was revived were only about half as frequent as those 
in which the .syllable next but one preceding was revived; the 
time of telling (Trefferzeit) for the latter was also shorter. This 
result is incompatible with the theorj’ of continuous backward 
association, but it is readily explained by the fact that the group 
of three syllables had become one complex whole, and it shows 
that the tendency to reinstate the initial member of the group 
is stronger than that to reinstate the middle. ’Fhe saving 
effected in Ebbinghaus’s experiment is also thus explained.’* 

A somewhat paradoxical situation is brought to light when 
the method of saving and the method of telling are used together. 
In the experiments by Jost, mentioned above, two .series of verses 
were repeated thirty times; after an interval of twenty-four 
hours one series was tested by the first method and the other by 
the second. I'wo new series were then taken ; the first repeated 
four times, and after an interval of a minute tested by the first 
method; the other was then repeated in like manner, and tested 
after the same interval by the second method. The old series was 
found (by the method of saving) to require on an average s’S^ 
repetitions for relearning, and the new q’fi; yet on the method 
of telling, the new series yielded Z’y “ hits,” with an average 
time of about second for each, while the old yielded only '9 
“ hits,” with an average time of 4^ seconds for each. Thus one 
may he able to reproduce relatively little of a given subject- 
matter, and yet require only a few repetitions in order to learn 
it off anew; on the other hand, one may know relatively much, 
and still find many more repetitions requisite for such complete 
learning. The “ age ” of the associations is then important. 
Other things being equal, we may conclude that each fresh 
repetition effects more for old associations than for recent ones. It 
might be supposed that the strength of the old associations wa'- 
more uniform and on the average greater than the strength of the 
new; so that while none of the old were far below the tltreshold, 
few, if any, were above it; whereas more of the new might 
he above the threshold though the majority had lapsed entirely. 
And the latter would certainly be the case if the subject of 
experiment tried to make sure of a few ” hits,” and paid no atten¬ 
tion to the rest of the series. Due care was, however, taken that 
the ends of the experiment should not in this way be defeated. 
Also, there is ample evidence to show that the supposed greater 
uniformity in strength of old associations is not, in fact, the rule. 
We seem left, then, to conjecture that the difference is the effect 
of the process of assimilation working subconsciously—that 
psychical aspect of nervous growth which Professor James has 
aptly characterized by saying that “ we learn to skate in summer 
and to swim in winter.” It continually happens that we can 
recomize connexions that we are quite unable to reproduce. 
To the diminished “ strength ” of an association, as testM by the 

* There are still other forms of what seems at first sight to be 
regressive association, but none that do not admit of explanation 
without this assumption. 
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method of telling, there may then quite well be an equivalent 
set-off in more developed assimilation. As a seed germinates 
it has less latent energy, but tiiis is replaced by groi^ in root 
and stem; similar relations mav obuin when an old association 
is said merely to lose “ strength.” Cfe the other hand—within the 
range of the primary memory-image—we can often reproduce 
what after a longer interval we should fail to recognize. We seem 
wananted, then, in concluding that this conception of “ associa¬ 
tion-strength,” so freely used by G. E. Muller and his co-woricers, 
requires more analysis than it has yet received. The two factors 
which their methods disclose in it appear to confirm the distinc¬ 
tion we have already made between impressions and free ideas. 
They help us also to understand, further, the superiority of dis¬ 
tributed over cumulated repetition, of “ inwardly digesting ” 
over “ cram.” 

Feeling. 

31. Such summary survey as these limits allow of the more 
elementary facts of cognition is here at an end; so far the most 
conspicuous factors at work have been those of what might be 
termed the ideational mechanism. In the higher processes of 
thought we have to take more account of mental activity and of 
the part played by language. But it seems preferable, before 
entering upon this, to explore also the emotional and active 
constituents of mind in their more elementar}' phases. 

In our preliminary survey we have seen that psychical life consists 
in the main of a continuous alternation of predominantly receptive 
and predominantly reactive consciousness. In its earliest form 
experience is simply an interplay of alternations of sensation and 
movement. At a later stage we find tliat in the receptive phase 
ideation is added to sen.sation; and that in the active pliase thought 
and fancy, or the voluntary manipulation and control of the idea¬ 
tional trains, arc added to the voluntary manipulation and control 
of the muscles. At tliis higher level al.so it is possible that either 
form of receptive consciousness may lead to either form of active: 
sensations may lead to thought rather than to action in the restricted 
sense, and idc.as apart from sensations may prompt to muscular 
exertion. There is ,a further complication still: not only may either 
sensations or ideas lead to either mu.scular or mental movements, 
but movements themselves, whetlicr of mind or limb, may as mere 
presentations determine other movements of either kind. In this 
respect, however, movements and thoughts cither in themselves or 
throiigli their sensational and ideational accompaniments may be ! 
regarded as pertaining to the receptive side of consciousness. With | 
those jirovisos, tlieii, the bro.-id generalisation may hold that re¬ 
ceptive states lead through feeling to active states, and that presen¬ 
tations that give ncitlier pleasure nor pain meet with no res^nsive 
action. But first the objection must be met tliat presentalions that 
arc ui themselves purely indifferent lead continually to very energetic \ 
action, often the promptest and most definite action. To this 
tlicre are two answers. First, on the higher levels of pychical life 
presentations in themselves Indifferent are often indirectly inter¬ 
esting as signs of, or as means to, other presentations tlmt arc more 
directly interesting. It is enough for the present, therefore, if it 
be admitted that all such indifferent presentations are without 
effect as often as they arc «o< instrumental in furthering the realiza¬ 
tion of some desirable end. Secondly, a large class of movements, 
such as those called sensori-motor and ideo-motor, ate initiated 
by presentations that are frequently, it must be allowed, neither 
pleasurable nor painful. In all such cases, however, there is 
probably only an apparent exception to the principle of subjective 
solectimi. They may all be regarded as instances of another im¬ 
portant psychological principle which we shall have to deal with more 
fuUy by and by, viz, that voluntary actions, and especially those 
that either only avert pain or are merely subsidiary to pleapre¬ 
giving actions, tend at leuglU, as the effect of habit in tlic individual 
and of heredity in the nice, to become " secondarily automatic," 
as it has been called. Such mechanical or instinctive dexterities 
make possible a more efficient use of present energies in securing 
pleasurable and interesting experiences, and, like the rings of former 
growths ill a tree, afford a basis for further advance, as old interests 
pall and new ones present themselves. Here, again, it suffices 
tor our present purpose if it be granted that there is a fair presunqition 
in favour of supposing all such movements to have been originally 
initiated by feding, as certainly very many of them were. 

Of the feeling itself that intervenes between these sensory and 
motor presentations there is but little to be said. The chief 
points have been already insisted upon, viz. that it is not itself a 
presentation, but a purely subjective state, at once the effect of a 
cliange in receptive consciousness and the cause of a' change in 
motw consciousness; hence its continual confusion either with 
the movements, whether ideational or muscular, that are its 
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expression, or with the sensations or ideas that are its cause. 
For feeling as such is, so to put it, matter of being rather than 
of direct knowledge; and all that we know about it we know 
from its antecedents or consequents in presentation. 

Pure feeling, then, ranging solely betweoi the opposite 
extremes of pleasure and pain, we are naturally led to inquire 
whether there is any corresponding contrast in the 
causes of feeling on the one hand, and on the other 
in its manifestations and effects. To begin with ** 
the first question, which we may thus formulate; What, if any, 
are the invariable differences characteristic of the presentations 
or states of mind we respectively like and dislike; or, taking 
account of the diverse sources of feeling-sensuous, aesthetic, 
intellectual, active—is there anything that we can predicate 
alike of all that are pleasurable and deny of all that ai-e painful, 
and vice versa ? It is at once evident that at least in presen¬ 
tations objectively regarded no such common characters will be 
found; if we find them anywhere it must be in some relation to 
the comicious subject, i.e. in the fact of presentation itself. 
There is one important truth concerning pleasure.s and pains 
that may occur at once ms an answer to our inquiry, and that is 
often advanced as such, viz. that whatever is pleasurable tends 
to further and perfect life, and whatever is painful to disturb 
or destroy it. The many seeming exceptions to this law of 
self-conservation, as it has been called, probably all admit of 
explanaiion in conformity with it, so as to leave its substantial 
truth uninipeaohed.i But this law, however stated, is too 
teleologicjilto serve as a purely psychological principle, and, as 
generally formulated and illustrated, it takes account of matters 
quite outside the psychologist’s ken. We are not now concerned 
to know tt>hy a bitter taste, e.g,, is painful or the gratification of 
an appetite pleasant, but what marks distinctive of all painful 
presentations the one has and the other lacks. From a biological 
standpoint it may be true enough that the final cause of sexual 
and parental feelings is the perpetuation of the species; but this 
does not help us to ascertain what common character they have 
ns actual source.s of feeling for the individual. From the biologi¬ 
cal standpoint again, even the senile decadence and death of the 
individual may be shown to be advantageous to the race; but it 
would certainly be odd to describe this a.s advantageous to the 
individual; so different are the two points of view. What we 
are in search of, although a generalization, has reference to some¬ 
thing much more concrete than concepts like race or life, and 
does not require us to go beyond the consciousness of the moment 
to such ulterior facts as they imply. 

Were it possible it would be quite unnecessary to examine 
in detail every variety of pleasurable and painful consciousness 
in connexion w ith a general inquiry of this sort. It will be best 
to enumerate at the outset tire only cases that specially call for 
investigation. Feeling may arise mainly from (a) single sen¬ 
sations or movements, including in these what recent psycholo¬ 
gists call their lone-, or it may be chiefly determined by (h) some 
combination or arrangement of these primary presentations— 
hence what might be styled the lower aesthetic feelings. We have 
thus among primary presentations a more material and a 
more formal cause or ground of feeling. The mere representation 
of these sources of feeling involves nothing of moment: the idea 
of a bright colour or a bitter taste has not definiteness or intensity 
enough to produce feeling; and the ideal presentation of a 
harmonious arrangement of sounds or colours does not in itself 
differ essentially as regards the feeling it occasions from the 
actual presentation. When we advance to the level at which 
there occur ideas more complex and more highly representative 
—or re-representative, as Spencer would say—than any we 
have yet considered we can again distinguish between material 
and formal grounds of feeling. To the first we might refer, 
e.g. (c) the egoistic, sympathetic, and religious feelings; this 
class will probably require but brief notice. The second, con¬ 
sisting of (d) the intellectual and (e) the higher aesthetic fedings, 
is psychologically more important. There is a special class of 

• See Spencer, Data of Ethics, chs. i.-iv.; G. H. Sebneidor, 
Freni undLeid des Menechengeschlechts, ch-. i. 
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feelings, which might be distinguBhed from «11 the preceding as 
reflex, since they arise from the memory or expectation of feriings; 
btrt in fact these are largely involved in all the higher feelings, 
and this brief reference to them will suffice; of such hope, fear, 
regret are examples. 

a. The quality and intensity as well as the duration and 
frequency of a sensation or movenrent all have to do tyith 
Stmuoae determining to what feeling it gives rise. It will 
•ai Move- be best to leave the last two out of account for a time. 
mimtt. Apart from these, the pleasantness or painfulnes.s 
of a movement appears to depend solely upon its intensity, 
that is to say, upon the amount of effort necessary to effect it, 
in such wise that a certain amount of exertion is agreeable 
and any excess disagreeable. Some sensations also, such as 
those of light and sound, are agreeable if not too intense, their 
pleasantness increasing with their intensity up to a certain point, 
on nearing which the feeling rapridly changes and becomes 
disagreeable or even painful. Other sensations, as bitter tastes, 
e.g., are naturally unpleasant, however faint—though we must 
allow the possibility of an acquired liking for moderately bitter 
or pungent flavours. 13 ut in every case such sensations produce 
unmistakable manifestations of disgust, if at ali intense. Sweet 
tastes, on the other hand, however intense, are pleasant to an 
unspoiled palate, though apt before long to become mawkish, 
like “ sweetest honey, loathsome in his own deliciou.sness,” ns 
corffectioners’ apprentices are said soon to find. The painfulness 
of all painful sensations or movements increases witli their 
intensity without any assignable maximum being reached. 

A comparison of examples of this kind, which would be 
tedious to describe more fully and which arc indeed too familiar 
to need much description, seems to show (i) thrt, so far as feeling 
is determined ly the intensity of a presentation, there is pleasure 
so long as attention can be adapted or accommodated to the 
presentation, and pain so soon as the intensity is too great for 
this; and (2) that, so far as feeling is determined by the quality 
of a presentation, those that are pleasurable enlarge the field of 
con.sciou 3 ness and introduce or agreeably increase in .ntensity 
certain organic sensations, while those that are painful contract 
the field of consciousness and introduce or disagreeably increaf* 
in intensity certain organic sensations. There arc certain other 
hedonic effects due to quality, the examination of which we must 
for the present defer. Meanwhile as to the first point it may be 
suggested, as at any rate a working hypothesis, that in itself any 
and every simple sen.sation or movement is pleasurable if there 
is attention forthcoming adequate to its intensity. In the curliest 
and simplest phases of life, in which the pre.sentation-continuum 
is but little differentiated, it is reasonable to suppose that 
variation in tire intensity of presentation preponderates over 
changes in the quality of presentation, and that to the same 
extent feeling is determined by the formw and not by the latter. 
And, whereas this dependence on intensity is invariable, there 
i.s no ground for supposing the quality of any primary presen¬ 
tation, when not of excessive intensity, to be invariably dig- 
agreeable; the dianges above-mentioned in the hedonic effects 
of bitter tastes, sweet tastes, or the like tend rather to prove the 
contrary. This brings us to the second ireint, and it requires 
some elucidation. We need here to call to mind the continuity 
of our presentations and especially the existence-of a-background 
of organic sensations or somatic consciousness, as it is variously 
termed. By the time that qualitatively distinct presenta!tion.s 
have been differentiated from this common basis it becomes 
possible for any of these, without having the intensity requisite 
to affect feeling directly, to change it indirectly by means of the 
systemic sensations accompanying them, or, in other words, by 
their tone, 'fhe physiological concomitants of these change! of 
somatic tone are largely reflex movements or equivalents of 
movements, such us akcrations in circulatory, respiratory and 
excretory processes. Such movements are psychologically 
movements no longer, and are rightly regarded as pertaining 
wholly to the sensory division of presentations. But originally 
it may have been otherwise. To us now, these organic reflexes 
seem but part and parcel of the special sensation wlmse tone they 


form, and which they aocompany even when that sensation, 
so fur as its mere intensity might be deemed indifferent. 
But perhaps at first the special qualities that are now throughout 
unpleasant may have bwn always presented with an excessive 
intensity that would be painful on this Soore alone, and the 
reflexes that At present pertain to them may then have been 
psychologically the expression «tf this pain.t At any rote it is 
manifestly unfair to refuse either to seek out the primitive effects 
of the sensations in question Mid allow for the workings of 
heredity, or to reckon this-accompanying systemic feeling as part 
of them. The latter seems the readier and perhaps, toe, the 
preferable course. A word will now suffice to explain what is 
meant by enlarging and contracting the field of consciousness and 
agreeably increa.sing or decreasing certain elements therein. 

The difference in point is manifest on comparing the flow of 
spirits, buoyancy and animation which result from a certain 
duration of pleasurable sensations with the lowness or depression 
of ^irits, the gloom and heaviness of heart, apt to ensue from 
prolonged physical pain. Common -language, in fact, leaves us 
no choree but to describe thc.se contrasted states by figures which 
dearly imply that they diffei’ in the range and variety of the 
presentations tliat make up consciousne.ss, and in the quickness 
with which these succeed each other.* It i.-; not merely tliat in 
hilarity as contrasted with dejection the train of ideas takes a 
wider sweep and shows greater livclinc.ss, but us it were at the 
back of this, on the lower level of purely sensory experience, 
certain organic sensations which are ordinarily indifferent 
acquire a gentle intensity, which seems by flowing over to quicken 
and expand the ideational stream as we see, fur instance, in 
the effects of mountain air and sunshine. Or, on the otlicr hand, 
these sensat.ons become so violently intense as to drain off and 
ingulf all available energy in one monotonous corroding care, an 
oppressive weight which leaves no place for free movement, no 
life or leisure to respond to what are wont to be pleasurable 
solicitations.* 

As regards the duration and the frequency of pre.sentation, 
it is in general true that the hedonic effect soon attains its maxi¬ 
mum, and then, if pleasant, rapidly declines, or even changes 
to its opposite. Pains in like manner decline, but more slowly 
and without in the same sense changing to pleasurc.s. The like 
iiolds of too frequent repetition. Physiological explanation 
of these facts, good as far as it goes, is, of cour.se, at once forth¬ 
coming ; sensibility is blunted, time is required for restoration, 
and so forth; but at least we want the psychological equivalent 
of all this. In one respect we find nothing materially new; so 

' In the lowly organisms that absorb food directly through the 
skin such bitter juices as exist naturally might at once produce very 
violent effects—comparable, say, to scalding; and the reffcxcs 
then established may have been continued by natural selection so as 
'to save from poisoning the higher organisms, whose absorbent 
surfaces arc internal and only guarded in tills way by the organ of 
taste. Some light is thrown on questions of this kind by the very 
interesting ciroeriments of i>r Bomanes; for a general account of 
these sec his Jelly-fish, Star-fish, aud Sea-urchins, ch. ix. 

“ This is one among many cases in winch the study of a vocabulary 
is full of instruction to the psychologist. The reader who will be at 
the trouble to compare the parallel columns under the heading 
" Passive .\ffections.” in Koget's Thesaurus of English Words and 
Phrases, will find ample proof both of this general statement and ot 
what is said above in the text. 

’ Observation and experiment show that the physical signs of pain 
in the higher animals consist in -such changes as a lowered and 
weaker pulse, reduction ol the surface temperature, quicltcmed 
respiration dilatation of the iris, and the like. And so lar as can be 
ascertained these effects arc not altogether the emotional roactioti 
to pain but in large measure Its actual accompanimontB, the physical 
side of what wc have called its lone. The following is a good descrip¬ 
tion of these general characteristics of feeling : " En mfiiBe temps, 
il .se fait une siric de mouvements gfintraux do flexion, comnto si 
I'animal voulait se rendre plus petit, ct qffrir moins de surface A la 
douleur. II est inttressant de remarquer que, 7;our I’homme cotfime 
pour tous les animaux, on rotruave cos mdmes mouvomenta gtedraux 
de flexion ct d'exteneion rfipondant aux sentsmeuts diiidrents dc 
plaisir et de la doulour. Le plaisir rfipond A un mouvement d’fipa- 
iiouissemcnt, de dilatation, d’cxtcnsion. An contraire, dans la 
doyleur, on Sc rapetisse, on se referme sur soi; e'est un mouvomwl 
gfinfiraldeflexion ” (C.Richet, L’Hotnwtet VlttMHgenee :ia dosdtur, 
P- 9 ). 
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far as continued presentation entails diminSrhed intensity we 
have nothing but diminished feeling as a conaeejnwee; so far 
as its continued presentation entails satiety the tram of agreeable 
accompaniments ceases in which the pleasurable tone consisted. 
But in another way long duration and frequent repetition 
produce indirectly certain characteristic effects on feeling in 
consequence of habituation and accommodation. We may get 
used to a painful presentation in such wise that we cease to be 
conscious of it as positively disagreeable, though its cessation 
is at once a source of pleasure; in like manner we come to 
require things simply because it is painful to be without them, 
although their possession has long ceased to be a ground of 
positive enjoyment. This loss (or gaia) consequent on accom¬ 
modation ' has a most important effect in changing the sources 
of feeling: it helps to transfer attention from mere sensations to 
what we may distinguish as interests. 

b. Certain sensations or movements not separately unpleasant 
become so when presented together or in immediate succession; 

and contrariwise, some combinations of sensatitms 
(lau «/** of moverricnts may be such as to afford pleasure 
5«i»jr/aaf distinct from, and often greater than, any that 
ttii ot tjjgy separately yield. Here again we find that in 
Monmcatt. jjjg effect seems mainly to depend on 

intensity, in othcr.s mainly on quality, (i.) As instances of the 
former may be mentioned the pleasiirableness of a rhythmic 
succession of sounds or movements, of symmetrical forms and 
curved outlines, of gentle crescendos and diminuendos in sound, 
and of gradual variations of shade in colour, and the painfulness 
of flickering lights, “ beats ” in musical notes, false time, false 
steps, false quantities, and the like. In all these, whenever the 
result is pleasurable, attention can be readily accommodated— 
is, so to say, economically meted out; and, whenever the result 
is painful, attention is surprised, balked, wasted. Thus we can 
make more movements and with less expenditure of energy 
when they are rhythmic than when they are not, as the perform¬ 
ances of a ball-room or of troops marching to music amply 
testify. Of this economy we have also a .striking proof in the 
ea.se with -which rhythmic language is retained, (ii.) As in.stanccs 
of the latter may be cited those arrangements of musical tones 
and of colours that are called harmonious or the opposite. 
Harmony, however, mii.st be taken to have a different meaning 
in the two cases. When two or three tones liarmonizc there 
results, as is -w'dl known, a distinct pleasure over and above any 
pleasure due to the tones themselves. On the other hand, tones 
that are discordant arc unpleasant in spite of any pleasantness 
they may have singly. Besides the negative condition of 
absence of beats, a musical interval to he pleasant must fulfil 
certain positive conditions, .sufficiently expressed for our purpose 
by saying that two tones are pleasant wlien they give rise to 
few combination-tones, and when among these there are several 
that coincide, and that they are unpleasant when they give rise 
to many combination-tones, and when among these there are 
few or none that coincide. Too many tones together prevent 
any from being distinct. But where tones coincide the number 
of tones actually present is less than the number of possible 
tones, and there is a proportionate simplification, so to put it: 
more is commanded and with less effort. An ingenious -writer ^ 
on harmony, in fact, compares the confusion of a discord to 
that of “ trying to reckon up a sum in one’s head and failing 
because the numbers are too high.” A different explanation 
must be given of the so-called harmonies of colour. The pleasur¬ 
able effect of graduations of colour or shade—to which, as 
Ruskin tells us, the rose owes its victorious beauty when com¬ 
pared with other flowers—has been already mentioned: it is 
rather a quantitative than a qualitative effect. What we are 

’ It has been definitely formulated, but in physiological language, 
by ^in as the Law of Novelty ; " No second occurrence of any 
great shock or stimulus, whether pleasure, pain, or mere excite¬ 
ment, is ever fully equal to the first, notwithstanding that full time 
has been given for the nerves to recover from their exhaustion " 
(Mind and Body, p. 51). Cf. also his Emotions and Will, 3rd ed., 
P- 83. 

“ Preyer, Akuslische Untersuchungen, p, 39. 


now coneemed with an thepleasunible oripunhil cOn^tinations 
of different ungnuluated colours. A comp^sri of those teems 
to justify the genend statement that those coloun yield good 
combinations that are far ap^ in the colour circle, while those 
near together are apt to be discordant The explanation given, 
viz. that the one arrangement secures and the other prereots 
perfect retinal activity, seems on the whole satisfactoryt-- 
especially if we acknowledge the tendency of all recent inverti- 
gatkms and distinguish sensibility to colour and sensibility to 
mere light as bo& psyohologically and physiologically two 
.separate facts. Thus, when and green are juxtapos^, the 
red increases the saturation of the green and the green that of 
the red, so that both colours are heightened in bt-illianoe. But 
such an effect is only pleasing to the child and the savage; for 
ci vilized men the contrast is excessive, end colours less con^otely 
opposed, as red and blue, are preferred, each being a rest from 
the other, so that as the eye wanders to and fro over their border 
different elements are active by turrs. Red and orange, again, 
are bad, in that both exhaust in a similar manner and leave the 
remaining factors out of play. 

e. The more or less spontaneous workings of imagination, as 
well as that direct control of this working necessary to thinking 
in the stricter sense, are always productive of pam 
or pleasure in varying degrees. Though the eX‘ 
position of the higher intellectual processes has 
not yet been reached, there will be no inconvenience in at 
once taking account of their effects on feeling, since these are 
fairly obvious and largely independent of any analysis of the 
processes themselves. It will also be convenient to include 
under the one term “ intellectual feelings,” not only the feelings 
connected with certainty, doubt, perplexity, compr^ension, 
and so forth, but also what the Herbartian psyAoIogats—ivhose 
work in this department of psychology is classical-—have called 
par exalletice the formal feelings—^that is to say, feehngs -vrfiich 
they regard as entirely determined by the form of the flow of 
ideas, and not by the ideas themselves. Thus, be the ideas 
what they may, when their onward movement is checked by 
divergent or obstructing lines of association, and especially 
when in this manner we are hindered, say, from recollecting 
a name or a quotation (as if, t.%., the names of Archimedes, 
Anaximenes and Anaximander each arrested the clear re-vival 
of the other), we are conscious of a certain strain and oppressive¬ 
ness, which give way to momentary relief when at length what is 
wanted rises into distinct consciousness and our id^ resume 
their flow. Here again, too, as in muscular movements, we have 
the contrast of exertion and facility, when “ thoughts refuse to 
flow ” and we work “ invita Minerva,” or whai the appropriate 
ideas seem to unfold and display themselves before us like s 
vision before one inspired. To be confronted with propositions 
we cannot reconcile— i.t. with what is or tqipears inconsistent, 
false, contradictory—is apt to be painful; the recognition of 
truth or logical coherence, on the other hand, is pleasurable. 
The feeling in either ca.se is, no doubt, greater the greater our 
interest in the subject-matter; but the mere conflict of ideas as 
such is in itself depressing, while the discernment of agreement, 
of the one in the many, is a distinct satisfaction. Now in the 
one case we are conscious of futile efforts to comprehend as one 
ideas which the more distinctly we apprrfiend them for the pur¬ 
pose only prove to be the more completely and diametrically 
opposed: we can only affirm and mentally envisage the one 
denying and suppressing the representation of the other; and 
yet we have to strive to predicate both and to embody them 
together in the same mental image. Attention is like a house 
divided against itself: there is effort but it is not effective, for 
the field of consciousness is narrowed and the flow of ideas 
arrested. When, on the other band, we discern a common 
principle among diverse and apparently disconnected par¬ 
ticulars, instead of all the attention we can command b^g 
taxed in the separate apprehension of these " disjecta membra,” 
they become as one, and we seem at once to have at our disposal 
resources for the command of an enlarged field and the detection 
of new resemblances. 
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d. Gosely related to these formal intellectual feelings are 
certain of the higher aesthetic feelings. A reference to some 
Higbfr of the commonplaces of aesthetical writers may be 
Aetthttie sufficient briefly to exliibit the leading characteristics 
FetUasM. gf these feelings. There is a wide agreement among 
men in general as to what is beautiful and what is not, and 
it is the business of a treatise on empirical aesthetics from an 
analysis of these matters of fact to generalize the principles of 
taste—to do, in fact, for one source of pleasure and pain what 
we are here attempting in a meagre fashion for all. And these 
principles are the more important in their bearing upon the 
larger psychological question, because among aesthetic efiects 
are reckoned only such as are pleasing or otherwise in themselves, 
apart from all recognition of utility, of possession, or of ulterior 
gratification of any kind whatever. Thus, if it should be objected 
that the intellectual satisfaction of consistency is really due to 
its utility, to the fact that what is incompatible and incompre¬ 
hensible is of no avail for practical guidance, at least this objec¬ 
tion will not hold against the aesthetic principle of unity in 
variety. In accordance with this primary maxim of art criticism, 
at the one extreme art productions are condemned for monotony, 
as incapable of sustaining interest because “ empty,” “ bald ” 
and “ poor at the other extreme they are condemned as too 
incoherent and disconnected to furnish a centre of interest. 
And those are held as so far praiseworthy in which a variety of 
elements, be they movements, forms, colours or incidents, 
instead of conflicting, all unite to enhance each other and to 
form not merely a mass but a whole. Another principle that 
serves to throw light on our. inquiry is that which has been 
called the principle of economy,' viz. that an effect is pleasing in 
proportion as it is attained by little effort and simple means. 
The brothers Weber in their cla.ssic work on luinian locomotion 
discovered that those movements that are aesthetically beautiful 
are also physiologically correct; grace and ease, in fact, are well- 
nigh synonymous, as Herbert Spencer points out, and illustrates 
by apt instances of graceful attitudes, motions and forms. The 
same writer,''* again, in seeking for a more general law underlying 
the current maxims of writers on composition and rhetoric ia .ed to 
a special formulation of this principleas applied to style, viz. that 
“ economy of the recipient’s attention is the secret of effect.” 

Perhaps of all aesthetical principles the most wide-reaching, 
as well as practically the most important, is.that which explains 
aesthetic effetls by a.ssociation. Thus, to take one example 
where so many are possible, tlie croaking of frogs and the mono¬ 
tonous ditty of the cuckoo owe their pleasantness, not directly 
to what they are in themselves, but entirely to their intimate 
association with springtime and its gladness. At first it might 
seem, therefore, that in this principle there is nothing fresh that 
is relevant to our present inquiry, since a pleasure that is only 
due to association at once carries back the question to its sources; 
so that in asking why the spring, for example, is pleasant we 
should be returning to old ground. But this is not altogether 
true; ae.sthetic effects cull up not merely ideas but ideals. A great 
work of art improves upon the real in two respects: it intensifies 
and it transfigures. It is for art to gather into one focus, cleared 
from dross and commonplace, the genial memories of a "life¬ 
time, the instinctive memories of a race; and, where theory can 
only classify and arrange what it receives, art—in a measure free 
from “ the literal unities of time and place ”—creates and glorifies. 
Still art eschews the abstract and speculative; however plastic 
in its hands, the material wrought is always that of sense. We 
have already noticed more than once the power which primary 
presentations have to sustain vivid re-presentations, and the 
bearing of this on the aesthetic effects of works of art must be 
straightway obvious. The notes and colours, rhymes and 
rhythms, forms and movements, which produce the lower 
aesthetic feelings also serve as the means of bringing into view, 

* Cf. Fechner, Vorschule der Aesthetik, ii. 263. Fechner's full 
style for it is " Princip der Skononiischen 'Verwondung der Mittet 
Oder des Ideinsten Kraftmasses." 

* Essays, Sdeniific, Political and Speculative, vol. ii., Ess. I. and 
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and maintain^ at a higher level of vividness, a wider range and 
flow of pleasing ideas than we can ordinarily command. 

When we reach the level at which there is distinct self- 
consciousness (cf. § 44), we have an important class of 
filings determined by the relation of the presenta- Bgotette mmd 
tion of self to the other contents of consciousness. SocimttsUe 
And as the knowledge of other selves advances pari 
passu with that cf one’s own self, so along with the egoistic 
feelings appear certain social or altruistic feelings. Tlw two 
have much in common; in pride and shame, for example, 
account is taken of the estimate other persons form of us 
and of our regard for them; while, on the other hand, when 
we admire or despise, congratulate or pity another, we have 
always present to our mind a more or less definite concep¬ 
tion of self in like circumstances. It will therefore amply 
serve all the ends of our present inquiry if we briefly survey 
the leading characteristics of some contrasted egoistic feel¬ 
ings, such as self-complacency and disappointment. When a 
man is pleased with himself, his achievements, possessions or 
circumstances, such pleasure is the result of a comparison of bis 
present position in this respect with some former position or with 
the position of someone else. Without descending to details, 
we may say that two prospects are before him, and the larger 
and fairer is recognized as his own. Under disappointment or 
reverse the same two pictures may be present to his mmd, but 
acconipahied by the certainty that the better is not hi.s or is his 
no more. So far, then, it might be said the contents of his 
consciousness are in each case the same, the whole difference 
lyin;_,' in the different relationship to self. But this makes all 
the difference even to the contents of his consciousness, as we 
shall at once see if we consider its active side. Even the idle.st 
and most thoughtless mind teems with intentions and expecta¬ 
tions, and in its prosperity, like the fool in the parable, thinks 
to pull down its barns and build greater, to take its ease, eat, 
drink and be meny. The support of all this pleasing show and 
thc.se far-reaching aims is, not the bare knowledge of what 
abundance will do, but tlie reflection—^I'hese many goods arc 
mine. In mind alone final causes have a place, and the end cun 
produce the Iwginning; the prospect of a summer makes the 
present into spring. But action is paralysed or impossible 
when the means evade us. In so far as a mtin’s life consists in 
the abundance of the things he posses.ieth, wc see then why it 
dwindles with these. The like holds where self-complacency or 
displicency rests on a sense of personal worth or on the honour 
or affection of others. 

32. Wc are now at the end of our survey of certain typical 
pleasurable and painful .states. The answer to our inquiry 
which it seems to suggest is that there is pleasure 
in proportion as a maximum of attention is effectively 
exercised, and pain in proportion as such effective 
attention is frustrated by distractions, shocks, or incomplete 
and faulty adaptations, or fails of exercise, owing to the narrow¬ 
ness of the field of consciousness and the slowness and smallness 
of its changes. Something must be said in explication of this 
formula, and certain objections that might be made to it must 
be considered. Fir.st of all it implies that feeling is determined 
partly by quantitative, or, as we might say, material conditions, 
and partly by conditions that are formal or qualitative. As 
regards the former, both the intensity or concentration of atten¬ 
tion and its diffusion or the extent of the field of consciousness 
have to be taken into account. Attention, whatever else it is, 
is a limited quantity— 

Pluribus iiitentus minor est ad singula sensus— 
to quote Hamilton’s pet adage. Moreover, as we have seen, 
attention requires time. If, then, attention be distributed over 
too wide a field, there is a corresponding loss of intensity,-and 
•SO of distinctness: we tend towards a succession of indis- 
tinguishables—indistinguishable, therefore, from no succession. 
We must not have more presentations in the field of conscious¬ 
ness than ■will allow of some concentration of attention: a 
raivximum diffusion will not do. A maximum concentration, 
in like manner—even if there were no other objection to it— 
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would seem to conflict with the general conditions of conscious¬ 
ness, inasmuch as a single simple presentation, however interne, 
would admit of no differentiation, and any complex presentation 
is in some sort a plurality. The most effective attention, then, 
as regards its quantitative conditions, must lie somewhere 
between the two zeros of complete incMerence and complete 
absorption. If there be an excess of diffusion, effective atten¬ 
tion will increase up to a certain point as concentration increases, 
but beyond that point will decrease if this intensification con¬ 
tinues to increase; and vice versa if there be an excess of con¬ 
centration. But, inasmuch as these quantitative conditions 
involve a plurality of distinguishable presentations or changes 
in consciousness, the way is open for formal conditions as well. 
Since different presentations consort differently when above 
the threshold of consciousness together, one field may be wider 
and yet os intense as another, or intenser and yet as wide, owing 
to a more advantageous arrangement of its constituents.* 

The doctrine here developed, viz. that feeling depends on 
efficiency, is in the main as old as Aristotle; all that has been 
done is to give it a more accurately psychological 
p^$un». “nd to free >t from the implications of 

the faculty theory, in which form it was expounded 
by Hamilton. Of possible objections there are at least two 
that we must anticipate, and the consideration of which 
will help to make the general view clearer. First, it may 
be urged that, according to this view, it ought to be one con¬ 
tinuous pain to fall asleep, since in this state consciousness 
is rapidly restricted both as to intensity and range. This state¬ 
ment is entirely true as regards the intensity and substantially 
true as regards the range, at least of the higher consciousness : 
certain massive and agreeable organic sensations pertain to 
falling asleep, but the variety of presentations at all events grows 
less. But then the capacity to attend is also rapidly declining; 
even a slight intruding sensation entails an acute sense of strain 
in one sense, in place of the massive pleasure of repose through¬ 
out; and any voluntary concentration either in order to move 
or to think involves a like organic conflict, futile effort, and arrest 
of balmy ea.se. There is as regards the more definite constituents 
of the field of consciousness a close resemblance between natural 
sleepiness and the state of monotonous humdrum we call tedium 
or ennui; and yet the very same excitement that would relieve 
the one by dissipating the weariness of inaction would disturb 
the other by renewing the weariness of action ; the one is com¬ 
mensurate with the resources of the moment, the other is not. 
Thus the maximum of effective attention in question is, as 
Aristotle would say, a maximum " relative to us.” It is possible, 
therefore, that a change from a wider to a narrower field of 
consciousness may he a pleasurable change, if attention is more 
effectively engaged. Strictly .speaking, however, the so-called 
negative pleasures of rest do not consist in a mere narrowing of 
the field of consciousnc.ss so much as in a change in the amount 
of concentration. Massive organic sensations connected with 
restoration take the place of the comparatively acute sensations 
of jaded powers forced to work. We have, then, in all cases to 
bear in mind this subjective relativity of all pleasurable or 
painful states of consciousness. 

* As it is iinposaible to say that any distinguishable pre.sentation 
is absolutely simple, the hypothesis of subconsciousness would 
leave us free to assume that any pleasantness or unpleasantness that 
cannot be explained on the score of intensity is due to some obscure 
harmony or discord, compatibili^ or incompatibility, of elements not 
separately discernible. But this, though tempting, is not really a 
very scientific procedure. If a particular presentation is pleasur¬ 
able or painful in such wise as to load to a redistribution of attention, 
it is reasonable to look for an explanation primarily in its connexion 
with the rest of the field of consciousness. Moreover, it is obvious— 
since what takes place in subconsciousness can only be explained 
in analogy with what takes place in consciousness—that, if we have 
an inexplicable in the one, we must have a corresponding inex¬ 
plicable in the other. If the feeling produced by what comports 
itscll as a simple presentation cannot be explained by what is in 
consciousness, we should be forced to admit that some presentations 
are unpleasant simply because they are unpleasant—an inexplica¬ 
bility which the hypothesis of subconsciousness might push farther 
tsick but would not remove. 


33. But there is still another and more serious difficulty to 
face. It has long been a burning question with theoretical 
moralists whether pleasures differ only quantita-0,pj^,„,M 
tively or differ qualitatively as well, whether psycho- dlHtrnatU. 
logical analysis will justify the common distinction 
of higher and lower pleasures or force us to recognize nothing 
but differences of degree, of duration, and so forth—as 
expounded, e.g., by Bentham, whose cym’cal mot, “ pushpin 
is as good as poetry provided it be as pleasant,” was long a 
stumbling block in the way of utilitarianism. The entire issue 
here is confused by an ambiguity in terms that has been 
already noticed : pleasure and pleasures have not the same 
connotation. By a pleasure or pleasures we mean some assign¬ 
able presentation or presentations experienced as pleasant—t'.e. 
as affording pleasure; by pleasure simply is meant this subjective 
state of feeling itself. The former, like other objects of know¬ 
ledge, admit of classification and comparison: we may dis¬ 
tinguish them as coarse or as noble, or, if we will, as cheap and 
wholesome. But while the caitsrs of keling are manifold, the 
feeling itself is a subjective state, varying only in intensity and 
duration. The be.st evidence of this lies in the general character 
of the actions that ensue through feeling—the matter which 
has next to engage us. Whatever be the variety in the sources 
of pleasure, whatever be the moral or conventional estimate 
of their worthinc.s,s, if a given state of consciousness is pleasant 
we seek so far to retain it, if painful to be rid of it: we prefer 
greater pleasure before less, less pain before greater. This is, 
in fact, the whole meaning of preference as a psychological term. 
Wisdom and folly each prefer the course which the other rejects. 
Both courses cannot, indeed, be objectively preferable; that, 
however, is not a matter for p.sychology. But as .soon as 
reflection begins, exceptions to this primary principle of action 
seem to arise continually, even though we regard the individual 
as a law to himself. Such exceptions, however, we may presently 
find to be apparent only. At any rate the principle is obviously 
true before reflection begins—true so long as we are dealing 
with actually present sources of feeling, and not with their 
re-presentations. But to admit this is psychologically to admit 
everything, at least if experience is to be genetically explained. 
Assuming, then, that we start with only quantitative variations 
of feeling, we have to attempt to explain the development of 
formal and qualitative differences in the character given to the 
grounds of feeling. But, if aversions and pursuits result from 
incommensurable states of pain and pleasure, there seems no 
other way of saving the unity and continuity of the subject 
except by speculative a.ssumption—the doctrine known as the 
freedom of the will in its extremest form. The one position 
involves the other, and the more scientific course is to avoid 
both as for as we can. 

The question, then, is : How, if action depends in the last 
resort on a merely quantitative difference, could it ever come 
about that what we call the higher sources of feeling should 
supersede the lower ? If it is only quantity that turns the 
scales, where does quality come in, for we cannot say, r.g., that 
the astronomer experiences a greater thrill of delight when a 
new planet rewards his search than the hungry savage in finding 
a clump of pig-nuts ? Tempora mutantur nos et mutamur in Hits 
contains the answer in brief. We shall understand this answer 
better if we look at a parallel case, or what is really our own 
from another point of view. We distinguish between higher 
and lower forms of life: wc might say there is more life m a 
large oyster than in a small one, other things bein^ equal, but we 
should regard a crab as pos.sessing not necessarily more life— 
as measured by waste of tissue—but certainly as manifesting 
life in u higher form. How, in the evolution of the animal 
kingdom, do wc suppose this advance to have been made ? 
The tendency at any one moment is simply towards more life, 
simply towards growth; but this process of self-conservation 
imperceptibly but steadily modifies the self that is conserved. 
The creature is bent only on filling its skin; but in doing this 
as easily as may be it gets a better skin to fill, and accordingly 
seeks to fill it differently. Though cabbage and honey are what 
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they were before, they have changed relatively to the grub now 
it has become a butterfly. So, while we are all along preferring 
a more plea.<iurable state of consciousness before a less, the 
content of our consciousness is continually changing; the 
greater plea.sure still outweighs tho less, but the pleasures to be 
weighed are either wholly different, or at least are the same for 
us no more. What we require, then, is not that the higher 
pleasures shall always afford greater pleasure than the lower 
did, but that to advance to the level of life on which pleasure 
is derived from higher objects shall on the whole be more ple^ir- 
able and less painful than to remain behind. And this condition 
seems provided in the fact of accommodation above referred 
to and in the important fact that attention can be more effec¬ 
tively expended by what we may therefore call improvement 
in the form of the field of consciousness. But when all is said 
and done a certain repugnance is apt to arise against any associa¬ 
tion of the differences between the higher and lower feelings 
with differences of quantity. Yet such repugnmcc is but 
another outcome of the common mistake of supposing that tlie 
real is obtained by pulling to pieces rather than by building up. 
No logical analysis—nay, further, no logical synthesis-—is 
adequate to the fullness of things. For the rest, such aversion 
is wholly emotional, and has no more an intellectual e.ement 
in it than has the disgust we feel on first witnessing anatomical 
dissections.' 

Emotion and Emotional Expression, 

34. We now pass from the causes of feeling to its effects. 
We have assumed (§ 7) that the simplest and earliest of these 
effects arc to be found in the various bodily move- 
BMtciMci jnents commonly described as the expression or 
Peettag. manifestation of emotion. But in a notorious 
article, entitled “What is an Emotion.'’” Professor James'* 
attempted to turn this, the common-sense position, upside 
down. Before proceeding we must, therefore, examine his 
alternative theory; “ Common sense says: we lose our for¬ 
tune, ore sorry and weep; we meet a bear, are frightened 
and run; we are insulted by a rival, arc angry and strike.” 
But, Professor James continues, “ the hs-pothesis here to be 
defended says that this order of sequence is incorrect: that the 
one mental state is not immediately induced by the other, that 
the bodily manifestations must first be inteiposed between, and 
that the more rational statement is that we feel sorry because 
we cty’, angiy bce.ausc we strike, afraid because wc tremble, 
and not that wc cry, strike or tremble because we are sony, 
angry or fearful, as tlie case may be.” In a word, whereas it 
is commonly supposed that the emotion precedes and produces 
the express'ion, it seems here to be maintained that the expres¬ 
sion precedes and produces the emotion. But the sequence 
denied in the first case is a ps)’chological sequence, the sequence 
maintained in the second is a physiological sequence. The 
subject’s experiences of the bodily expressions is here the 
emotion, and these are physically, not psychically, determined. 
" They are sensational processes,” says Professor James; 
" processes due to inward currents set up by physical happen¬ 
ings.” 

The new theory is, then, in part psychological, in part psycho¬ 
physical. As to the first part, which the author calls “the 
vital point of the whole theory,” it consists mainly in exposing 
the ambiguity of the phrase " bodily expression of an emotion ” 
—a phrase which is liable to mislead us into fancying that 

' " To look at anything in its elements iimkcs it appear inferior to 
what It Boem.s as a whole. Rewilve the statue or the buiWmg into 
stone and tho laws of proportion, and no worthy causes of the former 
beautiful result seem now left behind. So, also, resolve a virtuous 
act into the passions and some quantitative law, and it seems to he 
rather destroyed than analysed, though after all what was there else 
it could be resolved into ? ’’ Six A. Grant, Aristotle's Ethics, Essay 
IV., " The Doctrine of file Mean,” i. *io (and ed.). 

“ Mind (1884), ix. 188 sqq.; and, again, Principles 0/ Psychoiogy, 
ch. XXV. Very similar views were advanced independently and 
almost at the same time by the Danish physiedogist C. Lange; 
bance tho name James-Lange theory, by which their views are 
coamonly known. Of Lange's work a German translation wa.s 
published in 1887. 


emotion, like thought, may be antecedent to, or independent of, 
any expression or utterance. My fear or anger may chance 
to be ixpressivt to another, but they are of necessity impreuive 
to me. “ A disembodied human emotioa is a sheer nonentity.” 
In so far as I have a certain emotion, in so far I have “ the 
feelings of its bodily symptoms,” This is true, not to say trite; 
but how do these symptoms arise ? With this question we 
pass to the psychophysical side of the theory, and here it be¬ 
comes pierplexing, and is itself p^lexcd; for to this question 
it is driven to return two distinct and divergent answers. 
First, we are told that it is not the emotion that gives rise to 
the bodily expression, but that, on the contrary, “ the bodily 
changes follow dircctiy the perception of the existing fact,” 
it being beyond doubt “ that objects do excite bodily changes 
by a preorganired mechanism.” Again: “ Each emotion is,” 
for Profeasor James, “ a resultant of a sum of elements, and 
each element is caused by a physiological process of a sort 
already well known. The elements arc all organic changes, 
and each of them is the reflex effect of the existing object.” The 
old attempts at classification and description being contemp>- 
tuously dismissed as belonging only to “ the lowest stage of 
science,” we are informed that now we step from a superficial 
to a deep order of inquiry. “ The questions now are causal: 
‘ Just what changes does this object and what changes does 
that object excite?’ imd ‘How come they to excite these 
particular changes, and not others ? ’ ” But we have not had 
to wait for the JamLS-I.ange theory to raise these questions, 
and surely there are none that bring out its defects more 
glaringly. “ Objects ” that determine bodily changes by means 
of preorganized mechanism and without psychical interposition 
might fairly be taken to be physical objects; and indeed the 
whole proi:ess is expressly desiribed as reflex. But only very 
slovenly physiologists talk of “ objects ” ‘ exciting reflexes : 
it is inexact even to say that sensations do so. All that reflex 
action requires is a stimulus. “ The essence of a reflex action,” 
says Foster, “ consists in the transmutation, by means of the 
irritable protoplasm of a nerve-cell, of afferent into efferent 
impulses.” Let Professor James be confronted first by a chained 
bear and next by a bear at large : to the one object he presents 
a bun, and to the other a clean pair of heels; or let him first be 
thrilled by a Beethoven symphony and then by a Raphael 
Madonna. Will he now undertake to account, in terms of 
stimuli and their reflex effects, for the very different results of 
the similar “ causes ” in the one case, or for the similar results 
of the very different “ causes ” in the other ? Such a challenge 
would certainly be declined, and Professor James would remind 
us that in his nomenclature “ it is the total situation on which 
the reaction of the subject is made.” ** But there is just a world 
of difference between “ object ”«= stimulus transformed by 
preorganized mechanism into an efferent discharge, and “ object ” 
= total situation to which the subject reacts, "rhe attempt to 
explain emotion causally on the lines of the former meaning 
lands us in the conscious automaton theory, with which we 
must deal presently : this Professor James rejects. The latter 
meaning, on the other hand, involves the recognition of the 
subject’s attitude as essential to the reaction, and of this as 
determined by pleasure, pain or by some “ interest ” resting 
ultimately on these. Such, with scarcely an exception, has 
always bwn, and still remains, the analysis of emotion in vogue 
among psychologists. It brings to the fore a new categoty', 
that of worth or value, one wholly extraneous to the physio¬ 
logist’s domain, and repugnant to the mechanical analogies 
which are there in place. No doubt such a concept is attained 
only by reflexion, but the experiences from which it is drawn, 
the effective states and the conative tendencies of the subject 
experiencing, must have preceded. ’From this central stand¬ 
point alone the objective situation has a worth which explains 
the subject’s attitude, and here alone can we find the clue which 

• " Physical Basis of Emotion," Psychological Review (1894), p. 518. 
In this reply to criticisms Professor James is supposed to have 
niodified ms views : it would be nearer the truth to say that he has 
made admissions incompatible with them. 
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will eqabb U9 to onswo' the questions of cause that Professor 
James propoun 4 B. 

The experimental investigations of Mosso, Firi, Lehmann, and 
others have shown that the vaso-motor and such like 
changes as are prominent in emotional excitement are present also 
to some extent in all forms of conscious activity. The more un¬ 
wonted and interesting the situation, the more diffused movements 
predominate over movements that sro purposive; the further 
assimilation, both on the oc^nitivc and the reactive side, has ad¬ 
viced, the more didusion is rc-placed by restriction and adapta¬ 
tion. But wo are not warrontod in sqiarating these factors of 
voluntary activity into distinct processes, as the physiologist, for 
example, separates the functions of striped and unstrinod muscle. 
Unless we are prepaned to treat ai! activity as reflex—as the 
physiologist may quite wejl do, if he keep strictly to his own point 
of view—it does not seem possible to regard emotional expression 
as so much organic sensation with which purposive movement has 
nothing to <lo. No doubt this connexion of vogotal and animal 
functions remains one of the obscurest in all psycho-biology, though 
its teleological fitness is obvious enough. 

Nevertheless, Professor James's main position is that an emotion 
is but a sura of organic sensations; and in order to establish this 
he is led to the second and very differont statement which we have 
now to examine. Here, so far from suggesting inquiries as to the 
" objects " that excite emotion, his point is to maintain that in 
so far as the bodily cause is set up, be Ike means aka! they may, 
in so far the emotion is present.* And here, at length, the con¬ 
tention is explicit; Emotions are a certain complex of organic 
sensations, and such complexes are emotions: the two are not 
merely coexistent, tliey are identical. The exciting object is thus, 
after all, physiological; that is to say, it is wlmtevcr stimulus sets 
up the sensations. It cannot be psychological, " the total situation 
for the reacting snbject," for in this .sense the emotion, it is main¬ 
tained, may be " objectless." In support of his position Professor 
James first of ail cites pathological cases of such oojcctless emotion, 
lie next follows up these with accounts of other cases in which 
emotional apathy seemed to keep pace with sensory anaesthesia, 
arguing that, according to his theory, a subject absolutely anaesthetic 
should also be incapable of anotibn, ultliough " emotion-inspiring 
objects might evoke tlio usual bodily expression from uim." 
Wiictlier any testimony from lunatic.s, hypnotics and other minds 
diseased could suffice to establi.sh this novel doctrine is questionable : 
that the evidence so far adduced is insufiicieni, Professor James 
himself seems to allow. There are some foitr or five of Ihe apathetic 
cases altogether: three of them arc regarded by Uic nientai patho¬ 
logists who describe them as adverse to Professor James’s tlieory.® 
Of the fourtJi case, reported by a pathologist on l 4 ofessor James’s 
side, tlie laltCT himself candidly ob.serve.s, " We must remember 
that the patient’s inumotivity may have been a co-ordinate result 
willi the anaesthesia of his neural lesions, and not the anaesthesia's 
mere eflect." This missing link in the argument is supplietl by tlie 
experiments of Professor .Sherrington,® and these show conclusively 
that normal emotional slates are possible .along with complete 
visiieral anaesthesia. As to emotional excitement induced by intoxi¬ 
cation or disease, and so far croundless, the moat that can safely be 
said is that the object may be vague, ill-defined and shifting, but 
not that it is absent’altogether. States of physical exaltation, 
depression or irritability ri^ily arouse by as.sociation appropriate 
troupes of imagery; only when they fail of this are we entitled to 
say that there is no object, and then we mu.st add that there is also 
no emotion. 

Emotional and Conative Action. 

35. As in dealing with the aiu.ses of feeling, so we mny 
now in like manner proceed to inquire whether in its manifesta¬ 
tions or effects there is any contrast corresponding to the 
opposing extremes of pleasure and pain. We have already 
seen reasons for dismissing reflex movements or movements 
not determined by feeling as psychologically secondary, the 
effects of habit and heredity, and for regarding those diffusive 
movements that are immediately expressive of feeling as 
primordial—such movements as are strictly purposive Ming 
gradualljr selected or elaborated from them. But some dis¬ 
tinction is. called for among the various movements expressive 
of emotion; for there is more in these than the direct effect 
of feeling regarded as merely pleasure or pain. It has been 
usual with psychologists to confound emotions with feeling, 
because intense feeling is essential to emotion. But, stricter 

' Teat-Book of P.syohology (1890), p, 383. 

“ G. H. J. Berkley, "Two Cases of General Cutaneous and Sensory 
Anaesthesia without marked Psychical Implications,” Brain (1891), 
xiv. 4^ sqq. 

® ’’ iMperiments on the Value of Vascular and Visceral Factors for 
the Genesis of Jimotion,’’ Proc. Roy. Soc. (1900), Ixvi. 390 sqq.; 
and Nature, Ixii. 328 sqq. 


^eakin^, a state of emotion is a complete state of mind, a 
psychosis, and net a psychical element, if we may so say. Thus 
in anger we have over and above pain a more or less definite 
object as its cause, and a certain cliaracteristk reactiye djsplay— 
frowns, compress^ lips, erect head, clenched fists, in a word, 
the cmnbative attitude—as its effect, and similarly of other 
emotions; so that generally in the particular movements 
indicative of particular emotions the primary and primitive 
effects of feeling are overlaid by what Darwin has called service¬ 
able associated habits. The purposive action.s of an earlier 
sta^e of development become, though somewhat atrophied 
as It were, the emotive outlet of a later stage: in the circum¬ 
stances in which our ancestors worried their enemies we only 
show our teeth. We must, therefore, leave aside the more 
complex emotional manifestations and look only to the simplest 
effects of pleasure and of pain, if we are to discover any funda¬ 
mental contrast between them.* 

Joy finds expression in dancing, clapping the hands and 
meaningless laughter, and the.se actions are not only pleasurable 
in themselves but such as increase the existing 
pleasure. Attention is not drafted off or diverted; 
but rather the available resources seem reinforced, 
so that the old expenditure is supported as well as the new. 
To the pleasure on the receptive side is added pleasure on 
the active side. The violent contortions due to pain, on the 
other liand, are painful in themselves, thougli less intense than 
the pains from which they withdraw attention; thw are but 
counter-irritants that arrest or inhibit still more painful thoughts 
or sensations. Thus, according to Darwin, ‘‘ sailors who are 
to be flogged sometimes take a piece of lead into their mouths 
in order to bite it with their utmost force, and thus to bear the 
paiu.” When in this way we take account of the immediate 
effects as well as of the causes of feeling, we find it still more 
strikingly true that onlj' in pleasurable states is there an efficient 
expenditure of attention. It is needless now to dwell upon 
this point, although any earlier mention of it would Itardly 
liave been in place.' But we .should fail to realize the contrast 
between the motor effect.s of pleasure and of pain if wc merely 
regarded them as cases of diffusion. The intenser the feeling 
the intenser the reaction, no doubt, whether it be smiles or 
tears, jumping for joy, or writhing in agony; but in the move¬ 
ments consequent on pleasure the diffusion is the result of mere 
exuberance, an overflow of good spirit.s, as we sometimes say, 
and these movements, as already remarked, arc always com¬ 
paratively piirposele.ss or playful. Even the earliest expressions 
of pain, on the contrary, .seem but so many efforts to escape 
from the cause of it; in tlicm there i.s at least the blind purpose 
to flee from a definite ill, but in pleasure only the enjoyment of 
present fortune. 

From Plato downwards p.syoliologists and niuralists have been 
fond of discussing the relation of pleasure and pain. It has been 
maintained that pain is the first and more fundamental fact, and 
pleasure notliing but relief from pain; and, again, on the other 
side, that pleasure is prior and positive, and pain only the negation 
of plea.sure. So far as the mere change goes, it is obviously true 
that the diminution of pain is pro tanto pleasant, and the diminu¬ 
tion of pleasure pro tanto unpleasant; and if relalivity had the 
unlimited range sometimes assigned to it this would be all we 
could say. But we must sooner or later recognize the existence 
oi a comparatively fixed neutral state, deviations from which, of 
comparatively short duration and of sufficient intensity, consti¬ 
tute distinct states of pleasure or pain. Such states, if not o£ 
iinfinal intensity, may then be further diminished without reversing 

* Of the three principles Darwin advances in explanation of emo¬ 
tional expression that which he places last—perhaps because it 
admits of les.s definite illustration—seems both psychologically and 
physiologically more fundamental than the more striking principle 
of serviceable associated habits which he places first; indeed the 
following, which it his klatement of it, implies os much ; " Certain 
actions which wc recognize as expressive of certain states of mind 
arc the direct re.sult of the constitution of the nervous sy.stem, and 
have been from the first independent of tbe will, and tea large extent 
of habit ” {Rxpresston of the limotions, p. 66). It is in illustration 
of this principle too that Darwin describes the movements expressive 
oi joy and grief, emotions which in some form or other are surely 
the most primitive of any. 
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their pleasurable or painful character. The turninR-iMint here 
implied may, of course, gradually change too—as a result, in fact, 
of the law o[ accommodation. Thus a long run of pleasure would 
raise " the hedonistic zero,” wliile—to the small extent to which 
accommodation to pain is jiossiblc—a continuance of pain would 
lower it. But .such admission makes no material dificrence where 
the actual feeling of the moment is alone concerned and retrospect 
out of the question. t)n the whole it seems, therefore, most reason¬ 
able to regard pleasure and pain as emerging out of a neutral state, 
which is prior to and distinct from both—not a state of absolute 
indifference, but of simple contentment, marked by no fecial 
active display. But it is by reference to such state of equilibrium or 
ixaSia that we see most clearly the , superior volitional efficacy of 
pain u])on which pessimists love to descant. ' Nobody,” says 
Von Hartmann, " who had to choose between no taste at all for 
ten minutes or five minutes of a pleasant taste and then live minutes 
of an unpleasant taste, would prefer the last.” Most men and all 
the lower animals are content ''^to let well alone.” 

To ascertain the origin and progrc.ss of purpo.iive action it 


singling out any one; such movements simply enhance the 
general enjoyment, which is complete in itself and so far 
contains no hint of anything beyond. (A) Should one of these 
spontaneous movements of pleasure chance to cause pain, no 
doubt such movement is speedily arrested. Probably the most 
immediate connexion possible between feeling and purposive 
action is that in which a painful movement leads through pain 
to its own suppression. But .such connexion is not very fruitful 
of consequences, inasmuch as it only secures what we may call 
internal training and does little to extend the relation of the 
individual to its environment, (r) Out of the irregular, often 
conflicting movemehts which indirectly relieve pain some one 
may chance to remove the cause of it altogether. Upon this 
movement, the last of a tentative series, attention, released 
from the pain, is concentrated; and in this way the evil and the 
remedy become so far associated that on a recurrence of the 


seem.s, then, that wc must look to the effects'of pain rather i lormer the many diffu.sed movements become Ic.ss, wd the one 
than to those of pleasure. It is true that psy- ' purpo.sive movment more, pronounced; the one effectual way 
chologists not infrequenth- describe the orliest pur- ! isat length established and the others, which were but palliatives, 

• ” • ■ ■ disappear, (a) When things have advanced so far tnat some 

one definite n-ovement is definitely represented along with the 
painful sensation it remedies, it is not long before a still further 
j advance is possible and we have preventive movements. Thanks 
I to the orderliness of things, dangers have their premonitions. 

! After a time, therefore, the occurrence of .some signal sensation 
I revives the image of the harm that has previously followed in 
: its wake, and a movement—either like the first, or another that 
i has to be selected from the random tries of fear—occurs in time 
■ to avert the impending ill. (f) In like manner, provided the 
i cravings of appetite are felt, any signs of the presence of pleasur- 
I able objects prompt to movements fur their enjoyment or 
appropriation. In these last cases we have action determined 
; by percepts. The cases in which the subject is incited to action 
I by ideas as distinct from percept require a more detailed con- 
I sideration; such are the facts mainly covered by the term 
; “ desire." 

By the time that ideas are sufficiently self-sustaining to form 
i trains that are not wholly shaped by the circumstances of the 
present, entirely new possibilities of action are 
opened up. Wc can desire to live again through 
experiences of which there is nothing actually present to 
remind us, and we can desire a new experience which as yet 


* posive movements as appetitive; or at least they 

treat appetitive and aversive movements as co-ordinate and 
equally primitive, pleasures being supposed to lead to actions 
for their continuance as much as pains to actions for their 
removal. No doubt, as soon as the connexion between a pleasur¬ 
able scn.sation and the appropriate action is comiiletely estab¬ 
lished, as in the case of imbibing food, the whole process is then 
self-sustaining till satiety begins. But the point is that such 
facility was first acquired under tlic teaching of pain—the pain 
of un.satisficd hunger. 'I'he term “ appetite ” is apt both by 
its etymology and its later associations to be misleading. Wluit 
are properly called the “ instinctive " appetites are—when 
regarded from their active side—movements determined by 
some existing uneasy sensation. .So far as their earliest mani¬ 
festation in a particular individual Is concerned, this urgency 
seems almost entirely of the nature of a vis a tergo-, and the 
movements are only more definite than those simpl)’ expres.sivc 
of pain because of inlicrited pre-adaptation, on which account, 
of course, they are called “ instinctive." But what one inherits 
another must have acquired, and we have agreed here to leave 
heredity on one side and consider only the original evolution. 

But if none but psychological causes were at work this evolu¬ 
tion would be very long and in its early stages vert* uncertain. 


At first, when only random movements ensue, we may fairly ! we only imagine. Wc often, no doubt, apply the term to 
suppose both tlial the chance of at once making a happy hit the simpler states mentioned under {e) in the last paragraph. 
would be small and that the number of chances, the space for the fox in the fable is said to have desired the grapes he vilified 
repentance, would also be small. Under such circumstancc.s because out of his reach. Again, at the other extreme it i.s 
natural selection would have to do almost everything and ; usual to speak of a de.>ire for honour, or for wealth, and the 
subjective selection almost nothing. So far as natural selection , like; but .such are not so much single slates of mind as mc ma- 
worked, we should have, not the individual subject making it ; tions or habitual desires. Moreover, abstractions of this kind 
series of tries and perfecting itself by practice, as in learning to belong to a more advanced stage of d>.vclopracnt than that at 
dance or swim, but we should have those individuals whose | which desire begins, and of necessity imply more complicated 
structure happened to vary for the better surviving, increasing grounds of action than we can at present examine. The essen- 
and displacing the rest. How much natural selection, appar- j tial characteristics of desire will be more apparent if we suppose 
ently unaided, can accomplish in the way of complicated adjust- a case somewhere between ttee extremes. A busy man reads 
ment wc see in the adaptation of the form and colour of.plants a novel at the close of the. day, and finds himscli led off by a 
and animals to their environment. Both factors, in reality, ■ reference to angling or tropical sceneiy to picture himself with 


operate at once, and it would be hard to fix a limit to either, 
though to our minds natural selection seem.s to lose in comimra- 
tive importance as we advance towards the higher stages of 
life. 

But psychologically we liave primarily to consider subjective 
selection, i.e. first of all, the association of particular movements 
with particular sensations through the mediation of feeling. 
The sensations here concerned arc mainly painful excitations 
from the environment, tlie recurring pains of innutrition, 
weariness, &e., and pleasurable sensations due to the satisfaction 
of these organic wants—pleasures which, although not a mere 
“ filling-up,” as Plato at one time contended, are still preceded 
by pain, but imply over and above the removal of this a certain 
surplus of positive good. There seem only a few points to 
notice, (a) When the movements that ensue through pleasure 
are themselves pleasurable there is ordinarily no ground for 


his rods packed en route lor Scotland, or booked by the next 
steamer for the fairyland of the W'est Indies. Presently, while 
the ideas of Jamaica or fishing are at least a,s vividly imagined 
as before, the fancied preparations receive a rude shock as tlie 
thought of his work recurs. Some such case we may take as 
typical and attempt to analyse it. 

First of all it is obviously true, at least of such more concrete 
desires, that v^at awakens desire at one time fails to do so at 
another, and that wc are often so ab.sorbed or content with the 
present as not to be amenable to (new) desires at all. A given 
* or y cannot, then, lie called desirable per se, it is only desir¬ 
able by relation to the contents of consciou.sness at the moment. 
Of what nature is this relation ? (i) At the level of p.sychical 
life that we have now reached very close and complete con¬ 
nexions have been formed between ideas and the movements 
necessary for their realization, so that when the idea is vividly 



INTEXLECTION] 


PSYCHOLOGY 


present these movements are apt to be nascent. This associa¬ 
tion is the result of subjective selection—T.s. of feeling—but 
being once establishedj it persists like other associations indepen¬ 
dently of it. (2) 'rhuse movements are especially apt to become 
nascent which have not been recently executed, which are 
therefore fresh and accompanied by the organjc sensations of 
freshness, but also those which are frequently executed, and so 
from habit readily aroused. The latter fact, which chiefly 
concerns habitual desires, may be left aside for a time. (3) At 
times, then, when there is a lack of present interests, or when 
these have begun to wane, or when there i.s positive pain, atten¬ 
tion is ready to fasten on any new suggestion that calls for more 
activity, requires a change of active attitude, or promises 
relief. Such spontaneous concentration of attention ensures 
greater vividness to the new idea, whatever it be, and to its 
belongings. In some cases this greater vividness may suffice. 
This is must likely to happen when the new idea affords 
intellectual occupation, and this is at the time congenial, or with 
indolent and imaginative persons who prefer dreaming to doing. 
(4) Hut when the new idea does not lead off the pent-up stream 
of action by opening out fresh channels, when, instead of this, 
it is one that keeps them intent upon itself in an attitude 
comparable to expectation, then we have desire. In such a state 
the intensity of the re-presentation is not adequate to the 
intensity of the incipient actions it has aroused. This is most 
obvious when the latter are directed towards sensations or 
percepts, and the former remains only an idea. If it were 
possible by concentrating attention to convert ideas into 
percepts, there would be an end of most desires : “ if wishes 
were horses beggars would ride.” (5) Hut our voluntary power 
over ntovements is in general of this kind; here the fiat may 
become fact. When we cannot hear we can at least listen, 
and, though there be nothing to fill them, we can at least hold 
out our hands. It would seem, then, tlut the source of desire 
lies essentially in this excess of the active reaction above the 
intensity of the re-presentation (the one constituting the “ im¬ 
pulse,” the other the “ object ” of desire, or the desideratum), 
and that this disparit)’ rests ultimately on the fact that move¬ 
ments have, and sensations have not, a subjective initiative. 
(6) The impulse or striving to act will, as already hinted, be 
stronger the greater the available energy, the fewer the present 
outlets, and, habits apart, the fresher the new opening for 
activity. (7) Finally, it is to be noted that, when such inchoate 
action can be at once consummated, desire ends where it 
begins: to constitute a definite state of desire there must be 
not only an obstacle to the realization of the desideratum—if 
this were all we should rather call the stale one of wishing— 
but an obstacle to its realization by means of the actions its 
representation has aroused. 

However the desire may have been railed forth, its intensity 
is primarily identical with the strength of this impulse to action, 
ReiMtioa of n'* definite or constant relation to the amount 

Detireto of pleasure that may result from its satisfaction. 
Feeling. qq,,. feeling directly consequent on desire as a state 
of want and restraint is one of pain, and the reaction which this 
pain sets up may either suppress the desire or prompt to 
efforts to avoid or overcome the obstacles in its way. To 
inquire into these alternatives would lead us into the higher 
phases of voluntary action; but we must first consider the 
relation of desire to feeling more closely. 

Instances are by no means wsjiting of very imperious desires 
ai;companied by the clear knowledge that their gratification 
will be positively distasteful.' On the other hand it is possible 
to recollect or picture circumstances known or believed to be 
intensely pleasurable without any desire for them being 
awakened at all: we can regret or admire without desiring. 
Yet there are many psychologists who maintain that desire is 
excited only by the prospect of the pleasure that may arise 
through its gratification, and that the strength of the desire is 
proportional to the intensity of the pleasure thus anticipated. 

1 As jsuch ail instance may be cited Plato's story ol Leontius, the 
son of Aglacon. in Re/>. iv. 439 fm. 
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QuidqtUd petitur petitur sub specie honi is their main formula. 
The plausibility of this doctrine rests partly upon a seemingly 
imperfect analysis of what strictly pertains to desire and partly 
on the fact that it is substantially true both of what we may 
call “ presentation-prompted ” action, which belongs to an 
earlier stage than desire, and of the more or less rational action 
that comes later. In the very moment of enjoyment it may 
be fairly supposed that action is sustained solely by the pleasure 
received and is proportional to the intensity of that pleasure. 
But there is here no re-presentation and no seeking; the con¬ 
ditions essential to desire, therefore, do not apply. Again, 
in rational action, where both are present, it may be true 
—to quote the words of an able advocate of the view here 
controverted—that ‘‘ our character as rational beings is to 
desire everything exactly according to its pleasure value.”’ 
But consider what such conceptions as the good, pleasure value 
and rational action involve. Here we have foresight and 
calculation, regard for self as an object of permanent interest— 
Butler’s cool self-love; but desire as such is blind, without either 
the present certainty of sense or the assured prevision of reason. 
Pleasure in the past, no doubt, has usually brought about 
the association between the representation of the desired object 
and the movement for its realization; but neither the recollec¬ 
tion of this pleasure nor its anticipation is necessary to desire, 
and even when present they do not determine what urgency 
it will have. The bust proof of this lies in certain habitual 
desires. Pleasures are diminished by repetition, whilst habits 
are strengthened by it; if the intensity of desire, therefore, 
were proportioned lo the “ pleasure value ” of its gratification, 
the desire fur renewed gratification should diminish as this 
pleasure grows less; but, if the present pain of restraint from 
action determines the intensity of desire, this should iniTcase 
as the action becomes habitual. /Ind observation seems to 
.show that, unless prudence .suggests the forcible suppression 
of such belated desires or the active energies themselves fail, they 
do in fact become mure imperious, although les.s productive of 
positive pleasure, as time goes on. 

In this there i.s, of course, no exception to the general principle 
that action i.s consequent on feeling—a greater pleasure being 
preferred before a less, a le.ss pain before a greater; for, though 
the feeling that follows upon its satisfaction be less or even 
change entirely, still the pain of the unsatisfied desire increases 
as the desire hardens into habit. It is also a point in favour of 
the position here taken that appetites, which may be compared 
to inherited desires, certainly prompt to action by present pain 
rather th.an by prospective pleasure. 

IntelhcHim. 

36. Desire naturally prompts to the search for the means 
to its satisfaction and frequently to a mental rehearsal of various 
possible courses of action, their advantages and disadvantages. 
Thus, by the time the ideational continuum has become—mainly 
by the comparatively passive working of a.ssociation—sufficiently 
developed to furnish free ideas as thinking material, motives 
are forthtximing for thinking to begin. It is obviou.sly impos¬ 
sible to as.sign any precise time for this adtance; like all others, 
it is gradual. Fitfully, in strange circumstances and under 
strong excitement, the lower animals give unmistakable signs 
that they can understand and reason. But thought as a per¬ 
manent activity may be fairly said to originate in and even to 
depend upon the acquisition of speech. This indispensable 
instrument, which more than anything else enables our pyscho- 
logical individual to advance to the distinctly human or rational 
stage, consists of gestures and vocal utterances, which were 
originally—and, indeed, are still to a large extent—emotional 
expressions." Our space will only allow us to note in what 

“ .Bain, Emutions and Will. 3rd ed., p. 438. 

* It must he noted that, though wo still retain our psychological 
standpoint, the higher development ol the individual is only possible 
through intercourse with other individuals, that is to say, through 
society. Without language wo should be mutually exclusive and 
impenetrable, like so many physical atoms; with it each several mind 
may tran.scend its own limits and share the minds of others. As a 
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wiy language when it already existsj is instrumwital in the 
develcij5nicnt as distinct from t!w communiaaticn of thought. 
But first of all, what in general is tliinking, of which language 
is the instrument ? 

In entering upon this inquiry we arc really passing one of the 
hardest and fastest lines of tlie old psychology—that between sense 
and understanding. & long as it was the fashion 
DUUatUom assume a multiplicity of faculties the need was less 
StMaad exposition of their connexion. A man 

ulrtto senses and inlellect much as he liad eyes and ears; 

Miaadlar fi^'terogencity in the one case was no more puzzling 

than in the other. But for psychologists who do not cut 
the knot in this fashion it is confessedly a hard matter to explain the 
relation of the two. The contrast of receptivity and activity hardly 
avails, lor all presentation involves activity an<f essentially the same 
activity, that of attention. Nor can wc well maintain that the 
resentations attended to differ in kind, albeit such a view has been 
old from Plato downwards. Nihil est in intelledu quod no» fueril 
prius in sensu: the blind and deaf are necessarily without some 
concepts that we puBSe.ss. If pure liuing is pure notliing, pure 
thought is equally empty. Thought consists of a certain ela.boration 
of sensory and motor presentations and has no content apart from 
these. We cannot oven say that the forms of this elaboration are 
psychologically a priori; on the. contrary, wliat is epistemologically 
the most fundamental is the last to be psychologically realized. 
This is not only true as a fact; it is also true of neceasily, in so f.ir as 
the formation of more concrete concepts is an essential preliminary 
to the formation of others more abstract—those most abstract, 
like the Kantian categories, Sc,, boing thus the last of all to be 
thought out or understood. And though this formative work is 
substantially voluntary, yet, if we enter upon it, the form at each | 
step is determined by the so-called matter, and not by us; in tliis i 
re.spect " the spontaneity of tliclught ” is not really freer than the 
receptivity of sense.’ It is sometimes said that thought is synthetic, 
and thi.s is true; but unaginalion is synlhelic also; and the proce.sscs 
which yield the ideational train are the only processes at work in 
intellectual synthesis. Moreover, it would be arbitrary to s-ny at 
what point the mere gcnenc image ceases and the true concept 
begin.s—so continuous .are the two. No wonder, therefore, that 
English psychology has been prone to regard thought as only a special 
kind of perception—perceivmg the agreement or ilisagreeinent of 
ideas—and the ideas themselves as mainly the products of mssocia- 
tior. Yet this Is much like confounding" observation with experi- 
mi nt or invention—the act of a cave-man in betaking himself to a 
drifting tree with that of Noah in building himself an ark. In 
reverie, and even in understanding the communications of others, 
we arc comparatively passive ^octators of ideational movements, 
non-voluntarily determined. But in thinking or " intellection," 
as it has been conveniently termed, there is. always a search for 
something mote or less vaguely conceived, for a clue which will be 
known when it occurs by seeming to satisfy certain conditions. 
Thinking may be bro.T.dly dc.scribed as solving a problem—^finding 
an AX that is B. In so doing we start from a comparatively fixed 
central idea or intuition and work along the several diverging lines 
of ideas associated wit h it—hence far the aptest and in fact the oldest 
description of thought is that it is discursive. Emotional excitement 
—and at the outset the natural raau does not think much in cold 
blood—quickens the flow of ideas ; what seems relev,-int is at once 
contemplated more closely, wliile what seems irrelevant awakens 
Utile interest and receives little attention. At first the control 
acquired is but very imperfocl; the actual course of thought of 
even a disciplined mind falls far short of the clearness, distinctness, 
and coherence of the logician's ideal. Familiar associations are apt 
to hurry attention away from the proper topic, so that tJiouglit 

herd of individuals mankind would have a natural history as other 
animiJs have; but personality can only emci'gc out of intercourse 
with persons, ami of such intercourse language is the means. But 
important as is this addition of a transparent and responsive world 
of minds to the dead opaqueness of external things, the development 
of our psychological individual still romains a purely individual 
development. The only new point is—and it Is of the highest 
Importance to keep it in sight—that the materials of this develop¬ 
ment no longer comdst exciuMvely of presentations elaborated by a 
single mind in accordance with jisychical laws. NoviTtliulcss that 
coinbiiulion of individual experiences which converts subjective 
idiosyncrasy and isolation into the objectivity and solidarity of 
Universal Mind only aflects the individual in accordance with 
psychical laws, and wc have no need therefore to overstep our 
proper domain iu studying the advance from the non-rational 
phase to tlie pliaso of reu,soii. 

' Locke, so often misrepresented, expressed this truth according to 
his lights in the following ; " The earth will not appear painted with 
flowers nor the fields covered with verdure whenever we have a mind 
to it. . . . Just thus Is it with our understanding : ail that is volun¬ 
tary in our knowledge is the employing or withholding any of our 
faculties from this or that sort of objects and a more or less accurate 
survey of them " {Essay, fv, 13, *), 


[iNTEtLEdrrieii 

becomes not only discursive but wandering; In place of conoepts 
oi fixed and crystalline completeness, such as logic describes, we 
may find a congeries oi ideas but imperfectly compacted into one 
generic idea, subject to continual transformation and implicating 
much that is irrelevant and confu.sing. 

Thus, while it is possible for thought tp begin without language, 
just as arts may begin without tools, yet language enables us 
to carry the same process enormously farther. In 
the first place it gives us an increased command of J'*“*'*^*“* 
even such comparatively concrete generic images ^*^*’**** 
as can be formed without it. The name of a thing or action 
becomes, for one who knows the name, as much an objective 
mark or attribute as any quality whatever run l>e. The form 
and colour of what we call an “ orange ” arc perhaps even more 
intimately combined with the sound and utteram* of this word 
tlian with the taste and fragrance which we regard as strictly 
essential to the thing. But, whereas its essential attributes 
often evade us, we can always command its nominal attribute, 
in so far as this depends upon movements of articulation. By 
uttering the name (or hearing it uttered) we have secured to us, 
in agreater or less degree, that superior vividness and definiteness 
that pertain to images reinstated by impressions: our idea 
approximates to the fixity and independence of a percept 
(cf. § 21 above). With young children and uncultured 
minds—who, by the way, not uncommonly “ think aloud ”— 
the gain in this respect i.s probably more striking than those 
not confined to their mother-tongue or those used to an analyti¬ 
cal handling of language at all realize.® When things are thus 
made ours by receiving names from u.s and we can freely manipu¬ 
late them in idea, it becomes easier mentally to bring together 
farts that logically belong together, and so to classify and 
generalize. For names set us free from the cumbersome tangi¬ 
bility and particularity of perception, which is confined to just 
what is presented here and now. But as ideas increase in gener¬ 
ality they diminish iu definiteness and unity; they not only 
become less pictorial and more .schematic, but they become vague 
and unsteady ns well, becau.se formed from a number of concrete 
images only related as regards one or two constituents, and not 
assimilated as the several images of the same thing may be. 
Tlie mental picture answering to the word “ hor.se ” has, so to 
say, body enough to remain a steady object when under atten¬ 
tion from time to time; but that answering to the word “ ani- 
miJ ” is perhaps scarcely twice alike. The relations of things 
could thus never be readily recalled or steadily controlled if the 
names of those relations, which as words always remain concrete, 
did not give us a definite hold upon them—make them compre¬ 
hensible. Once these “airy nothings” have a name, we reap again 
the advantages a concrete constituent affords: by its means 
that which is relevant becomes more closely associated, and that 
which is irrelevant—abstracted from—falls off. When what 
answers to the logical connotation or meaning of a concept is in 
this way linked with the name, it is no longer necessary that 
such “ matter or content ” should be distinctly present in con¬ 
sciousness. It takes lime for an image to raise its associates 
above the threshold; and, when all are there, there is more 
demand upon attention in proportion. There is thus a manife,st 
economy in what Leibnitz happily styled “.symbolic,” in 
contrast to “ intuitive ’’ thinking. Our power of efficient 
attention is limited, and with words for counters wc can, as 
Leibnitz remarks, readily perform operations involving very 
complex presentations, and wait till these operations are con¬ 
cluded before realizing and spreading out the net result in 
sterling coin. 

But this simile must not mislead us. In actual thinking 
there never is any complete .separation between the symbd 
and the idca.s symbolized: the movements of the 
one are never entirely suspended till those of the??“'*’^"* 
other are complete. “ Thus,” says Hume, “ if, 
instead of saying, that in war the weaker have always recourse 

Ruskin, m his Fors Clavigera, relates that the sight of the word 
" crocodile " used to frighten him when a child so much tlmt he could 
not feel at ease again till he had turned over the page on which it 
oceun-ed. 
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to negotiation^ vw ahouM sfty, that th«y httvo always 
recowse t» conquest, the custom which wte have acquired of 
attributing certain relations to ideas still fOUows the words and 
nalees uS immediately pereeive the absurdity of that Jiroposi- 
tion.” 1 How intimately the turo are connected is shown by the 
surprises that give what point there is to puns, and by the 
small confusion that results from the existence of homonymous 
terms. The question thus arises—What ate the properly 
ideational elements concerned in thought ? Over this question 
psychologists long waged fight as either nominalists or oon- 
ceptualists. The former maintain that what is imaged in 
connexion with a general concept, such as trianfe, is some 
individual triangle “ taken in a certain light,” * white the latter 
maintain that an ” abstract idea ” is formed embodying such 
constituents of the several particulars as the concept connotes, 
but dissociated from the specific or accidental variations that 
distinguish one particular from another. As often happens in such 
controversies, each side saw the weak point in the other. The 
nominalists easily showed that there was no distinct abstract 
idea representable apart from particulars; and the conceptualists 
could as easily show that a particular presentation “ considered 
in a certain light ” is no longer merely a particular pre.sent«tion 
nor yet a mere crowd of presentations. The very thing to 
ascertain is what this consideration in a certain light implies. 
Perhaps a speedier end might have been put to this controversy 
if either party had been driven to define more exactly' what was 
to be understood by image or idea. Such ideas as arc po.ssibte 
to us apart from abstraction are, as we have seen, revived 
percepts, not revived semsations, are complex total re-presenta¬ 
tions made up of partial re-presentations, which may figure in 
other totals (cf. | 21). Reproductive imagination is so far 
but a faint rehearsal of actual percepts, and constructive 
imagination but a faint anticipation of possible percepts. In 
either case we are busied with elementary presentations compli¬ 
cated or synthesized to what are tantamount to intuitions, in 
so far as the forms of intuition remain in the idea, though the 
fact, as tested by movement, &c., is absent. The several 
partial re-presentations, however, which make up an idea might 
also be called idea.s, not merely in the wide sense in which every 
mental object may be so called, but also in the narrower sense 
as secondary presentations, i.e. as distinguished from primary 
presentations or impressions. But such isolated images of an 
impression, even if possible, would no more be intuitions than the 
mere inqiression itself would be one : taken a’one the one would 
be as free of space and time as is the other. Till it is settled, 
therefore, whether the ideational elements concerned in concep¬ 
tion arc intuitive complexes or .something answering to the 
ultimate elements of these, nothing further can be done. 

In the case of what are specially called “ concrete ” as distinct 
from “ abstract ” concepts—if this rough-and-ready, but 
unscientific, distinction may be allowed—the idea answering 
to the concept differs little from an intuition, and we have 
already remarked that the generic image (Gemeinbild of German 
p.sychologists) constitutes the connecting link between imagina¬ 
tion and conception. But even concerning these it is useless 
to ask what does one imagine in thinking, e.g. of triangle or man 
or colour. We never—except for the sake of this very inquiry— 
attempt to fix our minds in this manner upon some isolated 
concept; in actual thinking ideas are not in consciousness alone 
and disjointedly, but as part of a context. When the idea “ man ” 
is present, it is present in some proposition or question, as— 
Man is the paragon of animals; In man there is nothing great 
but mind; and so on. It is quite clear that in understanding 
or mentally verifying such statements very different constituents 
out of the whole complex “ man ” arc prominent in each. Fur¬ 
ther, what is present to consciousness when a general term is 
understood will differ, not only with a different context, but also 
the longer wo dwell upon it; we may either analyse its connota- 

1 2 'reatise 0/ Human Nature (Creen and Grose’s ed.), pt. 1 . | vll. 

Berkeley, Principles of Human Knoieledge, latrod. f r6; 
Hume, op. cit. § 7. 


tion or muster its denotation, u the tontext or the cast of our 
minds m&y determine. Thus what is relevant is alone prominent, 
and the more sommaty the attention we bestow the less the full 
extent and inte&t of the concept are displayed. To the nomi¬ 
nalist’s objection, that it rs impossible I0 imagine a man without 
imagining han as either tall or short, young or old, dark or light, 
and so forth, the oonceptuulist mi^ reply that at all events 
percepts may be clew without l^g distinct, that_ we can 
recogtiSre a tree without recognizing wlmt kind of tree it is, and 
that, moreover, the objection proves too waich; for, if out 
image is to answer exactly to fact, we must represent not only 
a tall or a short man, but a man of definite stature—one not 
merely either light or dark, but of a certain precise complexion. 
But the true answer rather is that in conceiving as such we do 
not necessarily imagine o manor a tree at all, any more than— 
if such an illustration may serve—in writing the equation to the 
parabola we necessarily draw a parabola as well. 

The individuality of a concept is thus not to be confounded with 
the sensible concreteness of an intuition either distinct or indis¬ 
tinct, and “ the pains and skill ” which Locke felt were required in 
order to frame what he called an abstract idea arc not comparable 
to the pains and skill that may be necessary to discriminate 
or decipher what is faint or fleeting. The material ” framed ” 
consists no doubt of ideas, if by this is meant tliat in thinking 
we work ultimately with the ideational continuum, but what 
results is never a mere intuitive complex nor yet a meie group 
of such. The concept or “ abstract idea ” only emerges when 
a certain intelligible relation is established among the members 
of such a group; and the very same intuition may furnish the 
material for different concepts as often as a different geisiiges 
Band is drawn between them. The stuff of this bond, ivs we 
have seen, is the word, and this brings into the foreground of 
consciousne.ss when necessary those elements—whether they 
form an intuition or not—which arc relevant to the concept. 
Conception, then, is not identical with imagination, although 
the two terms are still often, and were once generally, regarded 
as synonymous. The same ultimate materials occur m each; 
but in the one they start A'ith and retain a sen.sible form, in 
the other they are elaborated into the form which is called 
“ intelligible.” 

37. Tlie distinctive character of this intellectual synthesis 
lies, we have seen, in the fact that it is determined entirely 
by what is synthesized, whether that be the elemen- 
tary constituents of intuitions or general relations cl^^ter 
of whatever kind among these. It differs, therefore, and Orawtt 
in being selective from the synthesis of association, <“■ inttu»e~ 
w'hich rests upon contiguity and unites togetlier 
whatever occurs together. It differs also from any synthesis, 
though equally voluntary in its initiation, which is determined 
by a purely subjective preference, since intellection depends upon 
objective relatioiw alone. Owing to the influence of logic, which 
has long been in a much more forward state than psychology', 
it has been usual to resolve intellection into comparison, abstrac¬ 
tion, and classification, after this fashion ; ABCM and ABCN are 
compared, their differences M and N left out of sight, and the 
class notion ABC formed including both; the same process 
repeated with ABC and ABD yields a higher class notion AB; 
and so on. But our ideational continuum is not a mere string 
of ideas of concrete things, least of all such concrete things as 
this view implies. Not till our daily life resembles that of a 
museum porter receiving specimens will our higher mental 
activity be comparable to that of the savant who sorts such 
specimens into cases and compartments. What we perceive 
is a world of things in continual motion, waxing, waning, the 
centres of manifold changes, affecting us and apparently affected 
by each other, amenable to our action and, as it seems, con¬ 
tinually interacting among themselves. Even the individual 
thing, as our analysis of perception has attempted to show, 
is not a mere sum of properties which can be t^en to pieces 
and distributed like type, but a whole combined of parts very 
variously related. To understand intellection we must look at 
its actu^ development luider the impetus of practical needs. 
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rather than tu logical ideals of what it ought to be. Like other 
forms of purpo.si^'e activity, thinking is primarily undertaken 
as a means to an end, and especially the end of economy. It is 
often easier and always quicker to manipulate ideas than to 
manipulate real things; to the common mind the thoughtful 
man is one who “ uses his head to save his heels.” In all the arts 
of life, in the growth of language and institutions, in scientific 
explanation, and even in the speculations of philosophy, we may 
remark a steady simplification in the steps to a given end or 
(xmclusion, or—what is for our present inquiry the same thing 
—the attainment of better results with the same means. The 
earliest machines are the most cumbrous and clumsy, the earliest 
speculations the most fanciful and anthropomorphic. Gradually 
imitation yields to invention, the natural fallacy of post hoc, ergo 
propter hoe to methodical induction, till what is essential and 
effective is realized and appreciated and what is accidental 
and inert is discarded and falls out of sight. In this way man 
advances in the construction of a complete mental clue or master 
key to the intricaihes of the real world, but this kej' is .still the 
counterpart of the world it enables us to control and explain. 

To describe the process by which such insight is attained 
as a mere matter of abstraction deserves the stigma of “ soulless 
blunder ” which Hegel applied to it. Of course if attention 
is concentrated on X it must pro laulo be abstracted from Y, 
and such command of attention may require ‘‘ some pains imd 
.skill.” But to see in this invariable accompaniment of thinking 
its essential feature is much like the schoolboy’s saying that 
engraving consists in cutting fine shavings out of a hard block. 
'I’he great thing i.s to find out what arc the light-bearing and i 
fruit-bearing combinations. Moreover, thinking does not begin 
with a conscious abstraction of attention from recognized 
differences in thi way logicians describe. The actual pro.:ess 
of generalization, for the most part at all events, is much simpler. 
The same name is applied to different things or events because 
only their more .salient features are perceived at all. Their 
differences, so far from being consciously and with effort left 
out of account, often cannot be observed when attention is 
directed to them : to the inexperienced all is gold that glisters. 
Thus, and as an instance of the principle of progressive 
differentiation already noted we find genera rer'ognized before 
species, and the .species obtained by adding on differences, not 
the genus by abstracting from them. Of course sucli vague and 
indefinite concepts are not at first logically general : they only 
become so when certain common elements are conscion.sly noted 
as pertiiining to presentations in other respects qualitatively 
different, as well as numerically di.slinct. But actually thinking 
starts from such more potential generality as is secured by 
the association of a generic image with a name. So far 
the material of thought is always general--is freed, that 
is, from the local and temporal and other defining marks of 
percepts. 

38. The process of thinking itself is psychologically much 
better described as (1) an analy.sis and (2) a re-synthesis of 
tiiis material already furnished by the ideational 
Analytic*’ trains. The logical resolution of thought into 
hierarchies of concepts arranged like Porphyry’s 
tree, into judgments uniting such concepts by means of a logical 
copula, tie., is the outcome of later reflection—mainly for 
technical purposes—upon thought as a completed product, 
and entirely presupposes all that p.syrIiology has to explain. 
The logical theo-y of the formation of concepts by generalization 
(or abstraction) and by determination (or concretion)— i.e. by 
the removal or addition of defining marks—assumes the previous 
existence of the very things to Ire formed, fur these marks or 
attributes—X’s and Y’s, A’s and B’s—are themselves already 
concepts. Moreover, the act of generalizing or determining 
is really an act of judgment, so that the logician’s account of 
conception presupposes judgment, while at the same time his 
account of judgment presupposes conception. But this is no 
evil; for logic does not essay to exhibit the actual genesis of 
thought but only an ideal for future thinking. Psychologically, 
however—that is to say, chronologically—the judgment is 


first. The growing mind, we may suppose, passes beyond 
simple perception when some striking peculiarity in what is at 
the moment perceived is a bar to its recognition. The stalking 
hunter is not instantly recognized as the destroying biped, 
because he crawls on all fours; or the scarecrow looks like him, 
and yet not like him, for, though it stands on two legs, it never 
moves. There is thus no immediate assimilation; recognition 
under such circumstances is in itself a judgment, involving an 
^alysis more or less explicit. But of more aci»unt is the further 
judgment to which it leads, that which connects the new fact 
with the generic idea. Though actually complex, generic images 
are not explicitly known as complexes when tliey first enter 
into judgments; as the subjects of such judgments they are but 
.starting-points for predication—It crawls; It does not move; and 
the like. Such impersonal judgments, according to most philo¬ 
logists, are in fact the earliest; and we may reasonably suppose 
that by means of them our generic images have been partially 
analysed, and have attained to something of the distinctness 
imd constancy of logical concepts. But tlie analysis is rarely 
complete : a certain confused and fluctuating residuum remains 
behind. The psychological concept merges at sundry points 
into those cognate with it—in other words, the continuity of 
the underlying memory-train still operates; only the ideal 
concept of logic is in all respects lotus, teres, atque rotundtts. 
Evidence of this, if it seem to any to require proof, is obtain¬ 
able on all sides, and, if we could recover tlie first vestiges ot 
thinking, would doubtless be more abundant still. 

But, it wc aRree that it is through acts of judgment which suc¬ 
cessively resolve composite presentations into elements tliat con¬ 
cepts first arise, it is still very necessary to inquire more 
carefully what these elements arc. On the one side we j 
have seen logicians comparing them to so many letters, , 

and on the other psychologists enumerating the several 
sensible properties of gold or wax—their colour, weight, texture, lVc. 
—as instances of such elements. In this way formal logic and sen¬ 
sationalist psychology have been but blind Iciidcrs of the blind, 
lamguage, which has enabled thought to advance to the level at 
which reflection about thought can begin, is now an obstacle in the 
way of a thorough analysis of it. A child or savage would speak 
only of *’ red ” and " hot,” but we of “ redne.ss *' and " heat." 
They would probably say. “ Swallows come when the days aie 
lengthening and snipe when they are shortening wc say, ” Swal¬ 
lows are spring and snipe are winter migrants." Instead of " The 
sun shines and plants grow'," we should say, " Sunlight is the cause 
of vegetation.” In short, there is a tendency to resolve all concepts 
into .substantive concepts; and the reason of this is not far lo seek. 
Wbclhcr the subject or starting-point oi nnr disrnrsi\ e tliinking be 
actually what we perceive as a thing, or whether it be a quality, 
an action, an effectuation {i.e. a transitive action), a concrete spatial 
or temporal relation, or finally, a resemblance or difterence in these 
or in other respects, it becomes by llic very fact oi being the central 
object of thought pro ianto a unity, and all that can be affirmed con¬ 
cerning it may so far be rcgiirded as its projjerty or attribute. It 
is, as we have seen, the clraracteristic of every completed concept 
to be a fixed and independent whole, as it were, cry-stallized out of 
the stih-fluciit matrix of ideas. Moreover, the earliest objects of 
thought and the earliest eoncejits mn.st naturally be those of the 
things that live and move about ns; henre, then—to seek no deeper 
reason for the present—this natural tendency, which language by 
providing distinct names powerfully seconds, lo reify or personify 
not only things but every clement ;md relation of things which 
wc can single out, or, in other words, to concrete our abstracts.' 
It is when things have reached this stage that logic begins. But 
ordinary, so-called formal, logic, which intends to concorn itself 
not with thinking but only with the most general structure of 
thought, is debarred from recognizing any difference between 
concepts that does not affect their relations as terms in a pro- 
jmsition. As a consequence it drifts inevitably into that compart- 
mcntal logic or logic oi extension which knows nothing of categories 
or prcdicables, but only of the one relation oi whole and part 
qualitatively considered. It thus pushes this reduction to a com¬ 
mon denomination to the utmost: its terms, grammatically re¬ 
garded. are always names and sy.nbolize classes or compartments 
of things. From this point of view all disparity among concepts, 
save that of contradictory exclusion, and-ail connexion, save mat 
of partial coincidence, are at an end. 

(Jf a piece with this arc the logical formula for a simple judgment. 
X is y, .and the corresponding definitions of judgment as the com¬ 
parison of two concepts and the recognition of their agreement or 


' See Wundt, Lopk, i. 107 seq., where this process is happily styled 
die katcgoriaic Verschiebung der Begriffc. 
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diBagrocment,’ It certainly is possible to represent every judg¬ 
ment as a comparison, although the term is strictly adequate only 
to judgments of one kind and affords but a very artificial descrip¬ 
tion of others. But for a logic mainly concerned with inference— 
i.e. with explicating what is implicated in any given statements 
concerning classes—there is nothing more to be done than to 
ascertain agreements or disagreements; and the existence of these, if 
not neces-sarily. is at least most evidently represented by spatial 
relations. Such representation obviou.sly implies a single ground of 
comparison only and therefore leaves no room for differences of 
category. The resolution of all concepts into class concepts and 
that of all judgments into comparisons thus go together. On 
lliis view if a concept is complex it can only be so as a class 
combination; and, if the mode of its synthesis could be taken account 
of at all, this could only be by treating it too as an clement in the 
combination like the rest: iron is a substance, i&c., virtue a quality, 
&c., distance a relation, &c., and so on. There is much of directly 
psychological interest in this thoroughgoing reduction of thought 
to a form which makes its consistency and logical concatenation 
conspicuously evident. But of the so-called matter of thought it 
tells us nothing. And, as said, there arc many tornis in that matter 
of at least equal moment, lioth for psyclioingy and for epistemology: 
these formal logic has tended to keep out of sight. 

It has generally been under the bias of such a formal or com¬ 
putational logic that psychologists, and especially Englisli psycho¬ 
logists, have entered upon the study ol mind. They have brought 
with them an analytic scheme which aftords a ready place for .sensa¬ 
tions or " simple ideas ” as the elements of tliought, but none for 
any diltcrences in the combinations of these elements. Sensations 
being in their very nature concrei e, all generality becomes an affair 
of names; and, as Sigwart has acutely remarked, .sensationalism 
and nominalism always go together. History would have borne 
him out if he had added that a purely formal logic tends in like 
manner to be nominalistic. 

If we are still to .six'ak of the elements of thought, wc must 
extend this term so a.s to include not only the .sen.sory elements 
we arc .said to receive but three distinct ways in 
which this pure matter is combined ; (i)thc forms 
nfintuition—Time and Spacc^; (2)thcrcal categories 
—Substance, Attribute, State, Act, Effect, End or Purpose, 
&( .—tlie exact determination of which is not here in pkee; 
and (3) certain formal (logical and mathematical) categories 
—as Unity, Difference, Identity, Uikeness. These cannot be 
olitained by such a process of abstraction and generaliration 
it. logicians and psychologists alike hitve been wont to describe. 
They are not primarily concepts more gcnc'al than all others in 
the sen.se in which animal is more general tlian man, but 
rather distinct methods of relating or synthesizing presentations. 
Kant, though he accepted almost unquestioned the logic and 
psyc.holog)’ current in his day, has yet been the occasion, in 
spite of himself, of materially advancing both, and chiefly by 
the distinction lie was led to make between formal and trans¬ 
cendental logic. In his exposition of the latter he brings to 
light the diffcience between the “ functions of the understand¬ 
ing ” in synthesizing—or, as we might say, organizing—percepts 
into concepts and tlie merely analytic subsumption of uic and 
ahil under ab —a, h, c and ci being what they may. Unlike 
other concepts, categories as such do not in the first instance 
signify objects of thought, however general, but these functions 
of the understanding in constituting objects. In fine, they all 
imply some special process, and the general characteristic of the 
resulting products is what wc have first of all to note. 

Objefis of Highei Order: their Analysis and Genesis. 

39' I*y transposing a tunc from one key to another wc may 
obtain two entirely diverse aggregates of notes, and yet the 
melody may remain unchanged. On the other hand, by varying 
the order of the notes two distinct tunes may result from the 
same collection of tones. Sense furnishes merely the parts: 
whence, then, this identity of the whole in spite of their diversity, 
this diversity of tlic whole in spite of their identity ? From 
the sameness or difference of the several “ intervals,” it is replied. 
But the answer is insufficient; for the tune is a unity, not a mere 
series, and, further, with every interval the same problem recurs. 

' Cf. Hamilton: " To judge (xphtev, judicarej is to recognize 
the relation of congruence or of confliction in which two conccpt.s. 
two individual things, or a concept and an individual, compared 
together, stand to each other " {Lectures on Logic, i. 225). 

* As to these it mu.st suffice to refer to wliat has been already 
said; cf. § II and S 28. 


For the interval, too, is a whole, though a simpler one: it does 
not necessarily change with a change of its constituents, nor 
remain the same as long as their distance is unaltered. Feelings 
and “associations,” again, cannot account for the result,inasmuch 
as such accompaniments are not invariably present: moreover, 
they obviously presuppose the melody instep of producing it. 
Of such complex wholes or combinations—as distinct from mere 
aggregates or collections—there are many forms; as, for example, 
geometrical figures and patterns, motions and other changes, 
numbers, logical connexions, &c. In view of this variety it seems 
to strike the unprejudiced as wild to expect that “ the progress 
of psychophysics ” may disclose an explanation of such combina¬ 
tions conforming to the old scholastic maxim, Nihil est in intel- 
leetu quod non fuerit prius in sensu. Yet hopes of such a generatio 
aequivoca are entertained ! * Meanwhile the “ old p.sychology,” 
at any rale, is content to regard such complex wholes as 
new pre.scntations, tlie products, that is to say, not of a quasi- 
mechanical interaction of their constituents, but of intellectual 
synthesis. 

What is here said of the combinations whereby the items of 
an aggregate are construed as parts of a whole holds equally 
of the comparisons whereby such items are related, as like or 
unlike, compatible or incompatible. Before either combination 
or comparison is possible, such items or particulars must be 
“given.” But it is conceivable that they should be given and 
no intellectual synthesis ensue; such a consciousness has been 
happily named anoetie.* Whether or no it actually exists is 
another matter; ii is a conceivable limit, and has the theoretical 
usefulness of limiting conceptions generally. But relative anoesis 
suffices here. Suppo.se, then, we liave: (a) item, a sound; item, 
ditto; item, ditto; or (b) i 7 rm,hlue;»/«», green. The .sensationali.st, 
from Hume onwards, has complained that he does not find in 
the one case a further item: total three; nor in the other a further 
item I unlikeness. After vainly seeking tlie living whole among 
the dead particulars, he next surmises that they generate it by 
their conjoint actiyn ! But whence this notion of “ action ”; 
and how, if such disjecta membra suffice, do they so often fail 
of their effect, so that we cannot " see the wood for the trees ” ? 
Combinations and comparisons then, we conclude, are not 
given, but “ grounded ” on what is given, and is thus their 
jundamentum. Henee Meinong, who has studied the psychology 
of intellection with especial care, has railed the new presentations, 
due to this process of “ grounding ” (Fundirrn), “ objects of a 
higher order," or ideal objects.'’ They have validity in respect 
of the particulars on which they are grounded, but not reality 
as data existing for perception alongside of such particulars. 

The reader will here be reminded of Hume’s distinction between 
knowledge and probability. His four philosophical relations, 
■' wiiich, diqieiiding solely upon ideas, can he the objects of know¬ 
ledge and certainty—resemblance, continuity, degree.? in quality 
and proportions in quantity or number "—arc objects of higher order 
and ideal. “ The other three, which depend not upon the idea, 
and may be absent or present even while that remains the same " 
—^namely, idenlity, the situations in time and place, and causation 
—are thus obviously not the result of grounding or noesis merely, 
are not ideal but empirical, and have, that is to .say, existential 
import. In fact, the second of (hose, the situations, though they 
imply .synthesis in the wider sense in which all complex perception 
does, do not involve intellectual synthesis at all: are neither ideal 
combinations not ideal relations. And since such temporal and 
spatial situations enter into both the other two—numerical identity 
and causation—the mixed, a posteriori character of these is obvious. 
Whatever be the defects of Hume’s psychology, his classification 
of relations is so fat sound, and its epistemological importance can 
hardly be overrated. !1 is accordingly to be regretted that the 
one vague term " relation ” does not allow us to make these 
distinctions more precise. The German language, with the two 
terms Verkdilniss and Beeiehung, can do more, 

’ Cf. e.g. V. Schum,mn. " Znr Psychologic der Zeitunscliauung," 
Ztschr. /. Psychologic, xvii. 130, 130. 

^ G. 1 ''. Stout, Analytic Psychology, i. 50 scq. 

■ •’ A. Meinong, ” Ueber Gegenstfinde hoherer Ordnung u.s.w.,” 
Ztschr. f. Psychologic {1899), xxi. 182 sqq. Special mention must 
be made of an earlier paper by C. v. Ehrcnfels (" Ueber Gestaltquali- 
tfiten,” Viertelfahrsschr.f.wissensch. Philosophic, 1890, pp. 239 sqq,), 
round which the whole subsequent discussion of this topic centres. 
Cf., too, Stout, op. cit. bk, i. cli. iii. 
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It will be convenient at this point to digress somewhat for jl 
moment to consider a question of some psychological interest. 
When we say that two " contents " are similar, and when too they 
admit of analysis, we can, U need be, enumerate certain elements 
as the ground of their partial likeness, and certain others as the 
ground of their partial diversity. We may further say that, ab¬ 
stracting from those last, we can regard the points of resemblance 
as constituting a general class to which the two contents belong 
as specific instances, liut how is cither comparison or abstraction 
possible when the two resembling contents appear as simple, and 
so far unanalysable ? Instances, of course, arc familiar to every one: 
thus wc call red and orange colours, and say they resemble each 
other more than do red and blue. In presence of this question 
logicians and p-sychologists arc apt to be at loggerheads. The 
logician innintains that abstraction and resemblance (as distinct 
from qualitative identity) imply complexity; and surely hero ho 
cannot bo gainsaid. Yet there are the facts: reds and blaas of 
sorts and a whole scale of degrees of likeness and unlikencss; but 
no constituent parts, no assignable marks of identity or divorslty, 
arc forthcoming, such as we find when we class sugar and salt 
together as solid or soluble, and pronounce them like in colour 
and unlike in taste. Here tlie logician's .symbols a + 6 + c, 
o + fc -I rf. have llicir counlorparts : there—for the percipient's 
consciousness at all events—they have not. We cannot " consider 
and attend to either the samenps,s or the differences in ” red and 
biitc, as we can to the like or the unlike properties in salt and sugar. 
None the less it would be liasty to conclude that colours or any given 
sensations are simple. We are often stiuck by the likenesB oi 
Complex wholes—two faces, say—long before we can discern (he 
exact points of ro.scmbl.'incc. Still, so long as there i.s no perceptible 
complexity in the individual pre.sentations there can bo no analysis 
of them, and, therefore, neither abstraction nor comparison based 
upon it. Can we find elsewhere the complexity chat generalisation 
and compari.son iin ariably imply ? Though colour may be r-garded 
as a general term applicable alike to red, green and blue, just ns 
animal is a general term applic.able alike to bird, beast and fish, 
il is a mistake to infer that the processes arc (ho same because oi 
this similarity in their products. Wc .seem bound io .listinguish 
between consciously logical or “ noetic " processes and processes 
that are unconsciously logical or “ hypoiioctic," as wc may perhaps 
call them. In the former the subji-ctive aspect is left aside; in 
the latter it cannot be. The only common mark wc can psychologi¬ 
cally assign to colours is that they arc all seen, and to tones—as the 
element of notc.s and noises—that they are ail heard. So often as 
we talk of tasting ta.ste.s, smelling smells, feeling touches, language 
Icad.s us to boar witness io this lact. When the sunset red changes 
to the twilight grey, 1 still sec; but when the thunder follows the 
lightning there i.s a double change, though not an absolute one; from 
seeing 1 pass to hearing, but 1 am sentient still. And if progressive 
differential ion be the order of experience then the " universal ” 
sentience precedes the differentiations seeing, hearing, &c., and, 
again, the “ universal ” colour the differentiations, red, green, blue, 
&c. Such “ first univcrsals," then, arc not reached by abstrac¬ 
tion. but arc given in the fundamental continuity of experience, 
and (heir subsec|ncnt diticrentiation admits neither of definition 
nor the classification applicable to discrete complexes, which are 
till! material of logical comparison only. When rod is pronounced 
liker or nearer to yellow than it is to green, tliis is because a smaller 
change is experienced in the tramsition from red to yellow than in 
that from red to green, and because in the latter ycflow Is reached 
and passed before green appears.' Proximity and resemblance 
are, tltcn, so far one and the same; also both arc equally relative, 
admit of the same indefinite gradation, and liavc the same limit in 
tero, regarded cither as coincidence or identity. The conception 
of " distance between ’’ answers, then, to what wc have called a 
hyponoctic relation, and tliis is plainly distinct from the analysis 
of discrete complexes, with which, as’ .said, noetic comparison is 
alone concerned: the one implies and tho other excludes the notion of 
continuity and change—a fact which helps still further to distinguish 
the two. 

Cale^orUi'. 

40. We come now to deal with the categories in more detail 
To begin with what are par excellence lormal categories, 
Porw! among these with that which is the most funda- 

CmitgoHn: mental and formal of all—How do we come by the 
foity- conception of unity ? “ Amongst all the ideas we 

have,” says Locke, “ as there is none suggested to the mind bv 
more ways, so there is none more simple than that of unity, 
or one. It has no shadow of variety or composition in it; every 
object our senses are employed about, every idea in our under¬ 
standings, every thought of our minds, brings this idea along 
with it.” ® But to assign a .sensible origin to unity is certainly 

' Assuming, of course, that the change is the simplest or dircctest 
ixjssible, i.«. a change of " colour proper" without change of 
saturation. 

® Essay conctmm^ Human Understanding, 11 . xvi. § i. 


a mistake—one of a class of mistakes already more than once 
reffermd to, which consist in transferring to the data of sense 
all that is implied in the language necessarily used in speaking 
of them, The term “ a sensation ” no doubt carries along 
with it the idea of unity, but the bare sensation as received 
brings along with it nothing but itself. And, if we consider 
sensory consciousness merely, we do not receive a sensation, 
and then anotlier sensation, and so on seriatim; but we have 
always a continuous diversity of sensations even when these are 
qualitatively .sharply differentiated. Moreover, if unity were 
an impression of sense and passively received, it would, in 
common with other impressions, be unamenable to change. 
We cannot see red as blue, but we can resolve many (parts) 
into one (whole), and vice versa,® Unity, then, is the result 
of an act the occasion,s for which, no doubt, are at first non- 
voluntarily deter.mined; but the act is still as di.stinct from them 
as is attention from the objects attended to. It i.s to that 
movement of attention already described in dealing with ideation 
(§ 24) that wc mast look as the source of this catcgoiy. Tliis .same 
movement, in like manner, yields us temporal signs; and the 
complex unity formed by a combination of these is what we 
call number. Wlieii there is little or no difference between the 
field and the focus of attention, unifying is an impossibility, 
whatever the impressions received may be. On the. other hand, 
as voluntary acts of concentration become more frequent and 
distinct the variegated continuum of sense is shaped into intui¬ 
tions of definite things and events. Also, as soon as words 
facilitate the control of ideas, it becomes possible to single out 
spixial aspects and relations of things as the subjects or starting- 
points of our discursive thinking. Tlius the forms of unity are 
manifold : every act of intuition or thought, whatever else it is, 
i.s an act of unifying. 

It T. obvious that the whole field of consciousness at any 
moment can never be actually embraced as one. What is 
unified becomes lliereby the focus of consciousness and so leaves 
an outlying field; so far unity may be held to imply plurality. 
But it cannot with propriety be said that in a simple act of atten¬ 
tion tlie field of consciousness is analysed into two distinct parts, 
t.e. two unities— this (now attended to) and the other or the rest 
(abstracted from). For the not-this is but the rest of a con¬ 
tinuum and not itself a whole; h is left out but not determined, 
as the bounding space is left out when a figure is drawn. To 
know two unities we must connect both together; and herein 
<x)mes to light the difference between the unity which is the form 
of the concept or subject of discourse and the unity of a juelgment, 
Tlie latter is of necessity complex; the former may or may not 
be. But in any case the complexity of the two is different. 
If the subject of thought is not only clear but distinct— i.e. 
not merely defined as a whole but having its constituents like¬ 
wise more or less defined—such distinctness is due to previous 
judgments. At any future time these may of course be repeated ; 
suchare the analytical or explicative judgment.s of logic. As the 
mere .subject of discourse it is, however, a single unity simul¬ 
taneously apprehended; the relation ascertained between it and 
its predicate constitutes the unity of judgment, a unity which is 
comprehended only when its parts are succc.ssively apprehended. 

But, though a judgment is always a complex unity, the extent 
of this Complexity seems at first sight to vary as the form of 
synthesis varies. Formal logic, as we have seen, Lawvi 
by throwing the form of synthesis into the predicate Dicbtomy 
has no difficulty in reducing every judgment to an »rQuaiity. 

S is P. But, if we at all r^ard the matter thought, 
it is certain, for example, that ” It is an explosion ” is less 
complex than “ The enemy explodes the mine.” The first 
answers one question; the second answers three. But as regards 
the more complex judgment both the process of ascertaining 
the fact and the language in which it is expressed show that 
the three elements concerned in it are not synthesraed at once. 

e " We may regard one of the words here printed as one., in that 
by a definite act we unite a plurality of letters in onr image and 
separate it from its ndghbonrs ; we may also regard the one Word as 
many when wc attend to the transition from one letter to anoUier 
and mark each step " (Sigwart, Logic, ii. § 00 ). 
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Sttppose we start irom the exploiion—and dian)|^s or move* 
ments are not only apt to attract attention first, but, when recog¬ 
nized as events and not as abstracts personified, they call for 
some snf^lementing beyond themselves—then in this Case we 
may search for the'agent at work or for the object afiected, but 
not for both at onoo. Moreover, if we find either, a complete 
judgment at once ensues: “ The enemy explodes,” or “The 
mine is exploded.” The original judgment is really due to a 
synthesis of these two. But, when the results of former judgments 
are in this manner taken up into a new judgment, a certain 
“ condensation of thought ” ensues. Of this condensation the 
grammatical structure of linkage is evidence, though logical 
manipulation—with great pains—obliterates it. Thus our more 
complex judgment would take the form—“ The enemy is now 
mine-exploding ” or “ The mine is enemy-exploded,” according 
as one or other of the simpler judgments was made first. An 
examination of other cases would in like manner tend to show 
that intellectual synthesis is always—in itself and apart from 
implications—a binary synthesis. Wundt, to whom belongs 
the merit of first explicitly stating this “ law of dichotomy or 
duality ” ^ as the cardinal principle of discursive thinking, 
contrasts it with synthesis by mere association. This, as running 
on continuously, be represents thus—A~B“€~D~ . . . ; the 
synthesis of thought, on the other hand, iic symbolizes by forms 
such as the following ;— 

AB CD; AB C^. Sc. 

Tlius, Socrates i.s a philosopher; the philosopher Socrates dis¬ 
covered u metliod; the philosoplicr Socrates discovered the 
dialectical method; &c. The point is that the one thing attended 
to in an intellective act is the synthesis of two ideas, and of 
two ideas only, because, as only one movement of attention 
is possible at a time, only two ideas at a time can be synthesized. 
In that merely associative .synthesis by which the memory- 
continuum is produced attention moves from A to B and thence 
to C without any relation between A and 3 being attended to 
at all, although they must have relations, that of sequence e.g. 
at least. 

” Difference,” says Hume, “ I consider rather as a negation 
of relation than anythhig real or positive. Difference is of two 
Ditftnttce kinds, as opposed either to identity or resemblance. 
sad The first is called a difference of number, the other 

ukness. (j{ hind.” The truth seems rather to be that differ¬ 
ence in Hume’s sense of numerical difference ® is so far an clement 
in all relations as ah imply distinct correlatives. To this extent 
even identity—or at least the recognition of it—rests on differ¬ 
ence, tliat form of difference, viz. which is essential to plurality. 
But absolute difference (I'.r. diversity) of kind may be considered 
tantamount not, indeed, to the negation, but at least to tlie 
absence of all formal relation. That this absolute difference— 
or disparateness, as wc may call it—affords no ground for rela¬ 
tions becomes evident when we consider (i) that, if we had only 
a plurality of absolutely different pre.sentations, wc should have 
no consciou.sness at all (cf. § ii); and (2) that we never 
compare—although we distinguish—presentations which seem 
absolutely or totiJly disparate, as e.g. a thunderclap and the 
taste of sugar, or the notion of free trade and that of the Greek 
accusative. All actual comparison of what is qualitatively 
different rests upon at least partial likene.ss. This being under¬ 
stood, it is noteworthy that the recognition of unlikeness is, 
if anything, more “ real or positive ” than that of likeness, and 
is certainly the simpler of the two. In the comparison of 
sensible impressions—as of two colours, two sounds, the lengths or 
the directions of two lines, &c.—we find it easier in some cases to 
have the two impressions that are compared presented together, 
in others to have first one presented and then the other. But, 
either way, the essential matter is to secure the most effective 
presentation of their difference, which in every ca.se is something 

' Wundt, Logik : eine, Untersuchung dtt Ptincipim der Erhenntniss 
(2nd ed., 1893), i. 59 Rqq. 

‘ Hume's numerical difference, that is to say, is really distinctness, 
not quantitative difference. 


positive and, like way other impression, may vary in amount 
from bore perceptibility to tbe exteefnest distance that the 
continuum to which it belongs will admit. Where no difference 
or distance at all is perceptible there we say there is likeness 
or equality. Is the only Outcome, then, that when wc pass 
from ab lo ac there is a change in con.suiousneEs, and that when 
ah persists there is none ? To say this is to take no account of 
tiie operations (we may symbolize them as ac-*ab : c, ab'-^ab ; 0} 
by which the difference or the equality results. The change of 
presentation (e) and absence of change (o) are not here what they 
are as merely passive occurrences, so to put it. This is evident 
from the fact that in the former there is positive presentation 
and in tlie latter no presentation at all. The relation of unlikeness, 
then, is dislinguishw from the mere “ position " or fact of cliange 
by (1) the voluntary concentration ol attention ujxm ab and 
ac with a view to the detection of this change as their difference, 
and by (2) the act, relating them through it, in that they are 
judged unlike to that extent. The type of comparison is such 
superposition of geometrical lines or figures (as e.g. in Euclid I. 
iv.): if they coincide wc have concrete equality; if they do not 
their difference i.s a line or figure. All sensible comparisons 
conform essentially to this type. In comparing two shades we 
place them side by side, and passing from one to the other seek 
to determine not the absolute shade of the second but its shade 
relative to the first—in other words, we look out for cimtrast. 
Wc do not say of one “ It is dark,” for in the scale of shades it 
may be light, but “ It is darker or vice versa. Where tlicre is 
no distance or contrast we simply have not two impressions, and, 
as said—if we consider the difference by itself—no impression at 
all. Two coincident triangles must be perceived as one. The 
distinction between the one triangle thus formed by two coinciding 
and the single triangle rests upon something extraneous to this 
bare presentation of a triangle that is one and the same in both 
cases. The marks of this numerical distinctness may be various : 
they may be different temporal sipis, as in reduplications 
of the memory-continuum; or tlicy may lie constituents peculiar 
to each, from which attention is for the moment abstracted, 
any one of which suffices to give the common or identical con¬ 
stituent a new setting. In general, it may be said (1) that the 
numerical distinctness of tlie related terms is secured m the 
absence of ali qualitative difference solely by the intellectual 
act wliich has so unified each as to retain what may serve 
as an individual mark; and (2) that they become related as 
‘‘ like ” cither in virtue of the active adjustment to a change 
of impression which their partial assimilation defeats, or in 
virtue of on anticipated continuance of the impiession which 
this assimilation confirms. 

It is in keeping with this analysis that we say in common 
speech that two things in any respect similar are so far the same. 
This ambiguity in tlie word “ same,” whereby it 
means either individual identity or indistinguisltable *" 
re.semblanoe has been often noticed, and from a logical or 
olijectivc point of view justly complained of as “ engendering 
fallacies in otherwise enlightened understandings.” But appar¬ 
ently no one has inquired into its psychological basis, although 
more tiian one writer has admitted that the ambiguity is one 
“ in itself not always to be avoided.” * It is not enough to 
trace the confusion to the existence of common names and to 
cite the forgotten controversies of scholastic realism. We are 
not now concerned with the conformity of thought to things 
or with logical analysis, but with the analysis of a psycl^ 
logical process. The tendency to treat presentations as if they 
were copies of things—the objective bias, as we may call it— 
is the one, grand obstacle to psychological observation. Soane 
only realize with an effort that the idea of extension is not 
extended; no wonder, then, if it should seem "unnatural” 
to mamtain that the idea of two like things does not consist 
of two like ideas. But, assuming that both meanings of identity 
have a psychological justification, it will be well to distinguish 

" Cf. ]. S. Mill, Logic, bk. 1. ch. ill. § ii, and EnamhuiHon of 
Hamilton, ^rd ed., ch. xiv. p. 306, note; also Meinong, “ Humo- 
Studien” 11., Wiener HUeungsberichte fPhil. Hist, Cl.), cl. 709 . 
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them and to examine their connexion. Perhaps we might 
term the one “ material identity ” and the other “ individual 
identit)- ”—following the analog)' of expressions such as 
“ different things hut all made of the same stuff,” “ the same 
person but entirely changed.” Thus there is unity and plurality 
concerned in both, and herein identity or sameness differs 
from singularity or mere oneness, which so far entails no rela¬ 
tion. But the unity and the plurality are different in each, 
and each is in some sort the converse of the other. In the 
one, two different individuals partially coincide; in the other, 
one individual is partially different; the unity in the one case 
is an individual presentation, in the other is the presentation 
of an individual. 

In material identity the unity is that of a single presentation, 
whether simple or complex, which enters as a common con¬ 
stituent into two or more others. If may be possible, 
of course, to individualize it, but as it emerges in 
*“ a comparison it is a single presentation ,nnd nothing 

more. On account of this absence of individual marks this 
single presentation is what logicians call “ abstract ”; but this 
is not psychologically es.scntial. It may lx: a generic image 
which has resulted from the neutralization of individual marks, 
hut it may ecpially well be a simple pre.sentation, like red, to 
which, such marks never belonged. Wc come here from a new 
side upon a truth which has been already expounded at length, 
viz. that presentations are not given to us ns individuals but as 
changes in a continuum. Time and space—the instruments, 
as it were, of individualization, which arc presupposed in the 
objective .sciences—are psychologically later than this mere 
differentiation. 

The many vexed questions that arise concerning individual 
identity arc metaphysical rather than psychological. But it 
will serve to bring out the difference between the 
two forms of identity to note that an identification 
cannot be established solely by qualitative compari- 
,on; an alibi or a breach of temporal continuity will turn the 
Hank of the strongest argument from re.scmblance. Moreover, 
resemblance itself may be fatal to identification when the law 
of being is change. 

41. As regards the real categories, it may be said generally 
that those owe their origin in large measure to the anthropo¬ 
morphic or mythical tendency of h'uman thought— 
70 0/40107 Tip 0 / 401(0 yivwiTMfrOai, Into the forma- 
* lion of these conceptions two very distinct factors 

enter—(1) the facts of what in the stricter sense wc call “ self- 
consciousness,” and (2) certain spatial and temporal relations 
among our presentations themselves. On the one hand, it has 
to be noted that these spatial and temporal relations are but the 
occasion or motive—and ultimately perhaps, we may say, the 
warrant—for the analogical attribution to things of selfne-'s, 
efficiency' and design, hut are not directly the source of the 
forms of thought that thus arise. On the other hand, it i.s to 
be noted also that such forms, although they have an independent 
source, would never apart from suitable material come into 
actual existence. If the followers of Hume err in their exclusive 
reliance upon “ associations naturally and even nece.ssarily 
generated by the order of our sensations ” (J. S. Mill), the disciple 
of Kant errs also who relies exclusively on “ the synthetic unity 
of apperception.” The truth is that we are on the verge of error 
in thus sharply distinguishing the two at all; if we do so moment¬ 
arily for the purpose of exposition it behoves us here again to 
remember that mind grows and is not made. The use of terms 
like “innate,” “a priori,” “necessary.” “formal,” &c., without 
ftirther qualification leads only too easily to the mistaken notion 
that all the mental facts so named are alike undcrived and original, 
independent nut only of experience but of each other; whereas 
but for the forms of intuition the forms of thought would be 
impossible—that is to say, we should never have a self-conscious¬ 
ness at all if we had not previously learnt to distinguish occupied 
and unoccupied space, past and present in time, and the like. 
But, again, it is equally true that, if we could not feel and move 
OS well as receive impressions, and if experience did not repeat 


itself, we should never attain even to this level of spatial and 
temporal intuition. Kant shows a very lame and halting 
recognition of this dependence of the higher forms on the lower 
both in his schematism of the categories, and again in correcting 
in his Analytic the opposition of .sense and understanding as 
re.spectively receptive and active with which he set out in his 
Aesthetic. Still, although what are called the subjective and 
objective factor.s of real Imowledge advance together, the former 
is in a sense always a step ahead. We find again without us 
the permanence, individuality, efficiency, and adaptation we 
have found first of all within (cf. § 20, b and d). But such 
primitive imputation of personality, though it facilitates a first 
understanding, soon proves itself faulty and begets the contra¬ 
dictions which have been one chief motive to philosophy. Wc 
smile at the savage who thinks a magnet must need food or the 
child who is puzzled that the horses in a picture remain for ever 
still; but few consider that underlying all common-sense thinking 
there lurks the same natural precipitancy. We attribute to 
extended things a unity which we know only as the unity of an 
unextended subject; we attribute to changes among tbe.se 
extended things what we know only when we act and suffer 
ourselves; and we attribute further to them in their changes 
a .striving for eiuls which we know only' because w e feel. In asking 
what they arc, how they act, and why they are thus and thus, 
we assimilate them to ourselves, in spite of the differences which 
lead us by-and-bv to sec a gulf bstw'een mind and matter. .Such 
instinctive analogies have, like other analogies, to be confirmed, 
refuted, or modified by further knowledge, f.c. by the very 
insight into things which these analogies have themselves made 
po.s.sible. That in their first form they were mythical, and that 
they could never have been at all unless originated in thi.s way, 
arc considerations that make no difference to their validity 
assuming, that is, that they admit, now or hereafter, of a logical 
transformation which renders them objectively valid. This 
legitimation is, of course, the business of philosophy; wc are 
concerned only with the psychological analysis and origin of 
the conceptions themselves. 

42. As it must here .suffice to examine one of these categories, 
let us take that whicli is the mo.st important anti central of the 
three, vi*. causality or the relation of cause and effect, cauMMllty 
as that will neces.sarily throw some light upon the eon- 
.stitution of the others. To begin, wc must distinguish three thing.s, 
which, though very different, are very liable to be confused, (i) 
Perceiving in a definite case, e.g. that on the sun shining a stone 
becomes warm, we may say the sun makes the stone warm. This 
IS a concrete instance of predicating the causal relation. In thi.s 
there is, explicitly at all events, no statement of a general law or 
axiom, such as we have when we .sny (2) " every event must have 
a cause ‘'—a statement commonly known as the principle of cau.salit y. 
This again is distinct from what is on all hands alfowed to be an 
empirical generalization, viz. (4) that such and such jiarticular 
causes have invariably such and such particular effects. With 
these last psychology is not directly concerned at all; it has only 
to analyse and trace to its origin the bare conception of causation 
as expres.s(sl in (i) and involved in both these generalizations. 
Whether only some events have causes, as the notion of chance 
implies, whether all causes arc uniform in their action or .some 
capnciirus and arbitrary, as the unrcllectiiig suppose—all this is 
beside the question for us. 

One point in the analysis of the causal relation Hume may be 
said to have settled once for all: it does not rest upon or contain 
.any immediate intuition of a causal nexus. The two relations that 
Hiimo allowed to be pcrceii ed (or '' nrosiimod to exist "), viz. con¬ 
tiguity in space of the objects causally related and priority in time 
of the cause before the cllect, are the only relations directly dis¬ 
cernible. Wc say indeed " The sun warms the stone ” as readily as 
wc say " The sun rises and sets," as if both were matters of direct 
observation then and there. But that this is not so is evident from 
the fact that only in some cases when one change follows upon 
; anotlier do wc regard it as following from the other; casual coin- 
i cidenco is at lca.st as common as causal connexion. Whence the 
difference, then, if not from perception ? Hume’s answer,* repeated 
in the main by iinglish p.sychologists since, is, as all the world 
Icnows. that the difference is the result of association, that when a 
change a in an object A has boon frequently observed to precede 
a change 3 in another object B, this repetition iletermittes 
the mind to a transition from the one to the other. It is this 

* Treatise 0/ Human Nature, pt. Ui. 5 xiv.; " Of the Idea of 
I Necessary ConDcxioa/* 
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determination, which could not be present at first, that constitutes 
" the third relation betwixt these objects." This " internal im¬ 
pression " generated by association is then projected; " for 'tis a 
common observation that the mind has a great propensity to spread 
itself on external objects.” 

The subjective origin and the after-projection wc must admit, 
but all dse in Hume's famous doctrine seems glaringly at variance 
with &cta. In one respect it proves too much, for not all constant 
sequences aro regarded as causal, as according to his analysis they 
ought to be; againj in another respect it proves too little, for causal 
connexion is contmually predicated on a first occurrence. The 
natural man has always distinguished between causes and signs 
or portents; but thero is nothing to show that he produced an 
effect many times before regarding himself as the cause of it. J. S. 
Mill has indeed obviated the first objection epistemologically by 
adding to constant conjunction the further cliaracteristic of “ uncon¬ 
ditionality." But this is a oonccjitiou that cannot bo p,sychologi- 
cally explained from Hume’s premisses, unless pcrhaiis by resolving 
it into the qualification that the invariability must lie complete and 
not partial, whereupon the second objection applies. " Uncondi¬ 
tional ” is a word for which wc can find no meaning as long as wc 
confine our attention to temporal succession. It will not do to say 
both that an invariable succession generates the idea, and that sucli 
invariable succe.ssion must be not only invariable but also uncondi¬ 
tional in order to generate it. We may here turn the master against 
the disciple : " the same principle," says Hume, '' cannot bo both 
the Cause and the effect of another, and this is perhaps the only 
proposition concerning that relation which is either Intuitively 
or demonstratively cert.ain " {op. cit. p. 3Qi). Unconditionality 
is then part of the causal relation and yet not tlio product of 
invariable repetition. 

Perhaps the source of this clement in the relation will become 
clotir if wo examine more closely the so-called internal impression ’’ 
of Lite mind, which according to Hume constitutes the whole of our 
iilea of i>owfa' or efficacy. To illustrate tlic nature of this impression 
Hume cites the instant passage of the imagination to a particular 
idea on hearing the word commonly annexed to it, when " 'twill 
.scarce be possible for the mind by its utmost efforts to prevent 
that transition " {op. cit. p. 393). It is this determination, then, 
which is felt internally, not perceived externally, that wo mis¬ 
takenly transfer to objects and regard as an intelligible connexion 
between them. But, it 1 iumc admits this, must he not admit more ? 
Can it be pretended that it is tlirough the workings of association 
among our ideas that wc first feel a determination which our utmost 
efforts can scarce resist, or th.at we feel such determination under 
no other circumstances ? If it be alloweel that the natural man is 
irresistibly determiued to imagine an apiilc when ho hears its name 
or to expect thunelcr when he sees lightning, must it not also be 
allowed that he is irresistibly delemtineel much earlier and in a 
much more impressive way when overmastered by the elements or 
by his enemies ? But, furthei, such instances bring to light what 
Hume’s ’’ determination" also implies, viz. its nieessary correla¬ 
tive, effort or action. Even irresistible association can only be 
known as such by efforts to resist it. Hume allows this when ho 
says that his principles of as,sociation " are not infallible causes; 
for one may fix his attention during some time on luiy one object 
without looking farther " {np. cit. p. 303). But the fact is, we know 
both what it is to act and what it is to suffer, to go whero wo would 
and to bo carried where wc would not, quite ap-art from the work¬ 
ings of as.sociation. And, had Hume not confiiserl the two different 
inquiries, that concerning the origiu of the idea of causation and 
that concerning the ground of camKil inference or law of causation, 
it could never have occtined to him to offer such an analysis ot the 
former as he does. 

Kisiping to the formt-r and simpler question, it would seem that 
when in ordinary thinking wc say A causes this or that in B we 
project or analogically attribute to A what we experience in acting, 
and to 13 what we experience in being acterl on; and llie structure ot 
Language shows that such projection was made, long before it was 
suspected that what A once did and B once suflercfl will be done 
and suffered in the same circumstances again. The occasions .suitable 
for this projection are determined by the tcmiioral and spatial 
relations of the objirts concerneil, which relations are matter of 
intuition. The.se are cf no very ajiccial interest from a psychological 
point of view, but tlio subjective clenioiits wo shall do well to consider 
further. First of all, wc must note the distinction of immanent 
action'and transient action; the former is what we call action 
simply, and implies only a single thing, the agent; tlic latter, which 
we might with advantage call effectuation, implies two things, a 
patient as well as on agent. In scientific language the agent in an 
intransitive act is called a causa immanens and so distinguishi-d 
from the agent in effectuation or causa transiens. Common thought, 
however, does not regard mere action as caused at all; and we shall 
find it, in fact, impossible to resolve action into effectuation. But, 
since the things with which we ordinarily deal are complex, have 
many parts, properties, members, phases, and in consequence 
of the analytic procedure of thought, there ensues, indeed, a con¬ 
tinual shifting of the point of view from wliich wc regard any given 
th'uig, so tiiat what is in one aspect one thing is in another many 


597 . 

(cf. § 30) . So it comes about that, when regarding himself as one, the 
natural man speaks of himself as walking, shouting, &c.; but, when 
distinguishing between himself and his members, he speaks of raising 
his voice, moving his legs, and so forth. Thu.s no sooner do wc 
resolve any given action into an effectuation, by analytically dis¬ 
tinguishing within the original agent an agent and a patient, than 
a new action appears. Action is thus a simpler notion than causa¬ 
tion and inexplicable by moans of it. It Is cei-tainly no easy problem 
in philosophy to determine where the resolution of the complex 
is to cease, at what point we must stop, baiaiisc in the presence 
of an individual thing and a simple activity. At any rate, we 
reach such a point psychologically in the conscious subject, and 
tlial energy in consciousness we call attention. If this be allowed, 
Hume’s critique oi the notion of efficacy is really vrido of the mark. 

’’ .Some,"' he says, ’’ have asserted that we feel an energy or power 
in our own mind; and that, having in this manner acquir'd the 
idea of power, we transfer tliat quality to matter, where wc are not 
able immediately to discover it. . . . But to convince us how 
fallacious this reasoning is, wc need only considtn that the will, 
being here consider’d as a cause, has no more a discoverable con¬ 
nexion with its effects than any material cause has with its proper 
effect. . . The effect is there [too] distinguisliablo and separable 
from the cause, and could not be foreseen withoiit the experience 01 
their constant conjunction " (op. cit. p. 455). This is logical analy.sis, 
not psychological; the point is that the will is not considered as a 
cause and distinguished from its effects, nor in fact considered at 
aU. It is not a case of sequence between two separable impressions; 
for wc cannot realty make the indefinite regress that such logical 
distinctions as that between the conscious subj cct and its acts implies. 
Moriiovcr, our activity as such is not directly presented at all; 
we «r6, being active; and further than this psychological analysis 
will not go.® ’There arc, as we have seen, two ways in which this 
activity is manifc.sted, the receptive or passive and the motor or 
active in the stricter sense—(cf. § 8) and our experience of these 
we project in predicating the causal relalioa But two halves 
do not make a whole; so wo have no complete experience of eflectua- 
tion, for the simple reason that we cannot be two things at once. 
Wc arc guided in piecing it together by the temixiral and spatial 
relations of the things concerned. Hence, perhaps, some of the 
antinomies that beset this concept. In its earliest form, then, 
the so-called neccasaiy connexion of cause and effect is perhaps 
nothing more th,-ui that of physicid constraint. To this, no doubt, 
is addisl the strength of expectation—as Hume supposed—when 
the same effect has been found invariably to follow the same cause. 
Finally, when iqiqn the basis of such associated uniformities of 
sequence a definite’ intellectual elaboration of such material ensues, 
the logical necessity of reason and consequent finds a place, and so 
far as dwluction is applicable cause and rea.sor. become interchange¬ 
able ideas. 

Belief. 

43. The mention of logiail necessity brings us to a new topic, 
viz. the “objectivity” of thought and cognition generally. 
The p.sychological treatment of thi.s topic i.s tantamount to an 
inquiry into the characteristics of the states of mind we call 
certainty, doubt, belief—all of which centre round the one fact 
of evideuee. Between the certainty that a proposition is true 
and the certainty that it is not there may intervene many grade.s 
of uncertainty. Wc may know that A is .sometimes B, or 
sometimes not; or that some at least of the conditions of B are 
present or ab.sent; or the pre.sentalion of A may be too confused 
for distinct analysis. This is the region of probability, possibility, 
more or less obscurity. leaving this aside, it will he enough to 
notice those cases in which certainty may be complete. With 
that certainty which is absolutely objective, i.e. with knowledge, 
psychology has no direct concern; it is for logic to furnish the 
criteria by which knowledge Ls ascertained. 

Emotion and desire arc frequent indirect causes of subjective 
certainty, in so far as they determine the constituents and the 

t Hume here lias Locke and Berkeley .specially in view. Locke an a 
patient and acute inquirer was incomparaDly better as a psychologist 
than a man addicted to literary ioppery like Hume, for all his 
genius, could ixissibly be. On the particular question, see Ifockc, 
Essay, bk. ii. c. 21, §8 

® hi an article {Mind, 188O, p. 317) Mr F, H. Bradley created 
some stir by declaring that ’’ the present use of these phrases [active 
energy] is little better than a scandal and a main obstacle in the 
path of English psychology,” In Mind for 1902 and 1903 he has 
made important contributions towards clearing up the supposed 
confusion, and the .subject is still being debated. But the main 
contention of the text, that activity is for psychology at all events 
ultimate and unantJysahlc, seems still to await refutation. A brief 
notice of some of the diverse views obtaining will be found in an 
address, " The Problems of General Psychology," by J. Ward, 
Philosophical Remew (1904), pp. f>o8 sqq. 



SqS psychology [PRESENTATION OP SELF 


grouping of the field of consciousness at the moment—“ pack the 
jury ” err “ suborn the witnesses,” as it were. Ikit the ground 
of certainty is in all cases some quality or some relation of these 
presentations inter st. In a sense, therefore, the ground of all 
certainty is objective—in the .sense, that is, of being something 
at least directly and immediately determined for the subject 
and not by it. Wlicrc certainty is mediate, one judgment is 
often spoken of as the ground of another; but a syllogism is 
.still psychologically a single, though not a simple, judgment, 
and the certainty of it as a whole i.s immediate. Between the 
judgment A is B and the question Is A B ? the difference is not 
one of content nor scarcely one of form : it is a difference which 
depends upon the effect of the proposition on the subject judging, 
^i.) We have thi.s effect before us most clearly if we consider what 
is by common consent regarded as the type of certainty and 
evidence, the certainty of present sense-impressions whence it is 
said, “ &eing is believing.” The evident is here the actual, 
and the “ feeling or consciousness ” of certainty is in this case 
nothing but the sense of being taken fast hold of and forced to 
apprehend what is there, (ii.) The like is true of memory and 
expectation : in these also there is a sense of being tied down 
to what is given, whereas in mere imagination, however lively, 
this non-voluntary determination is absent (cf. is aO). Ilume 
saw this at times clearly enough, as, e.g. when he say,s, “ An 
idea assented to feels different from a fictitious idea that the 
fancy alone presents to us.” But unfortunately he not only 
made this difference a mere difference of intensity, but spoke 
of belief itself as “ an operation of the mind ” or “ manner of 
conception that bestowed on our ideas this additional force or 
vivacity.” i In short, Hume confounded one of the indirect 
causes of belief with the ground of it, and again, in describing 
this ground (.ommitted the va-rtpov npurepov of making the mind 
determine the ideas instead of the ideas determine the mind, 
(iii.) In speaking of intellection he is clearer ; “ The answer is 
catsy with regard to piupositions tliat are prov’d by intuition or 
demonstration. In that case the person who assents not only 
conceives the ideas according to the proposition, but is neces¬ 
sarily determin’d to conceive them in that [particular manner ” 
(op. oil. p. 395). It has been often urged—as by J. S. Mill, for 
example—that belief is something “ ultimate and primordial.” 
No doubt it is; but so is the distim.tion between activity and 
passivity, and it is not here maintained that ■ccrt.ainly can be 
analysed into something simpler, but only that it is identical 
with what Ls of the nature of passivity—objective determination. 
As Bain put it, “ The leading fact in belief . . . i.s our primitive 
credulity. We begin by believing evorytiting; whatever is is 
true ” {Emotions and Will, 3d ed., p. 511). But the point is that 
in this primitive state there is no act answering to "believe” 
distinct from the non-voluntary attention answering to " per¬ 
ceive,” and no reflection such as a modal term like “ true ” 
implies. With eyes open in the broad day no man says, “ I am 
certain there is light ”; he simply sees. lie may by and-by come 
absolutely to disbelieve much that he sees— e.g. that things arc 
nearer when viewed through a telescope—just as he will come to 
disbelieve his dreams, though while they last he is certain ;n 
these too. The consistency we find it possible to establish among 
certain of our ideas becomes an ideal, to which we expect to 
find all our experience conform. Still the intuitive evidence of 
logical and mathematical axioms is psychologically but a new 
form of the actual; wo are only certain that two and two make 
four and we are not less certain that we see things nearer through 
a telescope. 

Presentation of Self, Self-consciousness and Conduct. 

44. The concept of self we have just seen underlying and 
to a great extent shaping the rest of our intellectual furniture; 
on this account it is at once desirable and difficult to analyse 
it and ascertain the conditions of its development. In attempt¬ 
ing this we must carefully distinguish between the bare presenta¬ 
tion of self and that reference of other presentations to it which I 
is often called specially self-con.sriousnoss, “ inner sense," or I 
‘ Treatise of Human Nature, Green and Grose’s cd., i. 390. j 


internal perception. Concerning all presentations whatever— 
that of self no less than tlie rest—^it is possible to reflect, “ This 
presentation is mine; it is my object; I am the subject attending 
to it.” The presentation of self, then, is one presentation among 
others, the result, like them, of the differentiation of the original 
continuum. But it is obvious that this presentation musj; be in 
existence first before other presentations can be related to it. 
On the other hand, it is only in and by means of such relations 
that the concept of self is complete. We begin, therefore, 
writh self simply as an object, and end with the concept of that 
object as the subject or “ myself ” that knows itself. The self 
ha.s, first of all (a^ a unique interest and fi) a certain inwardness, 
(c) it is an individual that (i) persists, (e) is active, and finally 
(/) knows itself. These severaJ characrteristics of self are inti¬ 
mately involved; so far as they appear at all they advance in 
definiteness from the lowest level of mere sentience to lliose 
moments of highest self-consciousness in which conscience 
approves or condemns volition. 

The earliest and to the la.st the most important elemeiii in self— 
wliat we might perhaps term its root or material clement—is that 
variously styled the organic sensations—vital sense, ^ h mi 
cocnacstliesis, or somatic consciousne.ss. This largely 
determines the tone of the special .sen.sations and enters, * 
though little suspected, into all our higher feelings. If, as some- 
timcB happens in serious nervous affections, the whole body or any 
part of it should lose common sensibility, the whole body or tliat 
pari is at once regarded as strange and even as liostilc. In some 
forms of hypochondria, in which tliis extreme somatic msonsibiiity 
and absence of zest leave the Intellect and memory unaffected, the 
individual doubts his own oxistoiice or denies il altogether, itibot 
cites the case of such a patient, who, declaring that he Iiud been 
dead for two years, thus expressed his perplexity ; " J’existe, main 
en dehors de la vie r6elle, mat^rielle, et, malgri moi, ricn ne m’ayant 
donni la mort. Tout est mfcanitiue chez moi ct .se fait inconsciem- 
ment.” s It is not becamso they accompany phy.siological functions 
essential to the efficiency of the organism us nn organism, but 
simply because they arc the most immediate and most constant 
sources of feeling. Inal these massive but ill-defined organic sensa¬ 
tions are from the first the objects of the dircctest and most unre¬ 
flecting interest. Otlicr objects have at the outset but a mediate 
interest through subjective selection in relation to these, and never 
become so instinctively and inseparably identified with self, never 
liave the same inwardness. This brings us to a new point. As 
.soon as definite iicrcepUon begins, the body as an extended tiling 
is distinguLshed from otlier tiodies, and such organic sensations os 
can be localized at all are locabzcd within it. At the .same time the 
actions of other bodies upon it are accompanied by pleasures and 
pains, while their action upon each other is not. The body also 
is the only thing directly set in motion by the reactions of tlicso 
feelings, the purpose ot sucli raovcnients being to bring near to it 
the things lor which there is appetite and to remove it Irom those 
towards which there is aversion, it is thus not merely the type ot 
occupied space and the centre from wliicli oil positions arc reckoned, 
blit it affords u.s an unfailing and cvcr-prosciit intuition of the actu- 
allv felt and living self, to which all other things aro extcrn.al, more 
orfess distant, and at times absent altogether. The body then first 
of all gives to self a certain moosuro of individuality, permanence 
and inwardness. 

Hut with the development of ideation there arises within this 
what wc may call an inner zone of self, having si ill more 
unity and pernranence. Wo have at this stage not 
only an intuition of the bodily self doing or suflcruig 
here and now, but also memories of what it has been and done 
under varied circumstances in the past. External impressions 
have by thi.s time lost in novelty and txicomc less alisorbing, while 
the train of ideas, largely increased in number, distinctness and 
mobility, diverts attention and often shuts out the tilings of sense 
altogether. In all such tcminisccncc or reverie a generic image 
of self is the centre, and every new image as it arises derives all its 
interest from relation to this; and so apart from bodily appetitas 
new desires may be quickened and old emotions stirred again when 
all that is actually present is dull and unexciting. But desires 
and emotions, it must be romerabored. though awakened by wliat 
is only imaginary, invariably entail actual organic perturbations, 
and with these the generic imago of self comes to be intimately 
united. Hence arises a contrast between the iimer scli, which tlio 
natural man locates in his breast or i/ifiir, 'the chief seat of these 
emotional disturbances, and the whole visible and tangible body be¬ 
sides. Although from their nature they do not admit of much ideal 
representation, yet, when actually present, these organic sensations 
exert a powerful and often irresistible inffuence over other ideas; 
they have each their appropriate train, and so heighten in the very 

* " Bases afiectives de la personnalitO " in JCevuo ptiilosophique, 
xviii. 149. 
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complex and loosely compacted idea oi wU tboee traits they 
original^ wrought into it, suppressing to an equal extent ail the 
rest. NonnsLlly there is a certain equilibrium to which they return, 
and which, wo may suppose, determines the so-called temperament, 
Hoiurel or dispmition, thus securing some tolerable uniiormity 
and oontinui^ in the presentation oi soli. But even within the 
limits of sanity great and sudden changes of mood are possible, 
as,s,g.,in hysterical persons or those of a “ mercurial temperament," 
or among tiie lower animals at the onset of parental or migratoiy 
instincts. Beyond those limits—as the conoomitaut apparently oi 
serious viscerm derangements or the altorpd nutrition of parts pi 
the nervous system itself—-complete " alienation " may ensue. A 
new sell may arise, not only distinct from the old and devoid of all 
save the most elementary Imowledge and sldU that the old possess^, 
but diametrically opposM to it in tastes and disposition—obsceni^, 
it may be. taking the place of modesty and cupidity or cowardice 
succeeding to generosity or courage. The most convincing illus¬ 
trations of the psychological growth and structure of the presenta¬ 
tion of self on the lower levels oi sensation and ideation are furnished 
by these melancholy spectacles of minds diseased; but it is iniptssiblo 
to refer to them in detail here.' 

BoMtug to the higher level of intellection, wc come at length 
upon the concept wnich every intelligent being more or less ilis- 
tlnctly forms of himscU as a person, M. or N.. having 
Ssiras a such and such a character, tastes and convictions, such 
Person. history, and such and such an aim in life. 

The main instrument in the formation of this concept, as of others, 
is language, and especially the social intercourse that language 
makes possible. Up to this point the presentation of sell has shaped 
that of oot-self,—that is to say, external things have been com¬ 
prehended by the projection o; its characieristics. But now the 
order is in a scn,sc reversed : the individual a lvanccs to a fuller 
self-knowledge by comparing the self within with what is first clis- 
cernible in other persons without. So far avani I'homme esi la sociiti ; 
it is through the us ” that wc learn of tlic " me ” (cf. S 36, note i). 
Collective action for comniun ends is of the essence of society, and 
in taking counsel together fur the good of his tribe each one learns 
also to take counsel wilh himself for his own good on the whole; 
with the idea of the common weal arises the idea oi liappincss 
as distinct from momentary gratiheation. The extra-regarding 
impulses .ore now confronted by a reasonable self-love, and m the 
dcUbcratioiis that thus ensue activity attains to its highest forms 
—those of thought and volition. In the first we have a distinctly 
active manipulation of ideas as compared with the more passive 
spectacle of memory and iumgination. Thereby emerges a contrast 
between tiic thinker and these objects oi ids tliougbl, including 
among them the mere generic unage of self, from which is now formed 
this concept of self as a person. A similar, even sharper, contrast 
also accompanies the exercise of what is very misleadingly termed 
"self-control,” t'.e. control by this personal self of "the various 
natural affections ”—to use Butler's phraso—which often hinder it 
as external objects hindered them. It is doubtful whether the 
reasoning, regulating self is commonly regarded as definitely local¬ 
ized. The effort of thinking and concentrating attention upon 
ideas is no doubt referred to the brain, but tliis is only compar¬ 
able with the localization oi other efforts in the limbs; when wc 
think we commonly feel also, and the emotional basis is of all the 
most subjective and inalienable. If we speak of this latest phase 
of self as par excellence " the inner self," such language is then mainly 
figurative, inasmuch as the contrasts just described arc contrasts 
into which .spatial relations do not enter. 


45, The term “ reflection,” or internal perception is applied to 
that state of mind in which some particular presentation or group 
of presentations (x or y) is not simply in the field of 
(c/oasacn consciou.sness but there as consciously related to self, 
which is also presented at the same time. Self here 
may be symbolized by M, to emphasize the fact that it is in like 
manner an object in the field of consciousness. The rtslation 
of the tw'O is commonly expressed by saying, “ Thi.s (x or y) is 
my (M's) percept, idea or volition; I (M) it is that perceive, 
think, will it.” Self-consciousne.ss, in the narrowest sense, as 
when wo say “ I know myself, I am conscious that I am," &c., 
is but a,special, though the most important, instance of this 
internal perception : here seif (M) is presented in relation to 
self (with a difference, M'); the subject itself—at least, so wc say 
—is or appears as its own object. 

It has been often maintained that the difference between 
consciousness and reflection is not a real difference, that to know 
and to know that you know are “ the same thing considered in 


’ This subject has a very wide literature. The following are 
specially intereBting : Ribot, Les Maladtes de la personnaliti (3rd cd., 
1889); Boris Sidis and S. P. Goodhart, Multiple Personaitiy (1903); 
Morton Prince, 2'he DissoctaHan of Personality (1906). 


different asjpocts.” But different aspects of the same thing are 
not the same thing, for psychology at least. Not only is it not 
the same thing to feel wd to know that you feel; but it might 
even be held to be a different thing still to know that you feel 
and to know that you know that you feel—such being the 
difference perhaps between ordinary reflection and psychological 
introspection." The difficulty of apprehending these facts and 
keeping them distinct seems obviously due to the necessary 
presence of the earlier along with the later; that is to say, wq 
can never know that we feel without feeling. But the conr erse 
need not be true. How distinct the two states are is shown 
in one way by their notorious incompatibility, the direct conse¬ 
quence of the limitation of attention: whatever we have to do 
that is not altogether mechanical is ill done unless we lose our¬ 
selves in the doing of it. This mutual exclusiveness receives 
a further explanation from the fact so often used to discredit 
psychology, viz, that the so-called introspection, and indeed 
all reflection, are really retrospective. It is not wliile we are 
angry or lost in reverie that we take note of such states, but 
afterwards, or by momentary side-glances intercepting the main 
intere.st, if this be not too absorbing. 

But wc require an exacter analysis of the essential lad in this 
retrospect—the relation of the presentation x or y to that of self 
or M. What we have to deal with, it will be observed, is, implicitly 
at least, a judgment. First of all, then, it is noteworthy tliat wc 
are never prompted to such judgments by everyday occurrences or 
acts of routine, but only by matter.s of interest, and, as said, gener¬ 
ally when these are over or have ceased to be all-engrossing. Now 
in such cases it will bo found llial some effect of the preceding state 
of objective absorption persists, like wounds received in battle, 
unnoticed till the fight is over—such, e.g., as the weariness of 
muscular exertion or of long concentration of attention; some 
picaaurabio or painful after-sensation passively experienced, or an 
emotional wave subsiding but not yet spent; " the jar of interrupted 
expectation,” or the relief of sudden attainment after a’^diious 
striving, making prominent the contrast of eontejitment and want 
in that particular; or. finally, the quiet retrospect and mental 
rumination in winch we note what time has wrought upon ua and 
eitlter regret or approve what we were and did. All such presenta¬ 
tions are of the classeiut of which, as wc have seen, the presentation 
of self is built up. and so form in each case the concrete bond con¬ 
necting the generic image of self with its objccl. In this way and in 
this respect each is a concrete instance of what wc call a state, 
act. affection, litc., and llie judgments in which such relations to 
the standing presentation of sidf are recognized are the original 
and the type of all real predications. The opportunities for re¬ 
flection are at first few, the materials being as it were thrust upon 
attention, and the resulting " percepts " are but vague. By the 
time, howeve-r, that a clear concept of self has been attainctl the 
exigencies of life make it a frcmiont objccl of contemplation, and 
as the abstract of a .series of instances of such definite self-con¬ 
sciousness wc reach the purely formal notion of a subject or pure 
ego. For empirical psychology thi.s notion is ultimate; it.s specula¬ 
tive treatment falls altogether—usmally under the heading " rational 
psychology "-—to metaphysics. 

46. The growth of intellection and self-consciousness reacts 
powerfully upon the emotional and active side of mind. To de¬ 
scribe the various sources of feeling and of desire that , ^ 

. , , Y. . ClMiaUCte 

thus arise—aesthetic, social and religious senlimenls, 
pride, ambition, selfishness, sympathy, &c.—is beyond the scope 
of systematic psychology, and certainly quite beyond the limits 
of an article like the present. But at least a general risxmi of 
the characteristics of activity on this highest or rational level 
is indispensable. If we are to gain any oversight in a matter 
of such complexity it is of the first importance to keep steadily 
in view, as a fundamental principle, that as the causes of feeling 
become more complex, internal, and representative the con¬ 
sequent actions change in like manner. We have noted this 

" So—-misled possibly by the confusions incident to a special 
faculty of reflection, which they controvert—James Mill, An^ysis. 
I 4Z4 scq. (corrected, however, by both his editors, pp. 127 and *30), 
and also Hamilton, Led. i. 192. 

" It has been thought a fatal objection to this view that it implies 
the possibility of an indefinite regress ; but why should it not ? 
We reach the limit of out experience in reflection, or at most in 
diHberatc introspection, just as in apaoe of three dimensions wc 
reach the limit of our ex^rience in another respect. But there is 
no absurdity in supposing a consciousness more evolved and explicit 
than our seh'-con.sclousness, and advancing on it as it advances on 
tliat of the unreflecting brutea 
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connexion already in the case of the emergence of desirw, and 
seen that desire in prompting to the search for means to its end 
is the primwn movtns of intellection (cf. § 35). But intell^t 
does much more than devise and contrive in unquestioning 
subservience to the impulse of the moment, like some demon of 
Eastern fable; even the brutes, whose cunning is on the whole 
of this sort, are not without traces of self-control. As motives 
conflict and the evils of hasty action recur to mind, deliberation 
succeeds to mere invention and design. In moments of leisure, 
the more imperious cravings being stilled, besides the rehearsal 
of failures or successes in the past, come longer and longer 
flights of imagination into the future. Both furnish material for 
intellectual rumination, and so we have at length (i) concepts 
of general and distant ends, as wealth, power, knowledge, and 
—self-consciousness having arisen—the concept also of the 
happiness or perfection of self, and (2) maxims or practical 
generalizations as to the best means to these ends. Instead of 
actions determined by the vis a tergo of blind passion we have 
conduct shaped by what is literally prudence or foresight, the 
pursuit of ends that are not esteemed desirable till they are 
judged to be good. The good, it is truly urged, is not to be 
identified with the pleasant, for the one implies a standard and 
a judgment, and the other nothing but a bare fact of feeling; 
thus the good is often nut pleasant and the pleasant not good; in 
talTcing of the good, in short, we are passing out of the region of 
nature into that of chararter. It is so, and yet this progress 
is itself so far natural as to admit of psychological explication. 
As already urged (§ 34), the causes of feeling change as the con¬ 
stituents of consciousness change; also they depend more upon 
the form of that consciousness as this increases in complexity. 
When we can deliberately range to and fro in time and circum¬ 
stances, the good that is not directly pleasant may indeed be 
preferred to what is only pleasant while attention is confined 
to the seen and sensible; but then the choice of such good is 
itself pleasant—pleasanter than its rejection wo\ild have been. 

The mention of deliberation brings us to the perennial problem 
of “ the freedom of the will." But to talk of wdl is to lapse into | 
the confusions of the old faculty—psychology. As 
Frttdom. Locke long ago urged : " The question is not proper, 
uihMer the will be free, but whether a man be free.” ‘ In the absence 
of external constraint, when a man does what he likes, we say 
he is “ externally free"; but he may still be the slave of everjr 
momentary impulse, and then it is .said that he is nut " internally 
free. The existence and nature of this internal freedom is the 
problem. But if such freedom is held to imply a certain sovereignty 
or autonomy of self over against momentary propensions and blmd 
desires, there can obviously be no question of its exi.sttncc till 
the level of .self coiisciousness is readied and maxims or principles 
of action are possible. The young child, the brute and the im 
bccilc, even when they do as they like, have not this freedom, though 
they may be said to act spontaneously. A resolutely virtuous 
man will have more of this freedom than the man of good moral 
disposition who often succumbs to temptation; but it is equally 
true that the hardened sinner has mure of it than one .still detcir^ 
in his evil ways by scruples of conscience. A man is intem.ally 
free, then, whenever the ends ho pursues have his whole-hearted 
approval whether he say with Milton's Satan, " Evil be thou my 
good " or with Jesus, " Thy will lie done." But this freedom is 
always within our experience a relative freedom; hence at a later 
timc'we often declare that in some past act of choice wc wesc not 
our true selves, not really free. But what is this true self more 
than ottr ideal ? Or perhaps wc prefer to say that we were'free 
and could have acted otherwise; and no doubt we-might, if the 
place of the purely formal and abstract concept of self had been 
occupied by some other phase of that empirical self which is 
continuously, but at no one moment completely, presented. It 
must then In admitted that psychological analysis in this case is 
not only actually imperfect, but mu.st always remain so—so long, 
at any rate, as all that we discern by reflection is less than all wcare. 
But this admis,sion does not commit us to allowing the possible 
existence of lib€fuw aybittium sonietiirit'S caUe<i 

“absolute indeterminism"; for that would seem to differ m no 
respect from absolute chance or caprice. On the other hand,_ the 
rigidly detorminist position can only be p.sychologicaUy juslified 
by ignoring the activity of the experiencing subject altogether. 
At bottom it treats the analysis of conduct as if it were a dynamical 
problem pure and simple. But motives aro never merely so many 
quantitative forces playing upon something inert, or mtcractmg 
entirely by themselves. At the level of self-consciousness espe- 

^ Essay concerning Human Understandings If. xxi. 16 sqq. 
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cially motives are reasons and reason is itself a motive. In the blind 
struggle of so-called " self-regarding " impulses might is the only 
right; but in the fight of principles or practical maxims right is 
the only might." This superiority in position of principles is only 
explicable by rofCTence to the inhitntory power of attention, which 
alone makes deliberation possible and is essentially voluntary; 
that is, subjectively determined. But no. it may be objected, 
deliberation in such cases is just the result of painful experiences 
of the evil of hasty action, and only ensues when this motive is 
strong enough to restrain the impulse that would otherwise prevail. 
Even if this be granted, it does not prove that the subject’s action 
is determined lor and not by him; it merely states the obvious 
fact that prudence and self-control are gradually acquired. Authori¬ 
tative pnnciplcB of action, such as self-love and conscience, are 
no more psychologically on a par with appetites and desires titan 
tliought and reason arc on a par with the association of ideas. 

Relation oj Body and Mind. 

47. The que.stion of subjective initiative leads us naturally 
to that concerning the connexion of mind and organism, to which 
we now proceed. In development and efficiency, in 
the intensity and complexity of their proce.sscs, mind 
and bruin keep invariably and exactly in line together. Striking 
and impres.sive instances of thi.s correspondence are to he 
found in comparative psychology, and especially in mental 
pathology; but it is needless here to enlarge on a point which 
in the main is beyond dispute. In this correspondence lay the 
plausibility of the old materialism. But a closer scrutiny dis¬ 
closes an equally impressive disparity: we reject materialism, 
accordingly, while still maintaining this psychoneural parallelism 
to be a well-established fact. From this we must distinguish a 
second sen.se of parallelism founded on the disparity just men¬ 
tioned a.s pertaining to the psychical and neural correlates. Wc 
may call this physiologico-psychological, or, more briefly, methodo¬ 
logical, parallelism. It disclaims as illogical the attempt to 
penetrate to psychical facts from the .standpoint of physiology, 
so persistently and confidently pursued by the old materialists. 
It also forbids the psychologist to piece out his own shortcomings 
with tags borrowed from the physiologi.st. The concepts of the 
two sciences are to be kept distinct, as the facts thcmselye.s to 
which they relate are distinct. Confusion is inevitable if the 
psychologist, for example, talks of his volition as the cause of his 
arm moving, when by arm movement he means the process 
de.scribed by the physiologist in terms of efferent excitations, 
muscular flexions, and so forth; or if the physiologist speaks of a 
.semsation of red as produced by retinal stimulation due to light¬ 
waves of a certain length, when by sensation he mean.s what 
he immediately experiences on looking at a field poppy. This 
methodological convention, as we may call it, implie.s a more 
stringent interpretation of causation than that expounded by 
J. S. Mill and his contemporaries. It does not, however, forbid 
psychological inferences on the basi.s of physiological facts, nor 
■ vice versa. But in spite of tiiis distinctness of the facts, and of 
the standpoints from which they are respectively studied, their 
causal relation cannot he simply ignored; it is, ho wcver,a problem 
that pertains strictly to the higher standpoint of philosophy. 
There have been in all four different theories of this relation 
within modern times: (i) that of mutual interaction—the 
common-sense view—very inconsistently maintained by pc.s- 
cartes; (2) the “ occasionalism” substituted for this by Geulincx 
and the" later Cartesian.s; (3) the pre-established harmony of 
Leibnitz; and (4) the monism of Spinoza, which reduced matter 
and mind to parallel attributes of the One Substance. The lap 
of these—severed, however, from Spinoza’s metaphysics—is still 
perhap.s the prevailing theory, and to it the term psychophysical 
parallelism most properly applies. For whereas the parallelism 
first mentioned states a real corre.spondenCE between p.sychiail 
processes and neural processes, but leaves open the question of 
a po.ssible interaction between matter and mind, modern 
psychophysical parallelism is a pure hypothesis concerning the 
relation of psychical facts to physical theories, on the ground of 
which— Eis we shall presently see—any interaction between 
matter and mind is expressly denied. 

" The right is only relative, of course, when the maxims aro 
"'hypothetical ’’—to use Kant’s phrase,—but it is absoltilo when 
the maxim is '* categorical.’’ 
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complex and loosely compacted idea oi wU tboee traits they 
original^ wrought into it, suppressing to an equal extent ail the 
rest. NonnsLlly there is a certain equilibrium to which they return, 
and which, wo may suppose, determines the so-called temperament, 
Hoiurel or dispmition, thus securing some tolerable uniiormity 
and oontinui^ in the presentation oi soli. But even within the 
limits of sanity great and sudden changes of mood are possible, 
as,s,g.,in hysterical persons or those of a “ mercurial temperament," 
or among tiie lower animals at the onset of parental or migratoiy 
instincts. Beyond those limits—as the conoomitaut apparently oi 
serious viscerm derangements or the altorpd nutrition of parts pi 
the nervous system itself—-complete " alienation " may ensue. A 
new sell may arise, not only distinct from the old and devoid of all 
save the most elementary Imowledge and sldU that the old possess^, 
but diametrically opposM to it in tastes and disposition—obsceni^, 
it may be. taking the place of modesty and cupidity or cowardice 
succeeding to generosity or courage. The most convincing illus¬ 
trations of the psychological growth and structure of the presenta¬ 
tion of self on the lower levels oi sensation and ideation are furnished 
by these melancholy spectacles of minds diseased; but it is iniptssiblo 
to refer to them in detail here.' 

BoMtug to the higher level of intellection, wc come at length 
upon the concept wnich every intelligent being more or less ilis- 
tlnctly forms of himscU as a person, M. or N.. having 
Ssiras a such and such a character, tastes and convictions, such 
Person. history, and such and such an aim in life. 

The main instrument in the formation of this concept, as of others, 
is language, and especially the social intercourse that language 
makes possible. Up to this point the presentation of sell has shaped 
that of oot-self,—that is to say, external things have been com¬ 
prehended by the projection o; its characieristics. But now the 
order is in a scn,sc reversed : the individual a lvanccs to a fuller 
self-knowledge by comparing the self within with what is first clis- 
cernible in other persons without. So far avani I'homme esi la sociiti ; 
it is through the us ” that wc learn of tlic " me ” (cf. S 36, note i). 
Collective action for comniun ends is of the essence of society, and 
in taking counsel together fur the good of his tribe each one learns 
also to take counsel wilh himself for his own good on the whole; 
with the idea of the common weal arises the idea oi liappincss 
as distinct from momentary gratiheation. The extra-regarding 
impulses .ore now confronted by a reasonable self-love, and m the 
dcUbcratioiis that thus ensue activity attains to its highest forms 
—those of thought and volition. In the first we have a distinctly 
active manipulation of ideas as compared with the more passive 
spectacle of memory and iumgination. Thereby emerges a contrast 
between tiic thinker and these objects oi ids tliougbl, including 
among them the mere generic unage of self, from which is now formed 
this concept of self as a person. A similar, even sharper, contrast 
also accompanies the exercise of what is very misleadingly termed 
"self-control,” t'.e. control by this personal self of "the various 
natural affections ”—to use Butler's phraso—which often hinder it 
as external objects hindered them. It is doubtful whether the 
reasoning, regulating self is commonly regarded as definitely local¬ 
ized. The effort of thinking and concentrating attention upon 
ideas is no doubt referred to the brain, but tliis is only compar¬ 
able with the localization oi other efforts in the limbs; when wc 
think we commonly feel also, and the emotional basis is of all the 
most subjective and inalienable. If we speak of this latest phase 
of self as par excellence " the inner self," such language is then mainly 
figurative, inasmuch as the contrasts just described arc contrasts 
into which .spatial relations do not enter. 


45, The term “ reflection,” or internal perception is applied to 
that state of mind in which some particular presentation or group 
of presentations (x or y) is not simply in the field of 
(c/oasacn consciou.sness but there as consciously related to self, 
which is also presented at the same time. Self here 
may be symbolized by M, to emphasize the fact that it is in like 
manner an object in the field of consciousness. The rtslation 
of the tw'O is commonly expressed by saying, “ Thi.s (x or y) is 
my (M's) percept, idea or volition; I (M) it is that perceive, 
think, will it.” Self-consciousne.ss, in the narrowest sense, as 
when wo say “ I know myself, I am conscious that I am," &c., 
is but a,special, though the most important, instance of this 
internal perception : here seif (M) is presented in relation to 
self (with a difference, M'); the subject itself—at least, so wc say 
—is or appears as its own object. 

It has been often maintained that the difference between 
consciousness and reflection is not a real difference, that to know 
and to know that you know are “ the same thing considered in 


’ This subject has a very wide literature. The following are 
specially intereBting : Ribot, Les Maladtes de la personnaliti (3rd cd., 
1889); Boris Sidis and S. P. Goodhart, Multiple Personaitiy (1903); 
Morton Prince, 2'he DissoctaHan of Personality (1906). 


different asjpocts.” But different aspects of the same thing are 
not the same thing, for psychology at least. Not only is it not 
the same thing to feel wd to know that you feel; but it might 
even be held to be a different thing still to know that you feel 
and to know that you know that you feel—such being the 
difference perhaps between ordinary reflection and psychological 
introspection." The difficulty of apprehending these facts and 
keeping them distinct seems obviously due to the necessary 
presence of the earlier along with the later; that is to say, wq 
can never know that we feel without feeling. But the conr erse 
need not be true. How distinct the two states are is shown 
in one way by their notorious incompatibility, the direct conse¬ 
quence of the limitation of attention: whatever we have to do 
that is not altogether mechanical is ill done unless we lose our¬ 
selves in the doing of it. This mutual exclusiveness receives 
a further explanation from the fact so often used to discredit 
psychology, viz, that the so-called introspection, and indeed 
all reflection, are really retrospective. It is not wliile we are 
angry or lost in reverie that we take note of such states, but 
afterwards, or by momentary side-glances intercepting the main 
intere.st, if this be not too absorbing. 

But wc require an exacter analysis of the essential lad in this 
retrospect—the relation of the presentation x or y to that of self 
or M. What we have to deal with, it will be observed, is, implicitly 
at least, a judgment. First of all, then, it is noteworthy tliat wc 
are never prompted to such judgments by everyday occurrences or 
acts of routine, but only by matter.s of interest, and, as said, gener¬ 
ally when these are over or have ceased to be all-engrossing. Now 
in such cases it will bo found llial some effect of the preceding state 
of objective absorption persists, like wounds received in battle, 
unnoticed till the fight is over—such, e.g., as the weariness of 
muscular exertion or of long concentration of attention; some 
picaaurabio or painful after-sensation passively experienced, or an 
emotional wave subsiding but not yet spent; " the jar of interrupted 
expectation,” or the relief of sudden attainment after a’^diious 
striving, making prominent the contrast of eontejitment and want 
in that particular; or. finally, the quiet retrospect and mental 
rumination in winch we note what time has wrought upon ua and 
eitlter regret or approve what we were and did. All such presenta¬ 
tions are of the classeiut of which, as wc have seen, the presentation 
of self is built up. and so form in each case the concrete bond con¬ 
necting the generic image of self with its objccl. In this way and in 
this respect each is a concrete instance of what wc call a state, 
act. affection, litc., and llie judgments in which such relations to 
the standing presentation of sidf are recognized are the original 
and the type of all real predications. The opportunities for re¬ 
flection are at first few, the materials being as it were thrust upon 
attention, and the resulting " percepts " are but vague. By the 
time, howeve-r, that a clear concept of self has been attainctl the 
exigencies of life make it a frcmiont objccl of contemplation, and 
as the abstract of a .series of instances of such definite self-con¬ 
sciousness wc reach the purely formal notion of a subject or pure 
ego. For empirical psychology thi.s notion is ultimate; it.s specula¬ 
tive treatment falls altogether—usmally under the heading " rational 
psychology "-—to metaphysics. 

46. The growth of intellection and self-consciousness reacts 
powerfully upon the emotional and active side of mind. To de¬ 
scribe the various sources of feeling and of desire that , ^ 

. , , Y. . ClMiaUCte 

thus arise—aesthetic, social and religious senlimenls, 
pride, ambition, selfishness, sympathy, &c.—is beyond the scope 
of systematic psychology, and certainly quite beyond the limits 
of an article like the present. But at least a general risxmi of 
the characteristics of activity on this highest or rational level 
is indispensable. If we are to gain any oversight in a matter 
of such complexity it is of the first importance to keep steadily 
in view, as a fundamental principle, that as the causes of feeling 
become more complex, internal, and representative the con¬ 
sequent actions change in like manner. We have noted this 

" So—-misled possibly by the confusions incident to a special 
faculty of reflection, which they controvert—James Mill, An^ysis. 
I 4Z4 scq. (corrected, however, by both his editors, pp. 127 and *30), 
and also Hamilton, Led. i. 192. 

" It has been thought a fatal objection to this view that it implies 
the possibility of an indefinite regress ; but why should it not ? 
We reach the limit of out experience in reflection, or at most in 
diHberatc introspection, just as in apaoe of three dimensions wc 
reach the limit of our ex^rience in another respect. But there is 
no absurdity in supposing a consciousness more evolved and explicit 
than our seh'-con.sclousness, and advancing on it as it advances on 
tliat of the unreflecting brutea 
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nrninly on the strength of an Interpretation of the princij^e 
known as the conservation of energy—an interpretation of it, 
however, which many of the ablest physicists disallow. The 
energy of the physical world, it is maintained, is a strictly in¬ 
variable amount; matter, therefore, cannot act on mind, for 
such action would entail a decrease, nor can mind act on matter, 
since that would entail an increase, of this energy. In other 
words, the material world is held to be a *' closed system 
and as all the changes within it are mass-motions, there can be 
none which are not the effect and equivalent of antecedent mass- 
motions. But now this statement must be established on 
physical grounds: to assume it otherwise would be openly to beg 
the very question at issue. For if mind does act on matter, the 
physiofd mechanism is subject to changes from without^ and so 
often its motions are not due to antecedent motions; and this 
—^the common-sense view^-cannot, of course, be summarily 
dismissed as impossible or absurd. Now, energy is essentially 
a metrical notion, and its conservation in finite and isolated 
material systems has been ascertained by careful quantitative 
experiments. To say that the energy of the material universe 
is constant is only away of expressing the generalization 
of this result—is tantamount, in other words, to saying that it 
holds of all finite isolated systems. The whole universe may 
pijhaps be called isolated, but we do not know that it is 
finite. We cannot, therefore, apply metrical concepts to it; and 
consequently we cannot interpret the conservation of energy as 
meaning that the physical part of it is a closed system. But 
if not a closed system, then the energy of a given group of bodies 
may be increased or decre.ased without interaction bei ween that 
group and other bodies—may be increased or decreased by 
psychophysical interaction, that is to sa)'. And, moreover, 
such psychophysical interaction would not invalidate the con¬ 
servation of energy, rightly understood; for that merely means 
that the energy of a group of bodies can be altered only from 
without, and this might happen wl)enevcr such interaction 
occurred.* We seem, therefore, justified for the present in re¬ 
jecting psychophysied parallelism as one of the three possible 
modes of relating mind and matter regarded as attributes of 
the real. Not only are there psychological as well as biological 
objections which it has not yet overcome, but there are so f.ar 
no physical grounds in its favour. 

At this pomt we may again for a moment fum aside to consider 
a modified form of the doctrine—the so-callcd Consaous Auto- 
. maton Theory, an attempt to blend the old Cartesian 
Auto- Views concerning the mmds of man and brute. 
muiott" According to Huxley,® the best known modem 
Thevrf, exponent of this theory, “our mental conditions 
are simply the symbols in consciousness of the changes that 
take plwe automatically in the organism.” This conscious¬ 
ness is supposed “ to be related to the mechanism of the 
body simply as a collateral product of its working, and to 
be as completely without any power of modifying that 
working as the steam-whistle ... is without influence upon 
the locomotive’s machinery ”; thus “ tlie feeling we call 
volition is not the cause of a voluntary act, but the symbol 
of that state of the brain which is the immediate cause of 
that act.” In other words, physical changes are held to be 
independent of psychical, whereas psychic^ changes are de¬ 
clared te be their “ collateral products.” They arc called 
collateral jiroducts, or “ epiphenoinena,” to obviate the charge of 
materialism, and to conform to the interpretation of the con¬ 
servation of energy that we have just discussed. Such a theory 
i», strictly speaUng, one of parallelism no longer; rather it 
adopts, instead, the first of the two possibilities we have noted 
above as oppos^ to parallelism. According to it, matter is the 
initiating or independent variant, on whose changes mind simply 
follows suit. It is open to two fatal objections. First, it is 
methodologically unsound; its psychology is physiological in the 

1 The possibility is enough: wc cannot tell what actually happens, 
nurt do not, thcTctore, know how far the direction of matter by mind 
na-IU for a modification or limitation of physical hypothosca Cf. 
Ward, Naturalism and Agnosticism (ird ed., 1906), ii. 73 - 80 . 

* Essay on "Animal Automatism," CoJlecttd Essays, vol. i. 


bad sense. It regwds all $tMe.<i of consciouiMss as passive, 
».«. as ultimately either ” feelings ” or “ reflexes." Volhional 
activity is declared illusory; and if this be true, intellectual 
activity must be illusory too. But to detect illusion requires 
experience of reality—we only know the sham by knowing 
the genuine first; and even passive states could not be 
experienced as such save by contrast with states that are 
active. To the physical side, then, we naturally two for this 
knowledge which we are told is not to be found on the psychical; 
and we do so the more readily as, according to the present theory, 
the physical holds the primary place. But we turn in vain; 
for matter is inert, and its energy only “ works ” by taking the 
line of least resistance, like water running down hill. Moreover, 
such activity as we are in search of could only be found here in 
ca.se the physical mechanism showed signs of being intelligently 
directed, and that would also be evidence that psychical activity 
is not illusory. Is, then, the physical side after all primary ? 
No, ve reply; the assumption is epistemologically unsound. 
Tliis is our second objection. The order implied in the distinc¬ 
tion of physical phenomena and psychical eptphenomcna is 
contrary to all experience and indefensible. A physical pheno¬ 
menon IS either actually perceived or possibly perceptible; other¬ 
wise it is devoid of empirical reality altogether. But objects 
of perception are so far psychical; tliat is, they belong to im¬ 
mediate or individual experience. Therefore we cannot regard 
them as independent of this experience, nor this as their collateral 
product, i.f. as epiphcnomcnal. Again, the phenometudity sup¬ 
posed to be common to both involves, as we have already 
seen, a fundamental identity in the standpoint of each: they 
belong to the same continuous experience at different levels. 
And lastly, Uieir abstract, merely quantitative, character sfiows 
that it IS the concepts of physics, and not the facts of 
immediate experience, that .are symbolic, and .so to say epithetie. 
The attempt—either empirically or .speculatively—to outflank 
mind by way of matter is an absurdity on a par with getting 
into a basket in the hope of being able to carry oneself. 

These epistemological considerations may help us to deal with 
the prime and ultimate argument for strict parallelism. When 
all is said and done, it is urged, still the interaction of mind and 
matter remains inconceivable. But this is hardly a sufficient 
reason for denying what is prima facie a fact. Occasionalists, 
from Geulincx to Lotze, have acknowledged the same obscurity 
in all cases of transient action. Yet they did not venture to 
deny that sensations were interruptions in the psychical scries, 
the “ occasions ” for which were only to be found in the physical; 
nor that purposive movements were interruptions in the physical 
scries, the “ occasions ” for which were only to be found in the 
psychical. And surely such a position is more in harmony with 
experience tlian that of the parallelists, who maintain that each 
scries “ goes along of itself ”—a statement which, as wc have 
repeatedly urged, contradicts psychology and assumes the physi- 
i»l “ explanation ” of life. Whereas occasionalism leaves the 
question of ultimate means to be dealt with by a metaphysics 
which will respect the facts," parallelism forecloses it on the basis 
of a ready-made metaphysic.s—modern naturalism, that is to 
say—in which psychology as on independent science is entirely 
ignored. Starting with a dualism as absolute as that of Descartes 
—but replacing his two substances by one, enjoying the otium 
cum dignitole of the Unknowable—starting, too, from the physical 
side, no wonder such a philosophy finds that what is for us the 
most familiar and of the supremest interest, the concrete world 
of sense and striving, is for it the altogether inconceivable, the 
supreme “ world riddle.” And yet if the naturalist could deign 
to listen to the plainc.st teachings of psychology and of epistemo¬ 
logy, the riddle would seem no bngcrinsoluble,forhisphemoneiial 
dualism and his agnostic monism would alike disappear." The 
materUJ mechanism which he calls Nature would rank not as the 
profoundesl reality there is to know: it would rather become— 
what indeed “ machine ” primarily connotes—an instrument¬ 
ality subservient to the “ occasions ’’ of the living world of ends; 
arid so regarded, it would cease to be merely calculable, and 
" Cf. Lotie, Metaphysih, § 61 pn. 
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•would be found intelligible as well. Psychophysical parallelisin, 
then, we conclude, i$ not a phQosophic^y tenable position; and 
—pending the metaphysical discussion as to the ultimate nature 
of interaction generally—^wc have to rest content with the 
second of the three possible modes of connexion above defined, 
as occasionalism formulates it. According to this, the two 
series, the psychicsd and the pliysical, are not independent and 
“ clo^ ” against each other; but in certain circumstances— e.g. 
in perception—physical changes are the occasion of psychical, 
ana in certain circumstances— e.g. in purposive movements— 
psychical changes are the occasion of physical: the one change 
not being explicable from its psychical antecedents, nor the 
other from its physical. 

Into the metaphysical discussion we cannot, of course, enter 
here. It must suffice to say that it will not be conducted on i 
the lines of our present inquiry ; it will not start from a dualism 
of matter and mind, either regarded as substances or as pheno¬ 
mena. Its problem 'will rather be the interaction of subject 
and object—a duality in the unity of experience, which by no 
means coincides with the dualism of matter and mind,neurosis 
and psychosis, and the like. 

Comparative Ps'Vcholoc.y 

48. Psychonc'.iral parallelism is no doubt a well established 
generalization; nevertheless, concerning its exact range and its 
precise meaning there are differences of opinion. It is applicable, 
every one will allow, so soon as there is evidence of experiences 
indwdually acquired ^cf. § 3); and from such point onwards, in 
ascending any biological phylum, we find that the psychical 
and neural aspects differentiate and develop together. But 
how when we descend ? Interpreting the neural correlate 
physiologically, and not morphologically, as referring primarily 
to function and not to structure, ivc find that even in unicellular 
organisms it is still present as irritability and conductivity 
(leading to contraction, secretion, Ac.). But as at higher levels 
psychosis is correlative to neurosis, 1he principle of continuity 
would seem to justify us in assuming a like correspondence 
here. Moreover, “ learning by experience,” the comparative 
psychologist’s criterion, obviously presupposes some antecedent 
and underlying process, of -which it is the differentiation and 
development. And our general analysis of mind, if correct, 
enables us to describe this process—*' the irrcdueible psy'chical 
minimum,” of which we are here in search. We have such 
complete psychosis—and it is the simplest we kno-w—in the 
emotional or diffused movements that follow immediately 
upon sensation; and these are so far purposive—though not 
intentional—^that they tend to heighten or retain what is 
pleasurable, and to allcidate or remove what is|)ainful. Given 
tliat plasticity, which is the psydiological presupposition of all 
acquisition, then lewning by experience is a possible develop¬ 
ment from such a primitive stage. 

But though every psychosis have its concomitant neurosis, 
it is uncertain how far the converse holds good, 'flie action of 
the heart, for example, depends upon neuroses of which we 
have now no dirtd consciousness. Facts of this kind have led 
to three hypotheses concerning the lowest forms of life, differing 
more or less from that just proposed, (i.) Perfectibility and 
instinct are found, it is said, to be m inverse ratio. Hence in the 
lowest formsof life there is no “ learning by experience,” because 
a stationary state of complete adjustment to environment has 
been already attained, and all reactions have therefore become 
‘‘ secondarfly automatic ”; consciousness, having served its pur¬ 
pose, has disappeared. To such a very Buddhistic psychology it 
may be objected: (i) that even organic reflexes 1el! upon the so- 
called vital sense or cotnaesihesis, and so far—the irreducible 
minimum beii^ still intact—do not preclude all possibility 
of learning, should occasion arise; and (2) that the psychicsd 
life, e-ven of a Protozoan, does not, according to the best evidence, 
show any such mechanical finality as is here supposed.' (ii.) 
According to the second view, which is advocated by Herbert 
Spencer, the behaviour of the lower organisms is wholly made 

' Cf. H. S. Jennings, Behaviour of the Louier Organisme (190O). 


Up of such reflexes, supposed to be devoid of all psychical con¬ 
comitants; but consciousness—so far from having disappeared 
—first comes upon the scene at the opportune moment when the 
increasing complexity of the mechanism calls for its guidance. 
Psychologically this hypothesis is less defensible than the last, 
and it has already been dealt with at some length (cf. § 7). It 
not only assumes, as that does, far more uniformity in the 
interaction of organism and environment than the facts warrant, 
but in regarding life as prior to mind, and as the means of its 
evolution, it burdens science with two insoluble problems 
instead of one. For even if it were possible chemically to build 
up protoplasm, we should still be as far from organisms as a 
heap of bricks are from potting themselves together as a house, 
(iii.) The last view we have to notice is essentially an extension 
of the preceding, and is chiefly interesting as a reiMctie ad 
absurdum of that. The physics of colloidal substances — at 
present wanting, but confidently expected “ in the near future ” 
by certain biologi.sts—is the key which is to unlock the mysteries 
of protoplasm. Certain organisms, regarded as varieties of such a 
substance, react positively to a given physical property of the 
environment, and others negatively: thus a moth flics towards 
the light, and a centipede runs from it—the one is positively, 
the other negatively, “heliotropic”; the radicle of a seed, 
growing downwards, is, positively, the plumule, growing up¬ 
wards, Ls, negatively, “ gcotropic.” Instincts are but complexes 
of such Iropisms, and owe their character entirely to the sym¬ 
metrical form and definite structure of the colloidal substance. 
Now if it facilitate the work of the biologist to say that when 
wh.at we ordinarily regard as a hungry caterpillar climbs to the 
tip of a branch it is forced so to do by positive heliotropism; 
that then po.sitive chemiotropism sets up mastication of the 
young buds; and that, lastly, “ wc can imagine this proce.ss lead¬ 
ing to the destruction of the sub.stunces in the skin of the animal 
that are sensitive to light, and upon which the heliotropism 
depended,” .so leaving it free to crawl downwards and come in 
contact with the new buds which have in the meantime unfolded - 
—if such language serve any useful purpose, all well and good; 
only it must be applied to the hungry man too: in short, all 
behaviour must be described in title same terms. For the 
champion of colloids to betake himself to consciousness as he 
approaches the higher forms of life is as much a breach of 
metliodological parallelism as it is for the psychologist to fall 
back upon protop'asm as he approaches the lower. But to 
.suppose that psychical processes fct appear in the complicated 
form of association of ideas—which learning by experience is 
taken to imply—and at the same time to assume that such 
experience, even when it appears, is “ ultimately due to the 
motions of colloidal sub.stanccs,” these are incongruous absurd¬ 
ities which only the grossest ignorance would be bold enotigli 
to maintain. 

Concluding, as we have done, tliat mind and matter—as we 
may provisionally call them—do really interact, we naturally 
infer that organic structures arc not the result solely of material 
processes, but involve the co-operation of mental direction and 
selection: in other words, we are led to regard structure as partly 
shaped and perfected by function, mtiier than function as 
solely determined by structure, itself mechanically evolved. Aad 
such a view is justified by the fact that mechanical evofntion is 
primarily a process of “ degradation ” rather than development, 
a case of facilis deuensus contrasting with the upward struggle 
of life per aspera ad astra. Still, the notion of life or mind as 
formative and directive has its difficulties. In the first place, we 
have no experience of mind organizing matter—^no experience 
of the actual process, that is to say—however sure we may feel 
of the fart.’ Henre the oocasionalism to which here, at any rate, 
science is confined. But even so, the diffictrlty is not whoHy 
removed. In the handicrafts whence we derive the conception 

• Cf. J. Loeb, Comparative Psychology (1901), pp. 1S8 sqq.—an 
interesting book, full of psychological crudities. 

* But, of GourBC, a thoroughgoing spiritualism ought to explain 
the very existence of matter as really the appearance or maniiesta- 
tion of mind. 
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of organs the artificer handles, but does not literally order, his 
tools—as if they too were intelligent. The conscious direction 
of such movements is doubtless facilitated by the fact that many 
of the complex co-ordinations actually involved in them are 
carried out automatically, thanks to structural modifications, 
cither inherited or acquired. And, regarding life phylogeneti- 
cally, we can imagine this process carried back indefinitely. 
Indeed, if it be illogical to talk of mechanisms evolving them¬ 
selves and giving rise to tlie beings whose ends they serve, we 
have no choice but to accept this dualism of mind-shaping and 
matter inert. No choice, that is, unless we can establish the 
primacy of the psychological standpoint. Here we have duality 
but not dualism, and the object is not inert, i.e. is not matter. 
But still there remain two difficulties—possibly resolvable 
into one—the plasticity already referred to as involved in all 
biological development and hereditary transmisssion; as to 
these, psychology is almost wholly in the dark.’ 

AuTHOBl'rtES .—llislorical ; There are few good works on the his¬ 
tory of psychology; the only one in English, K. Blakcy, History of the 
Philosophy of Mind from the Earliest Perwd to the Present Time 
(London, 1848); is poor. F. A. Carus’s Geschichte der Psychologic 
(Leipzig, 1808) is at least u.soful for reference. A work bearing the 
same title by H. Sicbeck—the first part consisting of two divisions: 
(i.) Die Psychologie von Aristoteles, (ii.) Die Psychologic von Aristotetes 
biic tu Thomas von Aquino (Gotha, 1880 and 18H4)—is thoroughly 
and carefully done. Siebeck has ahso confrtbufetl a senes of articles, 
" Zur Psychologie der Schola-sfik,” to tlic Arrhiv f. d. Gesch. d. 
Philos, (vols. i.-iii.). Die Philosophie in ihrer Geschichte ( 1 . Psycho¬ 
logic), by Frofessor Harms (Berlin, 1878), is also good. T. A. Hibot’s 
La Psychologie anglaise contemporaine (3rd ed., 1892) and La Psycho¬ 
logic allemande contemporaine (2nd ed., 1885) are lucid and concise 
in style, though the latter work in places is superficial and inaccurate. 
Ot Max Dessoir’s Geschichte der neueren deutsihen Psychologie the 
section dealing with (lie lyth-ccntiiry writers prior to Kant went 
into a second edition in 1897; it contains a usetul collection of 
material. From Les Ongines de la psychologie contemporaine (2ud 
ed. 1908), by the neo-Tliomist scholar Mgr D. Mercter, much may 
be icarnt, though its puriiose is not primarily historical. 

Positive : The recent output of systematic works on p.sychology 
has been voluminous. Among the most important ol these may be 
mentioned J. bully’s The Human Mind (2 vols., 1892}; W. James, 
Principles of Psychology (2 vol.s., i8go); G. F. Stout, Analytic Psych¬ 
ology (2 vols., 1890) : A Manual of Psychology (2ntl ed., iqoi); H. 
Holtding, Outlines of Psychology (1891; translated from the Danish); 
G. T. Ladd, Psychology. Descriptive and Explanatory (1894); W. 
Wundt, Grundriss der Psychologie (4th ed., igor, trandated); F. 
Jodi, Lehrhuch der Psychologie (2 vols., and-ed., 1902). Dealing 
mainly with experimental psychology are ; Kiilpe, Grundriss der 
Psychologie auf experiinenteller Grundtagedargesiellt{ 1893; translated); 
Ebbinghaus, Grundsiige der Psychologie (3rd ed., 1908), Bd. I.; and 
E. B. Titchener, Experimental Psychology: a Manual of Laboratory 
Practice (2 vohs., 1901); C. S. Myers, Experimental Psychology (1908). 

Of the older more advanced textbooks Protessor Volkmann s 
Lehrhuch der Psychologie (2 vols., 3rd ed., 1885; edited by Cornelius) 
is written in the main from a Herbartian standpoint. To the 
honoured name of Lotze beloiigs a distinguished place in any enu¬ 
meration of modern productions in philosophy; his Medicinische 
Psychologie (Gottingen, 1852) is still valuable. A large part of his 
Mihrohosmos (3 vols., 3rd ed., 187O-1880: trans. into Enghsh, 2 vol-s., 
1885) anel one book of his Metaphysih (and ed., 1884; also traps, 
into English) are, however, devoted to psychology. The doctrine 
of evolution has been as fruitful in this study as in other sciences 
tliat deal with life. In this re-spect Herbert Sjicnccr's. Principles 
of Psychology (2 vols.jfrd ed., i88i) and Data of Ethics (1879) oec^y 
a foremost place. Dr Alexander Bain's standard volumes. The 
Smses and the Intetleit (4th ed., 1894) and The Emotions and the Will 
(3rd ed., 1875), contain a good deal of “ physiological psychology,' 
but no adequate recognition of the importance of the modern 
theory of development. Wundt's Physioiogische Psychologie (3 vols., 
f)th ed., 1908 seq.) is indispensable to the student of this subject. 

Specially interesting as treating psychological problems on new 
lines are La Psycholoae des idles-forces, by A. Fouill^e (2 vols., 1893) 
—perhaps the best French contribution to recent psychology; its 
cardinal point is the fundamentally dynamical character of the 
psychical. R. Avenarius, Kritih der reinen Erfahrung (2 vols., 
1888-1890; and ed., 1908), is an attempt, on the model of Kirchholl 
and Mach's treatment of physics, to describe eiqieriencc, taking the 
relation of the central nervous system to the environment as starting- 
point. Its strange and forbidding terminology prevented the timely 
recognition of its merits; but since the author's death in 1896—from 
ovirwork and disappointment—quite a literattlre has grown up, 

’ On the subject of comparative psychology generally, see Animal 
Behaviour (1900), by Professor C. Lloyd Morgan; L. T. Hobhouse, 
Mi'iiif in Evolution (lyoi). 


partly expository, partly controversial, devoted to this latest 
critique. H. Cornelius, Psychologie als Erfahnmgswissenschaft 
(1897), rather epistemological than psychological, claims affinity 
with the critiques of Kant and Avenarius. In J. Rehmke't Lehr- 
buch der allgemeinen Psychologie (and ed., 1905)—a psychology with 
a soul, and claiming to be phiiosophy as well—the problems of 
perception and of psychoncural interaction are discussed al len^h. 
F. litcatano, Psychologie vomempirischen Slandpunkte (1874), vol. i., 
treats presentations and judgments as fundamentally distinct, 
feeling and willing, on the other hand, as fundamentally one. His 
influence on Austrian psychologists has been considerable, and is 
more or less apparent in the following : K. Twardowski, Zur Lehre 
vom Inhalt ur.d Gegenstand der Vorstellungm (1894); A. Mcinong, 
Psychologisch-ethische Untersuchungen cur Werththeorie (1S94), and 
also numerous important papers; v, Ehrcnfels, System der Werth- 
Iheorit (2 vols,, 1897-1898); A. H6flcr, Psychologie (1897). 

Important as treating of particular topics are C. Stumpf, Ton- 
psychologie (2 vol.s., 1883-1890); A. Lclimann, Die Hauptgesetee des 
menschlichen Gefdhlsleben (trans. from the Danish; 1892): various 
monographs by T. A. Ribot on diseases of memory, will, personality, 
on the p^chology of attention, of the emotions, of general ideas, &c., 
all translated into English; J. M. Baldwin, Social and Ethical Inter¬ 
pretations in Mental Development (1897); W. Wundt, VSlkerpsycho- 
‘Ogie (3 vol.s., lyoo); W. McDougall, An Introduction to Social 
Psychology (1908). 

There arc .several ])criodicals devoted exclusively to psychology, 
the cliici being the American Journal of Psychology; the Psychological 
Review; Zeitschrift fiir Psychologie und Physiologie der Sinnesorgane ; 
L'Anniepsycholugique; Ihe British Journal of Psychology; and Archiv 
, fUr die gesammte Psychologie, (]■ W.*) 

j PSYCHOPHYSICS (from Gr. 4011I, tpiia-iy, nature^, a 

! dejmrtment of psychology which deals with the physiological 
! aspects of mental phenomena, and in particular investigates 
I the quantitative relations between stimuli and the resultant 

■ sensations. Following the Introspective school of which the 
I lost leader was Alexander Bain, the tendency of psychological 
I investigation, in the hands of Fechner, Helmholtz, Wundt, 

■ Miinsterberg, was predominantly psychophysical, and psycho- 

■ logical study, especially in Germany, where the first fully- 
' equipped laboratory was set up in Leipzig (1879) by Wundt, 

; and in America became largely a matter of experiment and 

apparatus. Such apparatus has been devised for optical, 

■ acoustituil, haptical (Gr. airrciv, touch), taste and smell experi- 
; ments. Haptical apparatus includes the kinesimeter (for cuta- 
I neous sensation), the thermaesthesiomeier (for heat and cold sensa- 
! tion), the algometer or algesimeter (for pain sensations), the 
j aesthesiomelet (e.g. those of Jaslrow and Miinsterberg), Among 
! important apparatus for measuring the time relations of mental 

processes are the d'Arsonved chronometer, which marks hundredths 
! of a second, and the Hipp chronoscope, in which the stimulus and 
I the clock are electrically connected. 

For authorities see Baldwin’s Diet, of Philos, and Psych, s.v. 

" Laboratory,” and the latest psychological textbooks. 

1 FTARHIGAII (Lagopus mutus or alpinus), a gallinaceous bird 
I akin to the grouse (g.v.). The word in Gaelic is tarmachan, 

: which appears from the end of the i6th century in many forms, 
i such as tormican, tarmichen, and even "termagant.” 

I PTERIA (mod. Boghaz Keui), the ancient capital of the 
• “ White Sy-rians ” of Cappadocia, • which Croesus of Lydia is 
I stated by Herodotus to have taken, enslaved and ruined, after 
he had declared war on the rising power of Persia and crossed 
1 the Halys (after the middle of the 6th century D.C.). Thereafter 
! he fought a drawn battle near the city, and retired again across 
the river to his ultimate defeat and doom. Pteria is mentioned 
by no other ancient authority, but it is of great interest if, as 
seems highly probable, (1) its “ White Syrian ” inhabitants were 
what we call " Hittites ” (q.v.), or at least, participants in the 
“ Hittite civilization ”; (2) its remains are to be seen in the 
immense prehistoric city and remarkable rock-sculptures near 
Boghaz Keui in Cappadocia, about 100 m. east of Angora and 
beyond the Kizil Irmak (Halys). This is the chief “ Hittite ” 
site in Asia Minor, far superior in extent to either Euyuk or 
Giaur Kalesi, which seem to have been its dependencies, and 
a centre from which roads, marked by the occurrence of 
“Hittite” monuments, radiate towards Syria and the Aegean. 
Sir W. M. Ramsay has shown with great probability that it was 
the importance of Pteria and its bridge over the Halys which 
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diverted the Persian “ royal road ” far to the north of its natural 
line. This road, in fact, followed on earlier main track whose 
ultimate objective had been different. 

The remains of Boghai Kcui are indubitably pre-Persian and pre- 
Greek. They consist of a large fortified city on a steep slope enclosed 
by two deep ravines, and falling to northward over 800 ft. from 
summit to base. The acropolis was strengthened with a circle of 
stone redoubts, between which led very narrow gateways, and wi^ 
internal redoubts as well. Just inside what seems to have been its 
principal entrance is a rock face inscribed with nine lines of" Hittito " 
characters, greatly perished (Nislian Tashband a similar inscription, 
equally illepble, can bo detected on a neighbouring rock. Below the 
acropolis on the north-east is a residential quarter, containing large 
ruins of what seems to have boon a palace or temple bnilt round a 
central court. The whole site is surrounded by a strong wall, 14 ft. 
thick, with towers about 100 ft. apE^. The monument, however, 
which earliest rendered Boghaz Keni famous is the sculptured rock 
grotto, i m. to the east, called Yasili Kaya. Here two hypactliral 
galleries are adorned with reliefs in panels, the larger gallery 
showing two processions, which, starting on both weJI.s from the 
entrance, meet at the head of the grotto. On the left wall are 
45 fignreii, headed by a gigantic male figure, erect on the bent ncck.s 
of two men. On the right wall ho is oijposed by a female of almost 
eqiial stature standing on a Icojiard or lione.ss, and followed by a 
young male with battle-axe, erect on a similar boast. Bdiind these 
are some 20 figures of mitre<l priests, &c. There can be no doubt 
that thefera^e is the great Nature goddess of western Asia, atlendetl 
by her spontaneously-generated .son, with who.se lielji she creates 
tlie world (see Great Mother or the Gods). Priests or minor 
divinities follow them. The other procession, according to the 
analogy of other monuments, should be comjx)scd of mortals bearing 
sacra and headed by their king, who makes offering or dedicates his 
city to, or engages in some my.stic union with, tlie go<ldcss. The 
ligure following him seems to be that of his high prii-st. " Hittite ” 
symbols are carved above many of the figures. Besides the procis- 
sions there are five independtsit reliefs in the small gallery and its 
approach, one repeating the figure of the high priest. 

lu 1906, as the result of the discovery of cuneiform tablets at 
Boghaz Kcui by E. Cliantre in 1890, a concession lor the excavation 
of the site was obtained by the Berlin Oriental Society, and H. 
Winckler was sent to make a preliminary examination. He found a 
number of tablets in two languages, Babylonian and local, the latter 
being that of the Arzawa letters found at 'IVll el-Amarno. Among 
them was a cuneiform copy of the treaty made by Kamescs 11. in 
his 2oth ye.ar with the king of the Khcta, and inscribed on a wall 
at Karuak. In 1907 Winckler returned with O. Puchstein and others 
and made regular excavations, laying bare much of the fortifications 
and two temples, and finding inscribed monuments and many more 
tablet B. From those written in Babylonian Winckkr lias established 
the lact that Boghaz Kcui was the. capital of a poweriul Haiti 
dynasty from tlie midille of the i6th century u.c. to at least 1200 B.c. 
He claims further that its ancient name was Hatti. At the height 
of its power it ruled all Asia Minor down to the Aegean and northern 
Syria to tho headwaters of the Orontes, and was also overlord of 
the Mitanni and tho Amurri (Amarru) in Mesojiotaraia. It h^ 
continual relation on terms of equality with Egypt and Babylonia. 
The four kings of the Khetn, alluded to by n.ame in Egsqitian text.s, 
have been identified with kings of Boghaz Keiii. The decline of 
Hatti power began with the exiiansion of Assyria after 1100 ».c. 
and Cappadocia soems to have been inferior to Phrygia after the 
rise of tho Midaean dynasty in the 9th and Hth centuries. It should 
be added that the identification of Boghaz Keui with the PUiia of 
Horoditus has not yet been confirmed, and the latter name has been 
claimed for a primitive .site at Ak-alan near Sainsiin by Tli. Makridi 
Bey, as the result of his excavations for the Constantinople Musoum 
in 1907 (see Hittitks). 

AtiTBoiUTiES. —C. Ritter, Erdkunde, xiiiitC. Texiei', Descr. deVAstc 
Mineuft (i.. 1843); ]■ Hamilton, Researches, &c. (1842): 11 . Barth, 
Reist von Trapetunt, &c. {F.rgdm. Petermann's Geog. \ i860); 
G. Perrot and E. Guillaume, Uxpl. arch, de la Gatatie (18O2-1872); 
K. Humann and O. Puchstein, Reisen in Kteinasien u. Nordsyrien 
[1890); Murray's Guide to Asia Minor (1894); G. Perrot and C. 
Chipiez, Hist, de Vart (188(1), vol. iv.; Lord Warkworth, Notes 0/ a 
Diary, &c. (1898); E. Chantre, Mission en Cappadocic (1898). (For 
recent excavations sec Hitiites.) (D. G. H.) 

FTEBIDOPHYTA (Gr. irrtpw, fern, and <^utuv, plant), or, as 
they are frequently called, the Vascular Cryptogams, the third 
of the large subdivisions of the vegetable kingdom. The Ferns 
form the great majority of existing Ptcridophytes. t he importance 
and interest of the other groups, of which the Club-mosses and 
Horsetails arc the most familiar examples, depend largely on 
the fact that they are the surviving representatives of large 
families of plants which flourished in earlier geological periods. 
(See Palaeobotany.) 

The relation which exists between the two alternating stages 


or generations, which together constitute the complete life-cycle 
of all pl .nts higher than the Thallophyta, is perhaps the most 
natural characteristic of the Pteridophyta. the 
germinated spore of a fern plant, which must not be ' 
confu.sed with the “ seed ” of seed-bearing plants, a small, flat, 
green organism is developed; thi.s is the prothallus (gametophyte, 
sexual generation; fig. 7). As the result of fertilization of an 
ovum produced by this, the fern plant (sporophyte, asexual 
generation) originates; from it spores are ultimately set free, 
with the germination of which the life-history again commences. 
The point common to all Pteridophyta is that from the first the 
gametophyte is an independent organism, while the sporophyte, 
though in the first stages of its development it obtains nutriment 
from the prothallus, becomes physiologically independent 
when its root develops. This independence of the two genera¬ 
tions for the greater part of their lives distinguishes this group 



FlQ. I.—Diapr.Tmniatic sketches of prothalli of— 

(1. Equisetum. e, Sclagiiiella. 

b. Lycopodium ceriiuum. /. Botrycliium virginianum 

p, L! phlcgniaria. e, Helminthostacliys. 

d, L. clavatiim. h, A Fern. 

I, Salvinia. 

on the one hand from the Bryophyta (in which the sporophyte 
is throughout its life attached to the gametophyte), and on the 
other hand from the flymnosperms and Angiosperms (in which 
the more or less reduced gametophyte remains enclosed within 
the tissues of the sporophyte). 'The gametophyte, which is 
usually dorsiventrul, though in some coses ri.diolly symmetrical 
(fig. i,’f>), is a small thallus attached to the soil by rhizoids. In 
stmeture it is equally simple, being composed of parenchyma¬ 
tous tissue without any clearly marked conducting system. 
Usually it grows exposed to tlie light Md contains_ chlorophyll, 
but subterraneon saprophytic prothalli also occur in the Lyco- 
podiaceae and Ophioglossaceae (fig. i, c, d, /, g). In the hetero- 
sporous forms the gametophyte is more or less reduced (fig, 1, 
e, f). The reproductive organs tiltimatcly produced on the same 
or on different individuals are of two kinds, the antheridia and 
archegonia; the origin of both is from single superficial cells ot 
the prothallus. The antheridium (fig. 8) at maturity consists 
of a layer of cells forming the wall which encloses a group of 
small cells; from each of the latter a single motile spermatozoid 
originates. The archegonium (fig. 9) consists of a more or less 
projecting neck and the venter, which is usually enclosed by the 
tissue of the prothallu.s. A central series of cells can be distin¬ 
guished in it, the lowest of which is the ovum; above this come 
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the ventral canal cell and one or more canal cells. When the 
archegonium has opened by the s^aration of the terminal cells 
of the neck, the disintegration of the canal cells leaves a tubular 
passage, at the base of which is the ovum (fig. g, b). Down this 



I'lc. 2 .— Diagrammatic sketches of spore producing members of— 


of the spores a reduction to the number charaetcristio of the 
ganietoph)rte takes place. 

The systematic arrangement of the Vascular Cryprtogams 
for the purposes of identification and description necessarily 
remains uncWsged, while the comparative morpho- 
logy is being more fully worked out. But modiiica- cgtioa, ’ 
tions in the order of placing the natural groups are of 
importance in expressing the results of such investigations. 
Such a scheme may be placed here in a tabular form before 
entering on the consideration of the life^story, natural 
history, morphplc^', and classification of the several groups :— 

Bterldephjrts. 

I. 

III. PslUOTALSS . . PsiloiaCKU, 

f Lycopodiacw. 

IV. 

\lsottauM. 

V. Ofhioclossalis . Ophioglossactat. 


IV. I.VCOPODIA1.ES 


Ofhioclossalis 


VI. Fiucales. 


' /MaroHigciM, 

Osmtindaceat. 
HehitMociaa. 
GUichuHiactae. 

Filicactaf . 4 MataniaciaK 
Loxsomaceat, 
HymmophyUacead 
CyathtMtae. 
{j’olypodiacaat. 


a, Equisetum. d, Ophioglossum. g, Nephrodium. 

b, Lycopodium. e, Kuulfussia. *, Salvinia. 

F, Psilotum. /, Angioptcris. 

(All except<I represent vertical sections of sporangiophoreorsorus.) 

canal the spermatozoid, which in the Ferns has been thown to 
be attracted by reason of its positive irritability to malic acid, 
passes and fuses with the ovum. After fertilization the latter 
surrounds itself with a cell-wall and develops into the sporo- 
phyte. The early segmentation of the embryo differs in the 
several groups, but usually the first leaf or leaves, the apex of the 
stem and the first root are differentiated caijy, while a special 
absorbent organ (the foot) maintains for some time the physio¬ 
logical connexion between the sporophyte and the prothallus. 
The sporophyte is always highly organized both as regards 
form and structure. Root, stem and leaf c:an be distinguished 
even in the simplest forms, and the plant i.s traversed by a well- 
developed vascular system. The reproductive organs of the 
sporophyte are the sporangia, within which the spores are 
produced; the sporangia are often borne on or in relation to 
leaves, which may be more or less distinct from the foliage 
leaves in form and structure (cf. fig. 3). The cells qf tlie w^l 
of the sporangium are usually so constructed as to determine 
the dehiscence of the sporangium and the liberation of its spores. 
The .spores produced in each sporangium vary from very many 
to a single one in the case of seme heterosporous forms. These 
latter bear spores of two kinds, microspores and megaspores, 
in separate .sporangia. From the microspore an extrenqely 
reduced male prothallus and fiom the megaspore the fcrnalo 
prothallus, develops (cf. fig. i, e). The spores of the homosporous 
Vascular Cryptogams are usually of small size; the prothalli 
produced from them usually bear bothantheridia and archegonia, 
though under special conditions an imperfect sexual differen¬ 
tiation may result. Tlie complete life-history, with its regular 
alternation of gametophyte and sporophyte, is now known in all 
except a few care genera of recent Fteridophyta, and will be 
described in connexion with the several groups. A cytological 
difference of great importance between the two generations can 
only be mentioned in passing. The nuclei of Uie cells of the 
sexual generation possess a definite number of chromosomes 
and this number is sdao characteristic of the sexual cells. On 
fertilisation the number iadoubled and all the cells of the spore- 
bearing generation have the double number. On the formatioa 


These main subdivisions are of unequal size and importance. 
The Sphenophyllales are only known in a fossil state, while the 
Equisetales, Lycopodiales and Filicales include both living and 
extinct representatives. The small groups of recent plants forming 
: the Psilotales and Ophioglossales ore given independence in this 
; scheme of classification owing to their exact affinities iWth the other 
' phyla being at present doubtful. 

i I. Equisetales. —The plants ol the .single living genus 
Equiseium, which vary in height from a few inches to 40 ft., 
liave subterranean rhizomes, from which the erect shoots arise, 
j The liabit of the plant depends on the degree of branching rather 
than upon the foliage. The intemodes are elongated and 
I hollow. The leaves are borne in whorls, those of each whorl 
j coheiing, except at their extreme tips, to form a sheath. The 
leaves of successive whorls alternate with one another, and this 
applies also to the branches which arise in the axil of the leaf 
sheath. In most species many of these buds, which alternate 
with the leaves, remain dormant, but in others the aerial shoots 
are copiously and repeatedly branched. In some ^ecies 
branches of the rhizome with tuberous intemodes are formed, 
which serve a.s a means of vegetative reproduction. The roots 
which arise from fhe base of the lateral huds remain undeveloped 
on the aerial stem. The vascular bundles equal in number the 
j leaf-teeth from which they enter the stem and form a single ring. 

Each bundle runs downwards through one intemode and then 
I divides into two branches which insert themselves on the alter¬ 
nating bundles entering at this node. The young stems, and the 
older stems of certain species, are clearly monostelic; but in 
other species an inner and outer endodermis may be present, 
or an cndodermal layer surrounds each bundle. Tlie vascular 
bundles themselves are collateral, the xylem consisting of the 
protoxylem, towards the centre of the stem, and two groups of 
xylem, between which the phloem is situated; the protoxylem 
elements soon break down, giving rise to the carinal canal. 
Only the median or carinal strand of xylem is common to.stem 
and leaf; the lateral cauline strands possibly represent, the 
leraains of a centripetally developed mass of primaty xylem. 
There is no secondary thickening except at the node in E, 
maximum, where some short tracheides, arranged in radial rows, 
arise from a cambium. The stems, the surface of which exhibits 
a number of ridges with intervening furrows, perform the greater 
part of the work of assimilation. The chlorophyll-containing 
tissue readses the surface at the sides and base of the funojvs. 
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where stomata of peculiar form occur in the epidermis, while 
subepidermal strands of sclerenohyma occupy the ridges. In 
the cortical tissue beneath each furrow a wide intercdilul^ space 
is present running the length of ,the intemode, and called the 



(C, D, K from StrasburRc/B Lthrbuch dev Soiaitiii, by pcrmhsion of Gustav Fischer.) 


Fig. 3.— Equisetttm maximum. 

A, Longitucliual section of the rhizome, inclndiiig a node and 
portions of tire adjoining internode.>i; A, septum between the two 
internodal cavities, hli; gg, vascular bundles; /, vallecular canal; 
s, Icaf-shcath. 

B, Transverse section of the rhizome; g, vascular bundle; /, valle¬ 
cular canal. , • , 

C, Fertile shoot showing two leaf-sheaths and the terminal 
strobilus. 

D, li, Sporophylls bearing sporangia, whicli in F have opened. 

vallecular canal. The central cylinder of the root, in which 
there are .several xylem and phloem strands, has around it a 
two-layered endodermi.s, the inner layer of which appears to 
take the ])lace of a {rericvcle. The sporangia are borne upon 
lateral outgrowths of the axis (the sporangiophoris), whidi 
arise in whorls and are as.socijited in definite strobili or cones 
(fig. 3, C); at the base of the cone an outgrowth of the axi.s like 
a rudimentary leaf sheath (the annulus) is present. Eacli 
sporangiophore (fig. 3, D) consists of a stalk expanding into 
a pel I ate disk of hexagonal outline; from the inner surface of 
the latter six to nine large sporangia hang parallel with the stalk. 
The single vascular bundle supplies a branch to the ba.se of each 
sporangium. The latter arises from a number of superficial 
cells, the cells destined to form the spores being derived from a 
single one of these. A tapetal layer is derived from the cells 
surrounding the sporogenous group, and the arrest of a number 
of the spore-mothc.r-cells further contributes to the nourishment 
of the remainder, each of which gives rise to four spores. The 
outermost laj'er of the cell-wall of the ripe spore splits along 
spiraMines, giving rise to the elaters; these two long strips of 
wall, atudied by their middle points to the spore, lend to 
straighten out in dry, and close round the spore in damp air. 
They thus assist in the opening of the sporangium, which takes 
place by a slit on its inner face. Further, several spores will be 
likely to germinate together owing to their elaters becoming 
entangled; a fact of some importance, since the antheridia and 
archegonia, though occurring sometimes on the same prothallus, 
are more often borne on separate individuals. The prothaDi 
contain abundant chloroiAyll, and are dorsiventral. Those 
that bear the antheridia are the smaller, and are either filamen- 
tous, or flattened, and irregularly lobed. The antheridia are 


deeply sunk in the tissue; the spermatozolds consist of a spiral 
of two or three coils, the numerous cilia being attached to the 
pointed anterior end. The female prothalli, which are sometimes 
branched, consist of a thick cushion bearing thin, erect lobes, at 
the base of which the archegonia are situated. The nedcs 
of the latter are short, the central series of cells consisting of 
ovum, ventral canal cell and one or two canal cells. The 
half of the embryo directed towards the archegonial neck 
gives rise to the apex of the stem and a sheath of three leaves, 
the other half to the small foot and the primary root. The first 
shoots are of limited growth, being replaced by lateral branches, 
which gradually acquire the number of leaf-teeth characterutic 
of the species. 

Fossil speciuM, some of which attained a great size, are known, to 
which the name Eguixrtites is given, since tn^ appear to be closely 
allied to the existing forms. Two other extinct genera, PhvUotktca 
and Schixofuufa, may be mentioned here. Abnormal mecUnens of 
Eguisetum in which the strobilus is Intemipted by whons of leaves 
are of interest for comparison with the fructification of PhyUothtca. 
The most important and best known of the extinct Equi-setales are, 
however, the Catamites (see Palaeobotawy : FafasariHr). In the 
primary structure of the stem the Calamites present many points 
of rc.semblancB to Equiseium, but secondary thickening went on in 
both stom and root. Theso plants, which appear to have grown 
in swampy soil, thus attained the dimensions of considerable trees. 
The leaves, which were of simple form (except in Archaeocalamites, 
where tlioy forked), were inserted in whorls at the nodes; they were 
either free from one another or cohered by their bases into a Meath. 
The branches alternated in position with the leaves, and ^rang 
from just above the insertion of the latter. Some of the branches 
terminated in cones, which present a general similarity to those of 
Egui.’ietum. This similarity is clo.sest in Afchaeocalamitea, an ancient 
type found in Upper Devonian rocks; in this the stxobilns consists 
of peltate sporaugiophores inserted in whorls on the axis. In the 
other Calamarian strobili known the whorls of sporangiophores are 
separated by whorls of bracts. In some the sporangiophores stood 
midway between the sterile whorls, while in others they approached 
the wliorl above or below. There is a close resemblance between 
these sporangiophores and those of E^isxtum, but as a rule only 
four sporangm were borne on each, ^mo Calamitea were hetcro- 
sporous, sporangia with microspores and nicgaspores being found 
in the same cone. ' 

Our knowledge of the extinct Equisctales, fall as it is with reflect 
to certain types, does not suffice for a strictly phyloguncfic classifica¬ 
tion of the group. Tlic u.sual subdivision is into Equisetaoeae 
including Equisetum and Equisetites (with which PhyUothtca and 
Sekitoneura may be provisionally associated), and Calamariaceao, 
including Calamiits and Archatocatamitts. 

II. Sphenophvllales.— -Tlic two very distinct genera 
Sphenophyllum and Chtirostrobus, included in this group, are 
known only from the Palaeozoic rocks. Though the high 
specialization of this ancient group of plants renders the deter¬ 
mination of their natural affinities difficult, indications are 
afforded by anatomy and the morphology of the strobilus. 

In general appearance the species of Spktnaphyllum (the remains 
of Chtirostrobus known do not allow of any idea of its habit being 
formed) present some resemblances to the Equisetales. The long, 
sparingly branched stem bore at the somewhat swollen nodes whorls 
of six to eighteen wedge-shaped or linear leaves, which did not alter¬ 
nate m successive whorls. Both the broader and narrower leaves 
may be more or less dcemly divided, and both forms may occur on 
the same shoot. From the relation of the thickness of the stem to its 
length it may be inferrod tlial the shoots of Sphtnophyllum derived 
support from adjoining plants. Withput entering into detail regard¬ 
ing the anatomy, it may be stated that secondary thickening took 
place in both genera. The single stele in the stem, consisted of the 
phloem surrounding a solid central strand of xylem, the groups of 
protoxylom being situated at the projecting angles. In Sphtno¬ 
phyllum, in which the transverse section of the X)dem is triangular, 
there were three or six protoxylcm groups; in Chtirostrobus they were 
more nnmerou.s. The anatomy of the stem is thus very unlike that 
eharacteiiitic of the Equisetales, and presents essential points of 
resemblance to Uie Lycopodiales and especially to tho Psilotalcs. 
The general morphology of the cones, on tho other hand, suggests 
some affinity with the Equisetales. The cone of Sphenophyllum 
consist^ of an axis bearing at the nodes whorls of bracts, united 
b^w into a sheath. The overlapping bracts afiorded protectioa 
to the sporangia, which wore borne on sporangiophores sprin^g 
from the upper surface of the coherent bracts near their origin 
from the ajos; two sporangiophores usually arose from each bract, 
and sometimes adhered to its upper surface for some distaaeo. 
Each bent round at the upper end, and bore one or two sporangia 
on the side tumsd towards the axis. The mature sporangium 
had a wall ot a single layer of cells, which were larger towards (he 
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bage, where they continued into the epidermis of the sporangiophore. 
In Sphenophyllum fertile both the ventral lobes of the sporo^yll 
(corresponding to the sporangiophorcs in other species) and the dorsal 
lobes, which in other species are sterile, were developed as peltate 
sporangiophorcs. In other species of Spkenophyllunt, which are 
known only as impressions, single sporangia, or groups of four, 
appear to have been inserted directly on the upper surface of the 
bracts. In Ckeirostrobus a similar relation of sporangiophorcs to 
bracts existed, but here each bract was divided into three segments. 
From each segment, near its base, a stalked peltate sporangiophore 
arose; this bore four sporangia, which hung parallel to the stalk. 
That these three sterile segments, with their sporangiophorcs, arc 
together comparable to one of the bracts of Sphenophyllum, with its 
sporangiophorcs, is shown by the vascular supply in each case licing 
derived from a single leaf-trace. So far as is at present known, 
the Sphenophyllales were homosporous. The differences between the 
two genera described above are sufliciently marked to justify the , 
division of the Sphenophyllales into the two orders Sphcnophyllaccac j 
and Cheiroslrobaceac. A consideration of the characters of both 
shows that the Psilotale.s are the nearest living representatives of 
the Sphenophyllales, while resemblances suggesting actual relation¬ 
ship exist between tills group and the Equisetalcs and Lycopodiales. 
It lias been suggested that the Sphenophyllales may have sprung 
from n very old stock which cxi.sted prior to the divergence of the 
latter groups. So long, however, as our knowledge of these phyla 
is confined, as at present, to specialized forms, the nature of the 
relationsliip between them must remain to some extent hypothcUcaf. j 

III. PsiLOTaLES.—The two genera Psilotum and Tmesiplfris, I 
which are provisionally i.solated in this group, have u.sually been j 
classed with the Lycopodialcs. Recent work both on their j 
anatomy and on the morphology and stnictiire of their spore- ! 
producing organs has however tended to show that their ■ 
peculiarities can be best understood in the light of our knowledge j 
of the Sphenophyllales. Some authorities place them in this 
group and there is much to be said in support of the close rela¬ 
tionship implied. The Psilotaccae, however, differ from the 
Sphenophyllales in a number of definite features, .such as the 
arrangement of the leaves singly and not in whorls, and the mode 
of branching. These differences and our -comparatively im¬ 
perfect knowledge of the Sphenophyllaceous plants which most 
closely resemble the Psilotaccae appear to justify the provisional 
isolation of the latter as a distinct group, showing affinities with 
both the Sphenophyllales and Lycopodialcs. In both Psilotum 
and Tmesipteris the functions of the root-system, which is com¬ 
pletely absent, arc performed by leafless rhizomes bearing 
absorlient hairs and inhabited by an endophytic fungus. Psilo¬ 
tum lives epiphytically or in soil rich in humus, while Tmesipteris 
is epiphytic (and, it has been suggested, partially parasitic) 
upon stems of tree ferns : the former has small scale-hkc leaves; 
those of the latter are of considerable size. The stem is mono- 
stelic, the protoxylem groups being towards the periphery of 
the xylem, the development of which is tlius centripetal; the 
centre of the stele is occupied by sclercnchymalous tissue. The 
leaves, which bear the sporangia, arc dichotomous, and do not 
form definite cones, but alternate in irregular zones with the 
foliage leaves. The sporophylls may exceptionally undergo 
further dichotomies and bear more numerous synangia. The 
sporangia of the Psilotaccae are associated in synangia, which 
occupy the same position relatively to the sporophyll, as the 
single sporangium of Lycopodium or the group of sporangia in 
Spenophyllum majus. The careful study of the development 
of the synangium of Tmesipteris, which consists of two loculi, 
and of Psilotum, which consists of three, has shown that their 
structure can be explained as originating by the septation of 

a single .sporangium resembling that of Lycopodium. Other 
views of the nature of the Psilotaceous synangium are, however, 
possible, and indeed the existence of both simple and complicated 
sporangiophorcs in the Sphenophyllaceae leaves the question 
open as to whether the synangium in existing Psilotaccae is a 
relatively simple type of sporangiophore which has persisted 
unaltered or is the result of reduction from a more elaborate 
structure. There is some reason to believe that the prothallus 
of Psilotum resembles some Lycopodium prothalli, but conclu¬ 
sive evidence is wanting; that of Tmesipteris is unknown. 

IV. Lycopodiales.— The living representatives of this group ' 
are of small size compared with the related plants which lived in | 
Palaeozoic times. A large proportion of the living species are j 


tropical, though others have a wide distribution. As general 
characteristics of the Lycopodialcs, the simple form of the 
leaves, which are generally of small size, and the situation 
of the sporangia on the upper surface of the sporophylls, 
which are often associated in cones, close to their insertion on 
the axis, may be mentioned; there are both homosporous and 
heterosporous forms, the prothalli exhibiting corresponding 
differences. A number of species of Lycopodium are epiphytic 
and those of Isoetes live submerged in water. Vegetative 
reproduction is effected in various ways: by the separation of 
the branches of a creeping stem in some Lycopodia, the persi.s- 
tence through the winter of the apex of the shoot in L. inundatum. 
and by the formation of leafy bulbils on the aerial stem of 
L. Selago and others. A highly specialized means of vegetative 
reproduction is seen in the tubers of Phylloglossum and the 
embryos of some Lycopods. The modifications shown by the 
gametophyte of Lycopodium will be dc.scribed below. All such 
special relations of the plant to its environment, which might 
be expected in the few forms of a large group which has per¬ 
sisted beyond the others, are less marked in the genus Selaginclta. 
It would appear as if the latter was more suited to the conditions 
of the existing flora, and many of tlie specific forms within it may 
nalhcr he regarded as recently evolved than as simply persistent. 

Lycopodiaccac.—This order contains the two genera Phylloglos.mm 
and Lycopodium ; the former has a single specics.confined to Australia, 
Tasmania and New Zealand, while nearly one hundred species of 
Lycopodium are known. Erect and creeping terrestrial plants and 



(From Striwburger’* l.tkrbuch dtr Brtanik.) 

Fio. 4 .—Lycopodium clavatum. 

A, Old prothallus, 

B, ITothallus bearing young sporophyte. * 

G, Portion of a mature plant showing the cre<mjng habit, the 
adventitious roots and the specialized erect branches bearing the 
strobili or cones. 

H, Sporophyll bearing the single sporangium on its upper surface. 

/, Spore, highly magnified. 

pendulous epiphytes occur in the latter genus. The simple teaves, 
which aro 01 small size and do not possess a ligule, are arranged 
^iiaUy around the branched stem in the majority of the species. 
Ac roots of the erect forms often grow downwards in the cortex 
of the stem to reach the soil. The anatomy of Lycopodium presents 
oonsiderable variety in detail, but the stem is always monostelic 
and the development of the xylem centripetal, the protoxylems 
being situated at the periphery of the stele; pericycle and endo- 
dermis surround the stele, and the wide cortex may be more or less 
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ilcrenchynuitoas. The central cylinder of the root often shows a 
n'ikin|{ resemblance to that of the stem. The Lycopodiaceae arc 
omosporons. The spores are formed in sporangia of considerable sire, 
.tuated on the upper surface and near the base of the sporophylls, 
he latter may differ from the foliage leaves and be arranged in 
efinite cones, or the two may bo similar and occupy altercate 
ones of a shoot with continuM growth; sometimes rudiments of 
porangia are found at the bases of the leaves (fig. 4). In the 
evelopment of the sporangium the sporogenous tissue is derived 
•om a number of supeiffcial cells by divisions parallel to the surface, 
he tapetum is derived from the layer of cells surrounding the sporo- 
snous group. Short trabeculae of sterile tissue have been found to 
roject into the cavity of the sporangium of some species. The 
pores, when liberated by the dehiscence of the sporangium, give 
ise to the prothallus, which is now, owing mainly to the inycstiga- 
ions of Trcub and Bruchmann. known in a number of tropical and 
smperatc species. In habit and mode of life of the prothallus 
hose present striking difforonces, which may be correlated with 
tie situations inhabited by the sporophyte, and are perhaps to be 
egarded as adaptations which have enahletl the species to survive, 
hus in L. eernuum and others the prothallus is green and grows 
n the surface of the soil (fig. i, 6); in the species living on the moors 
; is subterranean and saprophjrac. though sometimes capable of 
eveloping chlorophyll when exposed to light (fig. I, d); while in 
,. Phlegmaria and other epiphytic forms the protlialli consist of 
ne branches growing saprophytically in rotting wood (fig. i, c). 

I comparison of these various types would appear to indicate that 
he primitive form of prothallus m the genus was radially symmetri- 
al and contained chlorophyll. The prothalli of L. cernuum come 
Barest to this; in them the meristem forms a zone slightly below the 
ummit, which may bear a number of green lobes. The different 
orms of the prothallus found in L. Selago give an idea of how the 
iiore extremely modified types could be derived from such a prothid- 
us as that of L, cernuum. All the saprophytic prothalli contain 
n endophytic fungus in definite layers 01 their tteue. The anthcri- 
lia and archegonia are produced above the meristcmatic zone, and 
re more or leas sunk in the tissues of the prothallus. The most 
mportant difference in the sexual organs concerns the length of the 
uchcgonial neck; this is shortest and has only a single canal cell 
n L. cernuum, while in L. complantUum it is longer than in any other 
Vascular Cryptogam, and contains a number of canal cells. The 
permatosoiris are biciliate. The embryo in L. cernuum and other 
orms with superficial green prothalli is attached to the protliallus 
>y a small foot, and develops at first as a tuberous body (the proto- 
orm) bearing rhizoids; this forms a number of simple lea vp, and upon 
t the apex of the shoot arises later. In the saprophytic forms the 
irotocorm is absent, and in some of them the foot is of large size 
fig. 4, B), When new individuals of species which possess a proto- 
:orm arise vegetatively irom the leaves or roots of young plants, 
he protocorm appears in the young sporophyte. This fact lead.s to 
the con.sider.'ition of Phylloelossum, which 
resembles the embryo of Lycopodium 
cernuum in so many respects that it has 
been spoken of as a permanenOy em¬ 
bryonic form of Lycopod : it is in some 
respects the simplest existing Pterido- 
phyte. Its prothallus resembles that of 
L. cerniitem, but wants the crown of assimi 
lating lobes. The plant is reproduced by 
tubers, which re.semble the protocorm in 
bearing first a number of protophylls and 
later the upright shoot with it-s single 
terminal strobilus. The sporangia agree 
with those of Lycopodium in structure 
and position. 

Setigincllaccac.—^Thc single genus of 
this order (Sclaginella) contains between 
three and four hundred species. There 
is considerable diversity amon^ them as 
regards external form, the majority having 
dorsiventral aerial shoots with dimorphic 
leavca(fig. 5, yf.), while in others the shoots 
arc radially symmetrical and the leaves 
alike. The stem contains one, two or several 
steles; in one species the stele is tubular. 
The phloem completely surrounds the 
xylera, which usually develops from two 
protroxylem groups. In the aerial stem 
of the British species ( 5 . spinosa) the 
radial stele has a number of protoxylem 
groups arranged round the_^eriphery. 
much as in Lepidodendron. The cells of 
the endodermis are developed as trabe¬ 
culae, which traverse the continuous 
air-space surrounding each stele. The 
simple, uni-nerved leaves have a ligule near the base; the base 
of the ligule is somewhat sharply marked off from the other 
tissues of the leaf. In some species a depression of the leaf-surface 
encloBes the ligule, regarding the function of which little is known. 
The roots, the stele of which is monarch, may arise directly from 



iFrom Strasburger'ft Lekrtrck 
drr Botenik.) 

Fig. s-Selaginella, 

A, S. hdvetica (nat.sizc). 

B, S. denticulata, young 
plant attached to the 
megaspore (enlarged). 


the stem, or are borne on rhizophores, which spring from the 
shoot at the point of branching, and root on reaching the soil. 
In structure th^ resemble the roots, but their morphological nature 
is uncertain. The sporophylla are arranged radially in the cones, 
which are terminal on the Wanches. A single sporangium is borne 
on the axis just above the insertion of each sporophyll. Selaginellu 
is heterosporous, the megasporangia being often found towards the 
base of the cone. The development of the micro- and mega- 
sporangia is the same up to the stage of isolation of the 
spore mother-cells. The sporogenous tissue, which is referable 
to several archesporial cells, is surrounded by a tapetum, mostly 
derived from the sporogenous group. In the microsporangiuin 
all the mother-cells undergo the tetrad division, giving rise to the 
numerous microsporcs. In the megasporangium, on ihc other hand, 
the four megaspores, which arise from a single mother-cell, are 
nourished at the expense of the other sporogenous cells and of the 
tapetum. On gcniunation the micro^res give rise to a reduced 
prothallus, consisting of the small cell first cut off and a wall of cells 
cnclosmg two to four central ones; from these latter the biciliate 
spermatozoids originate. The megaspore becomes filled with the 
female protliallus, the formation of cell-walls commencing at the 
pointed end of the spore, where from the first the nuclei are more 
numerous, and later extending to the base. The surface of the 
prothallus, wliich is exposed when the thick wall of the spore is 
ruptured, may produce a few rhizoids; upon it the archegonia, con¬ 
sisting of a short neck and the central series of ovum, ventral canal 
cell and canal cell, arise (fig. i, e). After fertilization the cmbiyo 
forms a short suspensor; we apex of the stem, with a leaf on each side 
of it, is first distiuguishablc; at the base of this is the foot; while 
the root arises on the farther side of the latter. Thus the position 
of the foot in Sclaginella is different from what obtains in the other 
Vascular Cryptogams. A point of interest in this heterosporous 
genus is that the formation of the prothallus may eonuncnce before 
the megaspore is liberated from the sporangium. 

Lepidocfcndraccae.—^This order includes only extinct forms, the 
best Known of which, are the plants placed in the genera Lepido¬ 
dendron and SigiUaria, These plants, a fuller description of which 
must be sought in the article Palaeobotanv : Palaeozoic, under¬ 
went secondary incrca.se in tliickness and attained the size of large 
trees; the acml stem was more or less branched dichotomnusly. 
The leaves, which were of simple form and provided with a ligule, 
were, as the leaf-scars on the .stem show, varioudy arranged. In 
SigiUaria tho latter form vertical niws, while in Lepidodendron 
the arrangement is a complicated spiral. The stem had a single 
stele, the primary xylem of which was polyarch and centniK-tally 
developed. The upright stems were attached to the soil by u 
number of dichotoniously branched members (Stigmaria), which, 
whatever their morphological nature may be, appear to have per¬ 
formed the function of roots : they bore numerous cylindrical appen¬ 
dages, which penetrated the soil on all sides. The cones, which in 
some in-stances at least were heterosporous, present^ a general 
re.semblaiicc to those of Lycopodium ann Sclaginella, a single sporan¬ 
gium being situatc-d on the upper surface of each sporophyll. The 
cavities ol the large sporangia were sometimes traversed by trabe¬ 
culae of sterile tissue resembling tho.se found in Isoifes. In some of 
the heterosporous forms (Lepidocarpon, Miadesmia) the sporangia 
were sometimes surrounded by an intepiment; and since only a 
I single megaspore attained maturity, the structure of the mega¬ 
sporangium suggests a comparison with an ovule. 

' Isoctaceae.—The .single genus {Isoetes) contains about fifty, mostly 

! aquatic, species, though a few are amphibious or terrestrial. The 
plants present considerable uniformity in general habit, consisting 
of a short, unbranched stem, bearing the closely crowded awl-shaped 
leaves, which in the larger species attain the length of a foot. Each 
loaf bears a ligule resembling tliat of Sclaginella in structure and 
position. The stem is monostelic. the centre of the stele being 
occupied by a mass of short tracheides; but little can be said as to 
the primary stnicluro of the cential cylinder, which appears to be 
reduced. A meristcmatic zone forms a short distance outside the 
xylem, from which secondary tissue is developed both internally 
and externally; that to the inside contains both xylem and phloem 
elements. By the unequal development of the secondary cortex 
the stem becomes two- or tliree-lobed; the roots, which branch 
di^otomously, spring from tho furrows between the lobes. The 
leaves have a single main bundle, and in the mcsophyll are four 
longitudinal series of large intercellular spaces separated by trans¬ 
verse diaphragms. The sporangia, which arc situated singly on the 
adaxial surface of the leaves, between their insertion on the stem and 
the ligule, arise irom a considerable number of epidermal cells. 
The cells composing the young sporangium are at first similar, but 
ultimately become differentiated into sterile trabeculae, which may 
stretch from the inner to the outer wall, and the mother-cells of the 
spores. The latter are more numerous in the microsporangium than 
in the megasporangium. The tapetal layer is partly formed from the 
sporangia! wall and partly as a layer covering the trabeculae. The 
spores, which are set free by the rotting ra the sporangial wall, 
germinate much as in the case of Sclaginella, though the suziilarity 
may be a case of independent resemblance. Important points uf 
difference are found in the multiciliate spermatozoids, and in the 
embryo, which li.ns no suspensor. 
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The several orders of Lycopodiales described above, while 
presenting a number of features in common, arc distinctly 
isolaled from one another. A natural classification of sudi 
specialiiscd plants can only be obtained when the extinct forms 
are more fully known. What is known at present, while it 
does not indicate the phylngeny of the Lycopodiales, at least 
shows tliat such living orders as Lycopodiaceae and SelagincL 
laceae cannot be regarded as forming a linear series. The 
difficulty is increased when it is borne in mind that the small 
surviving forms probably have a long geological history, and may 
have cocxi.sted with the Lepidodendraccae. For thc.se reasons 
no attempt has been made to arrange the orders in larger divi¬ 
sions, since such a division as that of the ligulate and eligulate 
forms, while convenient for practical purposes, may not express 
the phylogeny of the ^oup. The Pstlofaceae, formerly in¬ 
cluded in the Lycopodiales, liave been described separately 
owing to their re.semblance to the SphenophyHales. It remains 
to be mentioned that the Isoetaceae have been regarded as more 
nearly allied to the Filicales than to the former, near which they 
are Iiere placed. 

V. Opmoclossai-es. —The peculiarities of this small order 
of Pteridnphyta render their systematic position a matter of 
doubt, especially in the absence of evidence as to their geological 
history, and ju itify their separat ion for the present from the other 
main natural group.s. In the tliree genera, Ophioglossum, 
Botrychiwn and Helminihoslachys, there is an underground 
rhizome, from which one leaf or a few leaves with sheathing bases 
are produced annually; the roots arise in more or less definite 
relation to the insertion of the leaves. The latter are simple, 
or irregularly lobed in Ophioglossum, more nr less cnmpoundly 
pinnate in Valrychiumiid palmatelypinnate inHdminthnstachys. 
The fertile branch or branches are situated on the adaxial surface 
of the leaves, and may be simple, as in Ophioglassum (fig, a, d), 
or more or less compound, the. degree of branching in the 
sterile and fertile segments exhibiting a genCTal parallelism. 
The stem is monostelic, the arrangement of the xylem and 
phloem being collateral. The endodermis and perieycle 
surround the whole stele in Botrychium and Helminihoslachys; 
in Ophioglassum each bundle has a separate sheath. Well- 
marked secondary thickening occurs in Bolrychium. In tlie 
roots of Opkioglossum and Bolrychium and in the first formed 
roots of Uelminthostachys an endophytic fungus is present, 
forming a mycorhiza—^the stele in the larger roots has the usual 
radial arrangement of xylem and phloem; monarch roots 
occur in Opkioglossum. The morphology of the fertile spike is 
a disputed question, upon the answer to which the systematic 
position of the Ophioglossaceae largely rests. The spike is most 
simple in Opkioglossum, where it licars on each side a row of 
large sporangia, which hardly project from the surface, Uic 
c-ascular bundles occupying a central position. In the young 
spike, which arises when the leaf is still very small, a band of 
tissue derived from superficial cells is distinguishable along 
either side; this sporangiogenic band gives ri.se to the sporo- 
genous groups, the sterile septa between the n, and the outer 
walls of the sporangia. The spike of Helminihoslachys corre¬ 
sponds to that of Ophioglossum, hut in it the sporangia are 
borne on two lateral rows of branched .sporanglophorcs. The 
sporangia themselves resemble those of Bolrychium, which project 
from the ultimate subdivisions of the branched spike; each is 
developed from a number of cells, the sporogenous tissue arising 
from a single cell. Two diverse views of the morphology of 
the fertile spike in these plants have been entertained. The 
older view was that it was a fertile segment of the leaf; and 
though its ventral position presents a difficulty, this must be 
regarded as a possible explanation; the occasional occurrence 
of spx)rangia on the lamina in Botrychium has been regarded as 
supporting it. On the other hand, the spike has been ex¬ 
plained as due to the elaboration of a single sporangium 
occupying a similar position with regard to the leaf as in the 
Lycopodiales, and evidence of considerable weight has been 
brought forward in support of this interpretation. The im¬ 
portant bearing of this question on the relationship of the 


Ophioglossaceae to the phyla of the Filicales and Lyoopodialeii 
will be obvious. 


The position of the fertile spike in relation to the leaf corresponda 
to that of the synangium or sporangiophores in the Psilotales and 
Spheuophyllales. The Ophiogloasacoau are humoaporous, and the 
protballi, which are known in species of all three genera, are sob- 
ferranoan and saprophytic (%. r, /, g). The prothalluB of 0 . 
peduHculosunt, as observed by Mettenius. subeequently reached the 
surface and produced green lubes; those of the other species known 
are wholly saprophytic, and contain an endophytic fungus. Those 
of Opkioglossum are cylindrical, wliile the aorsiventral prothallus 
of Botrychium bears tlic sexual organs on the upper surface. They 
present a general, but probably homoplastic, resemblance to the 
saprophytic prothalU of certain Lycopodia. Important points of 
difference exist, however, in the apical position of the meristem 
of the Ojihioglossaceous prothnlli, in the presence of a ba.sal cell to 
the archegonium, and in the multioiliatc spennatozoids. In these 
respects, in the megaphyllous habit and in certain anatomical 
features, the Ophioglosiiaccae approach the Filicales. Some species 
of Botrychium have recently been fuund to have embryos provided 
with a suspoitsor. The position of the Ophioglosaaccae can at 
present only be regarded a.H an open question, in considering which 
the possible antiquity of the group must be borne in mind. 


VL Filicales. —^Tliis group of rtcridophyta differs from the 
others in being well represented in our present flora by forms, 
many of which can be regarded not as archaic types which 
have persisted to the present day, but as having been evolved 
in comparatively recent periods. The I'crns exhibit a wide 
range in size from the minute epiphytic Hymcnophyllaceae, 
with leaves barely a centimetre in length, to gigantic tree-ferns 
8o ft. or more in height. A general characteristic of their habit 
is the large size of the leaves, which arc often highly compound, 
relatively to the stem. Some ferns have a longer or shorter 
erect stem often clothed by the persistent bases of the leaves; 
in others the stem creeps on the surface of the substratum or is 
subterranean. Its surface is clothed with filamentous or scaly 
hairs (paleae), which protect the growing point; and adventi¬ 
tious roots spring from it. The position of the branches varies 
in the group; they arc only exceptionally axillary (Ilymenophyl- 
laceac, Botryoptcrideae). The anatomy of the stele in the stem 
exhibits on the whole a progression from a solid protostele 
through a tubular solenoslclc to one or more circles of separate 
steles derived by the breaking up of the solenostele. The leaf- 
traces usually interrupt the continuity of 
the stele of the axis on their departure. 

The sporangia are borne in groups (sori) 
on the under surface of the leaves; some¬ 
times the fertile leaves differ more or less 
from the purely vegetative ones. The 
form of the sorus and the structure of 
the sporangium are of great systematic 
Importance. The sorus is frequently pro¬ 
tected by an outgrowth from the surface 
or margin of the leaf called the indusium. 

Heterosp(.>ry is only known in the Hydro- 
ptcrideae. The prothallus developed 
from the spore is green and in most 
cases dorsiventral, bearing the archegonia 
and antheridia on the under surface. 

Some of the more striking adaptive 
modifications in the gametophyle and 
sporophyte, and certain effects of al¬ 
tered external conditions which have 
been ascertained experimentally, may be 
briefly mentioned. Tlic dorsiventrality 
of the prothallus has been shown to 
depend mainly on the illumination, the 
filamentous form being retained in feeble 
light; a similar result is obtained when the 
protballi are cultivated m water. These 
facts may have a bearing on the filamen¬ 
tous protballi of some Hymenophyllaceae. 

The reproduction of the proth^us by 
gemmae in species of Trichomams, ViUaria and Monogramme is 
another interesting adaptation; the prothallus of Gymnogramme 
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Uptopkylla is perennial, the sporophy te being annually borne on it. 
The phenomena of apogamy and apospory which have now been 
observed in a number of Ferns, may be mentioned here. In 
the former the prothallus produces one or more fem-plants 
vegetatively, the projection which develops into the sporophyte 
in many cases occupying the position of an archegonium. In 
some apogamous Ferns sporangia may occur on the prothallus 
and the vegetative organs of the sporophyte may also occur 
singly. ]n apospory the converse phenomenon is seen, the 
gametophyte springing vegetatively from the sporangium, re¬ 
ceptacle of the sorus, or leaf-margin of the fem-plant. In a 
number of cases, though not in all, apospory appears to be 
correlated with a failure of the sporangia to develop. 



(From StrasburjperS Lth*iw: ti« ttotanik.) 

Fig. 7. —Nephrodium filix-mas. 

.. 4 , Prothallus viewed from the lower surface; ar, archef^oiiia; 
OH, antheridia; r/i, rliizoids (much enlarged). 

U, Prothallus bearing a young fern v'anl; h, first leaf; w, 
primary root. ( x 8.) 


The adaptations in the vegetative organs of the .sporophyte arc 
similar to tho.se in the Flowering Plants. Thus there are a few 
Fern.s wliidi climb, others are 
water plants, while many, es¬ 
pecially those which live as 
epiphytes, arc mure or less xcro- 
phytic. Some of the epiphytic 
forms {Polypodium quercifoUum, 
Plalycerium) have strongly di¬ 
morphic leaves, the sterile leaves 
serving in some cases to catch 
falling debris, and tlius to provide 
the plant with .soil. ]a.stly, tlic 
symbiotic relation between the 
plant and ants is found in Feras, 
the rhizome of Polypodium car- 
nosum containing cavities in¬ 
habited by these insects. The 
existence of these my rmecophilous 
Ferns suggests a pos.sible explana¬ 
tion of the nectaries on tlie leaves 
of some other species, such as the 
Common Ilracken. 

Tlie main existing groups of the Filicaceae may now be briefly 
cle.scribed, with spxc.ial reference to the characters of gamctopliyte 
and sporophyte, which have licen found of value in determining 
afRnilies. 
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—Polypodium vulgarr. 

A, Mature ajitheriilium. 

B, Emptv antlieridium; p, 
prothallial cell: i, 2, cells of 
anfUcridial walls; 3, cap cell. 

C, D, SpermatuzoUls. 

{A, B X Z40; C, I) X 540). 


Marattiaceac.—Tliese arc ferns of considerable size, the large 
leaves of which arc home on a short, erect, swollen .stem {Angiopteris, 
Maraitia), or arise from a more or less horizon! al rhizome (Datiaea, 
Kaulfussia). The leaves, at the base of which are two large stipule- 
like outgrowths, have a thick leaf-stalk, and are simple or simply 
pinnate in Dauaea, pinnate in Archangiopteris, hi- to tri-pinnate 
m Marattia and Angiopteris, and digitately lobed in Kaillftusia. 
The stem, from the pound tissue of which sclercnchyma is absent, 
has a complicated system of stoles arranged in concentric circles; 
tho thick roots, the central cylinders of which have several alter¬ 
nating groups cd xylcm and phloem, arise in relation to these. The 
pinnae, except in a few filmy forms, are thick; in Kaulfussia large 


pores derived from stomata occur in the epidermis. The sori are 
borne on the under surface of the pinnae, usuaUy so a single row on 
either side of the midrib, but in Kaulfussia dotted over the expanded 
lamma. The large .sporangia, each of which originates from a 
number of superficial cells, are here incompletely separated from one 
another and arranged in a single circle forming a synsuiginm. The 



(From Slrasturger’., Lthrhuch der Dotanik.) 

Fig. 9. —Polypodium vulgare. 

A, Unopened archegonium; 0, ovum; A', ventral canal cell; k', 
ncck-canal-cell. 

B, Mature opened archegonium. (x 240.) 

association is closest in Danara, where the individual sporangia of 
the elongated sorus, which is sunk in a depression of the leaf, open 
by jrores; in Marattia and Kaulfussia (fig. 2, e) they dehisce by slits 
oh the inner face; while in Angiopteris (fig. 2, f) they are almost 
free from one another. The spores produce a green prothallus of 
large size, the sexual organs of which hardly project from the surface. 
The cotyledon and stem grow up vertically through tho prothallus, 
the root turning downwards into the soil. 

Osmmidiiecae.—The two genera of this group, Osmunda and 
Todea, have tliick erect stems, covered with the closely crowded leaf 
hoses. The stem is monostclic, the vascular tissues being separated 
into curved groups comparable with collateral va.scular bundles, 
which surround the pith. The somewhat thick roots are diarch. 
The leaves are largo and pinnate; their lamina is usually thick, 
though filmy species of Todea occur, Tlie leaf-base shows indica¬ 
tions of stipular outgrowths. In Todea the son, each of which 
con.sisls of a single circle of bulk}' sporangia, are borne on the under 
.surface of the pinnae.' In Osmunda the region of the leaf which 
bears the sporangia has its lamina little developed; the leaf thus 
bears .sterile and fertile pinnae, or, as in 0 . cinnamomea, .sterile and 
fertile leaves may bo present. The sporangia originate from single 
cells, though surrounding cells may contribute to the formation of the 
stalk, 'rtc latter is thick and short, and the wall of the sporangium, 
which opens by a median slit, has a group of thick-walled cells at 
the summit, forming the annulus. ThepTothalli are similar to those 
of the other Filicaceae, but more massive; the same may bo .said 
of the archegoiiia and antheridia, which, however, project more than 
in the preceding group. 

Schizacaceae.—The anatomy’ of the stem differs in the four recent 
genera of fhis order, and presents a series possibly illu.strating tho 
origin of a number of concentric steles from a solid stele, the inter¬ 
mediate step being represented by those forms in which the central 
cy’linder is tubular. The sporangia arc borne .singly or in sori of two 
or three on the margin or under surface of leaves, the fertile pinnae of 
which differ more or less from the sterile segments. The sporangium 
i.s of considerable size, and dnliisccs by a median slit, the annulus 
being a more or less definitely limited horizontal ring of colls near 
the apex. The prothallus and sexual organs may resemble those 
of the Polypodiaccac; in Aneimia and Muhria the prothallus, though 
flattencil, is not bilateraDy symmetrical, the growing point being on 
one side; a filamentous type of prothallus is known in Schizaea. 

Gleicheniaceae.—These forms have a horizontal rhizome, from 
wliich simply pinnate leaves arise in Platyioma, while Olcichenia 
hc.-irs compound pinnate leaves with continued apic.al growth. Tlie, 
rhizome usually has a solid central cylinder in Gleiehenia, while that 
of Ptatysoma is tubular. The sporangia arise simultaneously in the 
soitis, which is borne on the under surface of the ordinary pinna; 
in those species with largo sporangia the latter form a single circle, 
in other.s sporangia may also arise from the central part of the 
receptacle. The annulus is horizontal and the dehiscence median. 
The prothalli. while resembling those of the Polypodiaceae, have 
poinis of similarity with those ot the preceding group*. 

Matoniaccac.—This contains the single genus Matonia, two species 
of which are known from the eastern tropics. They are of special 
interest, since they hiivc been shown to oe the surviving forms of 
a group species of which have been identified from Jurassic and 
Cretaceous rocks. The living species have a long rhizome, from the 
upper surface of which the large leaves arise ; these arc branched 
in a pedate manner, each branch being pinnate. The structure of 
the rWomc is complicated, a transverse section showing that the 
centre may ho occupied by a solid stele, outside of which are two 
tnlnilar steles. The sori are Ixjmc on the under surface of the pinnae. 
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each consisting of a single series of large sporangia covered by a 
coriaceous indusium, which is attached to the central part of the 
receptacle. The sporangium, which corresponds on the whole 
to that of the Gleicneniaceac, lias a somewhat oblique annulus; the 
dehiscence also is not truly median. The gamctophj'te is unknown. 

Loxsomaceae.—^The single genus Loxsoma has a tubular stele in 
its rhizome, which bears leaves resembling those of some DaualUas, 
The elongated receptacle of the marginal sori is surrounded by a 
basal cup-shaped indusium. The sporangia, which arise in basipctal 
.succession on the receptacle, dehisce by a median .slit, though the 
annulus is somewhat oblique; they have resemblances to the Glcich- 
cniaceac. When mature, the sporangia arc raised above the margin of 
the indusium by the elongation of the receptacle, thus facilitating 
the dispersion of the spores. The gametophyte is unknown. 

Hymenophyllaceae.—This group, which contains the two genera 
fjymenobhyllum and Trichotuancs, is characterized by the prevalent 
" filmy * texture of the leaves. Many of the species inhabit 
situations in which the air is constantly moist, cs^cially in the 
tropics; some are terrestrial; others, some of which are very minute, 
arc epiphytic on tree-stems. A single solid central cylinder is found 
in the rhizome. The suri, which are marginal, have a long receptacle, 
licaring the sporangia in basipetal succession, and are surrounded 
by a cup-shaped indusium. The sporangia present a considerable 
range in size, the largest being found in species of Hymenophylhtm, 
the smallest in Trickomanes. Each has an almost horizontal 
annulus resembling that ol Gleichenia, but the dehiscence is lateral. 
The gametophyte in HymenophvUum is flat and variously lobed; 
that of Trichomanes may be similar, but in other siiecics is filamentous. 
The archegonia and anthcridia present points of simiiaiity to those 
of tTic Glciehcniaceae. 

Cyatheaceae.—This order includes the majority of existing tree- 
ferns, as well as some of smaller size. The stem has a ring of flattened 
steles. The sorus has a somewhat elongated receptacle, on which 
the sporangia arise basipetally; the indusium may be cup-shaped, 
bivalve or wanting. The dehiscCiico of the sporangium is almost 
transverse, as in the Polypodiaceae, but the annulus is slightly 
oblique. The prothalli correspond to those of the next group. 

Poiraodiaceac.—This group, which contains the remaining ferns, 
includes a number of distinct lines of desceni and will doubtless 
require subdivision as our knowledge of the morphology of the geuera 
cla.ssed in it become.s extended. Space will not allow of an account 
of the progress already made in this direction. Thesterain themorc 
primitive forms ha.s a tubular stele (solenostclu); for the most part 
two to many stoles, arranged in a ring (dictyostele). lii a number of 
genera, which there is reason to regard as relatively primitive, 
the sporangia show the same regular basipctal succe.ssion as in some 
of the preceding groups; in the great majority, however, the succes¬ 
sion is not regular, but those of various ages are intermixed in the 
sorus (fig. 2, g). The sporangia dehisce by a tran.sverse slit, the 
annulus being truly vertical or, in some of the genera in which they 
are regularly arranged, very slightly oblique. The structure of the 
pruthallus and sexual organs will be evident flora figs. 7. 8 and 9; 
some of the more interesting modifications have bwn referred to 
above. 

Our knowledge of the extinct Filicales cannot be readily 
summarized, since it is in a transition state, owing to the recent 
evidence which has shown that many of the fern-like plants of 
the Palaeozoic period belonged to a group of seed-bearing plants 
derived from a filicincous ancestry. There is, how'ever, abundant 
evidence that the Ferns were represented in the most ancient 
floras known, though they were not such a dominant group us 
has hitherto been supposed. The best known of these ancient 
Ferns belong to the Botryoptcrideae; the characters of this 
group point to its having been the starting-point of several series 
of existing Ferns (sec Palaeobotany : Palaeozoic). 

A consideration of the Filicaceae as arranged above will show 
that the several sub-orders may in general terms be said to form 
a series between those in which the sorus consists of a single 
circle of bulky sporangia and those Polypodiaceae in which the 
numerous small sporangia appear to be grouped without order 
in the sorus. When the survey is extended to the extinct Ferns 
of which the fructification is known, many of those from tlie 
more ancient rocks are found to group themselves with the exist¬ 
ing sub-orders with large sporangia, such as the Marattiaceae, 
Gleicheniaccae and Schizaeaceae; the Pol3rpodiaccae, on the 
other hand, do not appear until much later. The extinct forms 
cannot be dealt with m detail here; but it may be pointed out 
that their order of appearance affords a certain amount of direct 
evidence that the existing Ferns with a single circle of large 
sporangia in the sorus are relatively primitive. Tlie series 
which can be constructed from a study of the sorus is in general 
supported by the anatomy of the sporophyte, and by the 


structure and sexual organs of the gametophyte. A more detailed 
investigation of all the characters of the Ferns will be needed 
before the course of evolution thus broadly indicated can be 
traced, but the results obtained afford a deeper insight into the 
general method of progression and the selective factors in the 
process. On the ground mainly of an examination of the sorus 
and sporangium, Bower has shown that the Filicaceae may be 
divided into three groups—the Simplices, Gradatae and Mixtae 
—in which the sporangia arise simultaneously, in basipetal 
succession, or irregularly in the sorus respectively. The first 
includes the Marattiaceae, Osmundaceae, Schizaeaceae, Gleichcni- 
aceae and Matoniaceae; the second the loxsomaceae, Hymeno¬ 
phyllaceae, Cyatheaceae and the Dennstaedlineae (a group 
including species placed in the Synopsis Piliemn in Dicksonia 
and Davallia); while the remaining Polypodiaceae constitute the 
Mixtae. The change from the one type of sorus to the other 
may have taken place in several different lines of descent, some 
of which have been traced. A consideration of the biology of 
the sonis gives an insight into the advantages obtained by the 
one type over the preceding, as regards protection, spore pro¬ 
duction and the dispersal of the spores, and thus indicaics the 
way in which natural selection may have acted. The differences 
in the form .md mode of dehiscence of the sporangia (those of 
the Simplices liaving median dehisccnceand a horizontal annulus, 
those of the Gradatae a more or less oblique position of the 
annulus and of the plane of dehiscence, while in the Mixtae the 
annulus is vertical and the dehiscence transverse) stand in rela¬ 
tion to the position of the sporangia in the sorus relatively to 
one another. The application of the important criteria which 
Bower hius thus pointed out to the construction of a strictly 
phylogenetic classification of the Filicaceae cannot he made 
until the anatomy, the sexual generation and the palacohotanical 
evidence have been further examined from this point of view. 
Though on this account and because the .subdivisions Simplices, 
Gradatae and Mixtae do not correspond to definite jihylogenetic 
giriups, they have not been used in classifying the Ferns above; 
they are of great importance as an advance towards a natural 
claksification. 

Hydroptebideae. —^Two very distinct orders of hetcro- 
sporous Filicales, the Salviniaceac and the Marsiliaccae, are in¬ 
cluded in this group. Tlie difficulty of determining their exact 
relationship to the other orders of Ferns is increased by the more 
or lass completely aquatic habit of the plants and the modifica¬ 
tions and reductions in structure associated with this. The 
absence of an annulus from their indehiscent .sporimgia makes it 
impossible to compare them with the other Ferns in respect of 
this important character. It has been suggested with con¬ 
siderable probability that the Marsiliaceae arc allied to the 
Schizaeaceae, while the Salviniaceac may possibly be related to 
the Hymenophyllaceae or to some other family of the Gradatae. 
Spare will only permit of a brief general account of the more 
obvious features of the several genera, the structure and life- 
history' of which arc known in great detail. Unlike as thev are 
in many respects, the two orders agree in being heterosporous. 
The microspores on germination produce a small, greatly reduced 
male prothallus bearing one or two antheridia which give rise to 
a number of spirally coiled, multiciliale spermatozoids. The 
single large megaspore contained in each megasporangium pro¬ 
duces a small prothallus, which bears one or a few archegonia; 
these are exposed on the surface of the prothallus at the summit 
of the germinated megaspore (fig. i,;). 

I. The Salviniaceac include the two genera Salvinia (fig. 10) and 
AioUa. The small dor.siven Iral plants arc in both cases floating 
aquatics. Aeolla has roots depending from the lower surface of the 
stem into the water, while these organs arc completely wanting in 
Salvinia, their place being taken functionally by highly divided 
leaves borne on the ventral surface of the stem. Nostoc colonies arc 
constantly present in a special cavity of the dorsal lobe of the leaf in 
AtoUa. The sporangia m both genera are associated in sori enclosed 
by indusia springing from the base of the receptacle. In Salvinia 
(fig. 2, h) the sori arc borne towards the base of the submerged 
leaves, in A eolla on the reduced ventral lobe of the leaf. They consist 
either of microsporangia or luegasporangia, which arc arranged in 
basipetal succession on the receptacle. In the megasorus of Atolla 
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there is only the one terminal, functional sporangium. Tlie micro- 
spores we united by means of hardened protoplasm into one or 
more masses, while the solitary raegaspoios have a more or less 
complicated episporium. 



(Reduced. After Bischoff from StTueburger’» 
LtKrbuch der BotaHik.) 


Fig. 10 .—Salvinia naians. 

A, From the side. IS, From above. 

2. Tiie Marsiliaceae also include two genera, Marsilia and Pilularia, 
the latter of which is found in liritain. The plants grow aa a rule 
in marshy places, though some species of Marsilia are xcrophytic. 
The creeping stem produces roots from the ventral surface and leaves 
from the dorsal surface; the leaves when young arc circinately coiled. 
The leaves are simple and linear in Pilularia, but in Marsilia bear 
a pinnate four-lobed lamina. The highly specialized sporocaips are 
borne on the basal, portions of the leaves, as a rule singly, but in some 
species of Marsilia in numbers. The development of the sporocarp j 
.shows that it corresponds to a pinna, alihongh when nuilnre it may | 
appear to ocenpv a ventral position in relation to the vegetative 
portion of the leaf. It has a complicated structure in both genera; 
in Pilularia its shape is nearly spherical, while in Marsilia it is elon¬ 
gated and bean-shaped. The sori are developed in depressions and 
arc llius protected within the resistent outer wall of the sporocarp. 
There are usually lour sori in Pilularia, while in Marsilia they form 
two longitudinal rows. Faeh sorus includes both microsporangia, 
with numerous .spores, and megasporangia, each of which contain.s 
a single megaspoie with a complicated wall. Knclosed within the 
sporocarp they can endure a period of drought, but on the return 
of nuiist conditions are cxtrude <1 from the sporocaqi by the swelling 
of a special mucilaginous tissue and the spores become free. The 
development of the prothalli is in general similar to that of the 
Salviniaceae, though the rcsemhtancc may be homoplastic. The stem 
in the less reduced forms is solcnostelic with sclcrcnchymatous ground 
tissue occupying the centre of the stele. 

In the absence of 'direct evidence from Palaeobotany, and 
(tearing in mind the modifiaitions a.ssociatcd with adaptation 
to an aquatic, life in other plants, the recognition of any more 
definite affinity for these heterosporotis ferns than that indicated 
above appears to be inadvisable. Further evidence is necessary 
before they can be removed from such a position of convenience 
as is assigned to them here and placed in proper relation to the 
series of the Filicareac. 

Tlie several phyla of Ptcridophyta having now been briefly 
described, their relationship to one another remains for con¬ 
sideration. The available evidence does not suffice 
Phylogtay. question, although eertain indications 

exi.st. In the earliest land vegetations of which wc have any 
sufficient record specialized forms of Equisetales, Lycopodiale.s, 
Sphenophyllalcs and Filicales existed, so that we arc reduced to 
hypotheses founded on the careful comparison of the recent and 
extinct members of the.se groups. In this connexion it may be. 
pointed out that the fuller study of the extinct forms has a.s yet 
been of most use in emphasizing the difficulty of the questions at 
issue. It has thus led to a condition of uncertainty as regards the 
relationship of the great groups of Vascular Cryptogams, in 
which, however, lies the hope of an ultimate approach to a 
satisfactory solution. The study of the Sphcnophyllales, how¬ 
ever, as has been pointed out above, appears to indicate that 
the Equisetales and Lycopodiales may lx^ traced back to a com¬ 
mon ancestry. As to the rclation.ship of the Filicales to the 
other phyla, evidence from extinct plants appears to be wanting. 


If, as has been sugge.sted by Bower, the strobiloid types are 
relatively primitive, the large-leaved Pteridophyta must be 
supposed to have arisen early from such forms. The que.stion 
cannot be discussed fully here, but enough has been said above 
to show that in the light of our present knowledge the main 
phyla of the Vascular Cryptogams cannot be placed in any serial 
relationship to one another. 

It may even be regarded as an open question whether some of 
them may not have ari.sen independently and represent parallel 
lines of evolution from Bryophytic or Algal forms. This leads 
us to consider the question whether any indications exist 
as to the manner in which the Pteridophyta arose. It will be 
evident that no direct record of this evolution can be expected, 
and rcrour.se must be had to hypotheses founded on the indirect 
evidence available. There appears to be no reason to doubt 
that the sexual generation is homologous with the thallus of a 
Liverwort, or of .such an Alga as Coleochatle. It is with regard 
to the origin of the spore-bearing generation of the Pteridophyta 
that differences of opinion exist. This, though at first depen¬ 
dent on the prothallus, soon becomes independent. It may be 
regarded as derived from a wholly dependent sporogonium not 
unlike that of some of the simpler Bryophyta; the latter are 
assumed to have arisen from primitive Algal forms, in which, as; 
the first step in the interpolation of the second generation in 
the life cycle, the fertilized ovum gave rise to a group of swarm 
spores, each of which developed into a new sexual plant. On 
this view the origin of the sporophyte is looked for in the gradual 
development of sterile tissue in the generation arising from the 
fertilized ovum, and a consequent postponement of spore-forma¬ 
tion. Certain green Algae {e.g. Oedogonium, Coleorhaete), the 
Bryophyta, and the simpler Pteridophyta, such as Phyllo- 
glossum, have l)ecn regarded as illustrating the methed of 
progression, though there is no reason to regard the exi.sting 
forms as constituting an actual scries. For a discussion of 
this view, which regards the alternation of generations in 
Pteridophytes as antithetic and the two generations as 
not homologous with one another, reference may be made 
to the works of Celakovsky and Bower. Although the anti¬ 
thetic tlieory is supported by many facts regarding the life- 
hLstory and structure of the group of plants under consideration, 
it is quite po.ssible that a stage in which the .sporophyte was 
wholly dependent on the gametophyte may never have been 
passed through in their evolution. The spore-bearing genera¬ 
tion may throughout its phylogenetic history have l)een inde¬ 
pendent at one part of its life, and have been derived by 
modification of individuals homologous with those of the sexual 
generation, and not by the progressive sterilization of a structure 
the whole of which was originally devoted to asexual reproduc¬ 
tion. A number of facts regarding the Algae, and also those 
relating to such deviations from the normal life cycle as apogamy 
or aposporv, mav be regarded as lending .support to this view, 
which, in contrast to tlic thcorj' of antithetic alternation, has 
been called that of homologous alternation. Without entering 
further into the discussion of these alternative theories, for 
whicli the literature of the subject must be consulted, it may be 
pointed out that on the latter view the strobiloid forms of 
Pteridophyta would not necessarily be regarded as primitive 
relatively to the large-leaved forms, and also that the early stages 
of the origin of the sporophyte in the two cases may have pro¬ 
ceeded on different lines. 

Another question of great interest, which cm only lx touched 
upon here and may fitly close the con.sideration of this division 
of the Vegetable Kingdom, concerns the evidence as to the 
derivation of higher groups from the Ptcridophyta. The most 
important positive evidence on this point indicates that the most 
ancient Gymno.sperms were derived from the Filicales rather 
tlmn-from any other phylum of the Vascular Cryptogams. 
Extinct forms are known intermediate between the Ferns and 
the Cycads, and a number of these have been shown to bear se^s 
and must be classed as Pteridospermac. These forms will, 
however, be foun4 discussed in the articles treating of extinct 
plants and the Gymno.sperms, but their recognition will serve 
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to empiuLsugCr >n conclusion, the important position the Pterido- 
phyta hold witli regard to the existing flora. 

Cultivation. —Nomerou* species oi ferns, both temperate and 
tropical, are cultivated as vamed ornamental plants. Species of the 
other groups arc occasionally grown fur sdcutific purposes in the 
larger botanic gardens, but their cultivation, which often presents 
special difficulties, need not be referred to bore. Wliile a number of 
ferns can be multiplied vegetatively, by buds formed on the leaves 
and in other ways, the regular mode of propagation is by sawing the 
spores shed from the ripe sporangia. The spores should be tliinly 
sprinkled on the surface of the soil in well-drained pots, wliich should 
stand in saucers filled with water and be covered with glass plates. 
After the prothalli have attained some size iind bear sexual organs 
the pots should be occasionally sunk in water so as to flood the pro¬ 
thalli for a few muiutcs and facilitate fertilization. The young 
plants developed on the prothalli should bo carefully pricked out 
mto other pans and later transferred to 3-in. pots, when the pots 
arc fairly filled with roots the plants may be .shifted into larger ones. 

The best time for a general repotting ol (urns is m spnng, just 
before growth commences. Those with creeping rhizomes can be 
propagated by dividing these into well-rooted portions, and. if a 
number of crowns is formed, they can be divided at tluvt season. 
In most cases this can be performed with little risk, but the Gtei- 
chenias, for example, must only be cut into large portions, as smalt 
divisions of the rhizomes are almost certain to die; in such cases, 
however, the points of the rhizomes can be led over and layered into 
small pots, several in succession, and allowed to remain unsevereil 
from the parent plant until they become well rooted. In potting 
the well-established plants, and all those of con.siderable size, the 
soil should be used in a rough turfy state, not silted but broken, 
and one-.sixth of broken crocks or charcoal and as much sand as will 
ensure free percolation should bo mixed with it. 

The stove ferns require a diuy temperature of (>5' to 75°, but do 
not thrive in an excessively high or cIo.se dry atmosphere. They 
require only such shade as will shut out the direct rays of the sun. 
and, though abuntlant moisture must be supplied, the atmosphere 
should not be loaded with it. The water used should always be at 
or near the temperature of ihc house in which the plants are growing. 
Some ferns, as the diflerent kinds of Gymnogrammoe and Cheilanthes, 
prefer a drier atmosphere than othe.s, and the former do not well 
bear a tower winter temperature Hum about do'’ liy night. Most 
other stove ferns, if dorm.ant, will bc.ar a temper.ature as low as 
155“ tty night and Go" by day from NoitiuIkt to February. About 
the end of the latter month the wliolc collection should be turned 
out of the pots and redrained or repotted into larger pots as required. 
This should take place before growth has commenced. Tow.ards 
the end of March the night iemperatnre may be raised to 60°, and 
the day tcmfieratiire to 70“ or 73“, the plants being sliaded in bright 
weather. Such ferns as Gymnogrammas, which have theh surface 
covered with golden or silver powder, and certain species ol scaly- 
surfaced Chcilanthes and Nothochlarna, as they chnnot biwr io have 
their fronds welted, should never be syiingcd; but most other ferns 
may have a moderate sprinkling occasionally (not necessarily daily) 
and as the season advances sufficient air and light must be admitted. 

Authobitiks.—S cott, StruciHral Botany: Flowerless Plants 
(London, iSgG), Studies in Fossil Botany (Edinburgh, igoo);* Camp¬ 
bell, Mosses and Ferns (London, iSgs);* Engler and Th-antl, Die 
ruUurlichen Pflamenfamilien (Thei! i. Abth. 4; Leipzig, 1898-1902); 
Bower, The Origin of a Land Flora (London, 1908); Goebel, Organo¬ 
graphy of Plants (Oxford, 1905); Hooker and liaker. Synopsis 
Filicum (London. 1^4); Baker, Fern Allies (London, 1887); Christ, 
Die Fankrduter der Erde. (Jena. 1897); Seward. Fossil Botany, vol. i. 
(Cambridge, 1898). In those works marked with an asterisk copious 
references to the recent literature of the subject will be found. 

(W. 11 . L.) 

PTEBOBRANCHIA, a zoological group o.stabIishe(] by Rii\- 
Lankester in 1877. it contained at that time the .single genus 
RhabdopUura, a minute animal dredged by Sars off the Lofoten 
Islands, and by Norman off the Shetland.^. RhabdopUura was 
at first regarded us an aberrant Polyzoon, but with the publica¬ 
tion of the Challenger Report (Crphalodiscus) in 1887, it became 
clear that Cepkaladiseus, the second genus now included in the 
order, had afl^ities in the direction of the Entcropneusta. Tlic 
connexion of the Pterobranchia with the Polyzou is in the highest 
degree questionable. 

Rhabdopleura is no doubt of world-wide distribution, since it 
lias been recorded in various localities from Greenland to South 
Australia, usually in water of not less than forty fathoms. 
Cephalodtscus, wliich for many years was known scdely as the 
result of a single dredging by the “ Challenger ” from 245 fathoms 
in the Straits of Magellan, has recently been found in entirely 
different jjarLs of the world, as for instance between Japan and 
Korea at 100 fathoms, at about half that depth off the south-ea.st 
coast of Celebes, and between tide-marks on the coast of Borneo. 


It appears to be common in the neighbourhood of Cape Town, 
while the recent Antarctic expeditii ns have shown that it occurs 
in various localities from the Falkland Islands to the Antarctic 
circle. No less than twelve species, referred to three sub-genera 
(Demiolhecia, Idiothecia, Orthoecus), have now been described: 
but it is at present uncertain whether more than a single species 
of Rhabdopleura is valid, although several specific names have 
been .suggested for spiecimens from different localities. 

Both genera are characterized by their habit of secreting a 
tubular gelatinoid investment, the “ coenoecium,” compiosed of 
a number of superposed lamellae, doubtless the result of its 
intermittent secretion, mainly though perhaps not exclusively, by 
the proboscides of the zooids. In Rhabdopleura each zooid forms 
its own delicate tube composed of a characteristic series of distinct 
rings. In Cepholodiscus the coenoecium is more massive, and 
may contain u continuous irregular cavity in which the zooids 
live (Demiolhecia), or may be secreted in .such a way that each 
zooid has its own indeixindcnt tube (Idiothecia, Orthoecus). 

The zooids arc a modificalion of the tj'pc of structure known 
in Balanhgtossvs, from which they differ princiimlly in the follow¬ 
ing respects ; (i.) The .aliroentary canal, instead of being straight, 
has a U-shaped flexure, the dorsal lino between the mouth and 
the anus being short. (ii.) The proboscis (fig. i, 4 ), known as 
tlie *' buccal .shield," is a large organ, strongly flattened in an 



(Fromadra,ving by I’roft-»8or 

Fro. 1.—Zooid of Cephatodiscus dodecniophus (X 50)- 
a, a, Buds. d. Arms and tentacles. 

4 , Protxtscis. e. Ventral edge of proboscis. 

c. Stalk. f. Its dorsal edge. 

antero-posterior direction, its ventral lobe usually concealing the 
mouth, (iii.) The collar is produced dorsally into arms (one pair 
in Bhabdopleura, four to eight pairs in Cephatodiscus), each of 
which bears numerous eiliated fent.aclcs, the organs by wliich the 
microscopic food particles are conveyed to the mouth, (iv.) The 
tliird division of the body, the mct.asome, Ls prolonged ventrally 
into a relatively enormous outgrowth cnntainmg the loop of the 
alimentary canal, beyond which projects a stalk (fig. i, c), of a 
length varying with the state of contraction and perhaps with the 
species, (v.) The stalk gives rise to buds, by wliicli the colonial 
habit is acquired. While in Rhabdopleura the buds remain in 
organic continuity with the parent, in Cephatodiscus they become 
free at an early stage, and the coenoecium accordingly contains a 
number of sejiaratc individuals. In the living Cephalodtscus a zooid 
can crawl by means oi its proboscis over the gelatinous processes 
of the outer side of the coenoecium, a position which it can assume 
owing to the I’cry great extensibility of the stalk, the proximal 
suctorial end oi which remains attached to the inner surface of 
some part of the coenoecium (Andersson, 1907). 

In correspondence with the fundamental constitution of the zooid, 
each of the three segments has its own body-cavity sejxirated from 
the others. The main proboscis-cavity (fig. 2, 4 .c.‘) is unpaired, 
and opens to the exterior by the two proboscis pores (p.p.). It 
contains a closed vesicle regarded by Schepotieff as a right proboscis- 
cavity and in any case representing the pericardium of Balangolossus, 
the glomerulus of ivhich is also probably represented. The collar- 
cavity (b.c.^ is paired, although its ventral mesentery is not complete. 
It extends into the arms, which originate in the bud (fig. i) as dorsal 
outgrowths of the collar. The ventral and lateral parts of the anterior 
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margin of the collar constitute the so-called operculum (op.), a 
structure which not only acts as a lower lip, but inust be imfxtrtant 
in separating the food-current produced by the cilia of the tentacles 
from* the external apertures of the collar-canals and gill-slits. The 
collar-canals (fig. 5, o.p.) are a pair of ovoid organs which oj^ from 
the collar-cavity to the exterior, their external pores lying immedi¬ 
ately behind the base of the opwulum. 


dV:, 





(\flcr Harmcr.) 

I,jG_ 2.—Median (sagittal) section of Cephalodisc.us dodecalophus. 


a, Anus. 

0/)., Operculum, or ventral Up. 

B()dy-cavily of proboscis. 

ov., Ovary. 

Of collar. 

ovd., Oviduct. 

Of metasome. 

ph., i’harynx. 

lnU‘fitine. 

p.p., ProlKJscisporc. 

m.. Mouth. 

p.s., Probo.Hcib, 

•tch., Notochord. 

si., Stomach. 

«.5., Central nervous sy.stcm. 
oesr, Oesophagus. 

sih,, Stalk, 


While it is not imiwolxrble that the collar-pores and the proboscis- 
pores may evacuate excretory .substances, there can l>e Utile doubt 
that their primary function is to regulate the turgidity of the s^- 
me.nt to which they respectively belong. A pair of gill-.slits 
(fig. 1. g.s ). which do not occur in Khabdnpleura, open immediately 
behind the collar-pores. It is probable that they .serve to strain oft 
the Buperlluous water which is introduced into the mouth during 
the process of feeding. An anterior median diverticulum of the 
pharynx (fig. 2. mcA.), growing forwards in the septum between 
the proboscis-cavity and the collar-cavities, and supported dorsaUy 
by the median luo'senlery of the collar, is the representative of 
the so-called notochord or stomochord of Balanoglossus ; and 
if the view that this organ is really a notochord is well founded, 
it may be reg.irdecl as the homologuo of the anterior end of the 
Vortehrato notochord. 

The metasome coutaiiis nearly the whole of the alimentary 
canal, in which pharynx (fig. 2, ph.), oesophagus (ors.), stomach (si.) 
and intestine (int.) maybe distinguished. The remarkable position 
of the anus (a) on the dorsal side has already been alluded to. 
The raetasqmatic cavities arc divided by dorsal (fig. d.men.) and 
ventral mesenteries, the latter following the outer curvature of the 
loop of the alimentary canal. The most conspicuous blood-vessel 
possessed by Cephnlodiscus is the dors.1,1 vessel (d.b.v.). A ventral 
vessel occurs on the anterior side ol the metasome and forms a loop 
extending down the entire length of the stalk, while a “heart 
projects into the cavity of the pericardium, probably connected on 
the ventral side of the notochord with the ventral vessel, and on 
its dorsal side with the dorsal vessel. At their opposite ends the 
dorsal and ventral vessels are probably connected with one another 
by means of a splanchnic sinus surrounding the stomach. The 
origirial specimen of C. dodecalophus contained exclusively female 
xooids, in which a single pair of ovaries (figs. 2, 3, ov.) lie in themeta- 
somatic cavities, and open to the exterior dorsaUy by short, highly 


pigmented oviducts (fig. 2, ovd.). In C. nigrtscens and in some other 
species a zooid may contain a pair of ovaries, a pair of testes, or 
an ovary and a iestis, although the males, femalea and herma¬ 
phrodites do not differ from one another in external characters. 
In C. sibogae (Celebes) the single colony known is of the male sex. 
The reproductive individuals have undergone an extraordinary 
simplification of the organs concerned with the collection and digc‘S- 
tion ol food. Thus the 
arms are reduced to a single 
pair and possess no teiita - 
clcB, there is no definite 
operculum, and the alimen¬ 
tary canal is vestigial. The 
testes, which correspond irt 
position with the ovaries 
of a female Cephalodiscus, 
constitute the greater part 
of the animal. Associated 
with these males are neuter 
zooids. which usually pos¬ 
sess no functional repro¬ 
ductive organs, but have in 
other respects the struc¬ 
ture of an ordinar\f female 
Cephalodiscus. It appears 
probable that there is a 
vascular connexion be¬ 
tween these and the male 
individuals, which thus de¬ 
rive tlK'ir nutriment from 
the neuters. Thare.produc- 
tiveorgansof Rhabdopleura 
have but seldom been ob 
served. They resemble 
those of Cephalodiscus in 
.structure and in position, 
except that in each sex tlie 
gonad occurs on the right 
side of the body only 
(Schepoticfl, ipofi). 

The eggs of Cephalodiscus 
po.ssess a large amount of 
yolk, and it is practically 
certain that there is no 
pelagic larval form. The 
embryos are hatched in 
an early stage, hut their 
metamorphosis has not 
been observed. The early 
development apirears to 
resemble that of the large- 
yolkod .species of tiala- 
In the bud- 



(Aftcr Miisterman.) 

Fig. 3. —Section transverse to the 
long axis of Cephalodiscus dodecalophus 
(morphologically a frontal section). 

Body cavity of metasome. 
Collar-canal, above w'hich is 
.seen the operculum. 
d.b.v., Dorsal blood-vessel. 
d.nics.. Dorsal mesentery. 
ep.. Proboscis. 

Gill-slit. 

Intestine. 

Left collar-cavity. 

Mouth. 

Ovary. 

Vacuolated tissue of pliaryngeal 
wall, the so-called " pleuro- 
cliords " ol Masterman. 
Right collar-cavity. 


b. c\. 

c. p., 


S-'-. 

tnt., 

l. c.c,, 

m, , 
ov., 
pick, 


noglossus. 

development, the. thrce-scgmentcd condition is extremely conspicu¬ 
ous. and a striking feature is the great relative size of the proboscis 
(fig. i). A considerable part of the alimentary canal is .said to be 
derived from the ectoderm in the buds of both Cephalodiscus and 
Rhahdopleura. Schcjxiticff (1907) states that in the young buds 
ol the latter the central pari of the alimentary canal is developed 
from cells which are apparently not of ectodermic origin. 

The affinity of the Pterobranchia to the JCntcrojniciista may 
lie regarded as definitely established. Considering the wide 
differences between the two groups in the size and external 
eharaoters, and in the mode of life, including the mode of feeding, 
it is indeed surprising that in every important organ the two 
groups should show a fundamental morphological idenlily. 
Their relations to Phoronis are doubtful (.see Phoronidea). 
The question of their affinity to other divisions of the animat 
kingdom depend.s principally on the view’s which are held with 
regard to the relationships of the Enteropneusla and Phoronidea 
respectively. The suggestion has been made by Allmann and 
recently upheld by Schepotieff that Rhabdoplema is related to 
some of the Graptolites. 

BtiiLioGRAPHY.—-(l) Andersson, " Die Pterohranchier,” ff’t.K. 
Brgehn.-Schwcd. Sudpolar Exp. (1907), vol. v.; (2) Fowler, " Rhab- 
dopleiira," Proc. Roy. Soc. (1893), hi. 132; Festschr. Leuckarts 
(1892), p. 293; art." Hemichorda.'' Ency. Brit. (1902), BuMl. vols. 
xxix. p. 249;' Quart. Jown. Mic. Sci. (1905), xlviii. 23; (3)^rmer, 
“Appendix to report on Cephalodiscus,'’ Challenger Rep, (18S7), 
vol. XX. pt. Ixii. p. 39; “ Fterohranchia," Bibcma Rep. (i 9 '>.'il, Monogr. 
vol, xxvi. his,; (4) Lankester, “ Rhahdopleura," Quart. Journ. Mic, 
Sci, (1884). xxiv. 022; art. “ Polyzoa," Ency. Bnt,, gth crt. 
(1885), xix. 430, 434; "Cephalodiscus nigrescens," Proc. Roy. 
Soc. (1905). B. Ixxvi. 400; (5) MTrtosh, " Report on Cephalo¬ 
discus," Challenger Rep. (1887), vol, xx. pt. Ixii.; (6) Mastrarman. 
"Cephalodiscus,^' Quart. Joum. Mic. -Sci. (i^), xl. 340; 




616 PTERODACTYLE&—PTOLEMIES 


(1903), vol. xlvi. 715; “ Cephalodiscus: Budding," &c., Trans, 
tioy. Soc. Edin. (1^0), vol. xxxix. 507: {7) Ridewood, “ Cephata- 
dtscus” Mar. Invest. S. Africa (1906), vol. iv. 173; National 
Antarctic Exp., Nat. Hist., ii. (iwj; Quart. Journ. Mic. Sci. {igoy), 
vnl. ii. 221; (81 G. O. &rs, " Rkabdopleura," Christiania Univ. 
Program. (18O9), vol. i.; (9) Schtyoticff, " Rkabdopleura," Zool. 
Jahrh. Abt. Anat. (1906), vol. xxiii. 4O3: (1907), vol. xxiv. 193; 
'• Cephalodiscus" {igoy), vol. xxiv. 553; ‘‘Rkabdopleura and Grapto- 
lite.s," Neues Jahrb. /. Mineral (1905), Bd. ii. p. 79. (S. F. H.) 

PTEHODACTYLES ((ir. for wing-fingers), iin extinct order 
of flying reptile.s, variously knotvn as iHerosauria (Gr. for 
wing-lizards) or Omithosauria (Gr. for bird-lizards), whose 
remains occur in all Mesozoic formations from the Lower 
Lias to the Upper Cretaceous inclusive. Their bones are of vert’ 
light though strong construction, and hollow like those of .flying 


PTERON (Gr. wrtpdv, a wing), an architectural term used by 
Pliny for the peristyle of the tomb of Mausolus, which was 
rais^ on a lofty podium, and so differed from on ordinary 
peristyle raised only on a stylobate, as in Greek temples, or on a 
low podium, as in Roman temples. 

PTOLEMAEUS, of Alexandria, sumamed Chennus, Greek 
grammarian during the reigns of Trajan and Hadrian. According 
to Suidas, he was the author of an historical drama named 
Sphinx, of an epic, Anthomeros, in 24 books (both lost) and a 
Strange History. The last is probably identical with the work 
of which an abridgment has been preserved in Photius {cod. 190). 
It contains a medley of all sorts of legends and fables belonging 
to both the mythological and historical periods. Jt is probable 
that Chennus was also the author of a lost treatise on the life 
and works of Ari.stotle, ascribed to “ Ptolemacu.s ” 
in an Arabic list of his works, taken from a 
Syriac version of the Greek original (A. Baum- 
stark, Aristoteles bei den Syrern vom v. viii. 
Jahrh., Leipzig, 1900). 

See etUtionsof Phntiu.s's abridgment by ). Roulez 
(1834) ! and in A. Westermann, Mythograhhi pmeci 
<r843); R. Hercher, Vber die Glaubwilrdigkeit der 
neuen Geschichtc des Ptolemdus Chennus (Leipzig, 
18so); ]. E. Sandys, Hiii. 0/ Classical Scholarship 
2nd ed.. 1906). 

PTOLEMIES, a dynasty of Macedonian kings 
who ruled in Egypt from 323 to 30 b.c. 

The founder, Ptolemy (UroAt/xaZos), son of 
Lagus, a Macedonian nobleman of Eordaea, was 
one of Alexander the Great’s most trusted 
generals, and among the seven “ body-guards ’’ attached to his 
person. He plays a principal part in the later campaigns of 
Alexander in Afghanistan and India. At the Susa marriage 
festival in 324 Alexander caused him to marry the Persian 
princess Artacama; but there is no further mention of 
this Asiatic bride in the history of Ptolemy. When Alexander 
died in 323 the re.settlement of the empire at Babylon is said 
to have been made at Ptolemy’s instigation. At any rate be 
was now appointed satrap of I'lgypt under the nominal kings 
Philip Arrhidaeus and the young Alexander. He at once took a 
high hand in the province by killing Cleomenes, the financial 
controller appointed by Alexander the Great; he also subju¬ 
gated Cyrenaica. He contrived to get possession of Alexander’s 
body which was to be interred with great pomp by the imperial 
government and placed it temporarily in Memphis. This act led 
to an open rupture between Ptolemy and the imperial regent 
Perdiccas. But Perdiccas perished in the attempt to invade 
Egypt (321). In the long wars between the different Macedonian 
chiefs which followed, Ptolemy’s first object is to hold his posi¬ 
tion in Egypt securely, and secondly to possess the Cyrenaica, 
Cyprus and Palestine (Coele-Syria). His first occupation of 
Palestine was in 318, and he established at the same time a 
protectorate over the petty kings of Cyprus. When Antigonus, 
master of Asia in 315, showed dangerous ambitions, Ptolemy 
joined the coalition against him, and, on the outbreak of war, 
evacuated Palestine. In Cyprus he fought the partisans of 
Antigonus and reconquered the island (313). A revolt of Cyrene 
was crushed in the same year. In 312 Ptolemy, with Seleucus, 
the fugitive satrap of Babylonia, invaded Palestine and beat 
Demetrius, the son of Antigonus, in the great battle of Gaza. 
Again he occupied IMlestine, and again a few months later, 
after Demetrius had won a battle over his general and Antigonus 
entered Syria in force, he evacuated it. In 311 a pe^ was 
concluded between the combatants, soon after which the 
surviving king Alexander was murdered in Macedonia, leaving 
the satrap of Egypt absolutely his own master. The peace did 
not last long, and in 309 Ptolemy comnianded a fleet in person 
which deUched the coast towns of Lycia and Caria from Anti¬ 
gonus and crossed to Greece, where Ptolemy took possession 
of Corinth, Sicyon and Megara (308). In 306 a great fleet under 
Demetrius attacied Cyprus, and Rolemy’s teother, Menelaus, 
was defeated and captured in the decisive battle of Salamis. 
The complete lo.ss of Cyprus followed. Antigonus and Demetrius 



birds, with well-fitting articulations, quite different from those 
of ordinary' reptiles. Tlie head is large and remarkably bird- 
likc in shape, while it is fixed on the neck at the same angle 
as in birds. The brain is small, but resembles that of birds in 
its general conformation. The trunk is relatively small, with 
few slender ribs and a keeled breastlxrne (sternum). The fore¬ 
limbs arc always a pair of wings, the fifth digit or “ little ’’ finger 
being enormously elongated for the support of a smooth flying 
membrane (seen in specimens from the lithographic stone of 
Bavaria). The wdngs are thus constructed on the same plan as 
tliosc of a bat, but instead of four fingers, only one is elongated 
to bear the membrane. The hind-limbs are comparatively 
feeble, and must have been of very little use for walking. 

The remains of pterodactyles are found chiefly in marine 
deposits, so that these reptiles must have frequented tlie coast¬ 
lines. They probably fed partly on fish, partly on insects; but 
no traces of food have hitherto been observed within the fossil 
skeletons. The oldest satisfactorily known member of the group 
is Dimorphodon from the l^iwcr Lias of Dorsetshire. The typical 
species has a skull about 20 centim. in length, with large teeth 
in front, smaller teeth behind : its tail is much elongated and 
slender. Equally fine skeletons of Campylognathu.s have been 
found in the Upper Lias of Wurltemberg. Other long-tailed 
ptcrodaclvles occur well preserved in the Upper Jurassic 
(lithographic stone) of Bavaria and Wiirttemherg, which is so 
fine-grained as to show impressions of the wing-membrane. 
In Rhamphorhynehus there is also a rhomboidal expansion of 
membrane at the end of the tail. The sliort-tailed Pterodactylus 
itself, sometimes no larger than a sparrow, is also found in the 
same formation. It was originally described by Collini in 1784 
as an unknown sea-animal, and its true nature was first deter¬ 
mined by Cuvier in 1809, when he named it “ Pterodactyle.” 
The Pterosaurians of the Cretaceous period, just before their 
extinction both in Europe and in North America, were of 
enormous size, and some became toothless. A pair of wings 
of the toothless Pteranodon from the Chalk of Ksmsas, now m 
the British Museum, measures about five and a half metres in 
span. Fragments of equally large pterodactyles with teeth are 
found in the English Chalk. 

See H. G. Seelw, The Omithosauria (Cambridge, 1870) and 
Dragons of the Air (Lnndon, 1901); S. W. Williston, paper in Kansas 
University Quarterly (1897), vi, 35; G. F. Eaton, papers in Amer. 
Joum. Science (1903-1904), 4th series, vols. xvi., xvii. 

(A. S. Wo.) 
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now assumed the title of kings; Ptolemy, as well as Cassander, 
Lysimachus and Seleucus, answered this challenge by doing the 
same. In the winter (306-5) Antigonus tried to follow up the 
victory of Cyprus by invading Egypt, but here Ptolemy was 
strong, and held the frontier successfully against him. Ptolemy 
led no further expedition against Antigonus overseas. To the 
Rhodians, besieged by Demetrius (305-4), he sent such help 
as won him divine honours in Rhodes and the surname of Soier 
(“ saviour "). When the coalition was renewed against Anti¬ 
gonus in 304, Ptolemy joined it, and invaded Palestine a third 
time, whilst Antigonus was engaged with Lysimachus in Asia 
Minor. On a report that Antigonus had won a decisive victory, 
for a third time he evacuated the country. But when news 
came that Antigonus had been defeated and slain at Ipsus (301) 
by Lysimachus and Seleucus, Ptolemy occupied Palestine for 
the fourth time. The other members of the coalition had 
assigned Palestine to Seleucus after what they regarded as 
Ptolemy’s desertion, and for the next hundred years the question 
of its ownership becomes the standing ground of enmity between 
the Scleucid and PtolcmaJc dynasties. Henceforth, Ptolemy 
seems to have mingled as little as possible in the broils of Asia 
Minor and Greece; his possessions in Greece he did not retain, 
but Cyprus he reconquered in 495-4. Cyrene, after a series of 
rebellions, was finally subjugated about 300 and placed under 
his stepson Magas (Beloch, Griech. Gach. III. [ii.], p. 134 seq.). 
In 285 he abdicated in favour of one of his younger .sons by 
Berenice {q.v.), who bore his father’s name of Ptolemy; his 
eldest (legitimate) son, Ptolemy Ceraunus, whose mother, 
Kurydicc, the daughter of Antipater, had lieen repudiated, 
fled to the court of Lysimachus. Ptolemy I. Soter died in 283 
at the age of 84. Shrewd and cautious, he had a compact and 
well-ordered realm to show at the end of fifty years of wars. 
His name for bonhomie and liberality attached the floating 
soldier-class of Macedonians and Greeks to his service. Nor 
did he neglect conciliation of the natives. He was a ready patron 
of letters, and the great library, which was Alexandria’s glory, 
owed Vo him its inception. He wrote himself a history of 
Alexander’s campaigns, distinguished by its straightforward 
honesty and sobriety. 

Ptolemv II. Philcuielphus (309-246) was of a delicate constitu¬ 
tion, no Macedonian svarrior-chief of the old style. His brother 
Ptolemy Ceraunus found compensation by becoming king in 
Macedonia in 281, and perished in the Gallic invasion of 280-79 
(see Brennus). Ptolemy II. maintained a splendid court in 
Alexandria. Not that; Egypt held aloof from wars. Magas of 
Cyrene opened war on his half-brother (274), and Antiochus I., 
the son of Seleucus, desiring Palestine, attacked .soon after. 
Two or three years of war left Egypt the dominant naval power 
of the eastern Mediterranean; the Ptolemaic sphere of power 
extended over the Cyclades to Samothracc, and the harbours 
.'md coast towns of Cilicia Trachea (“ Rough Cilicia ”), Pam- 
phytia, Lycia and Caria were largely in Ptolemy’s hands (Theoc. 
Idyll, xvii. 86 seq.). The victory won by Antigonus, king of 
Macedonia, over his fleet at Cos (between 258-56; see Beloch, 
III. [ii.], p. 428 seq.) did not long interrupt his command of the 
Aegean. In a second war with the Seleucid kingdom, under 
Antiochus II. (after 260), Ptolemy sustained losses on the sea¬ 
board of Asia Minor and agreed to a peace by which Antiochus 
married his daughter Berenice (250 ?). Ptolemy’s first wife, 
Arsinoe (I.), daughter of Lysimachus, was the mother of his 
legitimate children. After her repudiation he married, probably 
for political reasons, his full-sister Arsinofi (II.), the widow of 
Lysimachus, by an Egyptian custom abhorrent to Greek 
morality. The material and literary splendour of the Alexan¬ 
drian court was at its height under Ptolemy TI. Pomps and 
gay religions flourished. Irolemy deified his parents as the 
Scol and his sister-wife, after her death (270), as Phila- 

delphus. This surname was used in later generations to distin¬ 
guish Ptolemy II. himself, but properly it belongs to ArsinoC 
only, not to the king. Callimachus, made keeper of the library, 
Theocritus, and a host of lesser poets, glorified the Ptolem^c 
family. Ptolemy himself was eager to increase the libraiy and 


to patronize scientific research. He had the strange beasts of &r- 
off lands sent to Alexandria. But, an enthusiast for Hellenic 
culture, he seems to have shown but little interest in the native 
religion. The tradition which connects the Septuagint trans¬ 
lation of the Old Testament into Greek with his name is 
not historical. Ptolemy had many brilliant mistresses, jmd 
his court, magnificent and dissolute, mtellectual and artificial, 
has been justly compared with the Versailles of Louis XIV. 

Ptolemy III. Euer^etes I. (reigned 246-441), son of Ptolemy 
II. and Arsinoe 1 . At the beginning of his reign he reunited 
the Cyrenalca to Egypt by marrying Berenice the daughter and 
successor of Magas ^^ho had died alwut 450). At the same time 
he was obliged to open war on the Seleucid kingdom, where 
Antiochus II. was dead and his sister Berenice h^ been mur¬ 
dered, together with her mfant son, by Antiochus’s former wife, 
Laodice, who claimed the kingdom for her son Seleucus II. 
Ptolemy marched triumphantly into the heart of the Seleucid 
realm, as far at any rate as Babylonia, and received the formal 
submis.sion of the provinces of Iran, while his fleets in the Aegean 
recovered what his father had lost upon the seaboard, and made 
fresh conquests as far as Thrace. This moment raarks the 
zenith of the Ptolemaic power. After Ptolemy returned home, 
indeed, Seleucus regained northern Syria and the eastern 
provinces, but the naval predominance of Egypt in the Aegean 
remained, although there are traces of its being replaced locally, 
towards the end of Euergetes’ rei^, by that of Macedonia—in 
Amorgos, Naxos, Syros, Nisyros, Cbs and parts of Crete (see 
Beloch, III. [ii.], p. 463). After his final peace with Seleucus, 
Ptolemy no longer engaged actively in war, although his forces 
might occasionally mmgle in the broils of Asia Minor, and he 
supported the enemies of Macedonia in Greece. It seems 
probable that his internal policy differed from his father’s in 
patronizing the native religion more liberally; he has left lai'ger 
traces nt any rate among the monuments that are knoivn to-day. 

Ptolemy IV. Philopator (reigned 221-204), son of the pre¬ 
ceding, was a wretched debauchee under whom the decline of the 
Ptolemaic kingdom began. His reign was inaugurated by the 
murder of his mother, and he was always under the dominion of 
favourites, male and female, who indulged his vices and con¬ 
ducted the government as they pleased. Self-interest led his 
ministers to make serious preparations to meet the attacks of 
Antiochus III. (the Great) on Palestine, and the great Egyptian 
victory of Raphia (217), at which Ptolemy himself was present, 
secured the province till the next reign. The arming of Egyp¬ 
tians in this campaign had a disturbing effect upon the native 
population of Egypt, so that rebellions were continuous for the 
next thirty years. Philopator was devoted to orgiastic forms 
of religion and literary dilettantism. He built a temple to 
Homer and composed a tragedy, to which his vile favourite 
Agathocles added a commentary. He married (about 415) his 
sister Arsinoe (III.), but continued to be ruled by his mistress 
Agathoclea, sister of Agathocles. 

Ptolemy V. Epiphanes (reigned 204-181), son of Philopator 
and Arsinoe, was not more than five years old when he came 
to the throne, and under a series of regents the kingdom was 
paralysed. Antiochus III. and Philip V. of Macedonia made a 
compact to divide the Ptolemaic possessions overseas. Philip 
seized several islands and places in Caria and Thrace, whilst the 
battle of Panium (19R) definitely transferred Palestine from the 
Ptolemies to the Seleucids. Antiochus after this concluded 
peace, giving his own daughter Cleopatra to Epiphanes to wife 
(193-192). Nevertheless, when war broke out between Antiochus 
and Rome Egypt ranged itself with the latter power. Epiphanes 
in manhood was chiefly remarkable as a passionate sport.sman; 
he excelled in athletic exercises and the chase. Great cruelty 
and perfidy were displayed in the suppression of the native 
rebellion, and some accounts represent him as personally 
tyrannical. 

The elder of his two sons, Ptolemy VI. (181-145), 

succeeded as an infant under the regency of his mother Cleo¬ 
patra. Her death was followed by a. rupture between the 
Ptolemaic and Scleucid courts, on the old question of Palestine. 
' XXII. 40 a 
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Antiochus IV. Epiphanes invaded Egypt (170) and captured 
PhUometor. 

ITie Alexandrians then put his younger brother Ptolemy VII. 
Eufrgetes II. (afterwards nicknamed Physkon, on account of his 
bloated appearance) upon the throne. Antiochus professed 
to support Philotnetor, but, when he withdrew, the brothers 
agreed to be joint-kings with their sister Qeopatra as queen and 
wife of Fhilometor. Antiochus again invaded Egypt (168), 
but was compelled by the Roman intervention to retire. The 
double kingship led to quarrels between the two brothers in 
which fresh appeals were continually made to Rome. In 163 
the Cyrenalca was assigned under Roman arbitration to Euer- 
getea as a separate kingdom. As he coveted Cyprus as well, the 
feud still went on, Rome continuing to interfere diplomatically 
but not effectively. In 154 Euergetes invaded Cyprus but was 
defeated and captured by Philomctor. He found his brother, 
however, willing to pardon and was allowed to return as king 
to Cyrene. In 15s Fhilometor joined the coalition against the 
Seleudd king Demetrius 1 . and was the main agent in his de¬ 
struction. The prot^gd of the coalition, Alexander Bales, married 
Philoraetor’s daughter Cleopatra (Thea), and reigned in Syria 
in practical subservience to him. But in 147 Philometnr broke 
wii him and transferred hLs support, together with the pCTSon 
of Cteopatru, to Demetrius IL, the young son of Demetrius 1 . 
He himself at Antioch wa.s entreated by the people to assume 
the Seleucid diadem, but he declined and installed Demetrius 
as king. In 145 in the battle on the Oenoparas near Antioch, 
in which Alexander Balas was finally defeated, Fhilometor 
received a mortal wound. Fhilometor was perhaps the best of 
the Ptolcmie.s. Kindly and reasonable, his good nature seems 
sometimes to have verged on indolence, but he at any rate took 
persona! part, and that bravely and successfully, m war. 

Philometor’s infant son, Ptolemy Philopator Neos (?)^, was 
proclaimed king in Alexandria under the regency of hLs mothta’ 
Cleopatra. Euergetes however, swooping from Cyrene, seized the 
throne and married Qeopatra, making away with his nephew. 
He has left an odious picture of himself in the historians—a man 
untouched by benefits or natural affection, delighting in deeds 
of blood, his body as loathsome in its blown corpulence as his 
soul. Something must be allowed for the rhetorical habit of 
our authorities, but that Euergetes was ready enough to shed 
blood when policy required seems true. He soon found a more 
agreeable wife than Cleopatra in her daughter Cleopatra, and 
thenceforth antagonism between the two queens, the “ sister ” 
and the “ wife,” was chronic. In 130-1 Cleopatra succeeded 
in driving Euergetes for a time to Cyprus, when he revenged 
himself by murdering the son whom she had borne him (sur- 
named Memphites). Massacres inflicted upon the Alexandrians 
and the expulsion of the representatives of Hellenic culture are 
laid to his charge. On the other hand, the monument and papyri 
show him a liberal patron of the native rehgiunaud a considerable 
administrator. In fact, while liated by the Greeks, he seems to 
have had the steady support of the native population. But 
there are also records which show him, not as an enemy, but a 
friend, like his ancestors, to Greek culture. He himself published 
the fruit of his studies and travels in a voluminous collection of 
notebooks, in vrfiich he showed a lively eye for the oddities of 
hb fellow kings. The old Ptolem^c realm was never again a 
unity after the death of Euergetes II. By his will he left the 
Cyrenalca as a separate kingdom to his illegitimate, son Ptolemy 
Apion (116-96), whilst Egypt and Cyprus were bequeathed to 
Qeopatra (Kokke) and whichever of his two sons by her, 
Ptolemy VIII. Soterll. (nicknamed Lathyiros) and Ptolemy IX. 
Alexander L, she might choose as her associate. The result was, 
of course, a long period of domestic, strife. From 116 to 108 
Soter reigned with his mother, and at enmity with her, in Egypt, 
whilst her favourite son, Alexander, ruled Cyprus. Qeopatra 
compelled Soter to divorce his sister-wife Cleopatra and marry 
another sister, Selene. Qeopatra plunged into the broils of 

1 Or, according to another view, Eupator. On the obscure ques¬ 
tions raised by these two romatnes, see fc. Parcti, Ricerche sui 
Tolenui EvpaU>rt e Nio Filapaiore (luhn, 1908). 


the Sdeucid bouse in Syria and perished. In to8 Cleopatra 
Kokke called Alexander to Egypt, and Soter flying to Cyprus 
took his brother's place and hdd the island against his mother’s 
forces. The attempts which Soter and Cleopatra respectively 
made in J04-3 to obtain a predominance in Palestine came to 
nothing. Alexander now shook off his mother's yoke and 
married Soter’s daughter Berenice. Qeopatra Kokke died in 
101 and from then till 89 Alexander reigned alone in Egypt. 
In 89 he was expelled by a popular uprising and perished the 
following year in a sea-fight with the Alexandrian ships off 
Cyprus. Soter was recall^ (88) and reigned over B^rypt and 
Cyprus, now reunited, in association with his daughter Berenice, 
lliis. his second, reign in Egypt (88-80), was marked by a native 
rebellion which issuw in the destruction of Thebes. On his death 
Berenice assumed the government, but the son of Alexander I., 
Ptolemy X. Alexander II., entering Alexandria under Roman 
patronage, married, and within twenty days assassinated, hi.s 
elderly cousin and stepmother. He was at once killed by the 
enraged people and with him the Ptolemaic family in the legiti¬ 
mate m^e line became extinct. Ptolemy Apion meanwhile, 
dying in g6, had bequeathed the Cjaenai'ca to Rome. The 
Alcxsuidrion people now chose an illegitimate son of Soter II. 
to be their king, Ptolemy XI. Philopator Philadelphus Neos 
Dionysus, nicknamed Auletes, the flute-player (80-51), setting 
hLs brother as king in Cyprus. The rights of these kings 
w'cre doubtful, not only because of their illegitimate birth, but 
because it was claimed in Rome that Alexander II. had be¬ 
queathed his kingdom to the Roman people. Two Seleucid 
princes, children of Sotcr’s sLstcr Selene, appeared in Rome in 
73 to urge their claim to the IHolemaic throne. Ptolemy 
Auletes was thus obliged to spend his reign in buying the support 
of the men in power in Rome. Cyprus was annexed by Rome in 
58, its king committing suicide. From 58 to 55 Auletes was in 
exile, driven out by popular hatred, and worked by bribery and 
murder in Rome to get himself restored to Roman power. His 
daughter Berenice meanwhile reigned in Alexandria, a husband 
being found for her in the Pontic prince Archelaus. In 55 
Auletes was restored by the proconsul of Syria, Aulus Gabintus. 
He killed Berenice and, dying in 51, bequeathed the kingdom 
to his eldest son, aged ten years, who was to take as wife his 
sister Qeopatra, aged seventeen. In the reign of Ptolemy XII. 
Philopator (51-47) and Cleopatra Philopator, Egyptian history 
coalesces with the general history of the Roman world, owing to 
the murder of Pompe>' off Pelusium in 48 and the Alexandrine 
War of Julius Caesar (48-47). In that war the young king 
perished and a .still younger brother, Piolemy XIII. Philopator, 
was associated with Cleopatra till 44, when he died, probably 
by Qeopatra’s contriving. From then till her deatli in 30, her 
son, bom in 47, and asserted by Qeopatra to he the child of 
Julius Caesar, wos associated officially with her as Ptolemy XIV. 
Philopator PhUometor Caesar-, he was known popularly as 
Caesarion. (For the incidents of Cleopatra’s reign see Cleo¬ 
patra, ArsinoE.) After her death in 30 and Caesarion’s murder 
Eg;ypt was made a Roman province. Cleopatra’s daughter by 
Antony (Cleopatra Selene) was married in 35 to Juba II. of 
Mauretania. Their son Rolemy, who succeeded his father 
(a.d. 33-40), left no issue.* 

See Mahaffy, The Empire of the Ptolemies (1895! anfl Egypt under 
the Ptolemaic Dynasty (1899); Slrack. Dis DynasHe der Ptokmier 
(1897); Bouch6-Lcclercq, Histoire des l.agides (1904. 1907)1 Meyer, 
Das Heerwesen dcr Ptolemder wed ROmer (Leipzig, 1900). 

(E. R. B.) 

PTOLEMY (Claudius Ptolemaeus), the celebrated mathema¬ 
tician, astronomer and geographer, was a native of Egypt, but 
there is an uncertainty as to the place of his birth. Some 
ancient manuscripts of his works describe him as of Pelusium, 
but Theodorus Meliteniota, a Greek writer on astronomy of the 

• The Ptolemies were not in antiquity distinguished by the 
oidinal numbers affixed to their names by modern scholars and 
represented according to the usual convention by Roman figures. 
This is merely doneTor our convenience. In the case of the Ia.ter 
Ptolemies different systems of notation prevail according as the 
problematic Eupator and Philopator Neos are reckoned in or not. 
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i2th century, seyt that he was born at Ftolemais Hermii, a 
Grecian city of the Thebaid. It is certain that he observed at 
Alexandria during the reigns of Hadrian and Antoninus Pius, and 
that he survived Antoninus. Olympiodorus, a philosopher of 
the Neoplatonic school who lived in the reign of the emperor 
Justinian, relates in his scholia on the Phaedo of Plato that 
Ptolemy devoted his life to astronomy and lived for forty years 
in the so-called Ilrt^ tou K-avutfiov, probably elevated terraces 
of the temple of Serapis at Canopus near Alexandria, where they 
rais^ pillars with the results of his astronomical discoveries 
engraved upon them. This statement is probably correct; we 
have indeed the direct evidence of Ptolemy himself that he made 
astronomical observations during a long series of years; his first 
recorded observation was made in the eleventh year of Had¬ 
rian, 127 A.D.,’ and his last in the fourteenth year of Antoninus, 
151 A.D. Ptolemy, moreover, says, “ We make our observations 
in riie parallel of Alexandria.” St Isidore of Seville asserts that 
he was of the royal race of the Ptolemies, and oven calls him king 
of Alexandria; this assertion has been followed by others, but 
there is no ground for their opinion. Indeed Fabricius shows 
by numerous instances that the name Ptolemy was common in 
Egypt. Weidler, from whom this is taken, also tells us that 
according to Arabian tradition Ptolemy lived to the of 
seventy-eight year.s; from the same source some description 
of his personal appearance has been handed down, wliich is 
generally considered as not tru.stworthy, but which may be seen 
in Weidler, Historia cstronomiae, p. 177, or in the preface to 
Halma’s edition of the Almagest, p. 61. 

Mathematics, 

I'tolcmy’s work as a geogropber is discussed below, and an 
account of the discoveries in astronomy of Hipparchus and 
Ptolemy is given in the article Astronomy: History. Their 
contributions to pure mathematics, however, require to 
be noticed here. Of these the cliicf is the foundation of 
trigonometry, plane and spherical, including the formation 
of a table of chords, which served the same purpose as our table 
of sines. This branch of mathematics was created by Hippar¬ 
chus lor the use of astronomers, and its exposition was given by 
Ptolemy in u form so perfect that for 1400 years it was not 
surpassed. In this respect it may be compared with the doctrine 
as to the motion of the heavenly bodies so tvcll known ns the 
Ptolemaic system, which was paramount for about the same 
period of time. 'J'here is, however, this difference, tliat, whereas 
the Ptolemaic system was then overthrown, the theorems of 
Hipparchus and Ptolemy, on the other hand, will be, as Delambre 
say.s, for ever the basts of trigonometry. The astrunomicol 
and trigonometrical systems are contained in the great work 
of Ptolemy, 'H /ia97;/tnTuc^ orWafts, Of, as Fabricius after 
Syncellus writes it, MtyoXij (nJiTo^is t^s iarpovofiiat; and in 
like manner Suidas says otrof [IItoX.] lypaifrt rov fUyav a<rrpo- 
vopov ^oi owrttfiv. The Syntaxis of Rolemy was called 'O 
at'yas dtrr/invd/tov to distinguish it from another collection called 
T) fUKpdt ilnTpovd/xoS) highly e.stecmed by the Alexandrian 
school, which contained some works of Autolycus, Euclid, 
Aristarchus, Theodosius of Tripolis, Hypsicles and Menelaus. 
To designate the great work of Ptolemy the Arabs used the 
superlative tuyixrrq, from which, the article al being prefixed, 
the hybrid name Almagest, by which it is now universally known, 
is derived. 

We proceed now to consider the trigonometrical work of Hippar¬ 
chus and Ptolemy. In the ninth chapter of the first book of the 
Almagest Ptolemy sliows how to fonn a tabic of chords. He sup¬ 
poses the circunvference divided into jOo equal parts and 

then l^cts each of these parts. Further, he divides the diameter 
into 120 equal parts, <iml then for the subdivisions of these he 
employs the sexagesimal method as rao.st convenient in practice, i.e. 
he divides each of the sixty parts of the radius into sixty equal parts, 
and each of these parts he further subdivides into sixty equal parts. 
In the Latin translation these subdivisions become " partes minutac 
primae " and " partes minutac socundae," whence our " minutes " 

' Weidler and Raima give the ninth year; in the account of the 
cclqtse of the moon hi that year Ptolemy, however, docs not say, as 
in ortier similar cases, he had observed, but it had been observed 
{Almagest, iv. 9). 
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and " seconds ” have arisen. It must not be supposed, however, 
that these sexagesimal divisions are duo to Ptolemy: they must liave 
been familiar to his predecessors, and were handed dewn froin the 
Chatdaeans. Nor did the formation of the table of chords originate 
with Ptolemy; indeed, Theon of Alexandria, the father of Hypatia, 
who lived in the reign of Theodosius, in his commentary on the 
Almagest says expresrfy that Hlpporohus had already given the doc¬ 
trine of chorda inscribed in a circle in twelve books, and that Mene- 
lauB had done the same in six hooks, but, he continues, every one 
must be astonished at the ease with which Ptolemy, by means of a 
few simple thcorem.s, ha.s found their values; hence it is inferred that 
the method of calculation in the Almagest is Ptolemy’s own. 

As starting-point the values of certain chords in terms oi the 
diameter wore already known, or could be easily found by means of 
the Elements of Euclid. Thus the side of the hexagon, or the chord 
of 6o‘, is equal to the radius, and therefore contains sixty parts. 
The side of the decagon, or the chord of 36', is tho greater segment 
of the radius cut in extreme and mean ratio, and therefore contoins 
approximately 371’ ■(' 55' parts, of which the diameter contains 120 
parts. Further, the square on the side of the regular pentagon is 
equal to the sum of the squares on the sides of the regular hexagon 
and of the regular decagon, oil being inscribed in the same circle 
(End. Xni. 10); the chord of 72' can therefore be calculated, and 
contains approximately 701' 32' 3'. In like manner, the square on 
the chord of 90°, which is the side of tho inscribed square, is twice 
the square on the radius; and the square on the chord of t2o“, or 
the side of the equilateral triangle, is three times the square on the 
radius; these chords ciin thus be calculated approximately. Further, 
from the values of all these chords we can calculate at once the 
chords of the arcs which are their supplements. 

This being laid down, we now proce<m to give Ptolemy's exposition 
of the mode of obtaining his table of chords, which is a piece of 
groTOctry of great elegance, and is indeed, as De Morgan saj's, " one 
of the most beautiful in the Greek writers." 

He Lakes as basis and sets forth as a lemma the weU-known 
theorem, which is called after him. concerning a quadrilateral 
inscribed in a circle: The rectangle under the diagonals is equal to 
tho sum of the rectangles under the opposite sidc.s. By means of 
tills theorem the chord of the sura of the dificrcnce of two arcs whose 
chords axe given can be easily found, for we have only to draw a 
diameter from the common vertex of the two arcs the chord of 
whose sum or Jiflercnce is required, and complete the quadrilateral; 
in one case a diagonal, in the other one of the sides is a diameter of 
the circle. The rdatipns thus obtained arc equivalent to the funda¬ 
mental formulae ol our trigonometry— 

sin (A-l-B) — sin A cos E-)-cos A sin B, 
sin (A—B) sin A cos B—cos A sin B. 
which can therefore be established in this simple way. 

INoIcmy then gives a geometrical construction for finding the 
chord of half an arc from the chord of the arc itself. By means of 
the foregoing theorems, since we know the chords of 72” and of 60', 
we can find the chord of 12“; we can then find the chords of 0 °, 
3°, li” and three-fourths ol 1°, and lastly, the chords oi 41“, 71°, 
9”, ioi°, Ac.—all those arcs, namely, as Ptolemy says, which being 
doubled are dirtsiblc by 3. Performing the calculations, he finds 
that the chord of contains approximately ip 34' 55'. and the 
chord of three-fourths of 1“ contains oi> 47' 8*. A teble of chords 
of arcs increasing by i4° can thus be formed; but this is not Bnfficien I 
for Ptolemy's purpose, which was to frame a table of chords increa.s- 
ing by half a dcgi-ee. This could be effected if he knew the chord 
of one-half of 1“; but, since this cliord cannot be found geometrically 
from the chord of 11'*, inasmuch as that would come to the trisection 
of an angle, he proceeds to sick in the first place the chord of l”, 
whi^ he finds approximately by means of a lemma of great elegance, 
due probably to Apollonius. 11 is as follows : If two unequal chords 
be inscribed in a circle, the greater will be to the less in a less ratio 
than the arc described on the groat(T will be to the arc described 
on the less. Haring proved this theorem, he proceeds to employ it 
in order to find aiqiroximately the chon! of which he does in the 
following manner— 


chord 60' ijo 

l.tf. < 

. chord 1° < 4 

chord 45'; 

chord'45' ' 45’ 


3 


again— 




chord 90' , 90 

i.ff. < . 

■. choi'il 1° > i 

chord go'. 

cdiord ho' 60' 

2 

3 



For brevity we use a modern notation. It lias been sliown tliat the 
chord of 45' is op 47' 8' q.p., and tho chord of 90' is IP 34' 15' q.p.; 
hence it follows that approximately 

chord 1° c IP 2' 30' 40'' and > iP 2' 50'. 

Since these values agree as far as the seconds, Ptolemy takes ip 2' ^o* 
as the approximate value of the chord of 1°. The chord of 1° being 
thus known, he finds the chord of one-half of a degree, the i^proxi- 
mate value of which is op 31' 25', and he is at once in a position to 
complete his table of chords for arcs increasing by haK u dcCTCc. 
Ptolemy then gives his table of chords, which is arranged in three 
columns; in tho first he has entered the arcs, increasing by lialf- 
degrees, from 0° to 180'; in the second he gives the values of the 
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chords of tliosc arcs in parts of which the diameter contains 120, 
the subdivisions boinc sexagesimal; and in the third ho has inserted 
the thirtieth parts of the differences of these chords for each half- 
degT»«, in order that the cliords of the intermediate arcs, which 
do not occur in the table, may be calculated, it being assumed that 
1lie increment of the chords of arcs within the table for each interval 
of 30' is proportional to the increment of the arc,^ 

Trigonometry, wo have seen, was created by Hipparchus for the 
use of astronomers. Now, since spherical trigonometry is directly 
applicable to astronomy, it is not surprising that its development 
was prior to that of plane trigonometry. It is the .subject-matter 
of the eleventh chapter of the Almagest, whilst the solution of plane 
triangles Is not treated separately in that work. 

To resolve a plane triangle the Greeks supposed it to be inscribed 
in a circle; they must therefore have known the theorem—which 
is the basis of fJiis branch of trigonometry: The sides of a triangle 
are proportional to the chords of the double arcs which measure 
the angles opposite to those sides. In the case of a right-angled 
triangle this theorem, together with Eucl. I. 32 and 47, gives the 
complete solution. Other triangles were resolved into right-angled 
triangles by drawing the perpendicular from a vertex on the opposite 
side. In one place {Aim. vi. ch. 7; i. 422, ed. Halraa) Ptolemy 
solves a triangle in which the three sides are given by finding the 
segments of a side made by the perpendicular on it from the opposite 
vertex. It should be noticed also that tlic eleventh chapter of the 
first book of the Almagest contains incidentally some theorems and 
problems in plane trigonometry. The problems which are mot with 
correspond to the following : Divide a given arc into two parts so 
that the chords of the douUes of those arcs shall have a given ratio: 
the same problem for external section. Lastly, it may be mentioned 
that Ptolemy (Aim. vi. ch. 7; i. 421, ed. flalma) takes 31* 8'30", 

Le. 3 -f + 30 , 3'i4i0, as the value of the ratio of the circura- 
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ference to the diameter of a circle, and adds that, as had been 
shown by Archimedes, it lies between 3| and 3f^. 

The foundation of spherical trigonometry is laid in chapter xi. 
on a few simple and useful lemmas. The starting-point is the well- 
known theorem of plane geometry concerning the segments of the 
sides of a triangle made by a transversal: The segments of any 
side arc in a ratio compounded of the ratios of the segments of the 
other two sides. This theorem, a,s well a-s that concerning the 
inscribed quadrilateral, was called after Ptolemy—naturally, indeed, 
since no reference to its source occurs in the Almagest. This error 
was corrected by Mersenne, who showed that it was known to 
Menelaus, an astronomer and geometer who livetl in the reign of 
the emperor Trajan. The theorem now bears the name of Menelaus, 
though most probably it came down from Hipparchus; Chasles, 
indeed, thinks that Hipparchus deduced the property of the spherical 
triangle from that of the plane triangle, but throws the origin of the 
latter farther back and attributes it to Euclid, suggesting that it w.as 
given in his Porisms.^ Carnot made this theorem the basis of his 
theory of transvcr.sals in his essay on that subject. It should be 
noticed that the theorem is not given in the Almagest in the general 
manner stated above; Ptolemy considers two cases only of the theo¬ 
rem, and Theon, in his commentary on the Almagest, has added 
two more cases. The proofs, however, arc general. Ptolemy then 
lays down two lemmas ; If the chord of an arc of a circle be cut in 
any ratio and a diameter be drawn through the point of section, the 
diameter will cut the arc into two parts the chords of whose doubles 
are in the same ratio a-s the segments of the chord; and a similar 
theorem in the case when the chord is cut externally in any ratio. 
By means of these two lemmas Ptolemy deduces in an ingenious 
manrer—easy to follow, but difficult to (fiscover—from the teeorem 
ot Menelaus for a plane triangle the corresponding theorem for a 
spherical triangle: If the sides of a S])hcricaJ triangle he cut by an 
arc of a groat circle, the chords of the doubles of the segments of any 
one side will be to each other in a ratio compounded of the ratios 
of the chords of the doubles of the segments of the other two sides. 
Here, too, the theorem is not stated generally; two cases only are 
considered, corresponding to the two cases given in piano. Thpon 
has added two cases. The proofs arc general. By means of this 
theorem four of Napier’s formulae for the solution of right-angled 
spherical triangles can be easily established. Ptolemy does nof give 
them, but in each case when required applies the theorem of Mene¬ 
laus for spherics directly. This greatly increases the length of his 
demonstration-s, which the modem reader finds still more cumbrous, 
inasmuch as in each case it was necessary to express the relation in 
terms of chords—^the equivalents of sines— only, cosines and tangents 
being of later invention. 

Such, then, was the trigonometry of the Greeks. Mathe¬ 
matics, indeed, has ever been, os it were, the handmaid of 
astronomy, and many important methods of the former arose 

* Idclcr has examined the degree of accuracy 0} the numbers in 
these tables and finds that they are correct to five places of decimals. 

° On the theorem of Menelaus and the rule of six quantities, 
see Chaslos, Aperfu hisloriftte sMr I'origine et iiveloppement ties 
mithodes en giomitrie. note vi. p. 2511. 


from the needs of the latter. Moreover, by the foundation of 
trigonometry, astronomy attained its final general constitution, 
in which calculations took the place of diagrams, as these letter 
had been at an earlier penod substituted for mechanical 
apparatus in solving the ordinaiy problems.® Further, we find 
in the application of trigonometry to astronomy frequent ex¬ 
amples and even a systematic use of the method of approxima¬ 
tions—the basis, in fact, of all application of mathematics to 
practical questions. There was a disinclination on the part of 
the Greek geometer to be satisfied with a mere approximation, 
were it ever so close; and the unscientific agrimcffmr .shirked 
the labour involved in acquiring the knowledge which was 
indispensable for learning trigonometrical calrulatioms. Thus 
the development of tlic calculus of approximations fell to the 
lot of the astronomer, who was both scientific and practical.* 

Wc now proceed to notice briefly the contents of the Almagest. 

It is divided into thirteen books. The first book, which may be 
regarded as introductory to the whole work, opens with a ^ort 
preface, in which Ptolemy, after some observations on the distinc¬ 
tion between theory and practice, gives Aristotle's division of the 
sciences and remarks on the certainty of mathematical knowledge, 

'• inasmuch as the demonstrations in it proceed by the incontro¬ 
vertible ways of arithmetic and geometry. ' He concludes his prc-face 
with the statement that he will make use of the discoveries of his 
predecessors, and relate briefly all that has been sufficiently explained 
by the ancients, but that he will treat with more care and develop¬ 
ment whatever has not been well understood or fully treated. 
Ptolemy unfortunately does not always bear this in mind, and it 
is sometimes difficult to distinguish what is due to him from that 
which he has borrowed from his predecessors. 

Ptolemy then, in the first chapter, presupposing some preliminary 
notions on the part of the reader, announces that he will treat in 
order—what is the relation of the earth to the heavens, what is the 
position of the oblique circle (the ecliptic), and the situation of the 
inhabited parts of the earth; that he will point out the. differences 
of climates; that he will then pass on to the consideration of the 
motion of the sun and moon, without which one cannot have a 
just theory of the stars; lastly, that he will consider the sphere of 
the fixed stars and then the theory of the five stars called " planets." 
All these things— i.e. the phenomena of the heavenly bodies—-he 
says he will endeavour to explain in taking for principle that which 
is evident, real and ciTtain, in resting everywhere on the surest 
observations and applying geometrical methods. He then enters 
on a summary exposition of the general principles on which his 
Sytitaxis is based, and adduces arguments to show that the heaven 
is of a spherical form and that it moves after the manner of a sphere, 
that the earth also is of a form which is sensibly spherical, that the 
earth is in tlie centre of the heavens, that it is but a point in com¬ 
parison with the distances of the stars, and that it has not any 
motion of translation. With respect to the revolution of the oarth 
round its axis, which he says some have held, Ptolemy, while 
admitting that this supposition renders the explanation of the 
phenomena of the heavens much more simple, yet regards it as 
altogether ridiculous. Lastly', he lays down that there are two 
principal and different motions in the heavens —one by which all 
the stars are carried from east to west uniformly about the polw of 
the equator; the other, w'hich is peculiar to some of the stars, is in 
a contrary direction to flic former motion and takes place round 
different poles. These preliminary notions, which arc all older than 
Ptolemy, form the subjects of the second and following chapters. 
He next proceeds to the construction of his table of chords, of 
which we have given an account, and which is indispensable to 
practicM astronomy. The employment of this table presupposes 
the evaluation of the obliquity of the ecliptic, the knowledge of 
which is indeetl the foundation of all astronomical sciroce. Ptolemy 
in the next chapter indicates two moans of determining this angle 
by observation, describes the instruments he employed for that 
purpose, and finds the same value which had already been found 
by Erato5thcnc,s and used by Hipparchus. This " is followed by 
spherical geometry and trigonometry enough for the determination 
of the connexion between the sun's right ascension, declination and 
longitude, and for the formation of a table of declinations to each 
degree of longitude. Delambrc says he found both this and the table 
of chords very exact." • . , 1 ui 

In book ii., after some remarks on the situation of the habitable 
parts of the earth, Ptolemy proceeds to make deductions from the 
^nciplcs established in the preceding book, which he doea- by 
means of the theorem of Menelaus. The length of the longest 
day being given, h© shows how to determine the arcs of the horizon 
intercepted between the equator and the ecliptic—the amplitude 
of the eastern point of the ecliptic at the solstice—for differen t 

e Comte, Systime de politiqw positive, ill 32g. 

* Captor, Vorlesungen nber Geschiehte der Mathemank, p. 356. 

» De Morgan, in Smith's Dictioncery 0/ Greek and Roman Biography, 
s.v. " Ptolcmacus, Clandius.’’ 
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denees of obliquity of the sphere; hence he finds the height of the 
pole and reciprocally. From the same data he shows how to find 
at what places ^d times the sun becomes vertical and how to 
calculate the ratios of gnomons to their equinoctial and solstitial 
shadows at noon and conversely, pointing out, however, that the 
latter method is wanting in precision. All these matters he con¬ 
siders fully and works out in detail, for the parallel of Rhodes 
Thoon gives us tliree reasons for the selection of that parallel by 
Ptolemy: the first is that the height of the pole at Rhodes is 36 , 
a whole number, whereas at Alexandria he believed it to be 30“ 58' j 
the Second is that Hipparchus had made at Rhodes many observa¬ 
tions; the third is that the climate of Rhodes holds the mean place 
of the seven climates subsequently described. Dclambre suspects 
a fourth reason, which he thinks is the true one, that Ptoliany had 
taken his examples from the works of Hmparchus, who observed at 
Rhodes and had made these calculations for the place where he lived. 
In chapter vi. Ptolemy gives an exposition of the most important 
properties of each parallel, commencing with the equator, which he 
considers as the southern limit of the habitable quarter of the earth. 
For each parallel or climate, which is determined by the length of the 
longest day, he gives the latitude, a principal place on the parallel, 
and the lengtKs of the shadows of the gnomon at the solstices and 
equinox. In the next chapter he enters into particulars and inquires 
wnat arc the arcs of the equator which cross the horizon at the same 
time as given arcs of the ecliptic, or, which comes to the same thing, 
the time which a given arc of the ecliptic takes to cross the horizon 
of a given place. He arrives at a formula for calculating ascensional 
differences and gives tables of ascensions arranged by 10" of longitude 
for the different climates from the equator to that where the longest 
day is seventeen hours. He tlien snows the use of these tables in 
the investigation of the length of the day for a given climate, of the 
manner of reducing temporal' to equinoctiid hours and vice versa, 
and of the nonagesimal point and the point of orientation of the 
ecliptic. In the following chapters of this book he determines the 
angles formed by the intersections of the ecliptic—first with the 
meridian, then with the horizon, and lastly with the vertical circle— 
Md concludes by giving tables of the angles and arcs formed by the 
intersection of these circles, for the seven climates, from the parallel 
of Meroe (thirteen hours) to that of the mouth of the :ferysthenes 
(sixteen hours). These tables, he adds, should be completed by the 
situation of the chief towns in all countries according to their 
latitudes and longitudes; this he promises to do in a separate treatise 
and has in fact done in his Oeugraphy. 

Book iii. treats of the motion of the sun and of the length of the 
year. In order to understand the difficulties of this question 
Ptolemy says one should read the books of the ancients, and espe¬ 
cially those of Hipparchus, whom he praises “ as a lover of labour 
and a lover of truth " (azfipl gnXoT6vtg rt 6fiou sal ^tAaks^f). He 
begins by telling us how Hipparchus was led to discover the preces¬ 
sion of the equinoxes; ho relates the observations by which Hippar¬ 
chus verified the eccentricity of the solar orbit imperfectly known to 
his Chaldaean predecessors, and gives t he hj-pothesis of the eccentric 
by wliich he explained the inequality of the sun's motion. Ptolemy 
concludes this book by giving a clear exposition of the circumstances 
on which the equation of time depends. Ptolemy, moreover, applies 
Apollonius's hypothesis of the epicycle to explain the inequality of 
the sun's motion, and shows that if leads to the same results as the 
hypothe.sis of the eccentric. He prefers the latter hypothesis as 
more simple, requiring only one and not two motions, and as equally 
fit to clear up the difficulties. In the second chapter there arc some 
general remarks to which attention should be directed. We find 
the principle laid down that for the explanation of phenomena one 
should adopt the .simplest hypothesis that it is possible to e,stabU8h, 
provided that it is not contradicted by the observations in any 
important respect.'-* This fine principle, which is of universal 
application, may, we think—regard being paid to its place in the 
Almagest —be justly attributed to Hipparchus. It is the first law 
of the " philoBophia prima " of Comte.-’ We find in the same page 
another principle, or rather practical injunction, that in investiga¬ 
tions founded on observations where great delicacy is required we 
should select tho.se made at considerable intervals of time in order 
that the errors arising from the Imperfection which is inherent in 
all observations, even in those made with the greatest care, may be 
lessened by being distributed over a large number of years. In the 
same chapter we find also the principle laid down that the object of 
mathematicians ought to be to represent all the celestial phenomena 
by uniform and circular motions. Tliis principle is stated by 
I^olemy in the manner which is unfortunately too common with 
him—^that is to say, he does not give the least indication whence he 
derived it. We know, however, from Simplicius, on the authority 
of Sosigene s,* that Plat o is said to hav e propose d the foll owing 

’ Kaigisai, temporal or variable. These hours varied in length 
with the seasons; they were used in ancient times and arose from the 
division of the natural day (from sunrise to sunset) into twelve parts. 

‘ Atm. cd. Halma, i. 159. 

’ SvMme de politique positive, iv. 173. 

* This Sosigenes, as T'h. H. Martin has shown, was not the astro- 
nonaer of that name who was a contemporary of JuUus Caesar, but a 
Fsitpatctic philosopher who lived at the end of the 2nd century. 


problem to astronomers; " What regular and determined motions 
being assumed would fully account for the phenomena of the motions 
of the planetary bodies ? " We know, too, from the same source 
that Eudemus says in the second book of his History of Astronomy 
that " Eudoxus of Cnidus was the first of the Greeks to take in hand 
hypothesis of this kind." • that he was in fact the first Greek astro¬ 
nomer who proposed a geometrical hypothesis for explaining the 
periodic motions of the planets—the famous system of concentric 
spheres. It thus appears that the principle laid down here by 
Ptolemy can be traced to Eudoxus and Plato; and it is probaUe that 
they derived it from the same source, namely, Archytas and the 
IMhagoreans. We have indeed the direct testimony of Geminus 
of Rhodes that the l^thagoreans endeavoured to explain the 
phenomena of the heavens by uniform and circular motions." 

Books iv., V. are devoted to the motions of the moon, which are 
very complicated; the moon in fact, though the nearest to us of all 
the heavenly bodies, has always been the one which has given 
the greatest trouble to astronomers,’ Book iv., in which Ptolemy 
follows Hipparchus, treats of the first and principal inequality of 
the moon, which quite corresponds to the inequality 0? the sun 
treated of in the third book. As to the obsorvations which should 
be employed for the investigation of the motion of the moon, 
Ptolemy tells us that Umar eclipses should be preferred, inasmuch as 
they give the moon’s place without any error on the score of parallax. 
The first thing to be determined is the time of the moon’s revolution; 
Hipparchus, by comparing the observations of the Chaldaeans -with 
his own, discovered that the shortest period in which the lunar 
eclipses return in the same order was 126,007 days and i hour, in 
this period he finds 4267 lunations, 4J73 restitutions of anomaly 
and 4612 tropical revolutions of the moonless vi" q.p.; this quantity 
(yj") is also wanting to complete the 345 revolutions which the sun 
makes in the same time wit^ respect to the fixed stars. He con¬ 
cluded from tills that the lunar month contains 29 days and 
31' 50' 8" 20'' of a day, very nearly, or 29 (Jots 12 hours 44' 3" 20". 
These results are of the highest importance. In order to explain this 
inequality, or the equation of the centre, Ptolemy makes use of the 
hypothesis of an epicycle, which he prefers to that of the eccentric. 
The fifth book commences with the description of the astrolabe of 
Hipparchus, which Ptolemy made use of in lollo-wing up the observa¬ 
tions of that astronomer, and by means of which he made his most 
important discovery, that of the second inequality in the moon's 
motion, now known by the name of the " evection.” In order to 
explain this inequality he supposed the moon to move on an epicycle, 
which was carried by an eccentric whose centre turned about the 
earth in a direction contrary to that of the motion of the epicycle. 
This is the first instance in which we find the two hypotheses 
of eccentric and epicycle combhied. The fifth book treats also 
of the parallaxes of the sun and moon, and gives a description of 
an instrument—called later by Theon the ''parallactic rods”— 
devised by Ptolemy for observing meridian altitudes with greater 
accuracy. 

Tlie subject of parallaxes is continued in the sixth book of the 
Almagest, and the method of calculating ecUpscs is there given. 
The author says nothing in it which -was not known before his 
time. 

Books vii., viii. treat of the fixed stars, Ptolemy verified the 
fixity of their relative positions and confirmed the observations of 
Hipparchus with regard to their motion in longitude, or the preces¬ 
sion of the equinoxes. The seventh book concludes with the cata¬ 
logue of the stars of the northern hemisphere, in which are entered 
their longitudes, latitudes and magnitudes, arranged according to 
their constellations; and the eighth book commences with a sitmlar 
catalogue of the stars in the constellations of the southern hemi¬ 
sphere. This catalogue has been the subject of keen controversy 
amongst modem astronomers. Some, as Flamsteed and Lalande, 
nraintain that it was the same catalogue which 11 ipparclius liad dra-wn 
up 265 years before Ptolemy, whereas others, of whom Laplace is one, 
think that it is the work of Ptolemy himself. The probability 
is that in the main the catalogue is really that of Hipparchus altered 
to suit Ptolemy’s own time, but that in making the changes which 
were necessary a wrong precession was assumed. This is Dclambro’s 
opinion; he sajre, " Whoever may have been the true author, the 
catalogue is unique, and does not suit the age when Ptolemy lived; 
by subtracting 2° so' from all the longitudes it would suit the age of 
Hipparchus; this Is all that is certain.”* It has been remarked 
that Ptolemy, living at Alexandria, at which eity the altitude of 
the pole is 5° less than at Rhodes, where Hipparchus observed, 
could have seen stars which are not visible at Rhodes; none of 
these stars, however, are in Ptolemy’s catalogue. The eighth book 
contains, moreover, a description of t he milky way and the manne r 

" Brandis, Schol. tn Aristot. edidit acad. reg. borussica (Berlin, 
183O), p. 498. 

° tloayuyf) tit ri (pmei/itya, c. i, in Halma s edition of the works of 
Ptolemy, vol. iii. (" Introduction aux phfinomencs cHestes, tiaduite 
du grec de Giminus," p. 9), Paris, 1819. 

’ This has been noticM by Pliny, who .says, “ Multiform! haeo 
(luna) ambage torsit ingenia contemplantium, et proximum ignorari 
maximo sidus indignantium ” (N.H. ii. q). _ 

" Delambre, Histoire dt I'astronomie amienne, ii. 264. 
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chords of tliosc arcs in parts of which the diameter contains 120, 
the subdivisions boinc sexagesimal; and in the third ho has inserted 
the thirtieth parts of the differences of these chords for each half- 
degT»«, in order that the cliords of the intermediate arcs, which 
do not occur in the table, may be calculated, it being assumed that 
1lie increment of the chords of arcs within the table for each interval 
of 30' is proportional to the increment of the arc,^ 

Trigonometry, wo have seen, was created by Hipparchus for the 
use of astronomers. Now, since spherical trigonometry is directly 
applicable to astronomy, it is not surprising that its development 
was prior to that of plane trigonometry. It is the .subject-matter 
of the eleventh chapter of the Almagest, whilst the solution of plane 
triangles Is not treated separately in that work. 

To resolve a plane triangle the Greeks supposed it to be inscribed 
in a circle; they must therefore have known the theorem—which 
is the basis of fJiis branch of trigonometry: The sides of a triangle 
are proportional to the chords of the double arcs which measure 
the angles opposite to those sides. In the case of a right-angled 
triangle this theorem, together with Eucl. I. 32 and 47, gives the 
complete solution. Other triangles were resolved into right-angled 
triangles by drawing the perpendicular from a vertex on the opposite 
side. In one place {Aim. vi. ch. 7; i. 422, ed. Halraa) Ptolemy 
solves a triangle in which the three sides are given by finding the 
segments of a side made by the perpendicular on it from the opposite 
vertex. It should be noticed also that tlic eleventh chapter of the 
first book of the Almagest contains incidentally some theorems and 
problems in plane trigonometry. The problems which are mot with 
correspond to the following : Divide a given arc into two parts so 
that the chords of the douUes of those arcs shall have a given ratio: 
the same problem for external section. Lastly, it may be mentioned 
that Ptolemy (Aim. vi. ch. 7; i. 421, ed. flalma) takes 31* 8'30", 

Le. 3 -f + 30 , 3'i4i0, as the value of the ratio of the circura- 
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ference to the diameter of a circle, and adds that, as had been 
shown by Archimedes, it lies between 3| and 3f^. 

The foundation of spherical trigonometry is laid in chapter xi. 
on a few simple and useful lemmas. The starting-point is the well- 
known theorem of plane geometry concerning the segments of the 
sides of a triangle made by a transversal: The segments of any 
side arc in a ratio compounded of the ratios of the segments of the 
other two sides. This theorem, a,s well a-s that concerning the 
inscribed quadrilateral, was called after Ptolemy—naturally, indeed, 
since no reference to its source occurs in the Almagest. This error 
was corrected by Mersenne, who showed that it was known to 
Menelaus, an astronomer and geometer who livetl in the reign of 
the emperor Trajan. The theorem now bears the name of Menelaus, 
though most probably it came down from Hipparchus; Chasles, 
indeed, thinks that Hipparchus deduced the property of the spherical 
triangle from that of the plane triangle, but throws the origin of the 
latter farther back and attributes it to Euclid, suggesting that it w.as 
given in his Porisms.^ Carnot made this theorem the basis of his 
theory of transvcr.sals in his essay on that subject. It should be 
noticed that the theorem is not given in the Almagest in the general 
manner stated above; Ptolemy considers two cases only of the theo¬ 
rem, and Theon, in his commentary on the Almagest, has added 
two more cases. The proofs, however, arc general. Ptolemy then 
lays down two lemmas ; If the chord of an arc of a circle be cut in 
any ratio and a diameter be drawn through the point of section, the 
diameter will cut the arc into two parts the chords of whose doubles 
are in the same ratio a-s the segments of the chord; and a similar 
theorem in the case when the chord is cut externally in any ratio. 
By means of these two lemmas Ptolemy deduces in an ingenious 
manrer—easy to follow, but difficult to (fiscover—from the teeorem 
ot Menelaus for a plane triangle the corresponding theorem for a 
spherical triangle: If the sides of a S])hcricaJ triangle he cut by an 
arc of a groat circle, the chords of the doubles of the segments of any 
one side will be to each other in a ratio compounded of the ratios 
of the chords of the doubles of the segments of the other two sides. 
Here, too, the theorem is not stated generally; two cases only are 
considered, corresponding to the two cases given in piano. Thpon 
has added two cases. The proofs arc general. By means of this 
theorem four of Napier’s formulae for the solution of right-angled 
spherical triangles can be easily established. Ptolemy does nof give 
them, but in each case when required applies the theorem of Mene¬ 
laus for spherics directly. This greatly increases the length of his 
demonstration-s, which the modem reader finds still more cumbrous, 
inasmuch as in each case it was necessary to express the relation in 
terms of chords—^the equivalents of sines— only, cosines and tangents 
being of later invention. 

Such, then, was the trigonometry of the Greeks. Mathe¬ 
matics, indeed, has ever been, os it were, the handmaid of 
astronomy, and many important methods of the former arose 

* Idclcr has examined the degree of accuracy 0} the numbers in 
these tables and finds that they are correct to five places of decimals. 

° On the theorem of Menelaus and the rule of six quantities, 
see Chaslos, Aperfu hisloriftte sMr I'origine et iiveloppement ties 
mithodes en giomitrie. note vi. p. 2511. 


from the needs of the latter. Moreover, by the foundation of 
trigonometry, astronomy attained its final general constitution, 
in which calculations took the place of diagrams, as these letter 
had been at an earlier penod substituted for mechanical 
apparatus in solving the ordinaiy problems.® Further, we find 
in the application of trigonometry to astronomy frequent ex¬ 
amples and even a systematic use of the method of approxima¬ 
tions—the basis, in fact, of all application of mathematics to 
practical questions. There was a disinclination on the part of 
the Greek geometer to be satisfied with a mere approximation, 
were it ever so close; and the unscientific agrimcffmr .shirked 
the labour involved in acquiring the knowledge which was 
indispensable for learning trigonometrical calrulatioms. Thus 
the development of tlic calculus of approximations fell to the 
lot of the astronomer, who was both scientific and practical.* 

Wc now proceed to notice briefly the contents of the Almagest. 

It is divided into thirteen books. The first book, which may be 
regarded as introductory to the whole work, opens with a ^ort 
preface, in which Ptolemy, after some observations on the distinc¬ 
tion between theory and practice, gives Aristotle's division of the 
sciences and remarks on the certainty of mathematical knowledge, 

'• inasmuch as the demonstrations in it proceed by the incontro¬ 
vertible ways of arithmetic and geometry. ' He concludes his prc-face 
with the statement that he will make use of the discoveries of his 
predecessors, and relate briefly all that has been sufficiently explained 
by the ancients, but that he will treat with more care and develop¬ 
ment whatever has not been well understood or fully treated. 
Ptolemy unfortunately does not always bear this in mind, and it 
is sometimes difficult to distinguish what is due to him from that 
which he has borrowed from his predecessors. 

Ptolemy then, in the first chapter, presupposing some preliminary 
notions on the part of the reader, announces that he will treat in 
order—what is the relation of the earth to the heavens, what is the 
position of the oblique circle (the ecliptic), and the situation of the 
inhabited parts of the earth; that he will point out the. differences 
of climates; that he will then pass on to the consideration of the 
motion of the sun and moon, without which one cannot have a 
just theory of the stars; lastly, that he will consider the sphere of 
the fixed stars and then the theory of the five stars called " planets." 
All these things— i.e. the phenomena of the heavenly bodies—-he 
says he will endeavour to explain in taking for principle that which 
is evident, real and ciTtain, in resting everywhere on the surest 
observations and applying geometrical methods. He then enters 
on a summary exposition of the general principles on which his 
Sytitaxis is based, and adduces arguments to show that the heaven 
is of a spherical form and that it moves after the manner of a sphere, 
that the earth also is of a form which is sensibly spherical, that the 
earth is in tlie centre of the heavens, that it is but a point in com¬ 
parison with the distances of the stars, and that it has not any 
motion of translation. With respect to the revolution of the oarth 
round its axis, which he says some have held, Ptolemy, while 
admitting that this supposition renders the explanation of the 
phenomena of the heavens much more simple, yet regards it as 
altogether ridiculous. Lastly', he lays down that there are two 
principal and different motions in the heavens —one by which all 
the stars are carried from east to west uniformly about the polw of 
the equator; the other, w'hich is peculiar to some of the stars, is in 
a contrary direction to flic former motion and takes place round 
different poles. These preliminary notions, which arc all older than 
Ptolemy, form the subjects of the second and following chapters. 
He next proceeds to the construction of his table of chords, of 
which we have given an account, and which is indispensable to 
practicM astronomy. The employment of this table presupposes 
the evaluation of the obliquity of the ecliptic, the knowledge of 
which is indeetl the foundation of all astronomical sciroce. Ptolemy 
in the next chapter indicates two moans of determining this angle 
by observation, describes the instruments he employed for that 
purpose, and finds the same value which had already been found 
by Erato5thcnc,s and used by Hipparchus. This " is followed by 
spherical geometry and trigonometry enough for the determination 
of the connexion between the sun's right ascension, declination and 
longitude, and for the formation of a table of declinations to each 
degree of longitude. Delambrc says he found both this and the table 
of chords very exact." • . , 1 ui 

In book ii., after some remarks on the situation of the habitable 
parts of the earth, Ptolemy proceeds to make deductions from the 
^nciplcs established in the preceding book, which he doea- by 
means of the theorem of Menelaus. The length of the longest 
day being given, h© shows how to determine the arcs of the horizon 
intercepted between the equator and the ecliptic—the amplitude 
of the eastern point of the ecliptic at the solstice—for differen t 

e Comte, Systime de politiqw positive, ill 32g. 
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voL iii. (P*rit, 1819). (4) 'lifiurumv 7'. This Trtatise on 

Music was pouished in Greek and Latin by WalUs at Oxford (i68x). 
It was afterwards reprinted wiiii Porpb3ny's commentary m the 
tliird volume ol Wallis's works (Oxford, 1699). (5) TtTpi0i$KM 

rimfit, Tetrabiblon or Quadfipartitum. This work is astrolosicai, 
as is also the small colloction of ^horisms, called Kapsr^ or Cenfs- 
loquium, by which it is followed. It is doubtful whether the.Te works 
are genuine, but the doubt merely arises from the fceli^ that they 
are unwort^ of Ptolemy. They wore both published in Greek and 
Latin by umonurius (Nuremberg, 1333), and by Melanchthon 
(Basel, 1553). (6) Ut anedemtnaie. Ttic original of this work of 
Ptolemy is lost It was translated from the Arabic and published 
by Commandine (Rome, I3()i). The Analtmma is the description 
of the sphere on a plane. Wo find in it the .sections of the different 
circles, as the diurnal parallels, and everything which can facilitate 
the intelligence of gnomonics. This description is mado by perpen¬ 
diculars let fall on the plane: whence it has been called by the 
modems “ orthographic projection." (7) Ptanisphacrium, Tht 
Planisphere. The Greek text of this work also is lost, and we have 
only a Latin translation of it from the Arabic. The " planisphere " 
is a projection of the sphere on the equator, the eye being at tho 
pole—in fact what is now called storeographic " projection. 
The best edition of this work is tliat of Commandine (Vemcc, isjS). 
(8) Optics. This work is known to us only by imperfect manuscripts 
in Paris and Oxford, which ore Latin translations from the Arabic. 
The Optics consists of five books, of which the fifth presents most 
interest; it treats of the refraction of luminous rays in their passage 
through media of different densities, and also of astronomical 
refractions, on which subject the theory is more complete than that 
of any astronomer before tho time of Cassini. Do Morgan doubts 
whether this work is genuine on account of the ab.scncc of allusion to 
the Almagest or to the subject of refraction in the Almagest itself; 
but his chief reason for doubting its authenticity is that author 
of the Optics was a poor geometer. (G. J. A.) 

Tho publication of a now edition of Ptolemy’s works under tho 
title, Claudii Ptolemaei opera quae exstant omnia, was recently 
undertaken at Leipzig. The first volume (in two parts, 1898, I9t>3) 
contains tlio Greek text of the Almagest edited by J. L. Heiberg. 
Consult also J. E. Montucla, Histoire des mathdmatiques. L 293; 
j. B. J. Delanibre, Connaissance des temps (i8ib); and Histoire de 
i'astronomie anoienrte, vol. x; j. J. A. Caussin, Nouvelles mimoires de 
Vacad. des inscriptions, t. vi.; P. Tannery, Seciterches sur I'histoire de 
I’astrOHOmie ancienne, chs. vL-xv.; Narricu, History of Astronomy 
(^833): Fabricius, Bibhvtheoa graeca, cd. Harlcs, voL 5; Halma's 
1813-78x0 edition of his Almagest (Crock with French translation); 
A. iieiry, A Short History of Astronomy, pp. 62-73; British Museum 
Catalogue. 

Geography. 

Ptolemy is hardly less celebrated as a geographer than os an 
a.stronomer, and his Gevgraphtke syniaxis exercised as great an 
influence on geographical progress (especially during the period 
of the Qassical Renaissance), as did his Almagest on astronomiail. 
This exceptional position was largely due to its scientific form, 
which rendered it convenient and easy of reference; but, apait 
from this, it was really the most considerable attempt of the 
ancient world to place the study of geography on a scientific 
basis. The astronomer Hipparclius had indeed pointed out, 
three centuries before Ptolemy, that the only way to construct 
a trustworthy map of the inhabited world would be by observa¬ 
tions of the latitude and longitude of all the principal points on 
its surface. But the materials for such a map were almost 
wholly wanting, and, tliough Hipparchus made some approach 
to a correct division of the known world into zones of latitude, 
‘‘ climates ” or klimata, as he termed them, trustworthy observa¬ 
tions of latitude were then very few, while the means of deter¬ 
mining longitudes hardly existed. Hence probably it arose 
that no attempt was made to follow uj) the suggestion of 
Hipparchus until Marinus of Tyre, who lived shortly before 
Ptolemy, and whose work is known to us only through the latter. 
Marinus’ scientific materials being inadequate, he contented 
himself mostly with determinations derived from itineraries and 
other rough methods, such as are still employed where more 
accurate means of determination are not available. The greater 
port of Marinus’ treatise was occupied with the discussion of 
his authorities, and it is impossible, in the absence of the original 
work, to decide how far hb results attained a scientific form. 
But Ptolemy himself considered them, on the whole, so satisfac¬ 
tory that he made his predecessor’s work the basis of his own in 
regard to all the Mediterranean countries, that is, in regard to 
almost all those regions of which he had definite knowledge. In 
the more remote regions of the world, Ptolemy availed hii^elf of 


Marinus’ information, but with reserve, and himseH explains 
the reasons that induced him sometimes to depart from his 
predecessor’s oonclusions. It is unjust to term Ptolemy a 
plagiarist from Marinus, as he himself fully acknowledges his 
obligations to that writer, from whom he derived the whole mass 
of his materials, which he undertook to arrange and present to 
his readers in a scientific form. It is this form, unique among 
those ancient geographical treatises which have survived, that 
constitutes one great merit of Ptolemy’s work. At the same 
time it shows the increased knowledge of Asia and Africa 
acquired since Strabo and Pliny. 

I. Mathematical Geography. —As an aEtronconer, Ptolemy was of 
course better qualified to explain the mathematical conditions 01 the 
earth and its relations to the celestial bodies than most preceding 
gec^aphera His general views had much in common with those 
of Eratosthenes and Strabo. Thus he assumed that the earth was 
a globe, tho surface of which was divided by certain great circles— 
the equator and the trcqjics—parallel to one another, dividing the 
earth into five zones, the relation* of which with astronomical 
phenomena were of course clear to his mind as a matter of thrary, 
tliough in regard to the regions bordering on the equator, as well as 
to those adjoining the polar circle, be could have bad no confirmation 
of bis conclusion.* from actual observation. He adopted also from 
Hipparchus tho division of the equatorial circle into 360 parts 
{degrees, as they were subsequently called, though the word does not 
occur in this sense in Ptolemy), and supposed other circles to be 
drawn through this, from the equator to the pole, to which he gave 
the name of meridians. He thus, like modern geographers, conceived 
the whole surface of the earth as covered with a network of parallels 
ol latitude and meridians of longitude, terms wliicb be liimsolt was 
the first extant writer to employ in this technical .sense. Within the 
network thus constructed it was liis task to place the outlino of the 
world, so far as known to bun. 

But at the very outset of his attempt he fell into an error vitiating 
all his conclusions. Eratosthenes (276-196 n.c.) was the first who 
had attempted scientifically to determine the eartli’s circumference, 
and his result of 250,000 (or 252,000) stadia, i.e. 25,000 (25,200) 
geographical miles, was generally adopted by sub^uent geo¬ 
graphers, including Strabo. Poseidonius, however (e. 135-50 B.C.), 
reduced this to 180,000, and the latter computation was inexplicably 
adopted by Marinus and Ptolemy. This error made every degree 
of latitude or longitude (measured at the equator) equal to only 500 
stadia (50 geographical miles), instead of its true equivalent of boo 
stadia. The mistake would have been .somewhat neutralized had 
there existed a sufficient number of points of which the position was 
fixed by observation; but wu learn from Ptolemy himself that such 
observations for latitude were very few, while the means of deter¬ 
mining longitudes were almost wholly wanting.^ Hence the posi¬ 
tions laid down by him were, witli few exceptions, the result of 
computations from itineraries and the statements of travellers, 
liable to much greater error in ancient times than at the present day, 
irom the want of any accurate mode of observing beanngs, of 
measuring tune (by portable instruments), or of estimating distances 
at sea, except by the rough estimate of the time employed in 
sailing from point to point. Even the use of the log was unknown 
to the ancients. But, great as were the errors resulting from such 
imperfect means of calcifiation, they were increased by the permanent 
error arising from Ptolemy's system of graduation. Thus if he con¬ 
cluded (from itineraries) that two places were 5000 stadia distant, 
he would place them to° apart, ana thus in fact separate them by 
6000 stadia. 

Another source of permanent error (though of less importance), 
which affected all hi.s longitudes, arose from his prime meridian. 
Here also he followed Marmus, who, supposing that the Fortunate 
Islands (vaguely answering to our Canaries plus the Madeira group) 
lay farther west than any port of Europe or Africa, had taken the 
meridian through the (supposed) outermost of this group as his 
prime meridian, from whence he calculated bis longitudes eastwards 
to tho Indian Ocean. But as both Marinus and Ptolemy had no 
exact knowledge of the islands in question, the line thus assumed 
was purely imaginary, drawn through the supposed position of an 
island which they pla^ 2f° (instep oi 9° zoq west of the Sacred 
Promontory [i.e. Cape St Vincent, regarded by Marinus and Ptolemy, 
as by previous geographers, as the westernmost point of Europe). 
Hence all Ptolemy's longitudes, reckoned eastwards, were about 7° 
less than they would have been if really measured from the meridian 
ol Ferro, which continued so long in use. This error was the more 
unfortunate as the longitude was really calculated, not from this 
imaginary line, but irom Alexandria, westwards as well as eastwards 
(as Ptolemy lumsell has done in his eighth book), and afterwards 
reversed, so as to suit the supposed method of computation. 

' Hipparchus pointed out the mode of determining longitudes 
by observations of echpscs, but the instance to which he referred (of 
the celebrated eclipse before the battle of Arbela, which was also seen 
at Carthage) was a mere matter of popular observation, ol no sciea- 
tific value. Yet Ptolemy seems to mve known ol no other. 
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Tho equator was in like manner placed by Ptolemy at a consider- a vaguo and general kind, with regions oast of the Pamir and Tian 
able distance from its true geographical position. The place of Shan, the limits of Asia as previously known to the Gretna Matinus 
the equinoctial line was well known to him as a matter of theory, had learned that traders proceeding eastward from the Stone Tower 
but as no observations could have been made in those regions he (near the Pamir ?) to Sera, the capital of the Seres (inland China ?), 
could only calculate its place from that of the tropic, which he occupied seven months on the journey; thence he calculated that 
supposed to pass through Syene. And as he here, as elsewhere, the distance between the two points was 36,200 stadia or 3620 
reckoned a degree of latitude as equivalent to 300 stadia, he inevi- geonaphical miles. Ptolemy, while he points out the erroneous 
tably made the interval between the tropic and the equator too mode of computation on which this conclusion was founded, could 
small by one-sixth; and the place of the former being fixed by obsor- not correct it by any teal authority, and hence reduced it sum- 
vation, he necessarily carried up the supposed place of tho equator marily by one half. He therefore placed Sera fSinganfn j), the 
too high by more than 230 geographical miles. But as he had easternmost point on his map of Asia, from me Stone Tower, 
practically no geographical acquaintance with the equinoctial regions which again he fixed, on the authority of itineraries cited by Marinus, 
this oiTor was of little importance. at 24,000 stadia or 60° of longitude from the Euphrates, reckoning 

With Marinus and Ptolemy, os with preceding Greek geograoliers, in both cases a degree of longjtude (in this latitude) as equivalent 
the most important line for practical purposes was the parallel of to 400 stadia. Both distances were greatly in excess, independently 
36° N., which, passing through the Straits of Gibraltar, Rhodes of error arising from graduation. Tho distances west of the 
Island and tho Gulf of Issus, and thus dividing the Mediterranean Euphrates were of course comparatively well known, nor did 
(as Picaearchus and his successors usually regardeei it) into two, Ptolemy's calculation of the length of the Mediterranean difler ve^ 
was continued in theory along the chain of Mt Taurus till it materially from tho.se of previous Greek geographers, though still 
joined the mountains north of India; thence to the Eastern Ocean greatly exceeding the truth, after allowing for the permanent error 
it was regarded as constituting the dividing line of the inhabited of graduation. This last, it must be remembered, would bo cumu- 
world, along which the length of the latter must bo measured, lative, the longitudes being computed from a fixed point in the west. 
But so inaccurate were the observations and so imperfect the instead of being reckoned east and west from Alexandria, which was 
materials at command, even in regard to the best known regions, undoubtedly the mode in which they were really calculated. These 
that Ptolemy, following Marinus, describes this ]jarallel as passing causes of error combiued to make IHolemy allow 180° long., or 12 
through Caralis in Sardinia and Lilybaeum in Sicily, the one being hours' interval, between tho Fortunate Islands meridian and Sera 
really in 39“ 12' lat., the other in 37“ 50'. Still more strangely he (really about 130°). 

{ daces Carthage 1° 20' south of the dividing parallel, while it really But in thus estimating the length and breadth of the known 
ies nearly 1“ north of it. world, Ptolemy attached a very diflerent sense to these terms 

"fhe problem that had e.specially attractetl the attention of Irom that which they had generally borne. Mo.st earlier Greek 
geographers from Picaearchus to Ptolemy was to determine the geographers and " cosmogiaphcrs " supposed the inhabited world 
length and breadth of the inhabited world. This question had been to be surrounded on all sides by sea, and to form a vast island in the 
fully discu.ssed by Marinus, who had arrived at conelusious widely midst of a circumfluou-s ocean. This notion (perhaps derived from 
different from his predecessors. Towards the north, indeed, there the Homeric " ocean stream." and certainly not based upon direct 
was no great diftcrcncc of opinion, the latitude of Thule being gener- observation) was nevertheless in accordance with truth, great as 
ally recognized as that of the highest northern land, and this was was the misconception involved of the continents included. But 
placed both by Marinus and Ptolemy in 03“ N., not far beyond the Ptolemy in this respect went back to Hipparchu.s, and assumed 
true position of tho Shetland Islands, which had come to be generally that the land extended indefinitely north in the case of eastern 
identified with tho mysterious Thule of Pytheas. The western Europe, east, south-east and uorth in that of Asia, and south, 
extremity, as already mentioned, had been in like manner determined south-west and .south-east ill that of Africa. His boundary line was 
by the prime meridian drawn through the supposed position of the in each of these cases an arbitrary limit, beyond which lay the 
outermost of the Fortunate Islands. But towards the south and Unknown Land, as he calls it. But in Africa he was not content 
cast Marinus gave an enormous extension to Africa and Asia, beyond with this extension southward; he also prolonged the continent 
what had been known to or suspected by earlier geographers, and, eastward from its southernmost known jwiint, so as to form a 
though Ptolemy reduced Marinus’ calculations, he retained an connexion with south-east Asia, the extent and position of which 
exaggerated estimate of their results. be wholly misconceived. 

The additions thus made to the estimated dimensions of the In this last ease Marinus derived from the voyages of recent 
known world were indeed in both directions based upon a real navigators in the Indian seas a knowledge of extensive lands hitherto 
extension of knowledge, derived from recent information; but the unknown to the Helleno-Roman world, and Ptolemy acquired more 
original statements were so perverted by misinterpretation as to information in this quarter. But he formed a false conception of 
give results (in map-construction) differing widely irom the truth, the bearings of the coasts thus made known, and of the position of 
The southern limit of the world had been fixed by Eratosthenes and the lands to which they belonged, and, instead of carrying the line 
even by Strabo at the parallel which passed through the eastern of coast northwards from the Golden Chcrsonc.se (Malay Peninsula) 
extremity of Africa (Cape Guardafui), the Cinnamon Region (Somali- to the Land of the Sinac (sea-coast China), he brought it down again 
land) and the country of the Sembritac (Sennaar). This parallet, towards the south after forming a great bay, so that he placerl 
which would correspond nearly to that of 10° of true latitude, they Cattigara—the principal emporium in this part of Asia, and the 
supposed to be situated at a distance of 3400 stadia (340 geographical farthest point known to him—on a supposed coast of unknown 
miles) from that of Meroe (the position of which was pretty accu- extent, but with a direction irom north to south, and facing west, 
rately known) and 13,400 to the south of Alexandria; while they The hypothesis that this laud was continuous with southernmost 
conceived it as passing eastward through I'aprobanc (Ceylon, often Africa, so as to enclose the Indian Ocean os one vast lake, though a 
Ceylon plus Sumatra ?), universally recognized as the southernmost mere assumption, is stated by him as definitely as if based upon 
land of Asia. Both these geographers wore ignorant of the vast positive information. It must be noticed that Ptolemy's extension 
extension of Africa to the south of this hue and even of the of Asia eastwards, so as to diminish by 50’ of longitude the interval 
equator, and conceived it as trending away west from the Cinnamon between easternmost Asia and westernmost Europe, fostered 
Land and then north-west to the Straits of Gibraltar. Marinus Columbus' belief that it was possible to reach the former from the 
had, however, learned from itineraries both by land and sea the latter by direct navigation, crossing the Atlantic, 
fact of this extension, of which he had conceived so exaggerated Ptolemy’s errors respecting distant regions are one thing; it is 
an idea that even after Ptolemy had reduced it by more tn^ half another thing to discover, in regard to the Mediterranean basin, 
it was stili much in excess of the truth. The eastern coast of Africa tho striking imperfections of his geographical knowledge. Here 
was indeed tolerably well known, being frequented b;7 Greek and he had indeed some well-established data for latitudes. That 
Roman traders, as fax as a place called Rh^ta (opposite to Zqnzi- of Itlasailia had been determined, within a few miles, by Pytheas, 
bar ?), placed by Ptolemy not far from 7° S. To this ho added a and those of Rome, Alexandria and Rhodes were approximately 
bay extending to Cape Prasum (Delgado ?), which he placed in known, all having been observation-centres for distinguished 
15 S. At the same time he assumed the position in about tho same astronomers. The fortunate accident that Rhodes lay on the same 
parallel of a region called Agisymbe, inhabited by Ethiopians and parallel with the Straits of Gibraltar enabled Ptolemy to connect 
abounding in rhinoceroses, which was suppos^ to mive been the two ends of the Inland Sea on the famous parallel of 36° K. 
discovered by a Roman general, Julius Matemus, whose itinerary Unfortunately Ptolemy, like his predecessors, supposorl its course 
was employed by Marinus. Taking, therefore, this parallel as the to lie almost uniformly through the emeu sea, ignoring the groat 
limit of knowledge to the south, while he retained that of Thule to projection of Africa towards the north from Carthage westward, 
the north, Ptolemy assigned to the inhabited world a breadth of The erroneous position assigned to Carthage being supiroscd to rest 
nearly 80°, instead of less than 60'', as in Eratosthenes and Strabo, upon astronomical observation, doubtless determinra that of all 
It had been a common belief among Greek geographers, from the North Africa. Thus Ptolemy's Mediterranean, from Massilta to 
earliest attempts at scientific geography, not only that the length tho opposite point of Africa, iiad a width of over 11° of latitude 
of the inhabited world greatly exce^od its breadth, but that it (really OJ”). He was still more at a loss in respect of longitudes, 
was n»ore than twice as great, an unfounded as.sumption to which for which he had no trustworthy observations; yet he came nearer 
their successors seem to h.-ivc felt themselves bound to conform, the truth than previous geopaphers, all of whom had grcafly 
'Thus Marinus, while extending his Africa unduly southward, exag- exaggerated the length of tho Inland Sea, Their calculations, like 
gcrated Asia still more grossly eastward. Here also he rotdfy those of Marinus and Ptolemy, could only be founded on the imper- 
possessed a great advance in knowledge over all his predecessors, feet estimates of mariners; and Ptolemy, in translating these 
the silk trade with China having led to an acquaintance, though of conclusions into scientific form, vitiated his results by his system of 
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mdiution. Thug while Marinus calculated 14,800 atadia aa tht 
imgth of the Mediterranean from the Straits to the Gulf of Issns, 
this was stated by Ptolemy os 62°, or about 20° too much. Even 
after correcting the error due to his computation of 500 stadia to a 
donee, there remains an excess of nearly 500 geographical miles. 

Another error which disfigured the eastern portion of Ptolemy’s 
Mediterranean map was the po.sition of Byzantium, which Ptolemy 
(misled by Hipparchus) placed in the same latitude with Massilia, 
thus carrying it up more than 2° above its true position. This 
pushed the whole Euxino—with whose general form and dimensions 
he was fairly well acquainted—too far north by the same amount; 
besides this he enormously exaggerated the extent of the Falus 
Maeotis (the Sea of Azov), which he also represented as having its 
direction from south to north; by the combined eflact of these two 
errors he carried up its northern extremity (with the Tanais estuary 
and city) as high as 54° 30' (the true south sliore of the Baltic). 
Ptolemy, however, was the first writer of antiquity who showed some 
conception of the relations between the Tanois or Hon (usually 
considered by the ancients as the boundary between Europe and 
Asia) and the Rha or Volga, which ho correctly described as flowing 
into the Caspian. He was also the first geographer after Alexander 
to return to the correct view (found in Herodotus and Aristotle) 
that the Caspian was an inland sea, without communication with the 
ocean. 




He had indeed more acquaintance with the British Islands than any 
previous geographer, and showed a remarkable knowledge of certain | 
British coast-lines. But he (i) placed Ireland {Ivernia) farther j 
north than any part of Wales, and (2) twisted round the whole of ' 
Scotland, so as to make its length from west to cast and to place the 
northern extremities of Britain and Ireland almost on the same 
parallel. These errors are probably connected and are natursdly 
accompanied by the placing of Thule, the Orkneys (Orcades) and the 
Hebrides [Ebmae) indiscriminately on the left or north of Caledonia. 

embarrassed by adopting Marinus' conclusion 
f., while regarding it, like earlier geographers, as 
ill lands. Ptolemy also supposed the northern ! 
coast of Germany, beyond the Cimbric Chersonese (Denmark). I 
to be the southern shore of the Northern Ocean, with a general I 
direction from west to east. Of the almost wholly landlocked I 
Baltic he was entirely ignorant, as well as of the Scandinavian I 
Peninsula; his Scandia is an island smaller than Corsica, lying in the j 
true position of southern central Sweden. Some way cast of the 
Vistula, Itolemy, however, makes the Sarmatian coast trend north, 
to the parallel of Thule; nor did he conceive this as an actual limit, 
but behoved the Unknown Land to extend indefinitely in this dhc'c- 
tion as also to the north of Asiatic Scytliia. 

As to the latter region, vague and erroneous as were his views 
concerning this enormous tract from Sarmatia to China, they show 
an advance 011 those of earlier geographers. PtolcTTiy was the first 
who had anything like a clear idea of the great north-and-south 
dividing range of Central A.sia (the Pamir and Tian Shan), which he 
called litiaus, placing it nearly 40° too far east, and making it divide 
Scythia into two portions (Witliin Imaus and Beyond Imaus), 
somewitat corresponding to Russian and Chinese Central Asia. 
I^oleniy also applies the term Imaus to a section of the backbone 
range which in nis system crosses Asia from west to cast. This 
section lies cast of the Indian Caucasus, and forms an angle with the 
other Imaus running north. 

On the southern shores of Asia Ptolemy’s geography is especially 
faulty, though ho shows a greatly increased general knowledge of 
these regions. For more than a century the commercial relations 
between western India and Alexandria, the chief eastern emporium 
of the Roman Empire, had become more important and intimate 
than ever before. The tract called the FerMus of the Erythraean 
Sea, about a.d. 80, contains sailing directions tor racrcliants from the 
Red Sea to the Indus and Malabar, and even indicates that the coast 
from Barygaza (Baroch) had a general southward direction down to 
and far beyond Cape Kejnari (Comorin), which, taken together with 
its account of the .shoie-linc as far as the Ganges, affords some 
suggestion at least of a peninsular character for south India. But 
Ptolemy, following Marinus, not only gives to the Indian coasts, 
from Indus to Ganges, an undue extension in longitude, but practi¬ 
cally dtnics anything of an Indian peninsula, placing capes Komaria 
and Kory (his southernmost points in India) only 4“ S. of Barygaza, 
the real it)tcrval being over 800 geographical miles, or, according to 
IHolcmy’s system of graduation, 16° of latitude, ITiis error, distort¬ 
ing the whole appearance of south Asia, is associated with another 
as great, but of opposite tendency, in regard to Taprobane (in which 
ancient ideas of Ceylon and Sumatra arc confusedly mingled). The 
size of this was exaggerated by most earlier Greek geographers; 
but Ptolemy extended it through 15“ of latitude and 12" of lon^tude, 
so as to make it about fourteen times as large as the reality, and 
bring down its southern extremity more than 2° south of the 
equator. 

Similar distortions in regions beyond the Ganges, concerning 
wliich Ptolemy is our only ancient authority, are less surprising. 
Between the date of the Periplui and that of Marinus it seems 
pro^ble that Greek mariners had not only crossed the Gangetic 
gulf and visited the land on the opposite side, which they called the 
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Golden Chersonese, but pushed considerably farther east, to Catti- 
gara. But these commerdal voyagers either brought bock inaccu¬ 
rate notions, or Ptolemy’s preconceptions destroyed, the value of 
the new information, for nowhere dues he distort the truth more 
wildly. After passing the Great Gulf, ^yond the Golden Cher¬ 
sonese, he makes the coast trend southwarcl, and thus places Catti- 
gara (mrhaps one of the south China ports) 8}° south of the equator. 
In tms he was perhaps influenced by his notion of a junction of 
Asia and Africa in a terra incognita south of the Indian Ocean. 

In regard to West Africa, wo may notice that he conceives this 
coast as running almost due north and south to 10° N., and then 
(after forming a great bay) as bending away to the unknown south¬ 
west. Though the Fortunate Islands were so important to his 
system as his prime meridian, he was entirely misinformed about 
them, and extended the group through more than 5° of latitude, so 
as to bring down the most southerly of them to the real parallel of 
the Cape Verde Islands. 

In regard to the mathematical construction or projection of his 
maps, not only was Ptolemy grcally in advance of all his predeces¬ 
sors, but his theoretical skill was altogether beyond the nature of 
the materials to which he applied it. The methods by wlrich he 
obviated the difficulty of transferring the delineation of different 
countries from the spherical surface of the globe to the plane surface 
of an ordinary map differed little from those in use at the present 
day, and the errors arising from this cause (apart from those produced 
by his fundamental error of graduation) were really of little conse¬ 
quence compared with the defective character of his information and 
the want of anything approaching to a survey of the countries 
delineated. He himself was well aware of his deficiencies in this 
rc-spect, and, while giving full directions lor the scientific construction 
of a general map, he contents himself, for the .special maps of different 
countries, with tte simple method employed by Marinus of drawing 
the parallels of latitude and meridians of longitude as straight lines, 
assuming in each case the proportion between the two, as it really 
stood with respect to some one parallel towards the middle of the 
map, and neglecting the inclination of the meridians to one another. 
Such a course, as he himself repeatedly affirms, will not make any 
material difference within the limits of each special map. 

Ptolemy especially devoted himself to the mathematical branch 
of his subject, and the arrangement of his-work, in which his results 
are presented in a tabular form, instead of being at once embodied 
in a map, was undoubtedly designed to enable the student to 
construct his maps for himself. ’This purpose it has abundantly 
served, and there is little doubt that we owe to the peculiar form thus 
given to his results their transmission in a comparatively perfect 
condition to the present day. Unfortunately the specious appear¬ 
ance of these results has led to the belief that what was stated in 
so scientific a form must necessarily be based upon scientific observa¬ 
tions. Though Ptolemy himself has distinctly pointed out in his 
first book the defective nature of his materials, and the true character 
of the data furnished by liis tables, few readers studied this portion 
of his work, and his statements were generally reeeived wiih un¬ 
doubting faith. It is only in modern times that his apparently 
scientific work has been shown to be in most cases a specious edifice 
resting upon no adequate foundations. 

’There can be no doubt that the work of Ptolemy was from the 
time of its first publication accompanied with maps, which are 
regularly referred to in the eighth book. But how far those which 
arc now extant represent the original series is a disputed point. 
In two of the most ancient MSS. it is expressly stated that the 
maps which accompany them are the work of one Agathodaemon of 
Alexandria, who drew them according to the eight books of 
Claudius Ptolemy.” This expression might equally apply to the 
work of a contemporary draughtsman under the eyes of Ptolemy 
himself, or to that of a skUful geographer at a later period, and 
nothing is known from any other source concerning this Agatho- 
daemon. 'The attempt to identify him with a grammarian of the 
same name who lived in the jth century is wholly without founda¬ 
tion. But it appears, on the whole, most probable tliat the maps 
appended to the MSS. still extant have been transmitted by unin¬ 
terrupted tradition from the time of Ptolemy. 

2. Progress of Geoeraphicai Knowledge in Certain Special Regions .— 
Ptolemy records, after Marinus, the penetration of Roman expedi¬ 
tions to the land of the Ethiopians and to Agisymba, clearly some 
region of the Sudan beyond the Sahara desert, perhaps the basin of 
Lake Chad. But while this name was the only recorded result of 
these expeditions, Ptolemy also gives much other information con¬ 
cerning the interior of North Africa (whence derived we known not) 
to which nothing similar is found in any earlier writer. Unfortu¬ 
nately this new information was of so crude a character, and is 
presented in so embarrassing a form, as to perplex rather than 
assist. Thus Ptolemy's statements concerning the rivers Gir and 
Nigir, and the lakes and mountains with which they were connected, 
b4,ve baffled successive generations of interpreters. It may safely 
be said tliat they present no resemblance to the real features of the 
country as now known, and cannot be reconciled with them except 
by arbitrary conjecture. 

As to the Nile, both Greeks and Romans had long endeavoured 
to discover the sources of this river, and an expedition sent out for 
that purpose by the emperor Nero had undoubt wly penetrated as for 
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M (be awnliMolttM White Mile in about 9°N. Ptolemy’ii statement 
that the Mile derived its vraten itom two atraams which rcso in 
two lakes a little south of the equatot was nearer the truth than 
aajr of the theories concocted in modern times before the discovery 
ei the Victoria and Albert Nyanaa. In connexion with this subject 
he inti^uoesa rangeof mountains running from east to west, which 
he eaiu the Mountains of the Moon, and which, however little 
understood by Pt(rtemy, may be considered to represent in a measure 
the fact of the alpine Wghlands bow known to exist in the neighbour¬ 
hood of theMyanzas and in iiritish and German East Africa (Ruwcn- 
zoii, Kenya, Kilimanjaro, i&c.). 

In Asia, as in Africa, Ptolemy had obtained, as we have soon, a 
vague, sometimes valuable, often misleading, half-knowledge of 
extensive regions, lutherto nnknown to the Mediterranean world, 
and espocialFy of Cliincso Asia and its capital of Sera (Singanfu). 
North of the route leading to this far eastern land (supposed by 
Ptolemy to bo nearly cainindont with the parallel of 40°) lay a vast 
region of which apparently he knew nothing, but which he vaguely 
assumed to extend inddinitely northwards as far as the limits of 
the Unknown Land. The Jaxartes, which since Alexander had been 
the boundary of Greek geography in this direction, was still the 
northern limit of all that was really known of Central Asia. Beyond 
that Kolcmy places many tribes, to which he could assign no donnite 
locality, and mountain ranges which he could only place at hap¬ 
hazard. As to south-east Asia, in spite of his misplacement of 
Cattigara and the Sinae or Thinae, we must recognize in the latter 
name a form of China j from the Sinae being placed immediately 
south of the Seres, it is possible that Ptolemy was aware of the 
connexion between the two—^thc Climesc coast known only by 
maritime voyages, and inland China, known only by continental 
trade. 

As to Mediterranean countries, we have seen that Ptolemy 
professed (in the main) to follow Marinus; the latter, in turn, largdy 
depended on Timosthenes of Rhodes (/?. c. sf>o the admiral 
of Ptolemy Philadclphus, as to coasts and maritime distances. 
Qandius Ptolemy, however, introduced many changes in Mavimis’ 
results, some of which he has pointed out though there are doubtless 
many others which wo have no means of detecting. For the interior 
of the dilleront countries Roman roads and itineraries must have 
furnished both Marinus and Ptolemy with a mass of valuable 
materials. But neither seems to have taken full advantage of these; 
and the tables of the Alexandrian geographer abound with mistakes 
—even in countries so well known an Gaul and Spain—wliich might 
easily have boon obviated by a more judicious use of such Roman 
authorities. 

In spite of the merits of Ptolemy’s geographical work it cannot be 
regarded as a complete or satisfactory treatise upon the subject. It 
was the work of an astronomer rather than a geographer. Not only 
did its plan exclude all description of the countries with wliich it 
dealt, their clinuite, natural productions, inhabitants and peculiar 
features, but even its physical geogr.-iphy proper is treated in an 
irregular and perfunctory manner. Wme Str.rTx) was fully alive 
to the importance of the rivers and mountain chains which (in his 
own phra.se)'' gcographize " a country. Ptolemy deals with this part 
of his subject in so careless a manner as to be often worse than useless. 
In Gaul, for instance, the few notices he gives of the rivers that play 
so important a part in its geography are disfigured by some astound¬ 
ing errors j while he docs not notice any of the great tributaries of 
the Rhine, though mentioning an obscure streamlet, otherwise 
unknown, because it happened to be the boundary between two 
Roman provinces. 

Bibuooraphy.—P tolemy's Geagraphia was printed for the first 
time in a Latin translation, accompanied with maps, in r46x(?), 
and numerous other editions followed in the latter part of the 13th 
and earlier half of the 16th centuries, but the Greek text did not 
make Its appearance till 1533, when it was published at Basel in 
quarto, edited by Erasmus. All these early editions, however, swarm 
with textual errors, and are critically worthless. 'The same may be 
said of the edition of P. Bertius (Gr. and Lat., Leiden, i6i8, t^. 
^evir), which was long the standard library edition. It contains 
a new set of maps drawn by Mercator, as well as a fresh series 
(not intended to illustrate Ptolemy) by OrtoUua, the Roman Itiner¬ 
aries, including the Tabula peuHngmana, and much other miscel¬ 
laneous matter. The first attempt at a really critical edition was 
made by F. G. Wfiberg, and C. H. F. Grashof (ato, Essen, 1838- 
1845), but this only covered the first six books 01 the entire eight. 
The edition of C. F, A. Nobbo (3 vols., i8mo, Leipzig, 1843), presents 
the best Greek text of the whole work, and has a useful index. 
The best edition, so far as completed, is that published in A. F. 
Dldot's Bibliotheca graecorum scriptorum {Claudii Ptolemaei 
no»aphia’ 2 vols., Paris, 1883 and 1901), originally edited by Carl 
Mmler and continued by C. T. Fischer, with a Latin translation 
and a copioitB commentary, geographicri as well as critical. See 
also, F. C. L. Sickler, Claudii Pioitmaei Germania (Hesse Cassel, 
*833); W. D. Coolw, Claudius Ptolemy and Ike Nile (London, 
*8.34) ; J. W. McCrindle, Ancient India described by Ptolemy (Bombay, 
1885), reprinted from Indian Antiquary (T884); Heniy Bradley, 
" Ptolemy’s Geogr^hv of the British Isles," in Archaeologia, vol. 
xlviU. (188,3); T, G. Rylands, Geography 0/ Ptolemy Elucidated (Dublin, 
1893) ; and a FoUdi study of Ptolemy's Germany and Sarmatia, in 


the Histodeal-Phjlospphioal Series (a) of the Ctaeow Uniweaity 
(190a), vol. xvi (E. H. B,; C. R. B.) 

PTOMAIHB POISOmRO (Gr. irrw^a, corpse), a phrase now 
popularaed in the sense of a certain class of food-poisoning. 
The word "ptomaine” was invented by the Italian chemist 
Selmi for the basic substances produced in putrefaction. They 
belong to several classes of chemical compounds, (See Uxdical 

JUBISHtODEMCE.) 

PUBERTY (Lat. pubertas, from pubes, puber, mature, adult), 
that period of life at which the generative organs in lx)th sexes 
become functionally active (see Reproductive System). In 
northern countries males enter upon sexual maturity between 
fourteen and sixteen, sometimes not much before the eightcentli 
year, females between twelve and fourteen. In tropical climates 
puberty is much earlier. In English common law the age of 
puberty is conclusively presumed to be fourteen in the male and 
twelve in the female. Puberty is of much ethnological interest, 
as being the occasion among many races for feasts and religious 
ceremonies. In Rome a feast was given to the family and 
friends : the hair of boys was cut short, a lock being thrown into 
the fire in honour of Apollo, and one into water as an offering 
to Neptune. Girls offered their dolls to Venus, and the 
buUa~& little locket of gold worn round children’s necks, often 
by boys as well as girls—was taken off and dedicated in the 
case of the former to Hercules or the household lares, in the 
case of the latter to Juno. The attainment of puberty is 
celebrated by savages with ceremonies some of which seem to 
be directly associated with totemism. The Australian rites of 
initiation include the raising of those scars on the bodies of 
clansmen or clanswomen which serve as tribal badges or 
actually depict the totem. Among many savage peoples lads 
at puberty undergo a pretence of being killed and brought to 
life again. 

PUBLICAN], literally men employed “ in connexion with the 
revenue ” {publicum, from populus, people), or possibly “ in the 
public service,” the name given in ancient Rome to a body of 
men who either hired state property or monopolies for a certam 
period, during which they could farm sucli property to their own 
profit, or bought of the stale for a fixed sum the right to farm for 
a term of years the taxes due to the treasury from the public land 
in Italy (see Agrarian Laws) or the land held by Roman 
subjects in the provinces. In very early times the senate 
entnisted to officials appointed for the purpose the control of 
the sale of salt (Livy ii. 9); and it wb.s a natural development 
from this that the state, mstead of appointing officials to manage 
its monopolies, should let out those monopolies to individuals. 
A regular system was soon established by which the censor, 
who held office every fifth year, placed all the sources of public 
revenue in the hands of certain individuals or companies, who 
on payment of a fixed sum into the treasury, or on giving 
adequate security for such payment, received the right to make 
what profit they could out of the revenues during the five years 
that should elapse before the next censorship. 'The assignment 
was made to the highest bidder at a public auction held by the 
censor. The same system was applied to the public works, the 
publicanus (or company) in this case being paid a certain sura, in 
return for which he took entire charge of a certam department 
of the public works, and winning his appointment by making 
the lowest tender. That this system was well established at the 
time’of the Second Punic War is assumed in Livy ’s account of the 
various offers made by the wealthier class of citizens to relieve 
the exhausted treasury after the battle of Cannae. On the one 
hand we have companies offering a price for branches of the 
revenue which was calculated rather to meet the needs of the 
state than to ensure anv profit for themselves (Livy xxiii. 49). 
On the other hand individuals are represented as undertaking the 
management of public works on the understanding that they 
will expect no payment until the conclusion of the war (ibid, 
xxiv. 18). 

In very early times the publicmi may have been men closely 
connected with the government. But since wealth was a neces¬ 
sary qualification for the post, and wealth at Rome became more 
and more confined to the commercial class, the publicimi became 
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identical with the lea^g representatives ei the class of capital' 
ists and traders. This class was always distmct at Rome from 
the hereditary nobility which monopotiBed the government of 
the state, and members of the senatonal class were excluded firom 
it by definite enactment (see Senati). Although common 
interest was strong enough to secure for the government in time 
of external danger the loyai support of the commercial class, 
yet after the close of the great wars a marked hostility grew up 
between it and the government. 

The extension of the Roman system of tax-farming to the 
provinces did not at first increase the importance of the pubUcani 
m Italy; for in the earlier provinces, in which the collection of 
the revenues v/as put up to auction in the province itself, the 
publicani were generally natives. But C. Gracchus, who carried 
a law that the taxes of the new province of Asia should be put 
up to auction by the censor in Rome, gave to the Roman capital¬ 
ists an opportunity of greatly extending their financial operations 
and thus in a short time of securing important political powers. 
It was in their capacity of pubUcani in the wealthiest provinces 
that the capitalist or e<]uestrian judices (see EQinxEs) became a 
menace to the provincial governors who represented the sena¬ 
torial power. Cicero often applies the name pubUcani to the 
whole order; and on the various occasions when the demands of 
the equestrian party delermiiicd the policy of the slate we can 
dearly trace the interests of the pubUcani, who were involved in 
an infinite number of commercial and financial transactions in 
the provinces, as the motive of its action. Thus the cruel fate 
of the Roman business men in Cirta led the capitalist class to 
force the Jugui thine War upon the senate in 112 B.C.; the dis¬ 
organization of Asiatic commerce by the pirates led the same 
party to support the proposal to confer extraordinary powers on 
Pompey in 67 h.c.; and the rigour of the senate in opposing any 
relaxation of the burdensome contract made by the tax-farmers 
of Asia in 60 b.c. led to that estrangement between the senate 
and the capitalist ckss which enabled the democratic party to 
work its will and pave the way for the principate. 

The companies of pubUcani ixmlinued some of their operations 
in the provinces under the early principate, but they lost many 
of their oppiortunities of oppression and embezzlement. We 
hear of a vigorous attempt made by Nero to suppress their 
unjust exactions, and they appear to Jiavc been kept under much 
closer supervision. 

The term pnbUcanus was applied at this time, and probably 
earlier, to the subordinate ofiicials employed by the companies 
of pubUcani for the actual collection of the revenue, and tlius 
acquired the general sense of “ tax-coUcctor,” even in provinces 
where the system of Ux-farming by contract with societies of 
pubUcani was nut in existence. (A. M. Ct.) 

PUBLIC HEALTH, LAW OF. State medicine as an organized 
department of administration is entirely of modern growth. 
By the common law of England the only remedy for any act or 
omission dangerous to health was an action for damages or an 
indictment (or nuisance. The indictment for nuisance still lies for 
many offences which are now punishable in a summary manner 
under the powers of modem legislation. But for a long time it 
was the only, not as now a concurrent, remedy. At a compara¬ 
tively early date statutes were passed dealing with matters for 
which the common law had provided too cumbrous a remedy, 
while the plague called forth the act of i Jac. I. c. 31 (1603), 
which made it a capital offence for an infected pCT.son to go 
abroad after being commanded by the proper authority to keep 
his house. The act for the rebuilding of London after the great 
fire, 19 Car. II. c. 3 (i6fi8), contained various provisions as to the 
hei^t of houses, breadth of streets, construction of sewers and 
prohibition of noisome trades. Numerous local acts gave the 
authorities of the more important towns power over the public 
health. But it was not until 1848 that a general Public Health 
Act, embracing the whole of England (except the Metropolis), 
was passed. The Public Health Act 1848 created a generd 
board of health os the supreme authority in sanitary matters, 
but greater local sanitary control was given by an act of 1858. 
The Ideal government board, the present central authori^, was 


created by an act of 1871. Numerous acts dealing with puUio 
health were passedfrom 1849 to 1874; and the hw was digested 
into the Pulbik Health Act 1875, ss amended’ by the Local 
Government Act 1894 and other acts. 

The tendency of English sanitary legislation has been to pbeo ‘ 
local sanitary regnlalions in the hands of the loeal anthonties, 
subject to general superintendence by a government department. 
The jnrisdicuon of a bcal authority is both preventive and remedbl. 
The matters falling under it are very numerous, but the more im¬ 
portant will be found in the article Englaxd : Local Gonmment. 
The act at 1873 "'as followed by the Public Health Acts Amend¬ 
ment Act 1890, the Public Health Act 1896 and the Public Health 
Acts Amendment Act 1907. The first of these statutes confers 
enlarged powers on such local authorities os choose to adopt it— 
the right of adoption being general in the case of urban authorities, 
and in that of rural authorities limited to certain specified pro¬ 
visions unlcfis extended by the local government ward. The 
Public Health Acts 1896 and 1904 abolished the old system of 
quarantine (f.v), and empowered the local government board 
to make regulations as to the landing or embarking of infected 
persons from ships, British or foreign; while the act of 1907 
enabled local authorities to adopt many of the useful clauses intro¬ 
duced into private bills from time to time, relating not only to 
sanitary provisions, but to streets and buildings, milk, &c. supply, 
recreation grounds, sky-signs, dtc. 

Elaborate prevision has been made for the notification of infec¬ 
tious diseases by the Infectious Diseases (Notification) Acts 1889 
.and 1S99. The former statute was originally adoptive only, but 
it has now been extended by the latter to every district in England 
or Wales—in Ixindon notification has been compulsory since 1891. 
Kcfcrence should be made also ta the following statutes : the 
Infectious Disease (Pievcntioii) Act 1890 provides for the inspection 
of dairies, and the cleansing and disinfecting of premises, and 
under the Public Health (Ports) Act i 8 g 0 the local government 
board may by order assign to any port sanitary authority powers 
or duties arising under this statute. The scope of the Piatns and 
Washhouses Acts 1846 to i88z sufficiently appears from the title. 
The Isolation Hospitals Act 1893 enables county councils to promote 
the establishment of hospitals for the reception of patients suffering 
from infectious diseases; the Cleansing of Persons Act 1897 enables 
local authorities to permit persons who apply to them, on the 
ground that they arc infested with vermin, to have the gratuitous 
use of cleansing apparatus', and the Vaccination Acta of 1898 and 
1907 profoundly modified the law as to vaccination by giving a 
discretion to magistrates. See too, among other acts, those of 
1881 (alkali works), 1882 (fruit pickers), 1883 (epidemics), 1889 
(cholera), 1904 (shop hours), 1905 (medical inspection of aliens) 
and numerous others. 

In addition to these statutes, account has to be taken of a largo 
body of legislation which relates indirectly to the law of public 
health, or at least comes well within its range of operation. It 
deals with a very great variety of subjects, and only the slightest 
sketch of its results need be given here. (For factories and work¬ 
shops, sec Labour Lr.cisLATioN, and for merchant shipping, see 
Seamen.) The Coal Mines Regulation Act 1896 aims at the pre¬ 
vention of accidents due to inflammable gas and coal-dust in coat 
mines. The Cotton Cloth Factories Acts 1889 and 1897 enable 
the home secretary to make regulations for health in cotton mills. 
The Rivers Pollution Prevention (Borders Councils) Act 1898 
enables joint committees of Engli.sh and Scottish county councils 
of counties 011 both sides of the Border to exercise the powers of 
the Rivers Pollution Prevention Act 1876, in relation to any river 
or tributary which is partly in England and partly in Scotland— 
an expression including the Tweed. The. Notification of Births 
Act 1907 and the Children Act 1908 (see Chii-PREN : Law relating to) 
have given great protection to infant life. Lastly, reference may 
be made to the Contagious Diseases (Animals) Act 1S94, which 
consolidated the law on this subject. 

London .—Down to the year 1891 London was governed in 
matters of public health by a scries of special statutes (especially 
the Metropolitan Police Acts), and by provisions in the general 
statutes. The law as to the Metropolis was consolidated, and is 
now regulated by the Public Health (London) Act 1891. The 
sanitary authorities for the execution of the act were tho com¬ 
missioners of sewers for the City of London, tho vestries of the 
larger and the district boards of some of tbe smaUer parishes, and 
varying authorities for Woolwich and some other places. Under 
the London Government Act 1899, tho powers of each existing 
vestry and district board are transferred to the council of the borough 
comprising the area within the jurisdiction of such vestry and 
distnet brord; and the borough councils take over certain of tho 
wers of the county council (e.g. as to dairies, milk, slaughter- 
uses and offensive businesses) and exercise concurrent jurisdiction 
with it in other matters. Provision is made for the wpointment 
of medical officers of health and sanitary inspectors. The medical 
officer is for some purposes placed on the footing of a district poor- 
law medical officer, and he cannot be removed without ^0 consent 
of the local govecniueat board. In its structure and substance 
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the Poblic Health (London) Act 1891, which consists of 144 sections, 
cIosel3^ resembles the general acts (see London: § IV.). 

The law of public health in I-ondon is also affected by a number 
of later statutes relating to the Metropolis alone, such as the I,ondon 
Building Acts 1894 and 1898, the Baths and Washhouses Act 
i8q 6, the Canals Ibotccfion (London) Act 1898, &c, 

Scotland. —Sanitary legislation occurs as early as the reign of 
Alexander HI, The Siaiuia Glide, c. 19, forbade the deposit of 
dung or ashes in the street, market, or on the banks of the Tweed 
at Berwick, under a penalty of eight shillings. At a later date the 
act of 1540. c. ao. enacted that no flesh was to be slain in Edinburgh 
on the east aide of the Leith Wynd; that of ibei, c. 29, fixed the 
locality of fleshers and candlcmakcrs. The various statutes re¬ 
lating to public health in Scotland are now con.solidated and amended 
by the Public Health (Scotland) Act t897. which, together with the 
Infectious Diseases Notification Act r889 and the Burgh Police 
(Scotland) Act 1892, constitute the statutory law of Scottish 
sanitary administration. The central authority is the local 

f overnment board for Scotland. The local authorities are—(i.) in 
urghs under the Burgh Police (Scotland) Act 1892, the town council 
or burgh commissioners; (ii.) in other burghs, the town council or 
board of police; (iii.) in districts where the county is divided into 
districts, the district committee; (iv.) in counties not so divided, 
the county council. The substantive provisions are similar to those 
of the Engli.sh acts. 

Ireland. —Several acts of the Irish parliament dealt with s^ific i 
nuisances, e.g. 5 Geo. III. c. 15. forbidding the laying of filth in 
the streets of cities or county towns, and making regulations as to 
sweeping and scavenging. There were also numerous private acts 
dealing with water-supply and the obstruction of watercourses. 
In 1878 the existing Icgishitiou was consolidated by the Public 
He,ilth (Ireland) Act 1878, a close copy of the English act of 187,5. 
Most of the English acts apply to Ireland with modifications and 
adaptations. 

united States. —After the Civil War boards of health were estab¬ 
lished in the chief cities. Public health is under the control of the 
local authorities to a greater extent than in England. By the Act 
of Congress of the 25th of February 1799 officers of the United 
States are bound to observe the health laws of the states. A 
national board of health was created by the act of the 3rd of March 
1879, c. 202. Its main duties ore to give advice to local authorities 
and to carry on investigations in sanitary matters. It has certain 
jurisdiction in quarantine and in epidemics of a peculiarly dangerous 
nature. 

AuTHORiTlKS.— P.ngUsh: Glen. Public Health Acts, 13th edition 
(London, i9o(>); Lumlcy, Public Health Acts, 7th edition (London, 
1908); Redlicn and Hirst, Local Government (1904); Hunter, 
Open Spaces (London, 189O); Hunt. London Local Government 
(London, 1897); Hunt, London Government Act iSgcf (London, 
1899); Maemorran, l.ushington and Naldrett, London Government 
Act iSejg (London, 1899); Shaw’s Vaccination Manual (loindon, 
1899); Maemorran. Public Health {London) Act jSgt (2nd ed., 
1910); Encyclopaedia of Local Government Law (by various autliors), 
begun in 1905; Annual Report of Local Government Board; Annual 
Volume of Statutory Kules and Orders. Scottish : Macdougall 
and Murray. Handbook of Public Health (Edinburgh). Irish: 
Vanston, Public Health in Ireland (Dublin, 1892); Vanston's Public 
Health Supplement (Dublin, 1897). American : Bouvier, Law 
Diet., cd. Kawle (London and Boston, 1897). 

PUBUC HOUSE, in its general English acceptation, a house 
in respect of which a licence has been obtained for the con¬ 
sumption of intoxicating liquors. Public houses are frequently 
distinguished as “ tied ” and “ free.” A tied hnu.se is »me rented 
from a person or firm from whom the tenant is compelled to 
purchase liquors or other commodities to be consumed therein. 
A free house has no such covenant. The keepers of public 
Iiouscs (“ publicaas ” or “ licen.scd victuallers ”) are subject, in 
the conduct of their business, to a number of restrictions kid 
down by various acts of parliament; while, in order to ply their 
trade, they require a justices’ licence and an excise licence. (See 
Liquor Laws ; Temperance.) 

By the Parliamentary Elections Act (1853) a public house 
must not be used for elections, meetings or committee rooms. 
By the Payment of Wages in Public Houses Prohibition Act 
(1883) it is illegal to pay wages to any workman in a public 
house, except such wages as are paid by the resident owner or 
occupier. By the Sheriffs Act (1887) when a debtor is arrested 
he must not be taken to a public house without his free consent, 
nor must he be charged with any sum for liquor or food, except 
what he freely asks for. 

PUBULIUS (less correctly Publius) STBUS, a Latin writer of 
mimes, flourished in the ist century B.c. He was a native of 
SjTia and was brought as a skve to Italy, but by his wit and 


talent he won the favour of his master, who freed and educated 
him. His mimes, in which he acted himself, had a great success 
in the provincial towns of Italy and at the games given hy 
Cae.sar in 46 b.c. Publilius was perhaps even more famous as 
an improvisatore, and received from Caesar himself the prize 
in a contest in which he vanquished all his competitors, includ¬ 
ing the celebrated Decimus Laberius. All that remains of his 
works is a collection of Sentences {Smtentiae), a series of moral 
maxims in iambic and trochaic verse. This collection must have 
been made at a very early date, since it was known to Aulus 
Gellius in the and century A.D. Each maxim is comprised in a 
single verse, and the verses are arranged in alphabetical order 
according to their initial letters. In course of time the collection 
was interpolated with sentences drawn from other writers, 
especially from apocryphal writings of Seneca; the number of 
genuine verses is about 700. They include many pithy sayings, 
such as the famous “ judex damnatur ubi nocens nteolvitur ” 
(adopted as its motto by the Edinburgh Revino), 

The best texts of the Sentences are those of E. WolfBin (1869), 
A. Spcngel (1874) and W. Meyer (1880), with complete critical 
apparatus and index vurborum; recent editions with notes by 
O. Friedrich (1880), R, A. H. Bickfnrd-Smith (1895), with full 
bibliography; see also W. Meyer, Die Sammlungen der Spruchverse 
des Publilius Syrus (1877), an important work. 

PUBLISHING. In the technical sense, publishing is the 
business of producing and placing upon the market printed 
copies of the work of an author (sec Book). Before the inven¬ 
tion of printing the actual maker of a manuscript was to a great 
extent his own publi.sher and his own Itookseller. Increase of 
facilities for the production of copies led to a steady though 
.slow differentiation of functions. The author was the first 
factor to be isolated and confined to a well-marked province, 
yet we may find upon the title-page of some old books an 
intimation that they might be purcha.sed either at the .shop 
of the bookseller who published them or at the lodgings of the 
autlior. 

The separation of publi.shing from bookselling tame later 
(see Book.selling). Booksellers were the first publishers of 
printed hooks, as they had previously been the agents for the 
production and exchange of authentic manuscript copies; and 
as they are quite competent to make contracts with paper- 
makers, printers and bookbinders, there is no particukr reason 
why they should not be publishers still, except the tendency of 
every composite business to break up, as it expands, into 
specialized departments. Tliat tendency may be seen at work 
in the publishing business itself. When publi.shers had con¬ 
quered their own province, and had confined booksellers to 
iMjokselling, they held in their own hands the entire business of 
distribution to the trade. But a class of wholesale booksellers 
has grown up, and although important retail booksellers in 
London continue to deal directly with the publi.shers, the retail 
booksellers throughout the country draw their supplies quite 
largely from the wholesale agents. 

■The intellectual movement which was largely respon.sible for 
the French Revolution, and the general stir and upheaval which 
followed that portentous cataclysm, precipitated the separation 
of production from distribution in the book trade, by the mere 
expansion of the demand for books. That separation was 
practically complete at the bcgiiming of the 19th century, 
although it would not be difficult to find survivals of the old 
order of things at a much later date. The old bookseller- 
publishers were very useful men in their time. They met 
pretty fairly the actual needs of the public; and as regards the 
author, tliey took the place of the private patron upon whom he 
was previously dependent. No doubt the author had much 
to endure at their hands, .still, they did undoubtedly improve 
his status by introducing him to public patronage and placing 
him u]pon a sounder economic bwis. If in the earlier day.5 
they were less than liberal in their terms, it may be remem¬ 
bered that their own business was not very extensive or very 
remunerative. They were not equipped either with brains or 
with capital to extend that business in answer to the growing 
demand for books. By the daily routine of their shops they 
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were tied down to narrow views, and their timidity is charac¬ 
teristically shown by the fact that to publish a book of any 
importance required the co-operation of a number of book¬ 
sellers who shared the expenses and the profits. 

Enterprise could not be expected from a committee of that 
kind and of that composition; hence there was not merely an 
opportunity, but a clamorous demand for men of larger ideas 
and wider outlook to undertake the proper business of publishing, 
unhampered by the narrowing influences of retail trade. 

Besides unconsciously improving the position of authors by 
enabling them to appeal to the public instead of to patrons, 
whom Johnson cla.ssed with other evils in the line “ toil, envy, 
want, ti»e patron and the gaol,” the bookseller-publishers gave 
them, or many of them, steady employment as literary assistants 
and advisers. 

As the demand for books increa.sed, these worthy tradesmen 
felt with growing acuteness their own want of literary ability 
and of education. They called in men of letters to supply 
their own deficiencies. No doubt they expected the lowest 
kind of hack work from their assistants, no doubt the pay was 
poor, no doubt they trampled upon the sensibilities of the man 
of letters, and no doubt he irritated them by his unbusinesslike 
habits. Still, the association was useful to both parties; and 
indeed, one may lay down many books at the present day with 
a sigh of regret that the writers had never been compelled to go 
through an apprenticeship of the kind. 

The emergence of the publishers as a separate class was 
accompanied by differentiation of the functions of their literary 
assistants. The routine drudgery which men of education and 
ability formerly had to undergo fell to a class now known as 
“ proof readers,” who are on the watch for typographical errors, 
grammatical slips, ambiguities of expression, obvious lapses of 
memory and oversights of all kinds. Men of letters became 
“ publishers’ readers,” and their duty was to appraise the worth 
of the manuscripts submitted, and to advise their employers 
as to the value of the matter, the originality of the treatment, 
and the excellence of the style. Their advice was also sought 
upon literary projects that may have suggested themselves to 
the publishers, and novel suggestions emanating from themselves 
were welcomed. Men of letters in positions of that kind could 
obviously exerci.se very considerable influence over the proceed¬ 
ings of the publishing firms to which they were attached, and 
many on unknown writer has owed the acceptance of his work 
to the sympathetic insight of the publishers’ reader. 

The man of letters publisher’s reader is, however, a transi¬ 
tory phenomenon in the evolution of the publishing business. 
His primary function is to tell the publisher what is intrinsically 
good, but probably he has always to some extent discharged 
the secondary function of advising the publisher as to what 
it would pay to publish. The qualities which make a man a 
sound critic of intrinsic worth are quite different from those 
that make him a good judge of what the public will buy. When 
books were comparatively few, and when the reading public 
was comparatively small, select and disposed to give consider¬ 
able attention to the few books it read, the cTitical faculty was of 
more importance than the business one. But when the output 
of books became large, and when, as the consequence of educa¬ 
tional changes, the reading public became numerous, uncritical 
and hurried and superficial in its reading, the importance of 
the critical faculty in the publisher’s reader dwindled, while 
the faculty of gauging the public mind and guessing what 
would sell became increasingly valuable. The publisher’s 
literary adviser belongs to the period when the publishing busi¬ 
ness had expanded sufficiently to compel the publisher to took 
for skilled assistance in working more or less upon the older 
traditions. But when, as is now the case, expansion has gone 
so far as to swamp the older traditions, and to make publishing 
a purely commercial affair, the literary reader gives place to the 
man of business with aptitude for estimating how many copies 
of a given book can be sold, 'rhis Ls practically recognized by 
at least one London publisher, who in recent years paid no salary 
to his reader, but gave him a small commission upon every cop>' 


that was sold of any book the publication of which he had 
recommended. Nothing could more plainly indicate that 
literary faculty b not wanted, and that the reader’s function is 
to judge, not literary value, but commercial utility. 

"rhe market is flooded with books badly written, badly 
constructed, as poor in matter as in style, hastily flung together, 
and outrageously padded to suit conventional relations between 
size and price. They are books which no man of literary taste 
or judgment could ever recommend for publication on their 
merits, but they are published, just as crackers are at Christmas, 
on a calculation that a certain number will find buyers. Even 
if the publisher sees no prospect of an adequate sale, he pub¬ 
lishes the books all the same, upon terms which ensure to him a 
manufacturing profit and throw the risk of loss upon other 
shoulders. 

There is no reproach, stated or implied, to the publisher. 
He is merely a man of his age carrying on his business upon 
terms which the age prescribes through a number of concurrent 
causes. Any reproach that may fall upon him he invites by 
sometimes giving himself the airs of one belonging to an earlier 
age, and claiming credit for acting upon principles that are 
obsolete. 

An author, even if he be an immortal genius, is, from the 
economic point of view, a producer of raw material. A publisher, 
however eminent, is from the same point of view a middleman 
who works up the autlior’s raw material into a saleable form and 
places it upon the market. The relationship between the two 
is one that occurs with great frequency in business, alway.s giving 
rise to efforts by each party to adjust the division of profits for 
his own advantage. If there be anything peculiar to the pub¬ 
lishing business it is that the party who in that business most 
successfully adjusts matters for his own advantage is liable to 
be charged by the other with some form of moral obliquity, 
ITie diatribes of authors against publishers are familiar to every 
one; and publishers on their side have some hard things to say 
about authors, though their sentiments arc less piquantly and 
less publicly expressed. The publisher is usually a more or less 
capable man of business, while the author is generally—though 
there are very notable exceptions—quite ignorant of business 
and apparently incapable of learning the nidiments. It neces¬ 
sarily follows that the author, left to himself, accepts agreements 
and signs contracts which are much less favourable than they 
need be to his acquisition of a due share of the profits jointly 
made by himself and the publisher. What makes his position 
still worse is the circumstance that each author fights for his 
own hand, whereas the publishers, although in competition with 
one another, are also to some extent in combination. 

In these circumstances it occurred to Sir Walter Besant and 
some others that a remedy for this inferiority in position might 
be found in a combination of authors for mutual help and 
protection. After a troublesome period of incubation the 
Society of Authors was established in Inndon in 1883, with 
Lord Teimyson as its first president, and with a goodly list of 
35 vice-presidents. It offered useful assistance to autliors igno¬ 
rant of business in the way of examining contracts, checking 
publishers’ accounts, revising their sometimes too liberal esti¬ 
mates of costs of production, and giving advice as to the publishers 
to be applied to or avoided in any given case. It has no doubt 
been of great service in checking the abuses of the publishing 
trade and in compelling the less scrupulous among the publishers 
to conform more or less exactly to the practice of the more 
honourable. On general questions such as that of copyright 
it serves to focus the opinions of authors, though here it 
champions their interests against the public rather than agwnst 
the publishers. But the society has never been on effective com¬ 
bination of authors; and indeed the obstacles, material and moral, 
to such a combination are so great as to render complete success 
extremely improbable. Nothing could better illustrate this 
difficulty than the fact that, concurrently with the Society of 
Authors, a totally different machinery for the furtherance of the 
interests of authors came into existence.. The “ literary agent ” 
made his appearance about 1880. He is supposed to be sm 
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expert in all matters pertwning to publishing and to Ite book 
market. He takes the author's busmess affairs entirely into his 
hands; utilizes the competition among publishers to sell the 
author’s work to the highest bidder; checks accounts, estimates 
and sales; keeps the author’s accounts for him; and cliarges a 
commis.sion upon the proceeds. Here we have the author 
fighting as of old for his own hand. The only difference is that 
he does his fighting by proxy, hiring a stronger man than himself 
to deal the blows on his account. There is no question whatever 
of solidarity with his fellow-authors, and the whole system is a 
direct negation of the principle upon which the Society of Authors 
was founded. 

On the other hand, both publishers and booksellers have long 
had the disposition, and to some extent tlie ability, to co-operate, 
and the efforts of both sets of men have unfortunately been in 
the direction of maintaining, if not raising, the price of books 
to the public. Since the formation of the Publishers’ Association 
in 1896 the publishing trade has been strongly organized on the 
trade-union pattern, and its operations have been a.s.sisted by 
the less powerful Booksellers’ Association. Books, like many 
other articles, are sold by the makers at list prices, and the 
retailer’s profit is furnished by discounts off these prices. Under 
such a system comisetition among retailers takes the form of 
tlW^crifice by the mure enterprising of a portion of their dis¬ 
count. They prefer a large sale at a low profit to a small sale 
at a high profit. It is always the desire of the less enterprising 
to put an end to this competition by artificial regulations 
compelling all to sell at the same price. 

Many attempts have been made to destroy freedom of dealing 
in books. In July 1850 twelve hundred booksellers within 12 m. 
of the London General Post Office signed a stringent agreement 
not to sell below a certain price. This agreement was broken 
almost immediately. Another attempt was made in 1852; butat 
a meeting of distinguished men of letters resolutions were adopted 
declaring that the principles of the Booksellers’ Association of 
that period were opposed to free trade, and were tyrannical and 
vexatious in their operations. The Times took an active part 
in defending and enforcing thce.onclu.sions which they sanctioned. 
The question was eventually referred to a commission, consisting 
of Lord Campbell, Dean Milman and George Grote, which decided 
that the regulations were unreasonable and inexpedient, and 
contrary to the freedom which ought to prevail in commercial 
tran.sactions. An attf,mpt was also made in 1869 to impose 
restrictions upon the retail bookseller; but that also failed, mainly 
by rea.son of the ineffective organization which the publishci's 
then bad at command. 

Feeling their hands greatly strengthened by the establishment 
of their Association, the publishers were emboldened to make 
another effort to put an end to reductions in the selling price 
of books. After much discussion between authors, publishers 
and booksellers, a new scheme was launched on the 1st of January 
1900. Books began to be issued at net prices, from which no 
bookseller was permitted to make any deduction whatever. 
This decree was enforced by the refusal of all the publishers 
included in the Association to supply books to any booksdilcr 
who should dare to infringe it in the case of a book published 
by any one of them. In other words, a bookseller offending 
against one publisher was boycotted by all. Thus, what is 
imown as the '• net system ” depended absolutely upon the close 
trade union into whkh the publishers had organized themselves. 
The Book.sellers’ Association signed an agreement to charge the 
full pubU.shcd price for every net book, but that body had no 
real po'ver to impose its will upon recalcitrant booksellers. Its 
assent to the terms of the publishers merely relieved them of 
the fear of active opposition on the part of the wholesale 
booksellers and the large retail booksellers, mainly located in 
London. 

All books were not issued at net prices even in J910, though 
the practice had extended enormously since it began in 1900. 
But the principle was applied all round. In the case of such 
books as six-shilling novels the discount price of four shillings 
and sixpence was treated as the net price, and the usual penalty 


was inflicted upon those vffio dared to sell at any lower price, 
at all events within twelve months of the date of publication. 

Owing to the fact that the net system was gradually intro¬ 
duced, net books and discount books being issued side by side 
with discount books in the majority, the fulleffect of the innova¬ 
tion was not immediately apparent. But the establishment of 
The Times Book Clul) in 1905 brought the system to thetest. That 
Club aimed at giving to the readers of The Times a mnch more 
prompt and copioin; supply of new books than could be obtained 
from the circulating librarie.s. The scheme was at first very 
favourably received by the publishers, who saw in it the promise 
of largely increased orders for their goods. They obtained tl»ese 
orders, but then something else happened which they had not 
foreseen. Of the books they is.s-ued the vast majority were of 
only ephemeral interest. For a few weeks, sometimes only for 
a few days, everybody wanted to glance at them, and then the 
public interest dwindled and died. As the copies ceased to be 
in demand for circulation the Book Club naturally tried to take 
advantage of the buying demand, which always exists, though it 
is always repressed by the very high prices charged by publisliers 
in Great Britain. The Book Club sold its surplus copic.s at 
reduced prices, and was obliged to do so, since otherwise it would 
have been swamped with waste paper. But the authors and 
publishers now rose in arms. Forgetting that they had been 
paid the ful' trade price for every copy, they said that the Book 
Club was spoiling the market, and tlint a wholesale buyer had 
no right to sell at the best price he could get. Hence arose what 
came to be known as the Book War, between The Times and the 
associated publishers and booksellers, the publishers withdrawing 
their advertisements from The Times and doing their best to 
refuse books to the Book Club. The conflict made a considerable 
commotion, and the arguments on both sides were hotly con¬ 
tested. It did not, however, niter the fact that the public will not 
pay high prices for books having no permanent value. 

The Booksellers’ Association, dominated by the large book¬ 
sellers in London and a few great towns, m^e common cause 
with the Publishers’ Association. Their interests were not 
affected by the net system, and they saw in the Book Club an 
energetic competitor. The small b(M>kseUer.s up and down the 
country are injuriously affected, because it is more difficult than 
CVM- for them to stock books on which there is a very small 
margin of profit, and the sale of which thej' cannot any longer 
push by the offer of a discount. Formerly, if a book did not sell 
at the full price, they could sacrifice their profit and even part 
of what they paid for it, thus saving at least part of their invested 
capital. Now if a book docs not sell at the net price they have 
to keep it so lung that it is probably unsaleable at any price and 
forms a dead loss. Hence they caitnol afford to stock books at 
all, and that channel of distribution is blocked. 

The cast-iron retail pirice is economically wrong, A book¬ 
seller with a large turn-over in the midst of a dense population 
can afford to sell at a small profit. He finds his reward in 
increased sales. His action is good for the public, for the author, 
and for the publisher himself, were he enlightened enough to sec 
it. But a small bookseller in a remote country town cannot 
afford to sell at an equally low profit, because be has not aoceas 
to a public large enough to yield correspondingly incrensed sales. 
Yet both are arbitrarily compelled to sell only at a uniform 
price fixed by the publisher. Wliat makes the matter worse 
is that there is no cast-iron wholesale price. The small bixik- 
selier has to pay more for his books than the large one wlio buys 
in dozens of copies. Carriage on his small parcels often eats up 
what profit is left to him. As he is not allowed to have books 
“on sale or return,” he has no chance whatever; and os a 
distributing agency the small bookseller lias become negligible. 

It is not a necessary consequence of the net system that new 
books should cost the public more than before. If it has become 
the practice to sell a ten-shillmg book for seven shillings and 
sixpence, and if that practice be thought objectionable, the 
obvious remedy, supposing publishers to have no other end in 
view, is to publish the book at the price for which it is sold. 
But the net system has been used to enforce the sale of the book 
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at the puUiched price and nothing less, which obviously amounts 
to compelling the public to pay more than before for the book. 
Again, if the object were to benefit the retail bookseller by reliev¬ 
ing the pressure of competkion, it is plain that after abolishing 
discounts the publishers would charge the same wholesale 
prices as before to the booksellers. But, on the contrary, they 
have so adjusted their prices that the retailer gets no more 
{ffofit upon a book sold net than he formerly obtained from a 
book of the same published price after allowing a discount. 
Thus the object and result of the net system is to increaiw the 
pofits of the publishers at the expense of the public. This has 
been accomplished at a time when paper is cheaper than at any 
previous period, and when machinery has reduced the cost of 
composition, printing and binding to an almost equal extent. 
It is a remarkable illustration of the power of combination 
among quasi-monopolists to raise the price of their commodities 
even in the face of a falling market. 

The Book War came to an end in 1908; but though the pub¬ 
lishers and booksellers appeared in the result to have brought 
the Book Oub within terms which were satisfactory to them, the 
whole situation bad really been changed. The public for the 
first time had been educated. Public attention had been forcibly 
directed to the fact that there is no reason in the nature of 
tilings why the price of books should increase, but on the con¬ 
trary, every reason why they should be cheaper than at any 
previous period. A certain mystery which had hung over the 
publishing trade was effectually dispelled. The man in the 
street learned that books priced to him at six shillings can be 
produced by the joint labours of the paper maker, the printer, 
and the bookbinder for about sixpence, and that in many cases 
the author gets little or nothing out of the difference. There 
followed a quickening of the public demand for literature at 
reasonable prices, and enterprising people were found to meet 
the demand. A vast quantity of good literature, much better 
than nine-tenllis of what i.s witten to-day, has been brought 
within reach of persons of the smallest incomes. Hundreds of 
standard works have appeared in convenient and readable 
editions at a shilling, at sevenpcnce and even sixpence per 
volume. These cheap editions have an enormous sale, not only 
because they are low in price, but because they have permanent 
value. For the cost of a novel which he will never look at twice, 
and which perhaps was hardly worth reading once, a man may 
obtain half a dozen books that have stood the test of time, and 
that will fiecomc the valued companions of his lersurc. He gets 
them too in a form suited not only to his purse, but to the limited 
storage accommodation at the disposal of the mass of modern 
readers, who can neither buy nor house the stately editions 
that adorn the libraries of the. wealthy. Thus, in respect of 
the large class of books read for recreation, we have reached 
the paradoxical position that cheapness and excellence go 
hand-in-hand; and that the disparaging adjective frequently 
linked with “ cheap ” is more properly associated with dear and 
pretentious. 

Nor does the coimter movement stop even here. There is a 
growing tendency to bring out books of current production in 
cheap editions, and also to publish the original edition at prices 
which must give a painful shock to the authors of the net 
sy.stem. Cheap magazines, and the feuilletons which newspapers 
are adopting from French practice, make considerable inroads 
upon the province of the. six-shilling novel; and as regards more 
serious books the newspapers now give an amount of information 
about their contents which goes far to console the public for 
the prohibitive prices of the books themselves. These move¬ 
ments are developmg and will continue to develop, seriously 
interfering with the plans of those who devised the net system. 
The combination publishers have never understood that, apart 
from the very small percentage of works which make resd addi¬ 
tions to the sum of knowledge or of genuine literary achievement, 
the reading of the books they turn out is a pastime, which has 
to compete in public favourwilh a great variety of other pastimes. 
They have chosen to make their form of reerwtion extremely 
expensive, with the double result that the public turn to others. 


and that even their own is increasingly supplied by cheaper 
agencies. 

There are certmn classes of books which must always be 
relatively expensive, because they appeal only to students of 
some particular branch of science or of art or of literature, 
whose number is not great. But these are books of enduring 
value. Their price is justified not only by their prolonged 
service, but by the erudition or the exceptional qualities wmcli 
go to the writing of them, as well as by the frequently excep¬ 
tional cost of producing them. But as regards the vast output 
of books which merely amuse an idle hour, the existence of a 
large body of readers is the only excuse for their appearance, 
and if they cannot be produced at a low price ensuring an exten¬ 
sive sale they ought not to be produced at all. Thus there is 
more than a mere money question involved in the contention 
about price. An artificial system of prices leads to the printing 
of a vast quantity of trash, which demoralizes the reading public 
and is a serious obstacle to the success of the better books. Such 
a system operates, in fact, as a protective duty in favour of 
mediocrity and even of something worse. It is no defence of 
such a system that it panders to the vanity of incompetent 
scribblers, and enables publishers to make mon^ by soiling paper 
that had better have been kept clean. 

A rational system of prices would automatically solve some 
of the difficulties of the book-world. If a book is sdling by tens 
of thousands of copies, as every book printed for pastime ought 
to do, it would not matter at what price any large buyer chose to 
resell his purchases. They would only be a drop in the bucket, 
and all the contention about second hand prices would disappear. 

Then there is the troublesome system of “ remainders,” that 
is to say, the unsaleable copies of thousands of books published 
every year. The editions are small enough—^probably not more 
than one thousand copies—^yet, in spite of circulating libraries, 
a third or a half of that modest number remains in the ware¬ 
houses of the publishers. Sometimes they are sold for about the 
cost of their flimsy* covers; sometimes they simply go to be 
reduced to their original pulp at the paper mills. If a hook has 
any sale justifying its production, there will be no question of 
remainders, supposing its supply to have been regulated by the 
most ordinary prudence. The sale of such a book never stops 
dead, and any small surplus of copies can always be got rid of at a 
small reduction in price. 

Towards the end of the 19th century came a large influx into 
England of American literature, especially fiction. Not only 
was there a growing appreciation of many American writers, 
but the attractive ” get-up ” of American books made its influ¬ 
ence felt upon the British market. Some of the American 
methods of distribution were also introduced into Great Britain, 
but at first with only partial success. 'I'he most successful 
effort was the .sale of important expensive works through the 
medium of newspapers. Canvassing, which was a common 
method of distributing books in the United States, met with 
little support in the United Kingdom, although about the 
middle of the rpth rentury a large trade was done Ihrou^ 
England and Scotland by ranva.ssers, who sold in numbers and 
parts such works as Family Bibles, Daily Devotions, Lives of 
Christ and Foxe’s Book oj Martyrs. 

The methods of publisliing in Aniurica are similar to those adopted 
in Great Dritain, but the discount to the bookscUors is generally 
given pro rata .iccording to the number purcliased. It is. however, 
ui respect of the means oi distribution that the systems of the two 
countries differ mast. In America the general stores to a large 
extent take the place ol the English bookseller, and by tbeii energy 
and extensive advertising a wider public is served. In the distribu¬ 
tion of fiction the American plan of ‘‘ booming " a bonk by copious 
advertising, although expensive, is often the means of inducing 
a large sale, and of bringing an author's name before the public. 
In 1901 the net system, as adopted in Great Britain, was partially 
introduced into America, 

The continental methods ol publishing and distributing, especi¬ 
ally in Germany, differ, in many respects very materially, from tnosc 
oi Great Britain. In even the smallest German towns there is 
a bookseller who receives on sale, immediately upon publication, 
a supply of such new books as he or the publisher may think suitable 
to lus class of book-buyers. The bookseller subnuts these books 
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to his customoTfl, and by this method most books issued are at 
once placed at the disposal of any buyer interested in the particular 
subject. The large sums spent in other countries upon advertise¬ 
ments are thus saved. At the book fairs held in Leipzig at Easter 
anci Michaelmas the accounts for books sent on sale are made up 
and paid. In France all books liave to be licensed before publica¬ 
tion, but the methods of publication differ little from those of other 
continental countrie.s, in all of which book prices arc much lower 
than in England. 

PUCCINI, GIACOMO (1858 - ), Italian operatic composer, 

was bom at Liicca, of a family already distinguished in music; 
his great-great-grandfather Giacomo, great-grandfather Antonio, 
grandfather Domenico, and father Michele, being all well known 
in the art. He was educated at the Milan Consert'atoire, and 
in 1884 his opera Le Villi was performed at the Tcatro del 
Vermc. In 1889 his Edgar was performed at La Scala, and in 
1893 his Matwn Lescaut in Turin. But it was the production 
of La Bohdme in Turin in 1896 that made him famous, and this 1 
opera had a great success e\'erywhcre. Tosca followed in 1900, 
and in 1904 Madama Butterfly confirmed the highe.st opinions 
of his talent. 

PUCHTA, GEORG FRIEDRICH (1798-1846), German jurist, 
born at Kadolzburg in Bavaria on the 31st of August 1798, 
came of an old Bohemian Protestant family which had immi¬ 
grated into Germany to avoid religiou.s persecution. His 
father, Wolfgang Heinrich Puchta (1769-1845), a legal writer and 
district judge, imbued his son with legal conceptions and princi¬ 
ples. From 1811 to 1816 young Puchta attended the gymnasium 
at Nuremberg, where he acquired a taste for Hegelianism. 
Tn 1816 he went to the university of Erlangen, where, in 
addition to being initiated by his father into legal practice, he 
fell under the influence of the writings of Savigny and Niebuhr. 
Taking his doctor’s degree at Erlangen, he established himself 
here in 1820 as privatdozent, and in 1823 was made profe.ssor 
extraordinary of law'. In 1828 he was appointed ordinary 
professor of Roman law at Munich. In 1835 he was appointed 
to the chair of Roman and ecclesiastical law at Marburg, but he 
left this for Leipzig in 1837, and in 1842 he succeeded Savigny at 
Berlin. In 1845 Puchta was made a member of the council of 
state (Staatsrat) and of llie legislative commission {Gesetz- 
gebungskommission). He died at Berlin on the 8th of January 
1846. His chief merit as a jurist lay in breaking with past 
unscientific method.s in the teaching of Roman law and in 
making its spirit intelligible to students. Among his writings 
must be especially mentioned Lehrbuch der Pandeklen (Leipzig, 
1838, and many later editions), in which he elucidated the dog¬ 
matic essence of Roman law in a manner never before attempted; 
and the Kursus der Institutinnm (Leipzig, 1841-1847, and later 
editions), whirh gives a clear picture of the organic development 
of law among the Romans. Among his other writings are Das 
Gneohnheitsrecht (Erlangen, 1828-1837); and Einleitung in das 
Recht der Kirche (Leipzig, 1840). 

PucUla’* Klcine zimlistische Schrijten (msthumously publisht'd in 
1851 by Profeiwor A. A. Friedrich Rudorff) ia a collection of thirlj'. 
eight ma.stcrly essays on various branches of Roman law, and the 
preface contains a sympathetic biographical .sketch of the jurist. 
Sec also Zeher, Vher die van Puchta der Darstcllung des rSmisihen 
Uechts zu Grunde gelegten rechtsphilosnphischen Ansichten (1853). 

PUCKLER-HUSKAU, HERMANN LUDWIG HEINRICH, 

FUrst Von (1785-1871), German author, was bom at Muskau 
in Lusatia on the 30th of October 1785. He served for some 
time in the bodyguard at Dresden, and aftervmrds travelled 
in France and Italy. In i8n, after the death of his father, 
he inherited the barony of Muskau and a considerable fortune. 
.\s an officer under the duke of Saxe-Weimar he distinguished 
himself in the war of liberation and was made military and civil 
governor of Bruges. After the war he retired from the army 
and visited Engird, where he remained about a year. In 1822, 
in compensation for certain privileges which he resigned, he was 
raised to the rank of Fiirst by the king of Pruasia. Some years 
earlier he had married the Grafin von Pappenheim, daughter of 
Fiiret von Hardenbeigiin 1826 the marriage was legally dissolved 
though the parties did not separate. He again visitod England 
and travelled in America and Asia Minor, living after his 


return at Muskau, wdiich he spent much time in cultivating and 
improving. In 1845 he sold this estate to Prmce Frederick of 
the Netherlands, and, although he afterwards lived from time 
to time at various places in Germany and Italy, hit principal 
residence was his seat, Schloss Branitz near Kottbus, where he 
laid out .splendid gardens as he had already done at Muskau. 
In 1863 he was made an hereditary member of the Prussian 
Herrenhaus, and in 1866 he attended the Prussian general staff 
in the war with Austria. He died at Branitz on the 4th of 
February 1871, and, in accordance with instructions in his will, 
his body fvas cremated. As a writer of books of travel he held 
a high position, his power of observation being keen and his style 
lucid and animated. His first work was Briefe eines Verstorbenen 
(4 vols., 1830-1831), in which he expressed many independent 
judgments about England and other countries he bad visited 
and about prominent persons whom he had met. Among his 
later books of travel were Semilassos vorletzter Weltgang (3 vols., 
sS^S), Semilasso in Afrika(^ vols., i%^(>),AusMehemed-Alts Reich 
(3 vols., 1844) and Die Riickkehr {3 vols., 1846-1848). He was 
also the author of Andeutungen iiber Landschaftsgartnerei (1834). 

See Ludmilla Assing, Puckler-Muskaus Briefwechsel und Tage- 
bticher (g vols., 1873-1870); Fiirst Hermarm von Piickler-Muskau 
(1873): and Pctzold', Fiirst Hermann von PUchler-Muskau in seiner 
Bedeutung jUr die bildende Gartenkunst (1874). 

PUDDING, a term, now of rather wide appliaition, for a dish 
consisting of boiled flour enclosing or containing meat, vegetables 
or fruit, or of batter, rice, .sago or other farinaceous foods boiled 
or baked with milk and eggs. Properly a pudding should be one 
boiled in a cloth or bag. There are countless varieties, of which 
tlic most familiar are the Christmas plum-pudding, the Yorkshire 
pudding and the suet pudding. The word was originally and 
B still so used in Scotland for the entrails of the pig or other 
animal stuffed with meat, minced, flavoured and mixed with 
oatmeal and boiled. The etymology is obscure. The French 
houdin occurs in the Scottish original sense at the same time as 
poding (13th centuiy) in English. Boudin has been connected 
with Italian boldone and Latin hotulus, sausage, but the origins 
of these words arc quite doubtful. Attempts have been made to 
find the origin in a stem pud-, to swell, cf. “ pudgy,” L. Gcr. 
Pudde-wurst, black-pudding, &c, 

PUDSEY, a municipal borough in the Pudsey parliamentar)’ 
division of the West Riding of Yorkshire, England, 6 m. W. by S. 
of I.ecds, on the Great Northern railway. Pop. (1891), 13,444; 
(1901), 14,907. The principal buildings are the church of St 
lAwrence in Gothic style, erected in 1821, and the mcehanics’ 
institute, a fine building, comprising class-rooms, a libraiy, a 
public hall and a lecture hall. A public park was opened in 
1889. The town has an important woollen trade and possesse.s 
dyeing and fulling mills. Part of the parish, Tyersall, is in the 
borough of Bradford. Pudsey is mentioned in Domesday. It 
was sold by Edward II. to the Calverlcy family, from which it 
passed to an ancestor of the Milners. The town w'as incor¬ 
porated in 1899, and the corporation consists of a mayor, 
6 aldermen and 18 councillors. Area, 2399 acres. 

PUDUKKOTTAI, a state of southern India, in subordination 
to Madras, lying between the British districts of Tanjorc and 
Madura. Area, 1:00 sq. m. Pop. (1901), 380,440. showing an 
increase of 2 % in the decade. The state consists mainly of 
an undulating plain, nowhere ol great fertility and in many parts 
barren; it is interspersed with rocky hills, especially in the south¬ 
west. Granite and laterite are quarried, red ochre is worked, 
and silk and cotton fabrics, bell-metal vessels and perfumes are 
among the principial manufactures. There is also some export 
trade in groundnuts and tanning bark. The chief, whose title 
is tondaman, is of the Kalian or robber caste. His ances^irs 
received a grant of territoiy for loyal services to the British 
during the wars in the Carnatic at the end of the i8th centuiy'. 
Estimated gross revenue, £80,000; no_ tribute. The state has 
for some years past been well administered under a council, 
with a representative assembly. The town of Pudukkottai 
had a population in 1901 of 20,347. It is well laid out, and 
contains several fine new buildings. 
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convenience soon became evident, it wag increasingiy put into compositions showing a great variety of impulse, still undecided 
practice, and was so weU based that later reformers have only in stj’le and reflecting the influence of the Italian masters as 
needed to follow the lines laid down by Futtkammer. As well as of Delacroix and Couture. In 1859 Puvis reappeared 
minister of the interior Puttkammer’s activities were less com- in the ^lon with the “ Return from Hunting ” (now m the 
mendable. His reactionary conservative temper was in complete Marseilles Gallery). But not till he produced “Peace” and 
harmony with the views of Bismarck and the emperor William, “ War ” did he really impress his critics, maugurating a vast 
and with their powerful support he attempted, in defiance of series of decorative paintings. For these two works a second- 
modem democratic principles and even of the spirit of the class medal was awarded to him, and the state offered to purchase 
constitution, to re-estabii.sh the old Prussian system of rigid the “ Peace." Puvis, not choosing to part the pair, made a 
discipline from above. He was above all concerned to nip in gift of “ War ” to the state. He then set to work again, and in 
the bud any tendencies in the bureaucracy to revolt, and it was 1864 exhibited “ Autumn ” and “ Sleep,” but found no pur- 
on his initiative that, on the 4th of January 1882, a royal chasers. One of these pictures is now in the Lyons Museum, 
ordinance laid it down as the duty of all officials to give the govern- and the other at I jlle. “ Peace ” and “ War ” were placed in 
ment their unconditional support at political elections. Similarly the great gallery of the museum at Amiens, wWc PuvLs 
though he carried out many useful administrative reforms, in a completed their effect by painting four panels—a “ Standard- 
vain efiort to combat Social Democracy he seriously interfered Bearer,” “ Woman Weeping over the Ruins of her Home,” a 
with the liberty of public meeting and attempted the forcible “ Reaper,” and a “ Woman Spinning.” These works were so 
suppression of strike movements. This “ Puttkammer regime ” much admired that further decorations were ordered for the 
was intensely unpopular; it was attacked in the Reichstag not same building, and the artist presented to the city of Amiens 
only by Radicals like Richter and Rickert, but by National j “ Labour ” and “ Repose,” for which the municipality could 
Liberals like Bennigsen, and when the emperor Frederick II., ! not afford to pay. At their request Puvis undertook another 
whose Liberal tendencies were notorious, succeeded to the throne, ; work, intended for the upper landing of the staircase, and in 
it was clear that it could not last. In spite of Bismarck’s support i 1865 a composition entitled “Ave Picardia Nutrix,” allegorical 
Puttkammer was forced to resign on the 8th of June 1888. | of the fertility of the province, was added to the collection. In 
Under William II., however, whose principles were those of his I 1879 the city wished to complete the decoration of the building, 
grandfather, Puttkammer was largely rehabilitated. On the ist ! and the painter, again at his own expense, executed the cartoon 
of January 1889 he received the Order of the Black Eagle. He was ■ of “ Ludus pro patria,” exhibited in the Salon of 1881 and 
appointed a secular canon (Domherr)of Merseburg, and in 1891 ; purchased by the state, which at the same time gave him a 
became Oherprdsident of Prussian Pomerania. In this office, | commission for the finished work. I\TiiIc toiling at these large 
which he held till 1899, he did very useful work in collaboration j works, Puvis de Chavannes rested himself by painting easel 
with the provincial estates. He died on his property at Karzin in pictures. To the salon of 1870 he had sent a picture called 
Pomerania on the 15th of March 1900. (j. Hn.) “ Harvest ”; the “ Beheading of John the Baptist ” figured in the 

PUTTY, originally tin oxide in a state of fine division used Great Exhibition of 1889; then followed “ Hope " (1872), the 
for polishing glass, granite, &c., now known as “ putty powder ” “Family of Fisher-Folk” (1875), and “Women on the Sea- 
or “ polisher’s putty ” (from 0 . Fr. potee, a potful, hence brass, shore ” (1879). But these canvases, however interesting, are 
tin, pewter, &c., calcined in a pot). More commonly the term not to be named by the side of his grand decorative works, 
is applied to a kind of cement composed of fine powdered chalk Two paintings in the Palais Longchamp at Marseilles, ordered in 
intimately mixed with linseed oil, eitlier boiled or raw, to the 1867, represent “ Marseilles as a Greek Colony ” and “ Marseilles, 
consistency of a tough dough. It is principally used by glaziers the Emporium of the East.” After these, Puvis executed for 
for bedding and fixing sheets of glass in windows and other the town hall of Poitiers two decorative paintings of historical 
frames, and by joiners and painters for filling up nail-holes subjects ; “ Radegund ” and “ Charles Martel.” The Pantheon 
and other inequalities in the surface of woodwork. The oxida- in Paris also possesses a decorative work of great interest by 
tion of the oil gradually hardens the putty into a very dense this painter: “ The Life of Saint Genevieve,” treated in three 
adherent mass, but when it is required to dry quickhq boiled panels. In 1876 the Department of Fine Arts in Paris gave the 
oil and sometimes litharge and other driers are used. The word artist a commission to paint “ Saint GeneviUve giving Food to 
is also used of a fine lime cement employed by masons. Paris ” and “ Saint Genevidve watching over Sleeping Paris,” 

PUVIS DE CHAVANNES, PIERRE CECILE (1824-1898), i in which he gave to the saint the features of Princess Cantacuzene, 
French painter, was bom at Lyons on the 14th of December 1824. his wife, who died not long before he did. At the time of his 
Hisfatherwasaminingengineer, the descendant of an old family death—on the 24th of October 1898—the work was almost 
of Burgundy. Pierre Puvis was educated at the Lyons College finished. After completing the first paintings in the Panthion, 
and at the Lyc6e Henri IV. in Paris, and was intended to follow which occupied him for three years and eight months, Puvis de 
his father’s profession when a serious illness interrupted his Chavannes undertook to paint the staircase leading to the gallery 
studies, A journey to Italy opened his mind to fresh ideas, and of fine arts in the Lyons Museum, and took for his subjects the 
on his return to France he announced his intention of becoming “ Vision of the Antique,” a procession of youths on horseback, 
a painter, and went to .study first under Henri Scheffer, and then which a female figure standing on a knoll points out to Pheidias; 
under Couture. On leaving this master in 1852 he established the “ Sacred Grove ”; and two allegorical figures of “ The 
him.self in a studio in the Place Pigalle (which he did not give Rhone ” and “ The .Saone.” Il was in the same mood of 
up till 1897), and there organized a sort of academy for a group inspiration by the antique that he painted the hemicycle at the 
of fellow-students who wished to work from the living model. Sorbonne, an allegory of “ Science, Art, and Letters,” a work of 
Puvis first exhibited in the Salon of 1850 a “ Pietii,”and in the great extent, for which he was paid 35,000 francs (£1400). At 
same year he painted “ Mademoiselle de Sombreuil Drinking a the Hotel de Ville in Paris, again, Puvis decorated the grand 
Glass of Blood to Save her Father,” and “ Jean Cavalier by his staircase and the first reception-room. These works employed 
Mother’s Deathbed,” besides an “ Ecce Homo,” now in the church him from 1889 till 1893. In the reception-room he painted two 
of Champagnat (Saone-el-Loire). In 1852 and in the two follow- panels, “ Winter ” and “ Summer ”; the mural paintings 9n the 
ing years Puvis’s pictures were rejected by the Salon, and were staircase, which had previously been placed in the hands of 
sent to a private exhibition in the Galcries Bonne Nouvelle. Baudry and of Delaunay, are devoted to the glory of the attri- 
The public laughed at his work as loudly as at that of Courbet, butes of the city of Paris. On the ceiling we see Victor Hugo 
hut the young painter was none the less warmly defended by offering his lyre to the city of Paris. The pictures in the Rouen 
Thiophile Gautier and Theodore de Banville. For nine years Museum (1890-1892) show a different vein, and the artist’s 
Puvis was excluded from the Salons. In 1857 he had j>ainted power of conceiving and setting forth a plastic scheme enabling 
a “ Martyrdom of St Sebastian,” “ Meditation,” “ Village him to decorate a public building with beautiful human figures 
Firemen,” “ Julie,” “ Herodias,” and “ Saint Camilla ”— and the finest lines of landscape. We see here toilers raising a 
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coloasaJ monolith, part of some ancient monument, to add it to 
other architecturd pieces; then the busy scene of a pottery; and 
finally artists painting; in the open air. Puvis, as a rule, a^ered 
to the presentment of the nude or of the lightest drapert'; here, 
however, in responae to some critical remarks, be has dad his 
figures exdusively in modem dress. After prolonged negotia¬ 
tions, b^n so early as in i^gi, with the trustees of the Boston 
Library, U.S.A., Puvis de Chavanncs accepted a commission to 
paint nine large panels for that building, to be inserted in separate 
compartments, three facing the door, three to the right and three 
to the left. These pictures, begun in iSgj, were finished in 
1898. In these worla of his latest period Puvis de Chavannes 
BOOTS boklly above realistic vision. In the figures which people 
the walls with poetic images he endeavours to achieve originality 
of the embodying forms, aod at the same time a plastic expression 
of ideas bom of a mind whose conceptions grew ever loftier, while 
yet the artist would not abandon the severe study of nature. 
Such works as the great paintings at Amiens, Rouen, Marseilles, 
the Pantheon, the Sorbunne, and the Hotel de Ville are among 
themost important productions of French art in the 19th century. 
Puvis de Chavannes was president of the National Society of 
Fine Arts (the New Salon). His principal pupils and followers 
are Ary Renan (d. 1900), ^udouin, J. F. Auburtin and Cottet. 

See A. Michel, " Expcaition de M. Jl’uvis de Clmvaimos," Gatetlt 
ies bMuv-arts (1888); Marius Vachon, Ptwis da Chavanuas (1900); 
J, Buisson, " I'uvis do Chavannes, Souvenirs Intimes," Gatatte des 
ieaux-arts (iSgg). {H. Fr.) 

PITY, a geological term used locally in Auvergne for a volcanic 
bin. Most of the puys of central Franc,e are small cinder-cones, 
with or without associated lava, whilst others are donias of 
trachytic rock, like the domite of the Puy de-Domc. The 
puys may be scattered as isolated hills, or, as is more usual, 
clustered together, sometimes in lines. The chain of puys in 
centml France probably became extinct in late prehistoric 
time. Other volcanic lulls more or less like those of Auvergne 
are also known to geologists as puys; examples may be found 
in the Eifel and in the small cones on the Bay of Naples, whilst 
the relics of deniuled puys are numerous in the Swabian Alps of 
Wurttemberg, as pointed out by W. Branco. Sir A. Geikie has 
shown that the puy type of eruption was common in the British 
area in Carboniferous and Permian times, as abundantly attested 
in central Scotland by remains of the old volcanoes, now generally 
reduced by denudation to the mere neck, or volcanic vent, filled 
with tuff and agglomerate, or plugged with laviv. 

See Sir A. Geikie, Aaitimt VoUarwas of Great Britain (1897) 

PUY-DE«DdME, a department of central France, four-fifths 
of which belonged to Basse-Auvergne, one sixth to Bourbonnais, 
and the remainder to Farez (Lyonnais). Area, .to94 m. 
Pop. (1906), 535,419. It is bounded N. by Allier, E. by Loire, 
S. by Haute-Lime and Cantal, and W. by Corrize and Creuse. 
The'highest point of the department, the Puy de Sancy (6188 ft.), 
is also the most elevated peak of central France; it commands 
the group of the vokanlc Monts Dore, so remarkable for their 
rocky corries, their erosion valleys, their trap dykes and argues 
of b^lt, their lakes sleeping in the depths of ancient craters 
or confined in the valleys by streams of lava, and their wide 
plains of pasture-land. The Puy de Sancy, forming part of 
the watershed, gives rise on its northern slope to the Dordogne, 
and on the cast to the Couze, a sub-tributary of the Loire, through 
the Allier. The Monts Dore are joined to the mountains of 
Cantal by the non-volcanic group of the Cteallier, of which the 
highest peak, the Luguet (510* ft.), rises on the confines of Puy- 
de Dfime and Cantal. On the north the Monts Dore are con¬ 
tinued by a plateau of a mean height of from 3000 to 3500 ft., 
upon which are seen sixty cones raised by volcanic outbursts 
in former times. These are the Monts Dome, which extend from 
south to north os far as Riom, the most remarkable being the 
Puy-de-Dome (4800 ft.), from which the department takM its 
name, and the Riy-de-Pariou, the latter havipg a crater more than 
joo ft. m depth. A meteurokigicail observatory occupies the aum-' 
Tsitoif the jhiy-de-I 36 »e, which ww otree crowned by a Roman 
teesfde, the tuinsof which still exist. To theeast of the depart- 


menit, idong the confines of Loire, are the Monts du Forez, rising 
to 5380 ft. and continued north by the Bois Noirs. B^een 
these mountains and the Dome extends the fertile plain of 
limagne. The drainage of Puy-de-Dome is divided between 
the Loire, by its affluents the Allier and the Cher, and the 
Gironde, by the Dordogne. The Allier traverses the department 
from south to north, receiving on its right the Dore, which falls 
into the Alliei at the northern boundary and lowest level of the 
department (879 ft.); on its left are the Alagnon from the Cantal, 
the two Couzes from the Luguet and the Monts Dore, and the 
Sioule, the most important of all, which drains the north-west 
slopes of the Monts Dore and Dome, and joins the Allier beyond 
the limits of the department. The Cher forms for a short -space 
the boundary between the departments of Puy-de-D6me and 
Creuse, dose to that of Allier. The Dordogne, while still scarcely 
formed, flows past Mont-Dore-les-Bains and La Bourboule and 
is lost in a deep valley which divides this department from that 
of Corrfize. None of these streams is navigable, but boats can 
be used on the Allier during floods. The climate of Puy-de- 
Dome is usually very severe, owing to its high level and its 
distance from the sea; the mildest air is found in the northern 
valleys, where the elevation is least. During summer the hills 
about Qermont-Ferrand, exposed to the sun, become all the 
hotter because their black volcanic soil absorbs its rays. On the 
! average 25 or 26 in. of r^ fall in the year; in the Limagne around 
which the mountains arrest the clouds rainfall is less. Never¬ 
theless the soil of this plain, consisting of alluvial deposits of 
volcanic origin, and watered by torrents and streams from the 
mountains, makes it one of the richest regions of France. In the 
highest altitudes the rainfall attains 64 in. 

About two-third.s of tho inhabitants of Poy-dc-Dflme are cncTigwl 
in agricull urc. The Limagne yields a variety of products and ilu- 
vine flourishes on its hill-sides. The high mountains provide pasture 
for Large flocks of cows and sheep, and cheese-making is an industry 
of much importance. The intermediate region is cultivated chiefly 
for cereals, the chief of which are rye, wheat, oats and barley, l^ota- 
toes are largely grown, and, lo a low extent, peas, beans, trcetrool au<l 
colza. The Limagne produces fruits of all kinds—apricots, cherries, 
pears, walnuts and apples, from which considerable (]nttutities o( 
cider are made. The department possesses considerable mineral 
wealth. There are important inal-miaos at Brassac on the Allier, 
on die borders of Haute-Loire, at St £loy near the department of 
Allier, and at liourg-Lastic on the borders of Corriac,. Peat, asphalt, 
bituminous schisis, antimony, ntispickel and .argentiferous load are 
also worked. Of the last-named tliere arc mines and foundries at 
Bontgibaud on the Sioule. Amethysts and otlicr rare minerals are 
found and there are numerous stone-quarries. The watering-places 
of Mont Dore. Itoyat aud La Bourboule receive separate nulice. 
The snriugs of St Ncctairo, containing sodium and iron chlorides 
and bfcarbnnntes, arc cfficacions in liver complaints, rheumatism and 
grave). The waters of Chdteauneuf (on the Sioule), also known to 
i^e Komans, contain iron bioarbonates and are resorted to for skin 
diseases. Those of Chitelguyon, like the waters of Carlsbad and 
Maricnbad, are used for disorders of the digestive organs, conge.stions 
of tho liver, rheumatism, dtc. There are many other mineral springs 
of varied character. Manufactures arc for the most part grouped 
around Thiors, which produces a large amount of cheap cutlery, 
paper and halher, and Clermont-Ferrand, tho capital. The depart¬ 
ment contains factories for lace and braid (in tue moinitains), fur 
huntings and camlets and wool, cotton and hemp mills. There 
are wool-carding works and factories for linens, cloths and counter¬ 
panes, also silk-mills, tanneries, manufactories for chamois and other 
leathers, for caoutchouc (Clermont-Ferrand), sugar-works, manu¬ 
factures of edible pa.slea with a reputation as high as those of Italy, 
and manufactures of fruit-preserves. The rtepartmont exports 
grain, fruits, cattle, wines, cheese, wiood, mineral waters, cirUery,&c. 
It is served by the Orlfaasand Ifaris-Lyon railway companiiM. Many 
thousands of the inhabitants, belonging chiefly to the district of 
Ambert, leave it during winter and find work elsewhere as navvies, 
cliimuey-swceps, pit-sawyers, &c. The department comprises 3 
arrondissements—Clermont-Ferrand, Ambert, I.ssoire, Kiom. Thiers 
—30 cantons and 471 communes. It is included in the bishopric 
and acadimie (ctlucational division) of Qomuml-Fcrrujut and the 
region of the XIII. army corps, of which the headquarters are in the 
same town; the appeal court is at Riom. 

The more noteworthy places in the departmeat are Clermont- 
Ferrand, Issoire, Thitars, Riom, Ambert, Mont-Dorc-les-Bains, 
La BouAoule aad Royat (all separately .niftioed). Near Qcr- 
mont-Ferrand is Miont Ger^vie (see Getigovia). the .scene of the 
victory of Verewgetorix over JuUua Gmsot. Other places t.f 
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interest an BiIloin,Giamaliires, CouTpi£Te,Orcival,St Nectaire 
and St Satumm, which possess churdies in the Romanesque styie 
of Auvergne. There are ruined feudal strongholds of great 
interest at Murols and ToumoSl (near Volvic). Vic-k-( 5 mte 
has a sainte-chapelle which is a beautiful example of the tran¬ 
sition from Gothic to Renaissance architecture, and Aigueperse 
has a Gothic church of the 13th to the istn centu^. Near 
Pontgibaud are the ruins (13th century) of the Carthusian abliey 
of Port St Marie. 

PUYLAURENS. ANTOINE DE LAAGE, Due de (d 1635), 
French courtier, was bom of an old Languedoc family. Attached 
to the household of Gasttm, duke of Orleans, brother of Louis 
XIII., he gained a complete ascendancy over the weak prince 
by pandering to his pleasures, and became his adviser in the 
intrigues against Carding Richelieu. It was Puylaurens who 
arranged the escape of Gaston to Brussels in 1632 after the 
capture of Henri, due de Montmorency, and then negotiated his 
return with Richelieu, on condition that he should be reconciled 
to the king. As a reward Richelieu gave him Ai^iillon, erected 
into a duchy. But he plunged into new intrigues, and was 
imprisoned first in the Louvre in 1635, then in Vinoennc.s, where 
he died the same year. 

PUZZLE, a perplexing question, particularly a mechanical 
toy or other device involving some constructional problem, to 
l,e salved by the exercise of patience or ingenuity. Some of 
the oldest mechanical puzzles are those of the (Chinese, one of the 
most familiar being that known as the tangram (chi ch'iao (ue\ 
which consists of a square of wood or other material cut into 
five triangles, of different sizes, a small square and a lozenge, 
which can he so placed as to form over 300 different figures. 
This puzzle is sometimes made of ivory carved with the delicate 
workmanship for which the Chinese craftsmen are renowned, 
and is enclosed in a carved box. Another well-known puzzle 
is known as the “ Chinese rings,” consisting of a series of rings 
running linked together on a bar, the problem being to take 
them off the bar and replace them, ’fhe commonest of all 
])uzzles are coloured maps, pictures (“ )ig-saw ”) or designs, 
dissected into numerous variously shaped pieces, to he fitted 
together to form the complete design. A great number of puzzles 
arc based on mathematical principles, such as the “ fifteen 
])uzzlc,” the “ railway shunting puzzle,” and the like. 

S=c W. W. Rouse Bull, MathimaUcal Recreations and Amusements 

The etymology of the word “ puzzle ” is disputed. It has 
been usual to consider that the verb, which appears first at the 
end of the i6th century, is derived from the substantive, and that 
this is an aphetic form of “ apposal ” or “ opposal,” i.f. op^si- 
tion, hence a question for solution, rf. Lydgate, Fall of Princes, 
([uoted by Skeat (Elym. Did. 189H). The New English Didionary, 
however, takes it as clear from the chronological evidence and 
sense-development that the substantive is derived from tire verb, 
which, in its earliest examples, means to put in embarrassing 
niaterial circumstances, to bewilder, to perplex. This seems 
against making “ to puzzle ” a derivative of “ to pose,” i.e. 
“ oppose,” to examine by putting questions. Some connexion 
may be found with a much earlier word “ poselet,” confused, 
bewildered, which does not occur later than the end of the 14th 
century. 

PWLLHELI (“ salt pit,” or " pool ”), a municipal and con¬ 
tributory parliamentary borough (Carnarvon district), seaport 
and marketrtown of Camarvwishire, Nort h Wales, 20 m. S. of 
Carnarvon and 270 ni. from London by rail. Pop. (1901), 3675. 
It is on the north sich; of Cardigan Bay, on the shore of Tre- 
rnadoc Bay, with a sandy beach 4 m. in length and good bathing. 
It is the terminus of the Cambrian railway (the London fc 
North-Western railway being 4 m. distant at Afonwen junction). 
Pwllheli commands a good view of Merionethshire and of the 
Snowdon range, wiGi the entire sweep of Cardigan Bay, Caireg 
yr ymbill (gimlet stone) at the mouth of the larbour, Abersoch 
and St ^dwftl’s Islands. Many hundred acres of land have 
been reclaimed fnan the sea here and along the coast of the bay; 
there aie costly embankments and good harbourage. The coast 


is locally noted for fisheries (especially of lobstets and oysters) 
and some ship-building is carried on. Pwllheli was inoorpomted 
by Edward the Black Prince. At Nevin (Nefyn), 6 ro. distant, 
Edward I. held a toomamont or revel, in 1284, on a magnificent 
scale, to commemorate his conquest of Wales. 

PYANEPSIA. or Pvanopsia (from Gr. miavot ■» nvafUK, 
bean, and Ifitiv, to boil), oa amaent festival in honour of 
Apollo, held at Athens on the 7th of the month I'yanepsion 
(October). A hodge-podge of pulse was prepared and offered 
to ,^)ollo (in his capacity as sun god and ripener of fruits) and 
the Horae, as the first-fruits of the autumn harvest. Another 
offering on this occasion was the eiresiene. This was a branch 
of olive or laurel, bound with purple or white wool, round which 
were hung various fruits of the season, pastries, and small jars 
of honey, oil and wine. It was intended as a thank-offering for 
blessings received, and at the same time as a prayer for similar 
blessings and protection against evil in future; hence, it was 
called a “ suppliant ” branch (intTripia). The name is generally 
derived from il/jo? (wool) in reference to the woollen bands, 
but some connect it with tlpw (to speak), the eiresidne 
being regarded as the “ spokesman ” of the suppliants. It was 
carried in procession by a boy whose parents were both alive 
to the temple of Apollo, where it was suspended on the gate. 
Thedoors of private houses weresirailarly adorned. The branch 
was allowed to hang for a year, when it was replaced by a new 
one, since by that time it was supposed to have lost its virtue. 
During the procession a chant (also called dresioni) was sung, the 
text of which has been preserved in Plutarch (Theseus, 22)- 
'' EiresiOiie carries figs and rich cakes; 

Honey and oil in a jar to anoint the limbs; 

And pure wine, that she may bo drunken and go to sleep." 

The semi-personifictttion of eiresidne will be noticed; and, accord¬ 
ing to Mannhardt, tlie branch “ embodies the tree-spirit conceived 
as the spirit of vegetation in general, whose vivifying and fnictify'- 
ing influence is thus brought to bear upon the corn in particular.” 

Actiologists connected lioth offerings with the Cretan expedi¬ 
tion of Theseus, who, when driven ashore at Delos, vowed a 
tiiank-offering to Apollo if he .slew the Minotaur, which after¬ 
wards took the form of the and Pyanopsia. To explain 

the origin of tlie hodge-p)odge, it was said that his comrades on 
landing in Attiea gathered up the scraps of tlie’u: provisions that 
remained and prepared u meal from them. 

Sec W. Mannhardt, Wedd- und Feldkulte {1905), ii. 214, tor an 
exhaustive account of the eircsiuni and its analogies •]. G. Fraser, 
Tftc Golden Bough (1900), i. 100; J. E. yianhion, Prolegomena to 
Greek Religion (njoS), ch. 3; L. R. Farnell, CuKs of the Greek States 
(1907), iv. 286. 

PYAPON, a town end district of Lower Burma. The town 
is situated on a river of the same name, one of the numerous 
mouths of tlie Irrawaddy, about 12 m, from the sea. Pop. 
(1901), 5883. The district, w-hich was only formed in 1903, lies 
within tiie delta of the Irrawaddy. It is a vast plain, inter¬ 
sected by tidal creeks and subject to inundation at high spring 
tides. The swampy jungle is being rapidly reclaimed for rice 
cultivation, which is the sole crop. Area, 2137 sq. m.; pop. 
(1901), 226,443, showing an increase of 63 % in the decade. 

PYAT, FOJX (1810-1889), French Socialist, was bom at 
Vierzen (Cher) on the 4tli of October 1810, the son of a L^itimist 
lawyer. Called to the bar in Paris in 1831, he threw his whole 
energies into journalism. The violent personalities of a pam¬ 
phlet entitled Marie Joseph Chinier el le prince des ailigues 
(1844), in reply to Jules Janin, brought him a six months’ 
sojourn in La PiSlagie, in the cell just quitted by luunennais. 
He worked with other dramatists in a long series of plays, with 
an interval of six years on the National, until the revolution of 
1848. George Sand, whom he had introduced in 1830 to the 
staff of the Figaro, now asked Ledru-RoBin to make him commis- 
sary*general of the Cher. After three months’ tenure oT this 
office he was returned by the department to the Constituent 
Ass«nWy, where he voted with the Mountain, and brought 
forward the celebrated motion for the aliolitkm of the presidential 
office. About this time he fought a duel- with Proudhon, who 
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had called him the “ arietocrat of the democracy.” He joined 
Ledru-RoUin in the attempt of the 13th of June 1849, after 
which he sought refuge in Switzerland, Belgium, and finally 
in England. For a glorification of regicide on the occasion of 
the Oisini attempt against Napoleon III. he was brought before 
an English court, but acquitted, and the general amnesty of 
1869 permitted his return to FVance, but further outbursts 
against the authorities, followed by prosecution, compelled him 
to return to England. The revolution of the 4th of September 
brought him back to Paris, and it was he who in his paper Le 
Cewiaf displayed a black-edged announcement of the pourparlers 
for the surrender of Metz. After the insurrection of the 31st of 
October he wa.s imprisoned for a short time. In January 1871, 
Le Combat was suppressed, only to be followed by an equally 
virulent Veugeur. Elected to the National Assembly, he retired 
from Bordeaux with Henri Rochefort and others until such time 
as the “ parricidal ” vote for peace should be annulled. He 
returned to Paris to join the committee of public safety, and. in 
Hanotaux’s words, was the ame ulchee of the Commune, but was 
blamed foi the loss of the fort of Issy. He was superseded there 
by Delescluze, but he continued to direct the violent acts of the 
Commune, the overthrow of the Vendome column, the destruc¬ 
tion of Thiers’s residence and of the expiatory chapel built to 
the memory of Louis XVI. He escaped the vengeance of the 
Versailles government, crossed the frontier in safety, and, though 
he had been condemned to death in his absence in 1873, the 
general amnesty of July t88o permitted his return to Paris. 
He was returned to the Chamber of Deputies for the department 
of Bouches-du-Rhone in March 1888 and took his seat on the 
extreme Left, but died at Saint-Gratien on the 3rd of August 
1889. 

PYATIOOBSK,a town and watering-placeof Russian Caucasia, 
in the province of Terek, 141 m. by rail N.W. of Vladikavkaz. 
Pop. (1882), 13,670; (1897), 18,638. It owes its origin to its 
mineral waters, which have long been known to the inhabitants 
of Caucasia. The sulphur springs, about fifteen in number, 
come from a great depth, and vary in temperature from 75® to 
96® F,; they are used both for drinking and for bathing. The 
first buildings were erected in 1812, and in 1830 the name of 
Pyatigorsk (“ town of the five mountains ”) was given to the 
new settlement. Its subsequent rapid-increase was greatly 
stimulated by the completion of the railway connexion with 
Rostov-on-the-Don. The town is charmingly situated on u 
small plateau, 1680 ft. above sea-level, at the foot of the Beshtau, 
Mashuk and three other outliers of the Caucasus range, which 
protect it on the north. The snow-covered summits of the 
Elburz are visible to the south. The most noteworthy features 
are a cathedral, a monument to the poet M, Y. Lermonto.v 
(1814-1841), and a hydropathic. 

PYCNOGONIDA, or Pantotoda, marine Arachnida (q.v.) 
remarkable for the reduction of the opisthosoma or abdomen 
to an insignificant tubercular or rod-like process (whence their 
trivial name of “ nobody crabs ”), and for the development of 
the oral region into a relatively immense suctorial proboscis. 
They from a compact group, differing from all the othS- orders 
of Arachnida in certain structural characters of such morpho- 
Ic^ical importance that it is impossible to affiliate them .closely 
with any group of that class, For instance, in all typical exist¬ 
ing Arachnida the ganglionic centres which innervate the ambu¬ 
latory appendages are coalesced to form a single nervous mass, 
whereas in the Pycnogonida the ganglia supph-ing these limbs 
retain their original distinctness. More important still is the 
circumstance tlut in the Pycnogonida there may be as many as 
seven pairs of leg-like limbs behind the mouth; but in the 
typical Arachnida there are never more than five such pairs. 
Curiously enough, too, although the number of these append^es. 
in aU tl» orders of typical Aachnida is, with the exception of 
some degenerate Acan, a quite constant character, the number 
in the I^rcnogonida is very variable. In most cases there are 
four pairs of ambulatory limbs, but in two antarctic genera, 
namely PerUanyntphon, belonging to the family Nymphonldae 
and Decalopoda, probably belrniging to the Colowendeidoe, they 


are increased to five pairs. In front of these four or five pairs 
of ambulatory limbs there may be two p>airs of longi^ prost-oral 
limbs, called respectively theovigeious legs and the pralpi; but 
these may be totally absent. Fi^ly, the single pair of pre-otal 
appendages may be well developed, three-jomted and chelate, 
or reduc^ in size and complexity, or altogether supp)ressed. 



I Fig. I. — Male 0/ Pycnogonum littorale, MiiHer. 

! a. Parts of mouth forming a c, r, Thoracic segment.',. 

I beak. rf, Rudimentary abdomen, 

I b Cephalic area c, Eyes. 



Fio. 2—The same; under size, 
o. a. Ovigerous legs. 


: As examples of this class exhibiting extremes of variation in the 
development and reduction of the appiendages may be cited 
Decalopoda, which has the full complement of eight pairs of 
appiendages, and the female of Pycnogonum littor^, in which 
all the app«idages are aborted save four pairs of ambulatory 
limbs. 


All the principial organs of the body are concentrated in that 
part which Dears the appendages. The generative glands arc lodged 
on each side, sending prolongations into the appiendages, and their 
ducts opien upon the second segments of more or fewer of them. 
The alimentary canal, beginning with the mouth at the extremity of 
the proboscis aind terminating with the anus at the extremity of the 
tail-like ^isthosoma, also sends long saccular prolongations into the 
limbs. Food is imbibed by means of the suctorial pharynx lodged 
in the proboscis, the sucking action being effected by means of 
muscles radiating from the wall of the pharynx to that of the inner 
surface of the exoskcleton of the proboscis. The circulatory system, 
where it has been observed, consists of a heart formed of about three 
chambers communicating with each other. In each chamber there 
is a pair of orifices for the entry of the blood; and the fluid is expelled 
through an orifice at the anterior extremity of the first cliambcr. 
No organs of respiration are known, the integument being the 
medium for the oxygenation of the blood. 

The sexes are distinct, but commonly there is little external 
difference between the males and the females. Sometimes the female 
is considerably the larger of the two; and frequently the ovigerous 
legs ore less well developied than in the male. SometimA mdeed 
these limbs are entirely wanting in the female, whereas this is never 
the case in the male. Finally, m the females the generative orifices 
are much more conspicuous than in the males, and the fourth joint 
of the legs is often swollen. The invariable presence of the ovigerous 
appendages in the males is correlated with the habit practised by 
this sex of carrying the fecundated eggs. The eggs are usually 
aggregated in two spherical masses round the middle of each of the 
ovigerous legs; somotimes, however, there are two such masses on 
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each log, oi' as many as four or five, whereas occasionally there is 
but one on the right or left side. More rarely, as in some species of 
Pallene, tliere are few very large eggs attached separately to the legs, 
or the ^gs nray be carried in a single mass attached to the underside 
of the tody, as in some species of Pycnogonum. Cases have been 
recorded of the females carrying their own eggs, os has been observed 
in a specimen of Nymfihon bi'evicaudaiuut, but this seems to be a rare 
phenomenon. 

The newly hatched young frequently differs greatly from the 
adult. The body, which is oval, subquadrate and unsegmented, 
lias the proboscis well developed, but bears only three pairs of appen¬ 
dages; those of the first pair are large, three jointed and chelate, the 
basal segment containing a largo so-called by-ssus gland, the duct 
of which opens at tho tin of a spiniform or setiform process; these 
appendages are the mandibles of tho adult. The apiiendagcs of the 
next two pairs arc simple and small, and aro generally held to be 
the palpi and ovigerous legs, This first larval stage, sometimes 
called the protonymphon, may be free living or may be retained 
wiiltin the egg-shell. In the second stage, which may also be con¬ 
tained in the egg, two or three of the remaining pairs of appendages 
have appeared, those representing the first pair of ambulatory 
limbs of the adult being as a rule TCttor developed than the next. 
In the third stage the fourth pafr of ambulatory limbs and the 
abdomen of the adult have begun to dcwelop and gradually in¬ 
crease in size until the adult form is attained. But even within 
the limits oi a single genus, e.g. Nymphm, the stage at which the 
young emerges from tho egg is subject to considerable specific 
variation. 

Pycnogonida vary greatly in size, the span of legs when ex¬ 
tended ranging from about a in. in Pycnogonum littorale to 
2 ft. in Colossendeis gigns. They are wholly marine and occur 
at depths varying from only a few fathoms to over 3500 fathoms. 
One of the best known British species is Pycnogonum lilloraU, a 
stoutly built form with only four pairs of appendages in the 
female. It occurs between tide marks on British coasts, but 
recedes to coiwiderable depths, and on the Atlantic coast of 
America has been dredged at a depth of 430 fathoms. It is also 
wide-ranging, and has been recorded even from the coa-st of 
Chile. As a rule, but by no means an invariable rule, deep-water 
.species have smoother bodies and much longer and thinner legs 
tiian shallow-water forms. The latter also commonly have four 
distinct eyes, whereas the former met with at a depth of over 
400 fathoms not uncommonly have the eyes oh.solete. There 
arc many exceptions, however, to these rules. The habits of all 
Pycnogonida appear to be vci y similar. They are not swimmers, 
but crawl slowly over the bottom of the sea or amongst the fronds 
of seaweed, and they have been met with in polar, temperate and 
tropical seas. (R. I. P.) 

PYCNOSTYLE (Gr. ttukvos, close, compact, and otcXos, 
column), the architectural term given by Vitruvius to the inter- 
columniation of the columns of a temple, when this was equal to 
1) diameters. 

PYE, HENRY JAMES (1745-1813), English poet laureate, 
was l)om in London on the 20th of February 1745, and educated 
at Magdalen College, Oxford. His father, a Berkshire land¬ 
owner, died in 1766, leaving him a legacy of debt amounting to 
£50,000, and the burning of his home at Great Faringdon further 
increased his difficulties. In 1784 he was eloct^ M.P. for 
Berkshire, lie was obliged to sell the paternal estate, and, 
retiring from Parliament in 1790, became a police magistrate 
for Westminster. Although he had no command of language 
and was destitute of poetic feeling, his ambition was to obtam 
recognition as a poet, and he published many volumes of verse. 
Of all he wrote his prose Summary of the Duties of a Justice of the 
Peace out of Sessions (1808) is most worthy of record. He was 
made poet laureate in 1790, perhaps as a reward for his faithful 
•support of Pitt in the House of Conunons. The appointment 
was looked on as ridiculous, and his birthday odes were a con¬ 
tinual source of contempt. His most elaborate poem was an epic, 
Alfred (1801). He was the first poet laureate to receive a fixed 
salary of £27 imstoad of the historic tierce of Canary wine. He 
died at Pinner, Middlesex, on the nth of August 1813. 

PYQHALION, in Greek mythology, son of Cilix, and grandson 
of Agenor, king of Cyprus. He fell in love with an ivory statue 
he had made; Aphrodite granted life to the image, and PygmaEwi 
married the miraculously bom virgin (Ovid, Metam. x. 243). 
There is no ancient authority for the introduction of the name 


Galatea into the story. Pygmalion is also the name given in 
Virgil {Aerteid, i, 347) to a king of 'Tyre, who murdered Sychaeus, 
the hu.sband of his sister Dido. 

PYGMY, or Pigmy (Gr. wvyiiaiot, from iruyfi^, a Greek 
measure of length corresponding to “ the distance between the 
elbow and knuckles ” of a man of average size), a term for a 
diminutive human being. We owe the word to Homer, who in 
the Iliad (iii. 6) uses it to describe a race of tiny folk dwelling in a 
far southern land, whither the cranes fiy when inclement winters 
and piercing frosts visit the northern shores. Fierce battles were 
often _ mentioned by later writers as occurring between the 
pygmies and cranes, and were even represented on their vases. 
On these the pygmies were depicted us dwarf.s with large heads, 
negro features, close, curly hair, and sometimes armed with 
lances. Ari.stotle firmly believed in the existence of these 
pygmies, whom he characterized as a race of men of small 
stature inhabiting the marshes of upper Egypt towards the 
sources of the Nile. That their existence was a matter of 
common knowledge and speculation is indicated by the fact 
that Philostratus describes the sleeping Hercules be.set by swarms 
of pygmies. Herodotus (ii. 32), relying apparently on authentic 
information, detXTibes graphicsilly how a party of five Nasamo- 
nians, while journeying through the African desert, came at last 
to a plain where fruit-trees grew. While gathering the fruit they 
were seized by some dwarfish men of strange .speech, who led 
them across forest marshes to a town, where dwelt people of a 
similar appearance, and near which a great river flowed from 
I west to cast contrining crocodiles. This river was probably 
the Niger, and the people referred to were no doubt the ancestors 
I of the existing pygmies of Equatorial Africa. Representations 
j of thcjw pygmies have been found sculptured on the tomlis at 
Saickarah, which are referred to the Vth Dynasty of Egypt, 
3366 B.c. The pygmies depicted in bas-relief on these tombs 
faithfully reproduce the racial characteri.slics of the present race 
of pygmies inhabiting the Ituri and Semliki forests. They no 
doubt served in the hdu.seholds of the Egyptian kings, and 
figured both in Egyptian and Roman triumphs. 

Various writers have localized pygmies in different portions 
of the earth’s surface. Pliny makes mention of dwarfed races 
in both .Asia and Africa. Reference is made to the Calizi 
dwarf.s in Thrace, and to a similar race dwelling in Caria. Ctesias, 
a century' after Herodotus, wrote of a race of pygmies in the heart 
of India, describing them as black and ugly, and only two pygmai 
in height. The Chinese author, Chao Fu-Kua, in the beginning 
of the 13th century, described a tribe of black pygmies dwelling 
in the Philippine Islands; in the depth of the valleys there lived, 
he said, a tribe of men called Hui-tan, small in size, with round, 
yellow eyes, curly hair, and with the teeth showing through their 
iips. These were no doubt the ancestors of the present Aetas. 
Relics of a pygmy race are suppo.sed to exist now in Sicily and 
Sardinia, i.e. along the high road between Pleistocene Africa 
and Europe. Near Schaffhausen, Dr Kollman found skeletal 
remains of small human beings, which have been regarded by 
some authorities as belonging to the European pygmies of the 
Neolithic period. Some anthropologists of authority, indeed— 
in spite of the absence of definite data in support of such a view— 
believe that a dwarf negroid race at one time existed in northern 
Europe, and may have given rise to the traditional tales of elves, 
goblins, gnomes and fairies. 

At the present time the existing pygmy races may be sub¬ 
divided into two main groups or sub-races: (a) the African 
pygmies (Negrilloes), {b) the Asiatic pygmies (Negritoes). 

a. The African pygmies are dispersed over a large zone extending 
right across Equatorial Africa, Irora Uganda to the Gaboon, the 
width of this zone being about six degrees, i.e. three degrees north 
and south of the equator. In Uganda they are now principally 
confined to a belt of forest lying to the east and west of the Semliki 
River, liiough many ccntuncs ago these forest dwarfs must have 
been the principal inhabitants of the whole of tho Uganda Pro¬ 
tectorate. They arc much more abundant in tho forests of the 
Belgian Congo, being found as far south as the range of the Angola, 
and to the north and north-west as far as tho Bahr-el-Ghazal and 
the German Cameroons. They are also found in the interior of 
the French Congo and in the Gaboon. They comprise the Akkas 
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(Tiky-Tiky) of tho upper Nile, and of the Niam-Niam country; 
the WamiuUi (Mbuti, Mambutc, Bambute) of the Kroat Ituri forest, 
and the batua (Watwa) living to the south of the great curve of 
the Congo Kiver. In the vast forest tract lying l)etwcen the region 
of the great lakes and the Atlantic Ocean thcie are other scattered 
tribes of pygmies differing in no essential particulars from these, 
iind sevemlly known as Afifli (of the Momfu country); Obongo, 
VV’ochua, Akua, Achango (of the French Congo), Ba-Uengayc 
(of Sanga), Boyaeli and Bayago (of the Camcroons). Negruloes 
have also been noted out.side these limits, e.g. in the basin of the 
upper Kasai, as far east as Lake Tanganyika, and even to the north 
of Lakes Stefanio and Rudolf in British EMt Africa. There has 
been considerabtc mixture of the NegriUoes with the neighbouring 
Bantu peoples, e.g. Adunvas, &c. 

b. Tho dlstiibution o£ (he Asiatic pygmies is mainly Oceanic. 
Tho following arc the three principal tribes, (i) The Aitas (Hiilip- 
pine Islands). The name “ Aiitas " is derived from the Malay 
word hilam, meaning black. These little folk dwell in small groups 
in tbc interior of Luzon Island, and arc to be met with also in the 
islands of Mindoro, Panay and Negros, and in the north-cast of 
Mindanoa. The total number of Philippine Negritoes is about 
30 . 000 . (1) The Andamanese (Andaman Islands). These live in 

isolated groups of titty to eighty persons. They appear to be dying 
out, and in 1891 numbered less than 4000. The term Miucopis 
has sometimes been applied to these Negritoes. (3) The Sakai 
(interior of tho Malay l-^ninsula). Some of those Malay Negritoes 
are also known as Semangs, Monlk, Sen-oi and jembe. They live 
for the most part in small groups of from two to tliree fainilios. 
In the Ulu-Papung district alone the pure Negritoes in 1890 num¬ 
bered over 5000. Tliere is much mixture, however, with the sur¬ 
rounding Malay population. Thus the Mfaitra and Jakbuns are 
Snkai-Matay cross-breeds. In Malacca the Pangyans oi Kclantan 
and Pctani and the neighbouring Tumiors arc pure Negritoes, 
while the Belcndas are probably cross-breeds. Some anthro¬ 
pologists b<'b'eve that the Sakas of the islands on the north-cast 
coast of Sumatra arc also derived from Negritoes. 

A group of Negritoes—the Karons—lias also Ix-en discovered 
in a small area in tlie nortfi-west coast of New Guinea.* Here 
also there are Negrito-P^uan cross-breeds. There is much diver¬ 
sity of opinion as to wbotnur the recently extinct Kalangs of Java— 
in some re.sper.ts the most ape-like of all human beings—did or 
did not belong to the true. Negrito race. 

There seenis little doubt tliat at one time Ihe Negiito element 
was fairly widespread throughout Malaysia, though there is no 
positive evklence in .support of de yuutrcfages’s contenlion tliat 
the Negrito race once uihahited a vast domain in Indo-occanic 
Asia, extending from New Guinea up to the Persian Gulf, and from 
the Malay Archipelago to Japan. The Malay Peninsula, and pos-sibly 
some parts of India, are tbc only portions of the Asiatic mainland 
where traces of a distinct negroid substratum have been discovered. 

A passing reference may here be made to the Bushmen of South 
Africa, whose average height (4 ft. 8 in.) approximates to that of 
the true pvgmies. Some authorities believe that there is a distinct 
ethnir,al rclatiour.liip between the Negrillues and the Bushmen, 
though in many respects the forest pygmies seem more closely 
allied to the West African Bantu negroes Ilian to the Bnshmen- 
Hottentot group. Professor KlUot-Smith is, indeed, of opinion that 
the pygmies of Central Africa arc essentially dwarfed negroe.s. 
Schweinfurth, who rediscovered the Akka pygmies of Equatorial 
Africa, believed that they and the Bushmen of South Africa v/erc 
tile remnants of the aboriginal population of the continent, now 
becoming extinct. The Bushmen have totally different character¬ 
istics from the true pygmies. The sleatopygia, the dolichocephalic 
cranium, the lozenge-shaped face with its deep wrinkles, the high 
protruding cheek-bones, the narrow oblique eyes, the pi-culuir speech 
with its marvellous " click.s,” the fawn-yellow skin, the absence of 
downv hair on the body, and other characteristics of the Bushmen, 
sharply differentiate them from the true forest pygmies. 

Consideration of the distribution and general characlermtic; 
of the existing pygmy races—NegriUoes and Negritoes—has 
induced many anthropologists to conclude that we are dealing 
with the but little modified descendants of an extremely ancient 
race—the ancestors pos.sibly of all the negro tribe.s. Sir W. JI. 
Flower himself, as far back as i88o, stated that he was inclined 
to regard the Negritoes as representing an infantile, undeveloped, 
or primitiw form of the type from wliich the African negroes 
on the one hiuid, and the Asiatic Melanesian.s on the other, with 
all their various modifications, may have sprung. If this view 
be correct, it seems probable that the members of the pygmy 
races are the existing human beings tvhich most closely referable 
primitive man. On the other hand, there are those who regard 

' In The Tithes of June .3, igio. wa-s reported a discoveiy, made 
by an expedition organized by the British Ornithologists'^ Union, 
of a tribe of pygmy people (probably Negritoes) In the great snow 
moonta^ of Butch New Guinea, at an altitude of about 3000 ft. 
The average height of these pygmies is about 4ft. 3 in. 


the pygmies as a ictiograde and degenerative type of the negro 
race and therefore of comparatively recent growth. Though 
the balance of evidence seems in favour of the former hypothesis, 
the question must still be regarded as stub fudice. The first 
hypothesis would certainly go far to exj^in the present distri¬ 
bution of the pygmy races. If we regard, as many authorities 
do, the Indo-African continent, submerged in comparotivclv 
recent geological times by the waters of the Indian Ocean, as 
being the original home of primitive man, then it is easy to under¬ 
stand ho w he migrated from the subsiding Indo-African continent 
westward into the heart of Africa, and eastward to the Malay 
Peninsula by tvay of the Eastern Archipelago, at t^t time 
forming part of the mainland. Those members of the primitive 
race who migrated westward arc supposed to have spread over 
the larger portion of the continent of Africa. They appear to 
have divided ofi into two main branches, the Negrillo pygmies of 
Central Africa and the Bushmen of the southern portion of the 
continent. These two ,sub-race.s appear to have been the abori¬ 
ginal inliabitants of the country, though their direct descendants 
have now been driven into the great forest fastnesses by the more 
powerful Bantu races which sprang from the parent stem at a 
later date. A. H. Keane, who considers the recently extinct 
Kalang pygmies as the aborigines of Java, thinks it probable tlmt 
this bland W'as the first region reached by primitive man and 
his Miocene precursor during the eastward migration from 
tlie sulisiding Indo-African continent. 

General Characters of the Pygmy Races.—As regards .’Stature, the 
smallest are tire African Negrilloes, their average height beini; 
I'.tB m. (4i ft.). One of the .six Mambute, Ncgrilloos brought to 
England by Colonel Harrison in igo(t measured ju.st over 3I it. 
IndividimLs not e.\cec<ling ,3 ft. are met with, though the miiigcts 
oi one or two py^mai in height, whose c;xistcnco is indicated in the 
early Greek writings, must l»e relegated to the realm of mythology. 

The Philippine Aetas mca-suro 1-47 m., while the average height 
of the Sakai and Andamanese is i'4g m. 

Tlic present writer estimated the weight of .six adult Mambute 
nygntie,s (four males and two female.s) from the Ituri forest, and 
found the average weight to be seventy-seven pounds. Two of 
these, one roan and one woman, each weighed onlv fifty-three 
pounds. All the pure pygmy tribe.s—whether NegriUoes or Negritoes 
—^in addition to their small .size have certain well-marked chai acters 
in common. The most notable of these are crisp, closelv curled 
liair, flattened nose, broad at tho ha.se. deeply depressed at the 
root and with exaggerated development of the aloe nasi, tong upper 
lip with the mucous membrane moderately everted, large ape-hke 
mouth, receding chin, pronounced prognathism, abundant line 
wooUj' hair on the body, brachyceplialic cianium, proportionately 
long arms and short legs, and a general simian appearance. 

The colour of the skin shows considerable variation. The pure- 
blooded African Akkas are of a peculiar dirty reddish-yellow colour, 
the Mambute pygmies of the Ituri forest liave a sliiu of a thep 
chocolate-brown hue. while that of the Oceanic Negritoes is of a 
dark brown or blackish colour, differing but little from that of the 
surrounding Papuans and Melanesians. The eyes of the pygmies are 
often large and staring, givhiga characteristic " wild appearance." 

The abdomen is jirotubeiant in the ca.se of the African pygmies, 
but not. so in the case of the Oceanic Negritoes. Tiie mid-point 
of the body is .above the muhilicus, instead of being liclow as in 
the case of Europeans and Asiatics. There is no definite steato- 
pygia, though in a few individual cases among tlic black NegnUo 
women the buttocks attain considerable dimensions. 

The feet arc large and turned slElitly inwards, while the toes are 
relatively longer than those of Europeans. In some there is a 
tmidency for the four smaller toes to diverge ffom the great toe. 
Bring wondcrlully adroit climbers, they sometimes make use oi 
their ftx't by grasping branches between the great toe and the rest 
of the toes. 

Their clothing is chiefly conspicuou.s by its ab.sence. Tho African 
pygmies go about, for the most part, quite nakeil, except for the 
occ.nsional presence of a small covering over the pudenda, tho men 
wearing a small piece of decr-skin, and the women 0110 or two 
bunches of green Uaves, wliich they renew daily. Tho resemblance 
to the traditional fig-leaf coveiing is obvious. The Andamanc.se 
wear practically no clothing. The Karons of New Guinea wear 
a few strips hi bark dangling from a string round the loins. The 
NegriUoes seldom, if ever, tattoo their body. Thev are fond of 
beads and otlier articles oi adornment; tlio upper lips aro often 
pierced with holes, through which quills are thrust. They cut 
their short curly hair into all sorts of fantastic pattoms, and'often 
twist some oi it into peaks into which tb^ plait feathers. 

Pygmy dwellings are extremely primitive structures. In Africa 
they are simply arbours constructed of bent interlaced branches 
and plantain leaves, about 7 ft. in diameter and 4 ft. high, wills a 
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small hole near the bottom, through which the pygmy crawls on 
all fours. Ten or twelve of these arbours constitute a villa^. 
These arboiurs are only temporary habitations, as the pygmies 
are always moving on to diflerent portions of the forest in pursuit 
of game. The Philippine Aetas show the same nomadic ten¬ 
dencies. The dwellings of the Malay Somangs are mere lean-to’s, 
constructed of matted palm-leaves, while the Karons of Now 
Guinea live in wretched hovels of foliage and branciies, and in 
some districts have no liabiiatiuns whatever. 

The pygmies are seldom if ever tillers of Ihe soil. The African 
forest tfivarfs live mainly 00 the flesh of Irirds, deer and other animals, 
which they shoot with bows and arrows. They eat white ants, 
bee grubs and the larvae of bcciles, also honey, wild beans and 
mushrooms. They are fond of fruits, particularly bananas, which 
they obtain from their bigger neighbours by barter or by plunder. 
Tliw eat the vegetables raw, while the meat is broiled m the ashes 
of the lire untU quite dry. Their utensils consist solely of a few 
clay cooking-pots and gourds for water. There is no record of 
caitnibalism among the pygmy races. The six Mambute pygmies 
brought to England in i^j soon became acclimatised. Tht^ took 
most kindly to European diet and clothing. At the expiry of 
eighteen months they went back to the Ituii forest much improved 
in health, having each gained on an average 9^ lb in weight. 

They are most daring hunters, and niarvellouslv skilful archers. 
Tliougli of small size They are well made and agile and arc able 
to dart in and out with the grcate.st of ease amongst the tall tangled 
vcgctalion of the tropical woodlands. The Datwa, from the south 
of the Congo, successfully attack elephants, shooting them with 
their tiny poisoned arrow.s. The poison is obtained from the juice 
of certain plants, and also from decaying animal matter derived 
from the putrefaction of ants. The Andaman pygmies live ex¬ 
clusively by hnntuig and fishing. 

Tlic African pygmie.s marry at a vc^ early age, often when only 
nine or ten years old. M.arnage is simply a que.stion of the pur¬ 
chase of the girl from her father; the purchase-price being from 
ten to fifteen arrows, occasionally supplemented, in the ca,so of a 
desirable wife, by one or (wo spears or some tobacco. A man may 
have a.s many wives as he can afford to buy. A mother gives birth 
to her offspring in the forest, severing Uie navel-cord with her Iceth, 
and burying the placenta in the ground. The families are usually 
small, rarely exceeding three in numlxT. There is great rejoicing 
when a boy is born, while thij imhicky girl baby is beaten by her 
ialhcr with plantain leaves. The boys arc often circumcised. 
There is great affection lietwccn the husband and the wife and be- 
tneen th<’ parents and the children. The duration of life is short 
in the equatorial forests, death usually taking place before the agr 
of forty. The dead arc buried in graves, the chief's wives being 
sometimes killed and buried along with him. 

The African pygmies have little if any hetiei in life after death. 
They say death is the cud of everything. They have a vague 
belief in " Oudali," a sort of pygmy devil, who is responsible for 
sudden death and such-like calamities. There is no trace of spirit 
or ancestor worship. The Andaman Islanders liave a vague belief 
in a sort of god—" Piihiga "—an invisible being who lives in a 
large stone house in the sky. and who made all things. They also 
believe ill an evil one, to whom they attribute sickness and death. 

There is no hereditary chief. In many cases a group of pygmies 
simply cluster round a skilful hunter. In the case of the Mambute 
vgmies, a chief is succecdeil, not by his son, but by his best friend, 
here arc no governmental laws. Murder in the. lluri forest is 
pnnishccl by the next-of-kin lying in wait for the culprit and killing 
liim. 

The NegrilIoe,s are fond of music .snd have numerous folk-songs. 
They also twang on stringed bows, and boat drums inadcof hoUowcd- 
o’.it tree trunks covered in at the ends with antelope skin. Tiny 
arc also great dancers, keeping perfect lime to the beating of the 
drums their bodies going through the most extraordinary contor¬ 
tions. 'They all dance together in a lung line, which twists about 
like a snake. 

The loresi dwarfs have some, idea of drawing, each arrow shaft 
having its distinciive carving. The Aiidamane.se di.splay a consider¬ 
able degree of iiitelligonce. "rhe Karons of New Guinea, on the other 
hand, seem to be ol a low type of intelligciico. 

The Negrilloi'S luve acquired a great reputation among the neigh- 
iKiuriiig tribes for their knowledge of poisons and their antidotes, 
'fheir treatment of all pains and inflammations consists in linear 
scarification of the skin of the affected part. They invariably use 
sharpened arrow-heads for this purpose. 

Close observation has convinced the present writer that the 
African pygmies are endowed with a higti degree of intelligence. 
Sir Harry Jolmston believes them to be the intelleetual superiors 
of the big negroes. They exhibit vivacity and adroitness, quick¬ 
ness in picking up information and languages, and surpnsing 
readiness in grasping the salient points of a subject. They are 
wonderful mimics, and liave a marked sense of humour, making 
witty remarks which set the others ofl into peals of laughter. They 
are as a rule bright and cheerful in disposition, will sometimes fly 
into sudden fits of ill temper and as quickly recover their good 
humour. They are cleanly in their habits, have a natural sense of 


modesty and refinement, and punctiliously observe the ordinary 
decencies of life. 

The pygmies of the Malay Peninsula have a perfectly distinct 
language of their own. A glossary and pammar with phonetic 
rules of the Sen-oi dialect has been published, showing no con¬ 
nexion with any other known language. 

Tho African pygmies, for the most part, speak a more or less 
corrupt foim of the language of the adjacent negro tribes, e.g. 
Keswahili, Uantu, Momfu. They have some words, how-cver, peculiar 
to themselves, which may bo the fragments of their own original 
language. (R. M. L.) 

PYLE, HOWARD (1853- ), American artist and v/riler, 

was born at Wilmington, Delaware, on the sth of March 1853. 
He was a pupil of the Art Students’ League, New York, and 
first attracted attention by his line drawings after the manner 
of Albrecht Diirer. His brilliant work as on illustrator made 
him one of the foremost of American artists, his drawings to 
illustrate American colonial life, particularly in New England 
and New Amsterdam, being e.specialiy noteworthv; and he 
published a number of books of fiction, written and illustrated 
by himself. He also became prominent in decorative painting, 
his works including “ The Battle of Nasliville ” for the capitol 
at St Paul, Minnesota, and " The Landing of Carteret ” for the 
Essex county court-house, Newark, New Jersey. At his home in 
Wilmington. Delaware, he established a scliool of art, instruction 
being gratuitous, and many successful American illustrators 
were educated there. Tn 1907 Howard IMe was elected a 
member of the National Academy of Design. 

PYLOHE, in Zoology, the name given to the principal opening 
(or openings) of the shell (theca, test) of such Protozoa as posse-ss 
one. (See Foraminifeka; Radiolaria.) 

FYLOS (mod. Navarino), in ancient geography a town and 
bay on the west coast of Messenia, noted chiefly for the part 
it jfiaycd in the Peloponnesian War. The bay, roughly semi¬ 
circular in shape, is protected by the island of Sphacteria (mod. 
Sphogia), over aim. long from N. to S., and is entered b>’ two 
channels, that on the S., some 1400 yds. wide, and that on the 
N., 320 yds. wide and now almost silted up. To the north lies 
an extensive shallow basin, called the lagoon of O.sman Aga, 
originally part of the great harbour but now cut off from it by 
a narrow sandbank. Norlh of Sphagia is the rocky headland of 
Pylos or Coryphasium, called in modem times Palaeo-Navarino 
or Palaeokastro, from the Venetian ruins on its summit. 
Originally an island, this headland was in classical limes, as now, 
connected by a narrow bar with the lower promontory of Hagios 
Nikolaos on the north; it is now united to the maintod also by 
the sandbar already niemioncd. Most scholars, ancient and 
modern, have identified this with the Homeric Pylos, the home of 
Neleus and Nestor, and a cave on the north sbpe of Coryphasium is 
pointed cut as that in which Hermes hid the stolen catUe of Apollo. 
But this view presents considerable difficulties, and Stiabo 
(viii. 348 sqq.) argued that the Pylos of Nestor must be the place 
of that name in Triphylia. After the Dorian migration Pylos 
declined, and it is referred to by' Thucydides (iv. 3) as a 
deserted headland in 423 B.c. In May of that year, the i^yenlh 
of tlie I’eloponne.sian War, the Athenians sent an expedition to 
Sicily under command of Eurymedon and Sophocles. With 
them was the general, Dcmosllienes, who landed at Corypluv ium 
with a body of Athenian troops and hastily fortified it. The 
Spartans, who were then invading Attica, withdrew their forces 
and attacked them vigorously by -sea and laud, but were re¬ 
pulsed, and the Alhcnian.s were enabled by Lhe arrival and victoiy 
of tlieir fleet to blockade on the island of Sphacteria a body 
of 420 Spurtiales with their attendant helots. A truce was 
concluded, but peace negotiations were defeated by aeon (j.n.), 
who was himself appointed to amduct operations with Demos¬ 
thenes. A large body of light troops was landed and drove the 
Spartans from their encampment by a well in the middle of the 
island to its northern extremity. Their heroic resistance was 
overcome by a rear attack directed by a Me.s.senian, who led a 
body of men by a difficult path along the cliffs on the east, and the 
292 Spartan survivors laid down their arms 72 days after the 
beginning of the blockade. Their surrender made a deep im¬ 
pression on the whole Greek world, which had learned to regard 
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a Spartan surrender as inconceivable, and to Sparta their loss 
was so serious that the Athenians might have concluded the war 
on very favourable terms had they so wished. Though Pylos 
should have been ceded to Sparta under the terms of the peace 
of Nicias (421 b.c.) it was retained by the Athenians until the 
Spartans recaptured it early in 409 b.c. (Diodorus xiii. 64). 

In Uie middle ages the name Pylos was replaced by that of 
Avarino (*A/ 3 oprvos) or Navarino, derived from a body of 
Avars who settled there; the current derivation from the Navar- 
rese Company, who entered Greece in 1381 and built a ca.stle at 
this spot, cannot now be maintained {Eng. Hist. Review, xx. 307, 
xxi. 106; Ilermathena, xxxi. 430 sqq.). From 1498 to 1821 Navar¬ 
ino was in the hands of the Turks, save at two Mriods when 
it was held by the Venetians, who named it Zonlclon. In 
1821 the Greeks captured the town, situated near the southern 
extremity of the bay, but in 1825 they liad to retire before 
Ibrahim Pasha. On the 20th of October 1827, however, his 
fleet of 82 vessels was annihilated in the Bay of Navarino by 
26 British, French and Russian ships under Admiral Codrington 
(see Navarino, the Battle of). 

See W. M. Leake, Travels in Ike Mvrea, i. 398 sqq. (London, 1830). 
and Petoponnesiaca, 190 sqq. (London, 1840); E. Curtius, Pelopon- 
nesos, ii. 173 sqq. (Gotha, 1852); C. Bursian, Geograpkie von Griecken- 
land, ii. 173 sqq. (Leipzig, 18O8) ; Pausanias iv. jC, and tlie com¬ 
mentary in J. G. Frazer, Pausanias's Description of Greece, iii. 456 
sqq., v. 608 sqq. (London, 1898); W. G. Oark, Peloponnesus, 214 sqq. 
(London, i8j8); W. Vischcr, Erinnerungen und Eindriicke aus 
Griechenland, 431 sqq. (Basel, 1857); G. Grotc, History of Greece, 

E t, ii. ch. 52; G. Busolt, Griechische Gesckickle, iii. 108O sqq.; F. M. 

ornford, Thucydides myihisioricus, 82 sqq. (London, 1907). The 
operations at Pylos, described by Thucydides iv. 2-41, have been 
discussed on the basis of personal observation by Dr G. B. Grundy 
(Journal of Hellenic Studies, xvi. i sqq.; Classical Review, x. 371 sqq., 
xi. 155 sqq., 448; J.H.S. xviii. 232 sqq.) and Professor R. M. 
Burrows (J.H.S. xvi. 55 sqq. ; C.R. xi. 1 sqq. ; J.H.S. xviii. 
147 sqq., 343 sqq. ; C.R. xix. 129 sqq.). Though differing on many 
points, they agree in thinking (i) that the island of Sphagia is the 
ancient Sphacteria, Palacokastro the ancient Corypliasiiim or 
Pylos; (2) that in 423 b.c. the lagoon of Osman Aga was navigable 
and communicated by a navigable channel with the Bay of Navar¬ 
ino; (3) that Thucydides, if the MS. reading is correct, under¬ 
estimates the length of the hsland, which he gives as 13 stadcs instead 
of 24 (nearly 3 ra.), and also the breadth of the southern channel be¬ 
tween it and the mainland. Cf. J.H.S. xx. 14 sqq., xxvii. 274 sqq,, 
and Frazer’s summary (op. cii. v. O08 sqq.). (M. N. T.) 

PYM, JOHN (1584-1643), Engli.sh statesman, was the son and 
heir of Alexander Pym, of Brymore, Somersetshire, a member 
of an ancient family which had held this seat in direct male 
descent from the time of Henry III. He matriculated as a com¬ 
moner at Broadgates Hall (now Pembroke College), Oxford, in 
1599, and entered the Middle Temple in 1602. He acquired 
a sound knowledge of the law, and became receiver-general of. 
the king’s revenue for Wilts, thus gaining a valuable insight 
into busine.ss and finance. He was returned to parliament as 
member for Caine in 1614 and again in 162 1 . He at once became 
conspicuous in the struggle between Crown and parliament. 
To the committee appointed to consider the state of religion he 
made his first great speech on the 28th of November 1621. 
He held fast to the Elizabethan principle that the Roman | 
Catholics should be subjected to disabilities, not because of j 
their religion, but because of their politics. He therefore moved ' 
that a special commission for the suppression of recusancy should 
be appointed, and that an association, after the model of those 
formed under Elizabeth, should be entered into for defence of 
the king’s person and for the execution of the laws concerning 
religion. Pym supported Sir Edward Coke in the remonstrance 
on the prevailing discontents, and was a chief promoter of the 
petition which incurred James’s violent displeasure, and of the 
Commons’ answer defending their privileges, which was after¬ 
wards tom from the records by the king’s own hand. On the 
dissolution of parliament which immediately followed, Pym, 
with other “ ill-tempered spirits,” was arrested in January 
1622, and was confined first to his house in London, and then 
to Brymore. He associated himself with the party of Francis, 
4th earl of Bedford, was returned for Tavistock in 1624, and 
represented this borough in all the ensuing parliaments. He 


supported Eliot in urging war against Spain for the defence of 
Protestantism and the Palatinate, and showed throughout his 
career, as far as his attention was ever directed to foreign policy, 
a steady inclination ip favour of France. 

In the parliament of 1625 he continued his campaign against 
the Roman (Catholics, and drew up with Sir Edwin &ndys the 
articles against them, and the petition to the king for the direct 
execution of the penal laws. In the parliament of 1626 he was 
the chief mover, in April, in the prosecution of Richard 
Montagu, who had advocated Romish doctrines. On the 8th 
of May he was manager of Buckingham's impeachment, when it 
was his special duty to press articles ix., x., xi., relating to the 
improper distribution of rewards and honours. In the third 
parliament of Charle.s I., in 1628, Pym overruled Eliot m de¬ 
ciding that Buckingham’s impeachment should now be sub¬ 
ordinated to the struggle on general grievances. He zealously 
pushed on the Petition of Right, resisting on the 20th of May 
the clause added by the Lords to safeguard the king’s “ sove¬ 
reign power,” declaring that “ he knew not what it was.” On 
the 9th of June he carried up to the Lords the impeachment of 
Roger Manwaring, and delivered a famous speech in which he 
expounded the fundamental principles which guided his policy. 

“ Hiatories,” he said, "are full of the calamities of whole 
states and nation.s .... [when] one part seeks to uphold the old 
form of government and the other part to introduce a new . , . 
But it i.s equally true that time must needs bring about some 
alterations. . . . Those things only are eternal which arc con¬ 
stant and uniform. Therefore it is observed by the best writers 
I on this subject, that those commonwealths have been most durable 
and perpetual which have often reformed and recompensed them¬ 
selves according to their first institution and ordinance." 

On the iith of June he joined in the attack upon Buckingham, 
whom he regarded as the “ cause of all these grievances.” On 
the 27th of January 1629 he was reporter of the committee on 
religion, and declared that convocation was dependent upon 
parliament. He again, in February 1629, differed from Eliot, 
who treated the dispute about tonnage and poundage as a point 
of privilege, declaring that “ the liberties of this house are in¬ 
ferior to the liberties of the kingdom,” and desiring to deal with 
it on higher ground as a breach of law and the constitution. He 
took no part in the subsequent disturbance in the house, and 
his name in not mentioned as actively re.sisting Charles’s arbi¬ 
trary government during the eleven years which followed the 
dissolution. At this period the state of public affairs may well 
have appalled the most hopeful and the most patriotic, but there 
seems no sufficient authority for the belief that I\ni, with 
Hampden and Cromwell, actually embarked for New England 
and were prevented from sailing by orders from the govern¬ 
ment. An allusion, however, to a similar plan formed “ by 
some very considerable personages,” “ diverted by a miraculous 
providence,” is made in a sermon by Thomas Cave in 1642. 
Pyib himself was directly interested in the colonies, being 
patentee of Connecticut and Providence, and of the latter 
company also treasurer, and there can be little doubt that 
like other leaders of the opposition during this period, he 
regarded America as a possible refuge. 

On the assembly of the Short Parliament on the 13th of April 
1640, Pym was the acknowledged leader. “ Whilst men gazed 
upon each other,” says Clarendon (Hist. ii. 68), “ looking who 
should begin (much the greater part having never before sat in 
parliament), Mr Pym, a man of good reputation . . . who had 
been as long in these assemblies as any man there living, broke 
the ice.” On the 17th of April he made a great speech of nearly 
two hours, in which he enumerated the national grievances, 
deplored almost in the words of Bacon “ the interruption of 
that sweete communion which ought to be betwixt the kiijg and 
his people in matters of grant and supply,” pointed out the 
practical injury inflicted on commerce and every sort of enter¬ 
prise including colonial expansion by illegal and {.rbitrary tax¬ 
ation, and concluded by asking the Lords to join in finding 
•ut causes and remedies. His words made a deep impression. 
On the 27th of April he resisted the grant of supply, and when 
the Lords passed a resolution that supply should precede the 
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discussion of grievances, Pym, as manager of the Commons, 
on the ist of May, read them a severe lecture on the breach of 
privilege they had committed. Finally, on the 4th, it was 
resolved that Pym should next day petition the king to make 
terms with the Scots, to avoid which Charles summarily 
dissolved the parliament. 

All the energies of Pym were now concentrated on obliging 
Charles to summon another parliament. He was the author of 
the petition of the twelve peers to the king for redress of grievances 
and for calling a new parliament, by the wide distribution 
of which an appeal was made to the nation, and he was the pro¬ 
motor of the petition signed by 10,000 citizens of London. In 
company with Hampden he rode through the provinces, rousing 
and organizing public opinion. Meanwhile Charles’s attempt 
to implicate Pym in treasonable communications with the 
Scots, though tWe is little doubt that they existed, met with 
complete failure. Thus, when the king was forced to call the Long 
Parliament on the 3rd of November, Pym was its acknowledged 
author and leader. His great work was now, as he conceived 
it, to save the national liberties and the national religion. 
Clarendon {Hist. iii. 2) records some “ sliarp discourse ” of I^m 
with himself at tliis time, “ that they had now an opportunity 
to make their country happy by removing all grievances 
and pulling up the causes by the roots, if all men would 
do their duties.” He had seen Vane’s notes of Strafford’s 
speeches at the council when he had advised tlie subduing ol 
“ this kingdom ” by the Irish army, and on the 7th of November, 
after declaring to the house the dangerous designs then on foot, 
Pym moved lor a sub-committee to examine into Strafford’s 
conduct in Ireland. The latter’s sudden arrival at London on 
the 9th with the intention of instantly impeaching the popular 
leaders of treason was met by Pym with corresponding quickness 
and resolution. On the 1 ith, after a debate of four hours in the 
Commons, by his directions with locked doors, he carried up 
Strafford’s impeaclunent to Ihe Lords, and by this great stroke 
rendered him at once powerless. 

On the 16th of December he moved the impeachment of 
Laud, whom he joined with Strafford as conspiring to subvert 
the government of the kingdom, and carried up the articles to the 
Lords on the 26th of February 1641. He was the chief pro¬ 
moter of the rase against Strafford, while the attempts of the 
queen to gain him over were without result, and on the 28th of 
January 1641 he brought up to the Lords the list of charges. 
On the 23rd of March he opened the case, when he argued ^t 
to attempt to subvert the laws of the kingdom was high treason, 
and delivered a violent denunciation against the fallen minister, 
attributing to him systematic cruelty, avarice and corruption. 
He soon afterwards heard of the army plot, and the necessity 
of destroying Strafford became more apparent. He now dis¬ 
closed Vane’s notes. To the attainder, wliicli was at this stage 
resolved upon, he was opposed (since he clung to the more judi¬ 
cial procedure by impeachment), but when overruled he sup¬ 
ported it, at the .same time procuring that the legal arguments 
should not be interrupted. He delivered his final speech on 
the 13th of April, a great oratorical performance, when he 
again appealed to the Elizabethan political faith and to that 
of Bacon, who had so severely censured any action which divided 
the king from the nation. The man who violated this union 
was guilty of the blackest treason. “ Shall it be treason,” he 
asked, ” to embase the King’s coin though but a piece ... of 
sixpence . . . and not to cmba.se the spirits of his subjects; to set 
a stamp and character of servitude upon them ? ” Towards 
the end of his tremendous indictment of Strafford, Pym broke 
down, fumbled among his papers, and lost the thread of his 
argument. But his temporary failure did not diminish the 
force and effect of his words, all the more impressive because 
actually spoken in tlie presence of the sovereign. “ I believe,” 
wrote Baillie (Letters, i. 348), “ the king never heard a lecture of 
so free language against that his idolized prerogative.” 

Attempts were now once more made to gain over Pym to 
the administration. He had two interviews with the king, 
W without result, and Charles again determined to resort to 
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force. On the 2nd of May he endeavoured to get possession 
of the Tower. On the 3rd the Protestation, on Pym's motion, 
was taken by the Commons within closed doors, and afterwards 
circulated in the country, and on the 5th Pym disclosed the 
army plot. These incidents decided the struggle and Strafford’s 
fate. The Lords immediately pwsed the attainder, toother 
with the bill for making parliaments indissoluble without 
fheir own consent. Soon afterwards were swept away those 
institutions of Tudor growth which had become the chief in¬ 
struments of oppression, the council of the North, the court of 
high commission, and the star chamber, while the Crown aban¬ 
doned the claim to levy customs without consent of parliament. 
Mranwhile Pym liad ^o taken the lead in the religious con¬ 
troversy. During the dispute between the two houses on this 
question on the 8th and 9th of February 1641, while supporting 
the London petition for the abolition of the bishop.s, he had 
declared his opinion that “ it was not the intention of the House 
to abolish cpcscopacy or the Book of Common Prayer, but to 
reform both wherein offence was given to the people.” This, 
no doubt, expressed his real intentions and policy. When, 
however, it became clear that the bishops were merely the 
nominees of the king to carry out “ innovations in religion ” 
and preach arbitrary government, Pym was easily persuaded to 
support their abolition, and voted in opposition to the moderate 
party for the Root and Branch Bill of May 1641, and ^ain for 
taking away their votes in October. But in his “ Vindication,” 
published in March 1643, he c.specially states that his action 
with regard to the bishops in “ no way concluded me guilty 
of revolt from the orthodox doctrine of the Church of 
England.” 

'The first act in the great political struggle had ended in the 
complete triumph of Pym. HLs chief care now was to defend 
the parliament from violence, since this was the only method 
of retaliation left at the king’s dispo.sal. Through the medium 
of the countess of Carlisle, Charles's plans were regularly dis¬ 
closed to Pym. In June he heard of the second array plot, 
and on the 22nd he carried up tlie ten propositions to the Lords, 
requesting their concurrence in effecting the disbandment of 
the armies and the removal of evil counsellors. After Charles’s 
departure for Scotland, Pym served on the committee for defence, 
appointed on the 14th of August, and was chairman of the 
committee which sat during the recess from the 9th of September 
to the 20th of October to watch the progress of affairs and com¬ 
municate with Scotland. On the latter day letters arrived 
from Hampden, who had accompanied Charles, with news of 
the “ incident,” and immediate measures were taken to guard 
the parliament, by bringing up the train-bands. On the 30th 
Pym revealed his knowledge of the second army plot. On the 
1st of November came news of the Ulster insurrection, which 
created a serious difficulty for the parliament, when it was finally 
declared, at Pym’s instance, tliat if the king did not change his 
advisers parliament would provide for the needs of Ireland in¬ 
dependently. On the 22nd of Novamber Pym made a great 
speech on tlie Grand Remonstrance, of which he was the chief 
promoter, when he referred to plots “ very near the king, aU 
driven home to the court and popish party.” 

Charles returned on the 2Sth. He immediately substituted a 
force commanded by Dorset for the guard already placed at 
Westminster, but was compelled to withdraw it, and on Pym’s 
motion the house appointed its own watch. Everything 
now pointed to the, advent of a frightful catastrophe. Charles 
appointed Lunsford to the Tower, rejected the Grand Remon¬ 
strance and the Impressment Bill, and began to assemble an 
armed force. In consequence Pym urged, but unsuccessfully, 
on the 30th of December the summoning of the train-bands to 
guard the parliament, and moved the impeachment of fee 
bisl ops, who had declared the proceedings of the parliament 
to be sinful and illegal. At the critical moment, however, Charles 
wavered. He renewed his offer to Pym of the exchequer on 
the ist of January 1642, and this meeting with a refusal, or again 
drawing back himself, he determined on the impeachment of 
the five members on the 3rd of January. * The latter had been 
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forewarned of the king’s plans, and when on the 5th he entered 
the House of Commons with an armed band to seize them, 
they had removed themselves in safety (see Lenthal, William). 
Charles’s first look on entering was for his great opponent, and 
he was greatly disconcerted at not finding him in his usual 
place. To his question “ Is Mr Pym here ? ” there was no 
answer, and nothing remained but to retreat with his mission 
completely unachieved. 

The second act in the great national drama had thus, as the 
first, ended in a sdetory for I’yin. On the iith, with the other 
members, be svas escorted in triumph back to Westminster, 
and while the other four stood uncovered, Pym returned 
thanks from his place to the citizens. On the *5th of January 
he delivered a great sfccch to the Lords on the perils attending 
the kingdom, and referring to their hesitation on the subject 
of the militia, declared that he should be sorry diat history 
should have to relate that the House of Peers had had no 
part in the prc.servation of the .state in the present extremity 
of danger. The Commons ordered his speech to be printed, 
and it provided the chief material for the paper war between 
Chtiries and the parliament which now followed. Still en¬ 
deavouring to avoid a complete breach of constitutional forms. 
Pym caused to be added to the resolution of the Commons on 
the 20th of May 1642, which declared that “ the king intends 
to make w ar against the parliament,” the words “ seduced by 
wicked counsel." 

When war broke out, Pym remained at headquarters in 
control of the parliament and executive, and on the 4th of July 
was appointed to the committee of safety which directed the 
movements of the parliamentary forres. His attitude wa.s firm 
but moderate. He opposed the attempt to prevent Colepeppcr 
giving the king’s message to the house on the 27th of August. 
On the 20th of October, upon Charles refusing to accept the 
petition of the parliament and advancing towards London, Pym 
proposed the parliamentary' covenant, and that those who refused 
It should be “ cast out of the House.” He .succeeded in over¬ 
coming the opposition in the city to the heavy taxation now im¬ 
posed. On the toth of November, after Edgehill, he spoke in 
support of the negotiations for peace, at the same time warning 
the citizens that “ to have printed liberties and not tohave liberty 
in truth and realities is but to mock the •kingdom.” In Feb¬ 
ruary 1643 showed an inclination for peace, and during 

the negotiation ot the treaty' at Oxford supported the disband¬ 
ment of the armies. When it was evident that peace would not 
be secured, he proposed in order to carry on the war an excise, 
hitherto unknown in England, which met with the same violent 
hostility' afterwards aroused by Walpole’s scheme. In March 
he published a “ Declaration and Vindication ” of his public, 
conduct, in which he threw the whole hl.ame of the appeal to 
arms on the opposite party, and expressed his fidelity to the 
Church and constitution. In May he entered, together with the 
other leaders, into resultless negotiations with the queen, and on 
the 23rd he took up her impeachment to the Lords. In June 
he reported on Waller's plot, which exposed the insincerity of 
Charles’s negotiations, and on the 26th of June wrote a " sharp 
letter ” to Essex on his inaction. In July, after the defeat 
at Adwalton Moor, he prevented the hou.se from again initiating 
negotiations for peace, which he declared ” full of hazard and 
full of danger," and on the 3rd of August, after having visited 
Essex at Kingston, pen-.uaded him to separate himself from 
the peace propositions of the Ixirds and to march to relieve 
Gloucester. He thus incurred the hatred of the peace party, 
and on the 9th of August a mob of women surrounded the house 
calling for Pym’s destruction, and were not dispersed without 
some bloodshed. 

Pym had already, on the 3rd of January, proposed to the 
house an alliance with the ^-ots, and the Royalist victories 
now induced parliament to consent to what had before been re¬ 
jected. The establishment of Presbyterianism was accepted 
by Pym as a disagreeable necessity, and he was one of the first 
to take the covenant on the 25th of September. This alliance, 
which was afterwards destined to have so decisive an influence 


on the military campaign, and was the first occasion on which 
the two nations had unitrf in public action, closes Pym’s great 
career. He was made master of the ordnance on the of 
November, but died on the 8th of December at Derby House, 
where he resided. On the 15th of December he received a public 
funeral in Westminster Abbey, whence his body was ejected 
at the Restoration. A sum of ^10,coo was voted by the par¬ 
liament to pay Pym’s debts uid provide for his family. About 
ifii4 Pym married Anne Hooke, or Hooker (d. 1620), by whom 
he had five children, including two sons, Alexander, who died 
unmarried, and Charles, who was created a baronet; this title, 
together with Pym’s male line, became extinct in the person 
of Pym’s grandson Charles in 1688, Brymore then passing to 
his sister Mary, wife of Sir Thomas Hales, Bart. 

Pym had little of the Puritan in his character or demeanour. 
His good humour, humanity and cheerfulness in all circum¬ 
stances, “ his pleasant countenance and sweet behaviour, 
were marked characteristics; the aspersions, however, on his 
morals, as well as the accusations of bribery, are completely 
unsubstantiated and discredited. His death came as an irre¬ 
parable loss to the parliamentary cause. “ Since Pym died,” 
writes Baillie (letters, ii. 216), ‘‘ not a state head among them; 
many very good and able spirits, but not any of so great and 
comprehensive a braine as to manage the multitude of weightie 
affaires as lyes on them.” He was one of the greatest leaders 
that the House of Common has produced, a most capable man of 
business, luid indefatigable in assiduous attention to its details. 
He possessed great tact in influencing the conduct of the house 
and in removing personal jealousies on critical occasions, and 
he excelled as a party leader in choosing and directing the course 
of policy, and in keeping his followers united and organized in 
its prosecution, as well as in stimulating and guiding jiopular 
opiniwi outside in its .support. The frequent appeals to the 
nation by protestations, oaths of association and popular peti¬ 
tions, were a very striking feature in Pym’s policy, one of the 
chief sources of his strength, and new in English history. We 
may indeed perhaps see in these and in the canvassing of con¬ 
stituencies conducted by Itym and Hampden the beginnings 
of party government. His eloquence lay rather in the e’ear- 
nes.s of his expression and in the depth and solidity of his ideas 
than in the more showy arts of oratoi-y'. Much of his .success 
as a leader was the result of the confidence inspired by his 
high character, his well-tried courage and resolution at critical 
moments, his skill and vigilance in unmasking and frustrating 
the designs of the opposite-faction. But Pym was not only great 
as a party leader; he had the real instinct of construction, the 
true test of the statesman. This construction, he believed, in the 
spirit of genuine conservatism, must always be progress along 
the lines of natural development, and not l»y the methods of 
revolutionary or extraneous innovation. It was Pym’s chief 
charge against Charles, Strafford and I.aud that they had 
arrested this progress, and were thus leading the nation to ruin 
and dissolution. Such was the theory and conviction, inherited 
from Bacon and passed on to Halifax and Burke, which underlay 
and inspired Pym’s policy. 

The article on Pym by S. R. Gardiner, in the Did. Nat. Biog. 
with its rcicrenccB to antboiities, mnst be supplemented bv 
the same authoi’.s Hist. 0/ Englasul and of the Civu War. Pym's 
life has also b<’cn written at length by J. Forster in Lardner's 
Cabinet Cyclopaedia, Entinettl British Statesmen, vol. iii., and by 
Wood in Atk. exon. iii. 72, who adds a list of I^m’s printed speeches. 
His character, dravm by Clarendon, Hist. iu. 30 and vii. 400, is 
inaccurate and obviously prejudiced. See also ]. Forster's Grand Re¬ 
monstrance, Arrest of the Five Members, Ltfe of Sir J. Eliot; Vemey's 
Notes ol the Long Parliament; Whitelockc's Memorials (needing 
corroboration of other anthorities); R. Uaillie's Letters; Eng, Hist. 
&v. xvii. 73O; Bushwortb's CoUecHotit; Thomaton Tracts, E <53 
(to). &3 (8). 17 * (> 4 ). *<>4 (3). *00 (I 3 > (*&) (37) (49) (6S), I 99 (? 4 ) {4^. 
78 (13); Somers Tracts, iv. 217, 355, 4&1, 4(16; Agauiat and Death s 
Sermon, by C. Fitzgeffrey; Add. MSS. Brit. Mus. 14,827; 11,092; 
Lards and Comnuisrs Tonmals. There are a large number of refer¬ 
ences to Itym in cAeniart of State Papers Dim. (619-1643, and 
.Cotemial Series 1574-1660, and in the Hiet, MSS. Comm, Series; 
Wt the supposed notoliook of Pym, mentioned in Rep. x. app. 
vi. 82, has V’cn shown by Gardiner to be that of another person 
(Eng. Hist. Rev., Jan. 1895, p. 105). (P. C. Y.) 
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PTBAMlOi the name for a class of bc^di&ss, first tiJcan from 
a part of the structure,' and mistakenly ap^ied to tiie whole of 
it oy the Greeks, which has now so far acquired a more definite 
meaning in its geometrical sense that it is desirable to employ 
it in that sense alone. A pyramid therefore should be under¬ 
stood as meaning a building bmmded by a polygonal base and 
plane triangular sides which meet in an apex.^ Such a form of 
architecture is only known in Middle Egypt, and there only 
during the period from the fVth to the Xllth Dynasty (before 
3000 B.c.)—having square bases and angles of about 50°. In 
other countries various modifications of the tumulus, barrow or 
burial-heap have arisen which liave come near to this typej but 
these when formed of earth are usudly circular, or if square 
have a flat top, and when built of stone are always in steps or 
terraces. The imitations of the true Egyptian pyramid at 
Thebes, Meroe and elsewhere are puny hybrids, beuig merely 
chamlwrs with a pyramidal outside and porticoes attached; 
and the structures found at Cenchreae, or the monument of 
Caius Sc.stius at Rome, are isolated and barren trials of a tj^ic 
which never could be revived : it had run its course in a country' 
Mid a civilisation to which alone it was suitable. 

The origin of the pyramid type has been entirely explained 
by the discovery of the various stages of development of the 
tomb. In prehistoric times a square chamber was sunk in the 
ground, the dead placed in it, and a roof of poles and brushwood 
overlaid with sand covered the top. The 1 st Dynasty kings 
developed a wooden lining to the chamber; then a wooden 
chiunber free-standing in the pit, witli a beam roof, then a 
stairway at the side to descend; then a pile of earth held in by 
a dwarf wall over it. By the Ilird Dynasty this dwarf wall 
had expanded into a.solid mass of brickwork, abou t 280 by 1^0 ft. 
and 33 ft. high. Tliis was the maslaba type, of tomb, with a 
long sloping passage descending to the chamber far below it. 
This pile of brickwork was tfipn copied in stonework early in the 
illid Dyna.sty (Sac|qara). It was then enlarged by repeated 
heightening and successive coats of masonry. And lastly a 
smooth casing was put over the whole, and the first pyramid 
appeared (Medum). 

It is certain that the pyramids were each begun with n 
definite design for their size and arrangement; at least this is 
plainly seen in the two largest, where continuous accretion 
(sucli as Lepsius and his followers propound) would be most 
likely to bo met with. On looking at any section of these build¬ 
ings it will be seen how impossible it would have been for the 
passages to liavc belonged to a smaller stnicturc (Petrie, 165). 
The supposition that the designs were enlarged so long as the 
builder's life permitted was drawn from the compound inas- 
tabas of Saqqara and Medum; these are, however, quite dis¬ 
tinct architecturally from true pyramids, and appear to have 
been enlarged at long intervals, being elaborately finished with 
fine easing at the close of each addition. 

Around many of the pyramids peribolus walls may be seen, 
and it is probable that some cnclo.sure originally existed around 
each of them. At the pyramids of Gizeh the temples attached 
to these mausolea may he still seen. As in the private tomb, 
the false door which represented the exit of the deceased person 
from this world, and towards which the offerings were made, 
was nlways on the west wall in the chamber, so the pyramid 
was placed on the west of the temple in which the deceased 
king was worshipped. The temple being entered from the 
east (as in the Jewisli temples), the worshippers faced the west, 
looking towartU the pyramid in which Ae king was buried. 
Priests of the various pyramids are continually mentioned during 
the old kingdom, and the religious endowments of many of the 
priesthoods of the early kings were revived under the Egyptian 
renaissance of the XXVIth Dyna-sty and continued during 
Ptolemaic times. A list of the hieroglyphic names of nineteen 

* The vertical height was named by the Egyptians pir-em-ws 
(see E. Revillout, Rev. Eg., 2nd year, 305-309), hence tho Creak 
tram pyramis, pl.^yrawufju (Herod.), used unaltered in the English 
OS Sandys (16x5), from which the siiigular pyramid was fanned. 

‘ For figruros of geometrical pyramids see Ckystaiaookafbv, 
and for their mcn.suration .see Mbnsvraxson. 


of the pyramids whufii have been found mentioned on monsf 
ments (mostly in toiid» of the priests) is given in Lieblein’s 
Chronology, p. 32. The pyramid was never a family monu¬ 
ment, but belonged—like all other Egyptian, tombs—to one 
person, members of the royal family having sometimes lesser 
pyramids adjoining the king’s (as at Khufu’s); the essential 
idea of the sole use of a tomb was so Strong that the hill of 
Gizeh is riddled with deep tomb-sliafts for separate burials, 
often running side by side 60 or 80 ft. deep, with only a thin 
wall of rock between; and in one place a previous sliaft has 
been partially blocked with masonry, so that a later shaft could 
be cut partly into it, maded with it like a twin-crystal. 

The ti.sual construction of pyramids is a mass of masonry 
composed of horizontal layers of rpugh-hewn blocks, with a small 
amount of mortar; and this mass in the later forms became more 
and more nibbly, until in the Vlth Dynasty it was merely a 
cellular system of retaining walls of rough stones and mud, 
filled up with loose chips, and in the Xllth Dynasty the bulk 
w'as of mud bricks. VVhatevcr was the bidden material, how¬ 
ever, there w^ always on the outside a casing of fine stone, 

I elaborately finished, and very well jointed; and the inner chani- 
I bers were of similarly good work. Indeed the construction was 
i in all cases so far sound that, had it not been for the spite of 
' enemies and tjic greed of later builders, it is probable that every 
pyramid would have been standing in good order at this day. 
The casings were not a mere “ veneer ” or “ film,” as they 
have been called, but were of massive blocks, usually greater 
in thickness tlian in height, and ia some cases (us at South 
Dahshur) reminding llie observer of horizontal leaves with 
sloping edges. 

fniside of eacli pyramid, always low down, and usually be¬ 
low the ground level, w.as built a sepulchral chamber; tliis was 
reached in all cases by a passage from the north, sometimes 
beginning in the pyramid face, sometimes descending into the 
rock on which the pyramid was built in front of the north side. 
This cliambcr, if not cut in the rock altogether (as in Menkuuru’s), 
or a pit in the rock roofed with stone (as in Khofra’s), wa,s built 
between two immense walls which served for the cast and west 
sides, and between which the north and south sides and roofing 
stood merely in contact, but unbonded. The gable roofing 
ol the chambers was formed by great sloping cantilevers of 
stone, projecting from the north and south walls, on which they 
rested without pressing on each other along the central ridge; 
thus there was no thrust, nor were there any forces to disturb 
the building; and it w'as only after the most brutal treatment, 
by which these great masses of stone were cracked asunder, that 
the principle of thrust aime into play, though it had been pro¬ 
vided for in tlie sloping form of the roof, so as to delay so long 
ns possible the collapse of the chamber. This is best seen in 
the pyramid of Pepi (Petrie), opened from the top right through 
the roof. See also tlie Abusir pyramids (Howard Vysc) and the 
king’s and queen’s chambers of the great pyramid (Howard 
Vyse, Piazzi Smyth, Petrie). The roofing is sometimes, per¬ 
haps usually, of more than one layer; in Pepi’s pyramid it is 
of three layers of stone beams, each deeper than their bieadth, 
resting one on another, the thirty stones weighing more than 
30 Urns each. In the king’s chamber (Gizeh) successive hori¬ 
zontal roofs were interposed between the chamber and the final 
gable roof, and such may have been the case at Abu Roash 
(Howard Vyse). 

The passages which led into the central chambers have usually 
some lesser chamber in their course, and are blocked once or 
oftener with massive stone portcullises. In all cases some part, 
ajid giaierally the greater part, of the passages slopes down¬ 
wards, usually at an angle of about *6®, or i in a. 'fhese pas¬ 
sages appear to have been dosed externsdDy with stone doors 
turning on a horizontal pivot, as may be Been at South Dahshur, 
and as is described by Strabo and others (Petrie). 'This suggests 
that the interiors of the pyramids were accessible to the ^ests, 
probably for making offerii^; the fact of many of them having 
been forcibly entered otherwise does not show that no pracS 
cable entrance existed, but merely that it was unknown, as, 
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for instance, in the pyramids of Khufu and Khafra, both of 
which were regularly entered in classical times, but were forced 
by the ignorant Arabs. 

The pyramids of nearly all the Icings of the IVth, Vth and Vlth 
Dynasties are mentioned in inscriptions, and also a few of later 
times. The first which can be definitely attributed is that of 
Khafu (or Cheops), called “ the glorious,^’ the great pyramid of 



Fio, I. —Pyramid of Medum (Meidoun). 

Gizeh. Dad-ef-ra. who appears next to Khufu in the lists, had his 
pyramid at Abu Roash. Khafra rested in the pyramid now known 
as the second pyramid of Girdr. Menkaura’s pyramid was called 


Of the architectnral peculiarities of some particular pyramids 
some notice must now be given. The pyramid of Medum (figs, i, a) 
was the first true pyramid. It was m-'gun as a mastaba, AA, like 
other such tombs, such as that of King Noter-khet at Bcyt K^laf. 
This mastaba was then enlarged by heightening it and adding a 
coating, and this process, repeated seven times, resulted in a high 
stepped mass of masonry. Such had been made bdore, at the step- 
pyramid of Saqqara; but for the first time it was now covered with 
one uniform .slope of masonry from base to top, and a pyramid 
was the result. The chamber is peculiar for being entered by a 
vertical shaft in the floor. The great pyramid (fig. 3) of Gizeh 
(Khufu's) is veiy different in its internal arrangements from any 
other known. Thu pyramid covers upwards ra 13 acres, and is 
about 150 ft. higher than St Paul's Cathedral. As compared with 
St Peter's, Rome, it covers an area which is as 49 to u, or nearly 
three times as much, and it is ,so ft. higher. The greater number 
of passages and chambers, the high fini& of parts of the work, and 
the accuracy of construction all distinguish it. The chamber which 
is moat normal in its situation is the aubterranoan chamber; but 
this is quite unfinished, hardly more than begun. The upper 
chambers, called the "king's" and "queen's," were completely 
hidden, the ascending passage to them having been closed by plug¬ 
ging blocks, which concealed the point where it branched upwards 
out of the roof of the long descending passage. Another pa-ssage, 
which in its turn branches Irom the ascending passage to the queen's 
chamber, was also completely blocked up. The object of having 
two highly-finished chambers in the mass may have been to receive 
the king and his co-regent (of whom there i.s some historical ev'idencc) 
and there is very credible testimony to a sarcophagus having existed 
in the queen's chamber, as well as in tlie king's chamber. On the. 
details of construction in the great pyramid it is needless to enter 
here; but it may be stated that the accuracy of work is such that 
the four sides of the ba.se have only a mean error of six-tenths of an 
inch in length and 12 seconds in angle from a perfect .square.1 



Fig. 4. —Pyramid of Medum. 


" the upper," being at the highe.st level on the hill of Gizeh. The 
lesser pyramids of Gizeh, near the great and third pyramids, belong 
respectively to the families of Khufu and Khafra (Howard Vyse). 
The pyramid of Aseskaf, called " the cool," is unknown, so alra is 
that of Usorkaf of the Vth Dynasty, called the " holiest of buildinga" 
Sahura's pyramid, the north one of Abusir, was named " the rising 
soul," much as Neferarkara's at Abusir was named " of the soul." 
Racniiser’s pjrramid, " the firmest of buildings," is the middle 
pyramid of Abusir. The pyramid of Menkauhor, called “ the 
most divine building," is somewhere at Saqqara, Assa's pyramid 
is unidentified; it was " the beautiful." Unas not only built the 
mastaba Farun, long supposed to be his pyramid, but had a pjTa- 
mid called “ the most beautiful of buildings " at Saqqara, which 
was opened in 1881 (see Recueit des travaux, by M. Maspero, iii., 
for those opened at Saqqara). In the Vlth Dynasty the " pyramid 
of .souls," built by Ati (Rausorka), is unknown. 'That of Teta, “ the 
most stable of buildings," was opened at Saqqara in i88t, as well 
as that of Pepi (Rameri), " the firm and beautiful." The pyramids 
of Rameren, " the beautiful rising,” and of Nefcrarkara, “ the firm 
life," are unknown, Haremsaf's pyramid was opened at Saqqara 
in 1881. Of the last two kings of the Vlth Dynasty we know of 
no pyramids. In the Vllth or Vlllth Dynasty most probably the 
brick pyramids of TJsdishur were erected. In the Xlth Dynasty 
the pyramid, " the most glorious building," of Mentuhotep II. is 
at Petr el Bahri, and the mud pyramid of one ol the Antcf kings is 
known at Thebes. In the Xllth Dynasty the pyramids, the " lofty 
and beautiful" of Ameoemhat I. and " the bright" of Usertesen II., 
are known in inscriptions, while the pyramid of Sennsert I: is at Lisht, 
that of Sonusert II. is at lUahun, ^at of Sennsert III, at Dahshur 
(N.brkk), and the brick pyramid at Howara is of Amenemhat Ul., 
who built the adjoining temple. 


The second pyramid of Gizeh, that of Khafra, has two separate 
itrances (one m the side, the other in tho pavement) and two 




(From Vyieb Pyramids «/CAiatk.) 

Fig. 3. —Section of Great Pyramid. 


t With respect to the construction of this and other pyramids, see 
Howard Vyse; on measurements of the inside of the great pyramid 
and descriptions, see Piazzi Smyth; and on measurements in general 
mechanic j means, and theories, see Petrie. 
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chambers (one roofed with slabs, the other all rock-hewn)^ 
'8, ho 


--—™ ---these 

chambers, liowover, do not run into the masonry, the whole bulk 
of which is solid so far as is known. This pyramid has a part of 
the original casing on the top; and it i.s also interesting as Wving 
the workmen's barracks still remaining at a .short distance on the 
west side, long chambers cmiable of housing about 4000 men. 'Hte 
great bulk of the rubbish from the work is laid on the south side, 
forming a flat terrace level with the base, and covering a steep rock 
e.scarpmout which existed there. Tlie waste heaps from the great 
pyramid wore similarly tipped out over theclifl onitsnortliernside. 
Thus the rubbish added to the broad platform which set off the 
appearance of the pyramids; and it has remained undisturbed in 
all ages, as there was nothing to be got out of it. The third pyramid, 
that of Menkaura, was cased around the base with red granite 
for the sixteen lowest courses. The design of it has been edarged 
at one bound from a small pyramid (such as those of the family 
of Khufu) to one eight times the size, as it is at present, the pas.sagea 
needed therefore to be altered. But there is no sign of gradual 
steps of enlargement: the change was sudden, from a comparatively 
small design to a large one. The basalt sarcophagus of this pyramid 
was ornamented with the panel decoration found on early tombs, 
unlike the granite sarcophagi of the two previous pyramids, ^which 
are plain. Unhappily it was lost at sea in 1B3B. 

An additional intCTCSt belongs to the third pyramid (of Menkaura) 
owing to its chamber being ceiled with a pointed arch (fig. 4). 

But it is not a true arch, the 
stones being merely cantilevers 
opposite to each other, with the 
underside cut to the above form 
(.see fig. 5). 

Farther south are the pyra¬ 
mids of Abusir, described in the 
work of Colonel Howard Vyse, 
and since excavated by the Ger¬ 
mans. Next come those of 
•Saqqara. ITie construction of 
the step-pyramid or cumula¬ 
tive mastaba has been noticed 
above; its passages are very 
peculiar and intricate, winding 
around the principal chamber, 
which is in the centre, cut in the 
rock, very high, and with a tomb- 
chamber built in the bottom of 
it, which is closed with a great 
plug of rod granite, a circular 
stopper fitting info a neck in 
the chamber roof. A doorway 
faced with glazed tiles bearing 
the name of King Neter-khet of 
the Illrd Dynasty existed here; 
the tiles were taken to Berlin by Lepsius. The other pyramids of 
Saqqara are those of Unas, Pejii, Haremsaf, &c. They are distin¬ 
guished by the introduction of very long religious texts, covering 
the whole inside of the chambers and passages; 
these are carefully carved in small hiero¬ 
glyphics, painted bright green, in the white 
lone-,tone. Beyond these come the pyramids 
ot Duh.shur, which arc in a simple and 
massive style, much like those of Gizch. The 
north pyramid of Dahshur has chambers 
roofed like the gallery in the great pyramid 
by successive overlappings of stone, the roof 
■ to a great height, with no less than 



(From Vyse.) 

Fig. 4.— Sepulchral Chamber, 
Tliird Pyramid. 



The first two closely agree to the proportion of 7 high on ri base, 
approximately the ratio of a radius to its circle. And on dividing 
the base at Medum by it the modulus is sis'64, and the base of 
Khufu4-It is 824-44. These moduli arc 25 cubits of 20-()25 and 
40 cubits of 2o-(>ti; so it appears that the form was of the same 
type, but with moduli of 25 and 40 cubits respectively. 

Beyond these already described there arc no true pyramids, 
but we will briefly notice those later forms derived from the pyramid. 
At Thebes some small pyramids belong to the kings of the Xlth 
Dynasty; the tomb-chamber is in the rock below. 'The size is under 
50 ft. square. These are not oriented, and have a horizontal 
entrance, quite unlike the narrow pipe-Uke pass^es sloping down 
into the regular pyramids (sec Mahette, in Bit. arch. Irani, iv. 
193). In Ethiopia, at Gebel Barkal, are other so-called pyramids 
oi a very late date. They nearly all have porches; their simplicity 
is lost amid very dubious decorations; and they are not oriented. 
They are all very acute, and have flat tops as if to support some 
ornament. The sizes are but small, varying from 2,3 to 8B ft. 
^uaro at Gebel Barkal and 17 to 03 ft. square at Meroc. Thu 
interior is .solid throughout, the windows which appear on the sides 
being useless architectural members (see Hoskins Ethiopia, 148, 
&c.). The structures sometimes called pyramids at Biahmu in the 
Fayum have no possible claim to such a name; they were two great 
enclosed courts with sloping sides, in the centres of which were two 
seated statues raised on pede.stals high enough to be seen over the 
walls oi the courts. This form would appear like a pyramid with 
a statue on the top; and a rather similar ca.se in early construction is 
shown on the sculptures of the old kingdom. Obelisks then were 
single monuments (not in pairs) and sto^ in the midst of a great 
courtyard with sides sloping like a mastaba; such open courtyards 
on a small scale are found in the mastabas at Gizeh, and are 
probably copied from the domestic architecture of the time. 

On the vexed question of inscription-s on the pyramids it vrill 
suffice to say that not one fragment of early inscription is known 
on the casing of any pyramid, either fn situ or broken in pieces. 
Largo quantities of travellers' " graffiti " doubtless cxisteil, and some 
have been found on the casing of the great pyramid; these probably 
gave rise to tlie accounts of inscriptions, which arc expressly said 
to liave been in many dillerent languages. 

The mechanical means cmployetl by the pyramid-builders have 
been partly ascertained. The hard stones, granite, dioritc and 
basalt were in all line work sawn into shape by bronze saws set 
with jewels (cither corundum or diamond), hollows were made (as 
in sarcophagi) by tubular drilling with tools like our modern diamond 
rock-druls (which arc but reinvented from ancient sources, see 
Engineering, xxxvii. 282): The details of the questions oi transport 
and management oi the large stones remain still to be explained. 

Sec Colonel Howard Vyse, Operations at the Pyramids (1840); 
Professor C. Piazzi Smyth, Life and Work at the Great Pyramid 
(1807); \V. M. Flinders Petrie, Pyramids and Temples of GufAJiSS ^). 

(W. M. F. P.) 

PYRAMIDION (diminutive of “ pyramid ”), an architectural 
term for the copper-gilt casing covering the apex of an obelisk, 
and generally extended to its upper termination of pyramidical 
form. 

PYRAHUS AND THISBE, the hero and heroine of a Baby¬ 
lonian love-story told by Ovid (Melam. iv. 55-465). Their 
parents refused to consent to their union, and the lovers used 
i to converse through a chink in the wall separating their houses. 
! At last they resolved to flee together, and agreed to meet under 
i a mulberry tree near the tomb of Ninus. 'Thisbe was the first 


eleven pro^ecS on^^h"Sde.“°1T^ s^b ' but, terrified by the roar of a lion, took to flight. In 


(Frtim Vyse.) 

Fig. 5.—Section 
of Sepulchral Cham¬ 
ber, Third Pyramid. 


eleven pro] 

pyramid of Dahshur has still the greater part 
of its ca.sing remaining, and is remarkable for 
being built at two difierent angles, the lower 
part being at the usual pyramid angle, while 
the upper part is but 43“. This pyramid is 

ibers, which 


also remarkable ior having a western passage to the chami 


her haste she dropped her veil, which the lion tore to pieces with 
jaws stained witli the blood of an ox. Pyrajnus, believing 
that she had been devoured by the lion, stabbed himself. Thisbe 
, returned to the rendezvou.?, and finding her lover mortally 
! wounded, put an end to her own life. P'rom that time the fruit 


was carefully closed up. Beyond the Memphitic group are the ! of the mulberry, previously white, was always black. 


scattered pyramids of Lislit (Senusert I.), lUahun (Senusert II.), and 
Howara (Anienemhat III.), and the earliest pyramid of Medum 
(Sneferii). Illahun is built with a framework of stone filled up with 
mud bricks, and Howara is built entirely of mud bricks, though 
cased with fine stone like the other pyramids. 

The dimensions of the pyramids tot arc accurately known arc, 
in iiiclie.";:— 


Place. 


King. 


Date B.c. 


' Medum. 
Gizeh . 


Dahshur S. 
Dahshur Small 


Sneferu 

Khufu 

Khafra 

Menkaura 

I ? 


4750 

4700 

4O00 

45.')0 

? 

? 


Base, 

Error. 

Angle. ^ Height. I Azimuth, 

5(1820 

9008-8 

8474-9 

415.V6 

74590 

2o(>4'6 

6-2 

•65 

l'5 

30 

3'7 

x-r 

St” 52' 
51° 52' 
53" 10' 

51° 10' 

(;? a 

44' 34' 

3619 

5776 

566-4 

2581 

4134 

2034 

24' 25' w. 

.3' 43'W. 

5' 26' W. 
14' i ’ E . 

9' 12' W. 

10' 12^ W. 


See G. Hart, Die Ursprung und Verbreitung der Pyramus-und- 
Thisbesage (1889-1892). 

PYRARGYRITE, a mineral consisting of silver sulphanti- 
monite, Ag„SbSj, known also as dark red silver ore, an important 
source of the metal. It is closely allied to, and i.somorphous 
with, the corresponding sulpharsenite 
known as proustite {q.v.) or light red 
silver ore, “ Ruby silver ” or red silver 
ore (German Rotgiiltigerz) was men¬ 
tioned by G. Agricola in 1546, but the 
two species so closely resemble one 
another that they were not completely 
distinguished until chemical analyses of 
both were made by J. L. Proust in 1804, 
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BotU crystallize in the ditrigonal pymnudal (hemimorphic-hetni- 
huclral) class of the rhombohedrol system, potnessinf; tame denee 
of Bynxmatry as tourmaUne; Crystals are perlecUy dovsloped ana lire 
usually prismatic in habit; they are irequently attached at one end. 
the bniUiiiori>bic character being then evident by the tact t^t the 
oblique striations on the prism ^es ate directed towards one end 
only oi the crystal. Twinning according to several laws is not 
unctnnmon. The angles are uoarly the same in the two species; 
the rhoinbohedral angle rr' being 71° zi' in pyrargyrite and 72“ 12' 
in proustite. The liexagonal prisms oi pyrargyrite are usually 
torminatetl by a low hexagonal psrramid {310) or by a drusy tosal 
planB. The colour of pyrargyrite is usually greyish-blacli and the 
lustre met-ulUc-adamanano; large crystals are op.ique, but small ones 
and thin spUnter.saro desrp ruby-red by transinitttd light, hence the 
name, from Or. vjig (fire) and tpyufti (silver), given by E. F. (i'oekor 
in 1831. Thu streak is puiphsh-red, thus difteiing markedly 
from the scarlet streak of proustite and atiording a ready moans of 
dislinguishing the two mineral*. The hardness ia 2i, and the 
specific gravity 5-83 ; the refractive indices ,md birefr&gonce are 
very liigh, « =* .T0H4, t 2-881. Thrro is no very distinct cleavage 
and the fracture is conchoidal. The mineral occurs in metaUiferoub 
veins with calclte, argentiferoua galena, native silver, native arsenic, 
ftc. The beat crystallized specimens are from SI An<lreaaberg in 
the Harz, Freiberg in Saxony, and Guauajuato in Mexico. It is 
not nncommon in many silver mines in the United States, but 
rarely as distinct crystals; and it has been found in some Cornish 
mines. 

Although the " red silver ores " afiord a good example of isu- 
raorphizm, they rarely form mixtures; pyrar^rite rarely contains 
as much as 3% of arsenic replacing antimony, and the same is true 
of antimony in -proustite. Dimorphous with pyrargyrite and 
proustite respt-ctively are the rare monoclinic species p3rTOstilpnite 
or fireblende (Ag^SbS,,) and xanthoconitc (Ag,,,AsS;,); these four 
rainomls thus form an iaodimorphou!i group. (L. J. S.) 

PYBAZOTES, PiAziNBS, or Paj^iazines, in organic chem¬ 
istry', a group of ccanpounds containing a ring system composed 
of 4 carbon atoms and 2 nitrogen atoms, the nitrogen atoms 
being in the para po.sition. The di- and tri-methyl deri-yatives 
are found in the fusel oil obtained by fermentation of beet¬ 
root sugar (JS. C. Morin, Camples rindtis, 1888, 106, p. 360), 
They were first prepared synthetically by reducing the iso- 
nitrosoketones. They may also be prepared the iimer con¬ 
densation of a-aminoaldehydes or a-aminoketones in the 
presence of a mild oxidizing agent, such as mercuric chloride 
or copper sulphate in boiling alkaline solution (L. Wolff, Ber., 
1893, s6, p. 1830; S. Gabriel, ibid. p. 2207); and by the action 
of ammonia on a-halogen ketonic compounds (W. Staedel and 
L, Ru^eimer, Ber,, 1876,9, p, 563; V. Meyeh and E. Braun, Ber., 
1888, 21, p. 19). They are also formed when grape sugar is 
heat^ with ammonia or when glycerin is heated with 
ammonium chloride and ammonium phosphate (C. Stoehr, Jourti. 
prakt. Chem., 1895 (*)> SGP- 45 °; ‘896 (a), 54, p.481). They 
arc feeble basic compounds which distil unchanged. They arc 
mostly soluble in w'ater and somewhat hygroscopic in char¬ 
acter. Their salts are easily dissociated. Tlicy form char¬ 
acteristic con^unds with mercuric and auric chlorides. Their 
alkyl derivatives readily oxidize to pyrazine carboxylic acids. 

PyrariM, C,H<Nj, cryataUizos from water in prisms, which have 
a heliotrope odour. It melts at 55° C. and boils at 113'' C. It may 
also be obtained by elimination of carbon dioxide from the pyrazine. 
dicarboxylic acid formed when quinoxsiine is oxidized with alkaline 

E otassium pormanraoate (S. uabriel). 2-s‘‘DinietkyIpyTati»e, at 
etine, C4Hg(CH3)jN^ is obtained by reducing isonitrosoacatone, or 
by heating glycerin with ammonium chloride and ammonium 
phosphate. It bolls at 153" C. 

Two classes of dlhydropyrazfnes arc known, namt-lv the I’z 
and -2-3- dihydro-cumpaunas, cocreapoiuling to the formulae If. and 
111., pyrazine being 1.:— 

HC-N-CH HC-NH-CH HC'N-CHa ^-NH-CHs 

HC-N-CH HC-NH-CH HC-N-tH, HX-NH-tH, 

I (Pyrazine) 11 (1-4 dihydro) III (2-3 dihydro) IV (Piperaaino). 

Those of rile former type are obtained by condensing a-bromketones 
with primary amines (A. T. Mason. Joum. Chem. S^., 1893, ^3, p. 

the litter type result on condensing alkylcnc diamines with 
a diketones. The 2-3 derivatives are somewhat unstable compounds, 
since on heating they readily give up two hydrogen atoms. Tetra- 
kydra^aei^es of the i'2-3-4 type have also been obtained (L. 
Garzim, B*r., 1891, 24, 95O R). Hexah^iropyreuine or piperuiru 
(foimalg, IV. aboye), also known as diethylene diamine, may be 
prepared by reducing pyrazine, or, better, by combining aniline an<l 
ethylene bromide tofenn d^enyl diethyiroe diamine, the dinitroso 
campound of which hydielyies to para-dinitrosophcnol and pipera¬ 


CII:CI 1 


'-'XA.SaiAs. 


zine. It is a strong base, melting at 104° and boiling at i43°-i46*. 
It is used in uedioine on account of the high solubility of its salt 
with uric acid. 

PYRAZOLE8, in organic chemistry, a series of heterocyclic 
compounds containing a five-membered ring consisting of three 
carbon atoms united to two nitrogen atoms, 
thus: the derivatives are orientated from the 
imino group, the secisnd position being at the 
other nitrogen atom. Pytatole, CjH^Nj, was 
obtained by E. Buchner {Ber., 1889, 22, p. 2165) by heating 
pyrazole 3.4.5.-1riciu-boxylic acid; and by L. Balbiano {Ber., 
1890,23, p. 1103), who conden.sed epichlorhydrin with hydrazine 
hydrate in the presence of zinc chloride : 

CjHjOCl « C,H,N, + Nsll,-Ha +• H,0 + 

It may also be prepared by the union of diazomethane with 
acetylene (H. v. Pechrannn, Ber., 1897, 31, p. 2950), and 
by warming the acetal of propargyl aldehyde with an aqueous 
solution of hydrazine sulphate {Ber., 1903, 36, p. 3662). It 
i-rystallizes in colourless needles, ).s very stable and behaves 
as a weak base. It does not combine with the alkyl iodides. 
Amraoniacal silver nitrate gives a precipitate of pyrazole silver. 

The homologues of pyrazole nuiy bo obtained by digesting B- 
tliketonm or S-ketn-aldehydcs with phenylhydrazine; by heating 
tho phimylhydrazoncs of some monoketones with acetic anhydride; 
by t-liminalion of hydrogen from pyrazolines, and by distilling 
pyrazolones and pyrazolidones over zinc dust. They are all weak 
1]as<-.s, which combine directly with the alkyl iodides and form double 
aalts with mercuric and platinic chlorides. On oxidation with 
potas.sium permanganate the C-alkjd-derivatives give carboxylic 
acids, whilst the JV-plicnyl dcrivatis’cs frequently split off the 
phenyl group (especially if it be amidated) and have it replaced 
by hydrogen. On reduction, the pyrnzoles with a free :NH group 
are scarcely affected, whilst the JvAphenyl derivatives give pyrazo¬ 
lines. or by the use of very strong reducing agents tho ring is ruptured 
and trimothylenodiamine derivatives are formed. They yield 
substitution derivatives with the halogens, bromine being tne most 
effective. The chloro-dc-rivatives are most readily prepared from 
the pyrazolones by the action oi plio.sphorus oxy-chleme. 

The pyrazole carboxylic acids may also be obtained by con¬ 
densing S-diketonc or oxymethylone ketone carboxylic esters with 
hydraonos, or the diazo fatty ester* with acetylene dicarboxylic 
osiers: NjCH-COjR +• Cu(COjR), = C,HNj(CO^R)^3-4'5]; by heating 
g-diketones and diazo-acetic osier with sodium hydroxide (A. 
Klages, Ber., 1903, 3 £>. P- f 128), and from the diazo-anhydridcs ot 
fl-diketoncs or ;»-ketcmic acids. These acids all split CO„ readily 
when heated, most oa-sUy from the carboxyl group in position 3. 
and with most difficulty from the group in position 4. 

Tile dihydropyrazoles or pyraxolines arc loss stable than the pyra- 
zolcs and are more like unsaturated compounds. They may be 
obtained by the reduction of pyrazoles (especially JV-phenyl deriva¬ 
tives) with sodium in alcoholic solution; 1^ condensing diazo-acetic 
ester nr diazomcthanc with ethylenic compounds (fumaric ester, 
&c.) (E. Buchner. Ber., 1800, 23, p. 703; Ann., 1895. 284. P- ztz; 
H. V. Pochmann, Ber., 1894, 27, p. 1891), and by rearrangement oi 
the hydrazonoB of a-olefine aldehydes or ketones on warming or on 
distUiatlon. They are weak bases which are only soluble m con¬ 
centrated acids. On reduction they yield pyrazoUdines, or the ring 
is broken; and when oxidized they form blue or red colourin.'; 
roattcra. The carboxylic acids show a remarkable Ix-haviour oil 
heating, the nitrogen is entirely eliminated, and trimcthylene car¬ 
boxylic adds are obtained (see PoLYMS-rHYl.ENEs). Pyrazoline is 
a colourless liquid which boils at 144° C. It may be prepareil 
by- tho action of diazomelliane on ethylene (E. AzzarelUi. Cate., 
1906, 36, (1.), p. 628). 

The p^atohnes (ketodihydropyrazoles), fiisl prcp.tred by L. 
Knorr in 1883, result from the cllnunatlon of the elements of alrohot 
from the hydrazones of j»-kotonic acids; or on the oxidation of the 
pyrazolidones with ferric chloride. Three types are possible with 
the formulae; 

HiC-COv HC-CO V HCCH 

Hi:N H^-NH> 0^.NH>« 

Pyrazolone-5 Anttpi'rine type Pyrarolone-3 
They form salts with both acids and bases, and yield benzylidine and 
Isonitroso derivatives. Pyrazolone is obtained by the condensation 
of hydrazine with formylacetic ester. -It is a colourless c>ys4alline 
solid which melts at C. s-Phenyl-ymethylpyratomne~$ i.s 

antipyrine (j.».). The isomeric i-phenyl-ymeBiylp^aeotone-i Is 
formed by condensing aceto-acetic ester with acetophenylhydrazine 
in the presence of phosphorus oxychloride, or by the .action of 
ferric chloride on the corresponding pyrazolidone, which is produced 
by condensing phonylhydiazine with a d-balogen butyric acid. 
V^en methylated it yielda isoantipyrine, an isomer of antipyrine, 
which is more poisonous. 
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The pyraioU 4 hii!» «re tetrehydropynuolei. The N-phenyt de¬ 
rivative, from aodium phcnylhydrazino and trimotUylene bromide, 
is an oil which readily oxidizes to phenylpyn^line on exposure. 
The corresponding keto-derivatives, or p^atoUdones, are produced 
by the action of hydrazines on the ;g-halold acids or luS-olefino 
dtcarboxyiic acids. Isomeric compounds n»y wse here when 
phenylhydrazino is used, tho keto-group talcing either tho 3 or 5 
position; thus with /3-iodopropionic acid i-phenylpyrazoUdone-5 
IS formed, whilst potassium fl-iodopropionate gives the 3-comi>onnd. 
Isomers of this type may be distinguished by the fact that the 
pymzofidone-5 compounds are basic, whilst the 3-compounds arc 
acidic. The simplest member of the series, pyrazoUdone-5, is a 
liquid which is formed l»v the action of hydrazine on acrylic acid. 1 
The 3'5-pyiazoUdoncs are tho cyclic hydrazidcs of the malonic acid j 

SCTICR 1 

Thiopyrazoies have been obtained by A. Michaelis (Ann., 1904, i 
331. p. 197: •Bw., 1904, 37, p. 2774) by the action of an aqueous or 
alcoholic solution of the methyl chloride or iodide of phcnylmcthyl- 
chlorpyrazolc on a solution of an alkaline hydrosulphide into which 
carbon bisulphide has been passed; or by the action of sodium thio¬ 
sulphate on antipyrino hydrochloride or a similar compound. 
The simplest member of the group is probably to be represented 


HC;C{SH). 

I or 

N / 


CHyC 


H,C—CSx. 
CH,,-C = 




PYRENE, CiijHio, a hydrocarbon found together with 
chrysene in the last portion of the coal tar distillate, and also 
in “ Stupp ” fat. 


The crude solid product from the tar distillate i.s digested with 
carbon bisulphide to dissolve the pyrene, the solution filtered and 
the .solvent evaporated. The residue is dissKih-cd in alcohol and to 
the cold saturated solution a cold alcoholic solution of picric acid 
is added. The picrato so formed is then decomposed by aranuinia. 
On its separation from " Stupp ” fat sec E, Hambergcr and M. PhiUj^ 
Ann., 1887, 240, p. iCn. It crystallizes in monoclinic tables which 
melt at 148-149° C. Chromic acid oxidizes it to pyrene rjuinone, 
C„H, 0 „, and pyrenic acid, The ficrate, which is easily 

soluhle in benzene, crystallizes in long red needles melting at 222 . 
When heated with hydriodic acid and phosphorus to 200° C. it 
yields a hexahydrlde. It baft been obtained synthetically by M. 
Ideund and If. Michaels (B«r., 1897, 30, p, 1383) by distillmg 
thebenol over zinc dust in a stream of hydrogmi, or by the action 
of hydriodic acid and phosphorus at 220° C. on tliebenoL 


PYRENEES [Span. Pirineos, Fr. Pyrhtifs], a range of moun¬ 
tains in south-west Europe, separating the Iberian Peninsula 
from France, and extending for about 240 m., from the Bay of 
Bi.scuy to Cape Creus, or, if only the main crest of the range be 
considered, to Cape Cerbire, on the Mediterranean Sea. For ' 
the most part the main crest constitutes the Franco-Spenish 
frontier; the principal exception to this rule is formed by the 
valley of Aran, which belongs orugraphically to France but 
politically to Spain. The Pyrenees are conventionally divided into 



three sections, the central, the Atlantic or western, and the 
eastern. The central Pyrenees extend eastward from the Port 
de Canfranc to the vaUey of Aran, and include tlic highest 
summits of the whole chain, Aneto or Pic deNithou (11,168 ft.), 
in the Maladetta ridge, Posets (11,047 ft-)) Mont Perdu or 
Monte Perdido (10,997 ft.). In the Atlantic Pyrenees the 
average altitude gr^ually diminishes westward; while in the 
eastern Pyrenees, with the exception of one break at the eastern 


extremity of the Pyr 4 n 6 es Ari^eoises, the mean elevation is 
maintained with remarkable uniformity, till at last a rather 
sudden decline occurs in the portion of the chm known as the 
Alb^res, This threefold division is only valid so far as the 
elevation of the Pyrenean chain is concerned, and does not 
accurately represent its geological structure or general con¬ 
figuration. The careful examination of the chain by members 
of the English and French Alpine Clubs has since 1880 consider¬ 
ably modified the views held with respect to its general chw- 
acter; the southern versant, formerly regarded as inferior in 
area, has been proved to be the more important of the two. 

It has been recognized, as shown in the maps of MM. Schrader, 
de St Sand and Wallon, that, taken as a whole, the range must 
be regarded, not as formed on the analogy of a fern-frond or 
fisli-bone, with the lateral ridges running down to the two op- 
jjosite plains, but rather as a swelling of the earth’s crust, the 
culminating portion of w-hich is composed of a series of primi¬ 
tive chains, v/hich do not coincide with the watershed, but cross 
it obliquely, as if the ground had experienci^ a sidewise thrust 
at the time when the earth’s crust was ridged up into the 
long chain under the influence of contraction. Both the orderly 
arrangement of these diagonal chains and the agreement which 
exists between the tectonic and geological phenomena are 
well shown in the geological and hypsometrical maps published 
in the Annuairc du CM Alpin jranfais for 1891 and 1892 by 
MM. Schrader and de Margerie. The primitive formations of 
the range, of which little beyond the French portions had 
previously been studied, are shown to be almost all continued 
diagonally on the Spanish side, and tlie central ridge thus pre¬ 
sents the appearance of a series of wrinkles with an inclination 
(from north-west to south-east) greater than tliat of the chain 
as a whole. Other less pronounced wrinkles run from south¬ 
west to north-east and intersect the former series at certain 
points, so that it is by alternate digressions from one to theotiier 
series that the irregular crest of the Pyrene^ acquires its general 
direction. Far from having impressed its own direction on 
the orientation of the chain at large, this crest is merely the 
resultant of secondary agencies by which the primitive mass 
has been eroded and lessened in bulk, and though its import¬ 
ance from a hydrographic point of view is still considerable, 
its geological significance is practically nil. 

I Geology .—The Pyrenees are divided by E. de Margerie and F. 

Schrader into a number of longitudinal zones. The central zonu 
consists of Primary rocks, together with great masses of granite. 
It forms most of the higher summits, but wdst of the Pic d’Anic 
it disappears beneath an unconformable covering of Cretaceous 
deposits. On the French side the central zone is followed by (i) 
the zone of ArUge, consisting of Lower Cretaceous and Jurassic beds, 
together with granitic masses; (2) the zone of the Petites PyrfinAes, 
Upper Cretaceous and Eocene; and {3) the zone of the Corbiircs, 
consisting of Eocene and Primary rocks. On the Spanish side, from 
north to south, are (i) the zone of Mont Perdu, Upper Cretaceous 
and Eocene; (2) the zone of Aragon, Eocene; and (3) tho zone of 
the Sierras. Trias, Cietaccous and Eocene. In France the zones 
arc clearly defined only in the eastern part of the chain, while towards 
the west they merge into one another. In Spain, on the other hand, 
it is in the central part of the chain that the zones are most distinct. 
Although the number of zones recognized is tlie same on the two 
flanks they do not correspond. The zone of the CorbiAres has no 
cnuiviilcnt in Spain, while m France there is no definite zone of Eocene 
like that of Aragon. The zone of the Petites Pyrinies, however, is 
clearly homologous with that of the Sierras. On the northern side 
granitic masses occur in the zone of Ariege amongst the Jurassic 
rad Lower Cretaceous beds. On the soiitlicm side they are not 
found except in the axial zone, and the Jurassic and Lower Cre¬ 
taceous deposits arc reduced to a narrow tend. In spite of these 
differences between tho two flanks, the structure is to some extent 
symmetrical. On the north the greater number of the ovetfolds 
lean towards the north, while on the south they lean towards the 
south. Thus the chain shows the typical fan-structure which has 
long teen recognized in the western Alps. 

Since the publication of the maps byde Margerie and Sthiader 
it has teen shown that the phenomena of " recouvrement " play 
almost as large a part in the Pyrenees as in the Alps themselves. 
Large masses of rock have beep brought upon nearly horizontal 
faufts (thrust -planes) over the edges of cither beds with which they 
originally had no connexion. In tho region of SaUea-dn-Salat, 
for example, patches of Trias lie discordantly upon the edges of 
the CroUceous and Tertiary beds. Several other similar cases 
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have been described; but denudation has been carried further than 
in the wcxstem AlpSj and accordingly the masses overlying the 
thrust-planes have been more completely removed {g.v,)^ 

The earth movements which raised the Pyrenees appear to have 
befpin in the Eocene period, but it was in Oligocene times that tho 
principal folding took place. The Pyrenees arc therefore contem* 
uiirancous with the Alps; but they appear to Imvo escaped the 
Miocene disturbances which afiected the fatter. 

Tlie arrangement of the Pyrenees in cliains genlly inclined near 
the centre but longitudinal everywhere else, is illustrated by the 
courses of the streams which flow down towards Spain. On the 
French side most of the longitudinal valleys have disappeared; 
and this is why the range has so long been described as sencluig out 
transverse spurs, the more important slope remaining unknown. 
It is, however, still possible to distinguish some traces of this torma- 
tion towards the east, where atmospheric denudation has been 
less active. On the south the principal streams, after cutting their 
way through the highest zone at right angles to the general direction 
of the range, become involved half-way to the plains in great longi¬ 
tudinal folds, from which they make their escape unly after traversing 
long distances without finding an outlet. 

The importance shown to attach to the Spanish versaiit lia-s 
greatly modified the values formerly assigned to the area and mean 
elevation of the Pyrenees. Instead of the 13,440 sq. m. formerly 
put down for the total, M. fschradcr found the area to be 21,044 
sq. m. Of this total 6300 sq. m. fall to the northern slope and 14,654 
sq. m., ». e. more than double, to the southern, the ditiercnce being 
mainly due to the zone of plateaux and sierras. The mean elevation, 
estimated by EUe dc Beaumont at 1500 metres (4900 ft.), has ^cn 
sensibly diminished by the addition of tliat zone to the system, and 
it must now be placed at only tzoo metres (3930 ft.) for the range 
as a whole; so important a part is played by Uie above-mentioned 
plateaux of small elevation in a chain whose highest summit reaches 
II, 108 ft., while tlie passes show a greater altitude than those of 
the Alps. 

Four conspicuous features of Pyrenean scenery are the ab¬ 
sence of great lakes, such as fill the lateral vallej’s of the Alps; 
the rarity and great elevation of passes; the large number of the 
mountain torrents locally called gaves, which often form lofty 
waterfalls, surpassed in Europe only by those of Scandinavia; 
and the frequency with which the upper end of a valley assumes 
the form of a semicircle of precipitous cliff.s, locally railed a 
cirque. The highest waterfall is that of Gavamie (1515 ft.), 
at the head of the Gave de Pau; the Cirque de Gavarnic, in the 
same valley, is perhaps the most famous example of the cirque 
formation. Not only is there a total lark of those passe.s, .so 
common in the Alps, which lead across the gt;eat mountain chains 
at a far lower level than that of the neighbouring peaks, but 
between the two extremities of the range, where the principal 
highroads and the only railways run between France and Spain, 
there are only two passes practicable for carriages— the Cxil 
de la Perr.he, between the valley of the Tet and the valley of the 
Segre, and the Col de Somport or Pot de Canfranc, on the old 
Roman road from Saragos.sa to Oloron. 

Projects for further railway construction, including the build¬ 
ing of tunnels on a vast scale, have been approved by the French 
and Spanish governments (see Spain ; Contmunicniipns). 

The metallic ores of the Pyrenees are not in general of much 
importance, though there are considerable iron mines at Vic 
dc Sos in Ari^ge and at the foot of Canigou in Pyr&i 6 es- 0 rien- 
tales. Coal deposits capable of being profitably worked are 
situated chiefly on the Spanish slopes, but the French side has 
numerous beds of lignite. Mineral springs are abundant and 
very remarkable, and specially noteworthy are the hot springs, 
in which the Alps, on the contrary, arc very deficient. The 
hot springs, among which those of Bagn^res de Luchon and 
Eaux-Chaudes may be mentioned, are sulphurous and mostly 
situated high, near the contact of the granite with the strktrfied 
rocks. The lower springs, such as those of Bagn^res de Bigorre 
(Hautes-Pyr 6 n 4 cs), Rennes (Aude) and Campogne (Aude), are 
mostly selenitic and not very warm. 

The amount of the precipitation, including rain and snow, is 
much greater in the western than in the eastern Pyrenees, 
which leads to a marked contrast between these sections of the 
chain in more than one respect. In the first'place, the eastern 
Pjrrenees are without glaciers, the quantity of snow falling there 
being insufficient to lead to their development The glac^rs are 
confined to the northern' slopes of the central Pyrenees, and do 
not descend, like those of the Alps, far down in the valleys, 


but have their greatest length in the direction of the mountain- 
chain, They form, in fact, a narrow zone near the crest of the 
highest mountains. Here, as in the other great mountain ranges 
of central Europe, there ai e evidences of a much wider extension 
of the glaciers during the Ice age. The case of the glacier 
in the valley' of ArgeWs in the department of Hautes-Pyr 6 n 4 es 
is the best-known instance. The snow-line varies in different 
parts of the Pyrenees from 8800 to 9200 ft. above sea-level, 

A still more marked effect of the preponderance of rainfall 
in the western Iiaif of the chain is seen in the aspect of the 
vegetation. The lower mountains in the extreme west are very 
well wooded, but the extent of forest declines eastwards, and 
the eastern Pyrenees arc peculiarly wild and naked, all the more 
since it is in this part of the chain that granitic masses prevail, 
There is a change, moreover, in the composition of the flora 
in passing from west to east. In the west the flora, at least in 
the north, resembles that of central Europe, while in the east 
it is distinctly Mediterranean in character, though the differ¬ 
ence of latitude is only about 1°, on both sides of the chain 
from the centre whence the Cobi^res stretch north-eastwards 
towards the central plateau of France. The Pyrenees are rela¬ 
tively as rich in endemic species as the Alps, and among the 
most remarkable instances of that endemism is the occurrence 
of the sole European species of Dioscorea (yam), the D. pyre- 
naica, on a single high station in the central Pyrenees, and that 
of the monotypic genus Xatadria, only on a high alpine pass 
between the Val d’Eynes and Catalonia. The genus most 
abundantly represented in the range is that of the saxifrages, 

! several species of which are here endemic. 

' In their fauna also the Pyrenees present some striking in¬ 
stances of endemism. There is a distinct species of ibex {Capra 
pyremica) confined to the range, while the Pyrenean desman 
or water-mole {Mygale pyrenaica) is found only in .some of the 
I streams of the northern slopes of these mountains, the only 
other member of this genus being confined to tlie rivers of south¬ 
ern Russia. Among the other peculiarities of the Pyrenean 
fauna arc blind insects in the caverns of Arit'ge, Uie principal 
genera of which are Anophthdmus and Adelops. 

The ethnology, folk-lore, institutions and history of the 
I Pyrenean region form an interesting study : see Aniiorra; 
Aragon; Basques; Bearn; Catalonia; Navarre. 

See H. Beraldi, Cent uns aux PyrinSes (1901). I.es bierras, cent 
ans apres Ramond (1902), Apres cent ans. Les Pics d'Europe (1903), 
and Les Pyrlnies orientates et VAritge (1904); P. Joanne, Pyrinies 
(1005); 11 . Belloc, The Pyrenees (1909); for geology, in addition to 
the pajiers cited above, A. Bro.sson, £tudes sur les formattons des 
Hauies et Basses Pyrtnies (Paris, Ministere des Travaiix Public-, 
1903); L. Carez, La dolose des Pyrinies franfaises (Paris, Miu, des 
Tr. P., 1903, ftc.); J. KousscI, Tableau strotigraphique des Pyrinies 
(Paris, Min. des Tr. P., 1904) I and for climate and flora T, Cook, 
Handbook to the Health Resorts on the Pyrenees, &c. (1905), and J. 
Bentham, Catalogue des plantes indigines des Pyrinies ct dc Bas- 
Languedoc (1820). 

PYRiM^ES-ORIEMTALES, a department of south-western 
France, bordering on the Mediterranean and the Spanish 
frontier, formed in 1790 of the old province of Roussillon and 
of small portions of Languedoc. The population, which in¬ 
cludes many Spaniards, numbered 213,171 in 1906. Area, 
1599 sq. m. 

The department is bounded N. by Aritgc and Aude, E. by the 
Mediterranean, S. by Catalonia, and W. by the rejiublic of Andorra. 
Its borders are marked by mountain peaks, on the north by the 
CorbiCTCS, on the north-west and south-west by the eastern Pyrenees, 
on the extreme south-east by the Albdres, which end in the sea at 
Cape Cerbera. Spurs of fliese ranges project into the department, 
covering its whole surface, with the exception of the alluvial plaui 
of Roussillon, which extends inland from the sea-coast. Deep and 
sheltered bays in the vicinity of Cape Cerbera are succeeded farther 
north by flat sandy beaches, along which lie lagoons separated 
from the sea by belfs of sand. The lagoon of St Nazaire is 2780 
acres in extent, and tliat of Ecucate on the borders of Aude is 
19.300 acres. Mont C.anigou (9137 ft.), though surpaased in height 
by the Carlitte Peak (9583 ft.), is the most remarkable mountain 
hi the eastern Pyrenees, since it stands out to almost its full height 
above the plain, and exhibits with great distinctness the succession 
of zones of vegetation. From the base to a height of 1400 ft. 
arc found the orange, the aloe, the oleander, the pomegranate 
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and the olive; the vine grows to the height of 1800 ft.; next come 
the chestnut (2623 ft.), the rhododendron (from ^330 to 8330 ft.), 
pine (6400), and birch (O560); while stunted junipers grow to the 
summit. 

The drainage of the department is shared by the Tct and the 
Tech, which rise in the Pyrenees, and the Agly, wliich rises in the 
Corbidres. All throe flow eastwards into the Mediterranean. The 
Aude, the AriAge (an affluent of the Garonne) and the Stsgre (an 
affluent of the Ebro) also take their rise witliin the department 
and include a small ^rt of it in their respective basins. The Tet 
rises at the foot of the Carlitto Peak and descends rapidly 
into a very narrow valley before it debouches at Hie (between 
ITades and I^rpignan) upon the plain of Roussillon, where it flows 
over a wide pebbly bed and supphes numerous canals for irrigation. 
It is nowhere navigable, and its supply of water varies much with 
the seasons, all the more tliat it is not fed by any glacier. The 
Agly, which soon after its rise traverses the magnificent gorge of 
St Antoine de Calamus and, nearing its mouth, passes Rivesaltos 
(famous for its wines), serves almost exclusively for irrigation. 
The Tech, which after the Tet is the most imporfont river of the 
department, flows through Vaiiospir {vallis aspfra.) which, notwith¬ 
standing its name, is a green valley, clothed with wood and alive 
with industry; in its course the river passes ITats de Moilo and 
Arles-sur-Tcch, before reaching Am 41 ie-los-Bains and Ciret. In the 
lowlands the climate is that of the Mediterranean, characterizeil 
by mild winters, dry summers and short and sudden rain-storms. 
Ain 61 ie-les-I 3 ains is much frequented on account of its mild climate 
and sheltered position. The thermometer ranges from 85° to 95° !•. 
in summer, and in winter only occasionally falls as low as 26" or 27°. 
The mean amount of the rainfall is 27 in, on the coast, but increases 
towards the hills. Tile most common wind is the fratnonlane from 
N.N.W., as violent as the mistral of Provence and extremely 
parching. The marinaila blows from the S.S.E. 

The cultivated land in Pyr6iiiic.s-Orientales is devoted to 
w’ine-growing, market-gardening and fruit tmlturc, the pro¬ 
duction of cereals being comparatively unimportant. The 
main source of wealth to the department is its wine, of which 
some kinds are strongly alcoholic and others arc in request as 
liqueur wines (Rivcsaltes, Banyuls). The cultivation of early 
vegetables (artichokes, a,sparagu.s, tomatoes, green peas), 
which is specially flourisHng in the irrigated lowlands, and 
fruit-growing (peaches, apricots, plums, pears, quinces, pome¬ 
granates, almonds, apples, cherries, walnuts, chestnuts), which 
is chiefly carried on in the river valleys, yield abundant returns. 
The woods produce timber for the cabinet-maker, cork, and 
bark for tanning. ].arge flocks of sheep feed in the pastures 
of the Pyrenees and Corbi^res; the keeping of silkworms and 
bees is also profitable. In iron I’yrdn^es-Oricntalcs is one of 
the richest departments in France, llie greater part of the ore 
being transported to the interior. Lignite and various kinds 
of stone itre worked. The mineral waters arc much rcsortt^d 
to. Amdlie-les-Bains has hot springs, chalybeate or sulphurous. 
In the arrondisr.cment of Cdrel there are also the establishments 
of La-Presle-les-Bains, near Prats de Moilo, with hot sulphurous 
springs, and of Le Boulou, the Vichy of the ^renees. Near 
Prades are the hot sulphurous .springs of Molitg, and a little 
north of Mont Canigou are the hot springs of Vcmet, containing 
sodium and sulphur. In the valley of the Tet the sulphurous 
and alkaline springs of Thuds reach a temperature of 172“ F. 
The baths of I.es Esculdas, near Montluuis, are hot, sulphurous 
and alkaline. There are oil-works and sawmills, and the 
manufactures of the department include the making of whip- 
handles, corks, cigarette paper, barrels, bricks, woollen and 
other cloths, and espadrilles (a kind of shoe made of coarse 
cloth with esparto soles). Of the ports of the department 
Port Vendres alone ha.s any importance. Imports mclude 
timber, Spanish and Algerian wine, cereals, coal; among tlie 
exports are wine, timber, vegetables, fruit, honey, oil and manu¬ 
factured articles. The department is served by the Southern 
railway. The chief route across the Pyrenees is from Perpignan 
by way of Montlouis, a fortified place, to Puigeerda, in the 
Spanish province of Gerona, through the pass of La Perche, 
skirting in the French department an enclave of Spanish terri¬ 
tory. Three other roads run from Perpignan to Figueras 
through the passes of Perthus (defended by the fort of Belle- 
garde), Banvuls and Balistres, the last-named being traversed 
by a lailway. The chief towns of the three arrondissements 
are Perpignan, Cdret and Prades; there are 17 cantons and 
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23* communes. The department constitutes the diocese of 
Perpignan, and is attached to the appeal court and the 
academy of Montpellier and to the region of the XVI. army 
corps, of which Perpignan is the headquarters, 

Perpignan, the capital town and a fortress of the first class, 
Arailie-les-Bains and Fine are the more noteworthy places, 
and are treated separately. Rivesaltes (5448) is the most 
populous town after Perpignan. Other places may be men¬ 
tioned. Plants has a curious church, triangular in shape, and 
of uncertain date. Popular tradition ascribes to it a Moslem 
origin. The church and cloister at Arles-sur-Tech are also of 
the I2th century. Boulc-d’Amont has a Romanesque church 
which once belonged to tlic Augustine abbey of Serrabona. 
It is peculiar in that its aisles open out into lateral porches, 
instead of communicating with the nave. The church of 
Casieil, whidi i.t of the iiih century, is a «lic of the ancient 
abbey of St Martin de Canigou. At St Michel-de-Guxa, near 
Prades, are fine ruins of a Benedictine abbey. The hamlet of 
Fontromeu, near Odeillo, has a chapel with a statue of the 
Virgin, which is visited by numerous pilgrims. 

PYRETHRUH. The pyrethrum or “ feverfew ” (nat. ord. 
Compositae), now regarded as a section of the genus Chrysan¬ 
themum, flowers in the early .summer months, and is remark¬ 
able for its neat habit and the great variety of character and 
colour which it presents. The type form is the ^ucasian 
species P. roseum of botanists, hardy perennial, with finely 
cut leaves and large flower heads, having a ray of deep rose- 
coloured ligulate florets surrounding the yellow centre or disk. 
They bloom during the months of May and June, as well as later, 
and are always most welcome ornaments for the flower borders, 
and useful tor cutting for decorative purposes. There are now 
many exrellent varieties, both single and double-flowered, in 
cultivation. 

The pyrethrum grows best in soil of a loamy texture; this should 
be well manured and deeply trenched np before planting, and 
should be mulched in the spring by a surface dressing ol hall-decayed 
manure; The plants may be increased by division, the side shoots 
being taken off early in .spring rather than in autumn, with a portion 
of roots attached. Plants disturbed in autumn frequently die 
during the winter. They may be placed either in separate beds or 
in the mixed flower border as may be required. In berls they can 
be supplemented as Uie season passes on by the intcrmixiure of 
later blooming subjects, such as gladioli. Slugs are often destruc¬ 
tive to the young shoots, but may be checked by a few sprinklings 
of soot or lime. Seeds should be sown m spring in a cold Iramc, and 
the young plants should be put out into beds when large enough, 
and should flower the followmg May. New varieties are being 
constantly uilvodnced; the reader is referred to the catalogues of 
nurserymen for named kinds. The jxjwdered root of P. roseum 
and other species is used in the manufacture of insect powders. 
P. parthenifolium var. aurem is the " golden-feather ” of gardens, 
so much employed as an edging to flower-beds. P. parthemum, 
pellitory or " feverfew," was formerly used in medicine. Its 
double-flowered form is well worth growing. P. ultginosum is 
the " great ox-oyc daisy " that flowers m September and October. 

PYRGI (mod. S. Severa), an ancient town of Etruria, Italy, 
on the south-west coa.st, 9 m. W.N.W. of Caere. The name is 
Greek (iriipyoi, towers), and the place of considerable antiquity. 
Remains of its defensive walls exist in polygonal blocks of 
limestone and sandstone, neatly jointed. They enclosed a 
rectangular area some 200 yds. in width and at least 220 yd.s. 
in length. The south-west wtremi^ has probably been 
destroyed by the sea. It contained a rich temple of Leucotliea, 
the foundation of which was ascribed to the Pelasgi. It was 
plundered by Dionysius in 384 B.c. Later it becMe dependent 
on Caere, though it is not probable that it was originally merely 
the harbour of Caere; Alsium (j.p.) is a good deal nearer (5 m. 
south). The Romans planted a colony here, which is first 
mentioned in 191 B.c. Later still it supplied fish to the capital, 
and became a favourite summer resort, as did also Punicum 
(S. .Marinella), 5 m. to the north-west, where are many 
remains of villas. Both were stations on the coast road (Via 
Aurelia). 

See G. Dennis, Cities and Cemeteries of Etruria, i. 289 (London, 
1883). • (T. As.) 
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have been described; but denudation has been carried further than 
in the wcxstem AlpSj and accordingly the masses overlying the 
thrust-planes have been more completely removed {g.v,)^ 

The earth movements which raised the Pyrenees appear to have 
befpin in the Eocene period, but it was in Oligocene times that tho 
principal folding took place. The Pyrenees arc therefore contem* 
uiirancous with the Alps; but they appear to Imvo escaped the 
Miocene disturbances which afiected the fatter. 

Tlie arrangement of the Pyrenees in cliains genlly inclined near 
the centre but longitudinal everywhere else, is illustrated by the 
courses of the streams which flow down towards Spain. On the 
French side most of the longitudinal valleys have disappeared; 
and this is why the range has so long been described as sencluig out 
transverse spurs, the more important slope remaining unknown. 
It is, however, still possible to distinguish some traces of this torma- 
tion towards the east, where atmospheric denudation has been 
less active. On the south the principal streams, after cutting their 
way through the highest zone at right angles to the general direction 
of the range, become involved half-way to the plains in great longi¬ 
tudinal folds, from which they make their escape unly after traversing 
long distances without finding an outlet. 

The importance shown to attach to the Spanish versaiit lia-s 
greatly modified the values formerly assigned to the area and mean 
elevation of the Pyrenees. Instead of the 13,440 sq. m. formerly 
put down for the total, M. fschradcr found the area to be 21,044 
sq. m. Of this total 6300 sq. m. fall to the northern slope and 14,654 
sq. m., ». e. more than double, to the southern, the ditiercnce being 
mainly due to the zone of plateaux and sierras. The mean elevation, 
estimated by EUe dc Beaumont at 1500 metres (4900 ft.), has ^cn 
sensibly diminished by the addition of tliat zone to the system, and 
it must now be placed at only tzoo metres (3930 ft.) for the range 
as a whole; so important a part is played by Uie above-mentioned 
plateaux of small elevation in a chain whose highest summit reaches 
II, 108 ft., while tlie passes show a greater altitude than those of 
the Alps. 

Four conspicuous features of Pyrenean scenery are the ab¬ 
sence of great lakes, such as fill the lateral vallej’s of the Alps; 
the rarity and great elevation of passes; the large number of the 
mountain torrents locally called gaves, which often form lofty 
waterfalls, surpassed in Europe only by those of Scandinavia; 
and the frequency with which the upper end of a valley assumes 
the form of a semicircle of precipitous cliff.s, locally railed a 
cirque. The highest waterfall is that of Gavamie (1515 ft.), 
at the head of the Gave de Pau; the Cirque de Gavarnic, in the 
same valley, is perhaps the most famous example of the cirque 
formation. Not only is there a total lark of those passe.s, .so 
common in the Alps, which lead across the gt;eat mountain chains 
at a far lower level than that of the neighbouring peaks, but 
between the two extremities of the range, where the principal 
highroads and the only railways run between France and Spain, 
there are only two passes practicable for carriages— the Cxil 
de la Perr.he, between the valley of the Tet and the valley of the 
Segre, and the Col de Somport or Pot de Canfranc, on the old 
Roman road from Saragos.sa to Oloron. 

Projects for further railway construction, including the build¬ 
ing of tunnels on a vast scale, have been approved by the French 
and Spanish governments (see Spain ; Contmunicniipns). 

The metallic ores of the Pyrenees are not in general of much 
importance, though there are considerable iron mines at Vic 
dc Sos in Ari^ge and at the foot of Canigou in Pyr&i 6 es- 0 rien- 
tales. Coal deposits capable of being profitably worked are 
situated chiefly on the Spanish slopes, but the French side has 
numerous beds of lignite. Mineral springs are abundant and 
very remarkable, and specially noteworthy are the hot springs, 
in which the Alps, on the contrary, arc very deficient. The 
hot springs, among which those of Bagn^res de Luchon and 
Eaux-Chaudes may be mentioned, are sulphurous and mostly 
situated high, near the contact of the granite with the strktrfied 
rocks. The lower springs, such as those of Bagn^res de Bigorre 
(Hautes-Pyr 6 n 4 cs), Rennes (Aude) and Campogne (Aude), are 
mostly selenitic and not very warm. 

The amount of the precipitation, including rain and snow, is 
much greater in the western than in the eastern Pyrenees, 
which leads to a marked contrast between these sections of the 
chain in more than one respect. In the first'place, the eastern 
Pjrrenees are without glaciers, the quantity of snow falling there 
being insufficient to lead to their development The glac^rs are 
confined to the northern' slopes of the central Pyrenees, and do 
not descend, like those of the Alps, far down in the valleys, 


but have their greatest length in the direction of the mountain- 
chain, They form, in fact, a narrow zone near the crest of the 
highest mountains. Here, as in the other great mountain ranges 
of central Europe, there ai e evidences of a much wider extension 
of the glaciers during the Ice age. The case of the glacier 
in the valley' of ArgeWs in the department of Hautes-Pyr 6 n 4 es 
is the best-known instance. The snow-line varies in different 
parts of the Pyrenees from 8800 to 9200 ft. above sea-level, 

A still more marked effect of the preponderance of rainfall 
in the western Iiaif of the chain is seen in the aspect of the 
vegetation. The lower mountains in the extreme west are very 
well wooded, but the extent of forest declines eastwards, and 
the eastern Pyrenees arc peculiarly wild and naked, all the more 
since it is in this part of the chain that granitic masses prevail, 
There is a change, moreover, in the composition of the flora 
in passing from west to east. In the west the flora, at least in 
the north, resembles that of central Europe, while in the east 
it is distinctly Mediterranean in character, though the differ¬ 
ence of latitude is only about 1°, on both sides of the chain 
from the centre whence the Cobi^res stretch north-eastwards 
towards the central plateau of France. The Pyrenees are rela¬ 
tively as rich in endemic species as the Alps, and among the 
most remarkable instances of that endemism is the occurrence 
of the sole European species of Dioscorea (yam), the D. pyre- 
naica, on a single high station in the central Pyrenees, and that 
of the monotypic genus Xatadria, only on a high alpine pass 
between the Val d’Eynes and Catalonia. The genus most 
abundantly represented in the range is that of the saxifrages, 

! several species of which are here endemic. 

' In their fauna also the Pyrenees present some striking in¬ 
stances of endemism. There is a distinct species of ibex {Capra 
pyremica) confined to the range, while the Pyrenean desman 
or water-mole {Mygale pyrenaica) is found only in .some of the 
I streams of the northern slopes of these mountains, the only 
other member of this genus being confined to tlie rivers of south¬ 
ern Russia. Among the other peculiarities of the Pyrenean 
fauna arc blind insects in the caverns of Arit'ge, Uie principal 
genera of which are Anophthdmus and Adelops. 

The ethnology, folk-lore, institutions and history of the 
I Pyrenean region form an interesting study : see Aniiorra; 
Aragon; Basques; Bearn; Catalonia; Navarre. 

See H. Beraldi, Cent uns aux PyrinSes (1901). I.es bierras, cent 
ans apres Ramond (1902), Apres cent ans. Les Pics d'Europe (1903), 
and Les Pyrlnies orientates et VAritge (1904); P. Joanne, Pyrinies 
(1005); 11. Belloc, The Pyrenees (1909); for geology, in addition to 
the pajiers cited above, A. Bro.sson, £tudes sur les formattons des 
Hauies et Basses Pyrtnies (Paris, Ministere des Travaiix Public-, 
1903); L. Carez, La dolose des Pyrinies franfaises (Paris, Miu, des 
Tr. P., 1903, ftc.); J. KousscI, Tableau strotigraphique des Pyrinies 
(Paris, Min. des Tr. P., 1904) I and for climate and flora T, Cook, 
Handbook to the Health Resorts on the Pyrenees, &c. (1905), and J. 
Bentham, Catalogue des plantes indigines des Pyrinies ct dc Bas- 
Languedoc (1820). 

PYRiM^ES-ORIEMTALES, a department of south-western 
France, bordering on the Mediterranean and the Spanish 
frontier, formed in 1790 of the old province of Roussillon and 
of small portions of Languedoc. The population, which in¬ 
cludes many Spaniards, numbered 213,171 in 1906. Area, 
1599 sq. m. 

The department is bounded N. by Aritgc and Aude, E. by the 
Mediterranean, S. by Catalonia, and W. by the rejiublic of Andorra. 
Its borders are marked by mountain peaks, on the north by the 
CorbiCTCS, on the north-west and south-west by the eastern Pyrenees, 
on the extreme south-east by the Albdres, which end in the sea at 
Cape Cerbera. Spurs of fliese ranges project into the department, 
covering its whole surface, with the exception of the alluvial plaui 
of Roussillon, which extends inland from the sea-coast. Deep and 
sheltered bays in the vicinity of Cape Cerbera are succeeded farther 
north by flat sandy beaches, along which lie lagoons separated 
from the sea by belfs of sand. The lagoon of St Nazaire is 2780 
acres in extent, and tliat of Ecucate on the borders of Aude is 
19.300 acres. Mont C.anigou (9137 ft.), though surpaased in height 
by the Carlitte Peak (9583 ft.), is the most remarkable mountain 
hi the eastern Pyrenees, since it stands out to almost its full height 
above the plain, and exhibits with great distinctness the succession 
of zones of vegetation. From the base to a height of 1400 ft. 
arc found the orange, the aloe, the oleander, the pomegranate 
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Home. 

Formula, 

Position 
of 8ub- 
stltuent.j 

Remarks. 

Plcolinic 

acid 

C,H4(C0,H)N 

a 

M.p. 137°. Easily solu¬ 
ble in water. Yellow 
coloration with 
FeSO,. Position of 
carboxyl group deter¬ 
mined by synthesis 
from «-naphthyl- 

araine (Z. Skraup and 
A. Cobenzl, Monats., 
1883, 4. P- 43 <>). 

Nicotinic 

acid 

C,H4(COaH)N 

s 

M.p. 228-229°. An oxi¬ 
dation product of 
nicotine, hydrastinc 
and borberine. Con¬ 
stitution determined 
by syiithcsis from 
8-nnphtliyla mine 
(Skiaup). ^ ^ , 

Quinolinic 

add 

C.Ha(CO,,H)4N 

a 0 

M.p. 192-195 with de¬ 
composition into nico¬ 
tinic acid. Formed 
by oxidation ot 
quinoline. 

Cincho- 

meronic 

acid 



M.p. 258-259°. Formed 
by oxidation of quin- 
liie, cinchonine, and 
of isuquinolinc. 

a-Carbo- 

cincho- 

muronic 

acid 

C.Ha(COaH),N 

•By 

M.p. 249-250°. Crystal- 
uzus with I An 

oxidation product of 
dnehonino, quinine 
and papaverine. 

M.p. 243®. An oxida¬ 
tion product of hcr- 
berine. Gives a red 
coloration with 
FeSO,. Boiling with 
glacial acetic add 
gives dnchomeronic 
acid. 

l^bero- 

nlc 

acid 

1 

C„H,(CO,ll),N 



Trigonelline, C:,H,lSiO„, the methyl betaine of nicotinic acid, wa* 
discovered in 1805 by Jahns {Ber., 1885, t8, p. 2518), and is 
found in the seeds of TrigoncUa and Strophanthus hispidus. It is 
very soluble in water. With baryta it yields methylaroine, and when 
hcatetl with concentrated hydrochloric acid to 260“ C. it yields 
methvl chloride and nicotinic acid. It was synthesised by A. 
Hantisch (Ber.. l 880 . it), p. Jl) by condensing methyl ioriide and 
poUssiuia nicotinate at 150° C. the resulting iodide being then 
decomposed by moist silver oxide. A. Kctet [Ber., 1897. 30, m 
2117) obtained it by oxidizing nicotine methyl hydroxide with 
potussium permanganate. Apophyltenic tuid, the 

methyl betaine of cinchomcronic acid, was synthesized by W. Koser 
[Ann.. 1886, 234, P- ttS), .... 

Piperidine or hexa-hydropyridine. WfuN. was first obtains in 
1848 by distilling pipeline with lime. It is fotmod in the hydrolras 
of piporine Iw alcoholic potash, by the reduction of triniethylene 
cyanide (A. tadenburg) and by the action of alkalis on s-cbioramyl- 
aniine, C 1 (CH,),-NH, (S. Gabriel, Ber.. 1892. 2j,p. 421). It is al» 
produced in the electrolytic oxidation of N-nitroso pipcndme in 
sulphuric acid solution [V. B. Ahrens, Ber.. 1898. 31, p. 2275). It 
is a liquid which boils at 105-106° C., and possesses an ammoniacal 
smell.* It is readily soluble in water, alcohol and ether, and is a 
very powerful base. It is oxidized to pyridine by heating with con¬ 
centrated sulphuric acid to 300° C.. or with nitrobenzene to 25°° C.. 
or with silver acetate to 180^ C. Being «n imide it readily yields a 
nitroso derivative, and N-olkyl and acidyl derivatives. The pipen- 
jj_C1W.1J4 WKon VkMt-M with (uminc? r" - 



peroxide oxidizes it to glutarumdc — - - - 

oxime (B. Wolficnslein, Ber.. 1904. 37. P- 3«8). A. W. Hofmann 
[Ber. 1881,•14, p. 660), by a process of exhaustive mcthylation and 
distillation, obtained the unsaturated hydrocarbon ptperylene, 
CHjiCH-CHj-CHtCHg, from piperidine (see also A. Ladenburg,/<««., 
1894, 279. P- 344 >- 

C,H„N(-t-CK,l) -* C,H„>’(CH,)^(+AgOH) -* 

C.H,^{CH.,)a-OH.*-(H-AgOH)C,H^(CH^,I-»-(4-CH,I)C,H,N(CH^ 
(distil) i 

QjH, + N(Ciy, + H,0 

J. v. Braun (B<!*'., 1904. 37 . P- * 9 i 5 ) showed that bcnsoyl 
dine, whan heated with phosphorus pentachloride to 200 C. m 
sfia.le<T tubes, yields benzonitrile, and pcntamethylenc dichlondc, 
thus leading to a simple method of preparing pontamcthylene 
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cianpouiids. At 125-130° C. the compound CjHjC Cl;N(CH^,-Cl 
is Stained: this with water yields benzoylamidochloraraylanune, 
C.H,CONH(CHi),Cl, which when heated with b^rochloric acid to 
170-180° C. furnishes •-chloramylamine, NHj(CH^jCl. a-Propyl- 
pipwidine is the alkaloid conine [g.v.). 

PYRimDINES, Metadiazwks or MiiUines, in organic 
chemistry, ii series of heterocyclic compounds containing a ring 
complex, composed of four carbon atoms and two nitrogen atoms, 
the nitrogen atoms being in the meta-position. The oxyderiva- 
tives of the tetraliydro- and hexahydro-pyrimidine,s are the 
uracils and the ureides of malonic acid (see ’^kva). The purins 
themselves may be considered as a combination of the pyri¬ 
midine and glyoxaline ring systems. For formulae see below; 
the numbers about the first ring explain the orientotion of 
pyrimidine derivatives. 

The pyrimidines may be. obtained by condensing i’3-di- 
ketones with the amidines (A. Pinner, Ber., 1803, 26, p. 2125). 

CH,'CO ^ NH„ C-CoH. CH,-C:N-= -- C-C,iH.. 

CH,CO(CHJ + HN CH:C(CH,)-N 

The / 3 -ketonic e.sters under like treatment yield oxypyrimidine;.. 
whilst if cyanacelic ester be employed then amino-oxypyrimi- 
dines are obtained. By using urea, guanidine, thiourea and 
related compounds instead of amidines, one obtains the 
uracils. The cyanalkines (aminopyrimidines) w'ere first ob¬ 
tained, although their constitution wa.s not definitely known, 
by E. Frankland and H. Kolbe (Ann., 1848,65, p. 269) by heating 
the nitriles of acids with metallic sodium or with sodium ethy¬ 
late between 130” C. and 180° C. 

3CH,,CN =C,HNa(CH,),-NH,[ 2 - 4 - 6 ]. 

Pyrimiiline, CJUNa, itself is a water-soluble base which nielts 
at 21“ C. and poascsses a narcotic smell. Its mcihyl derivatives 
yield the corresponding carboxylic acids when oxidizctl by potassium 
Mrmanganatc. The amino derivatives are .stable bases which 
readily yield substitution derivatives when acted upon by the 
halogen elements. Cyontnelhine. (dimethyl-aminopyr^i- 

diiie-2'4-b), melts at i8o-i8l° C. The simple oxypyrimidincs 
arc obtained by the action of nitrous acid on the amino derivatives, 
or by heating these latter with concentrated hydrochloric acid to 
l8o°^C, They show both basic and phenolic properties and arc 
indlifcr'cnt to the action of reducing agents. Acid oxidizing agents, 
however completely destroy them. By the acHon of phosphorus 
pentachloride, the hydroxyl group is replaced by chlonne. 

Bydropyrimidines.—Tbe dihydro derivatives are most probably 
those compounds which are formed in the condmaation of acidyl 
derivatives of acetone, with urea, guanidine, &c. Tetrahydropyrimi- 
dincs arc obtained by the action of amidines on trimethylcne bro¬ 
mide : 

Br(CH,),Br -P C,H,C(:NH)-NH, = 2HBr -f C<H,N.,(C,H,)[2]. 

The a-O-dikcto-tetrahydropyrimUlinea or uracils may bo considered 
as the ureides of 8-aldchydo, and 8-ketonic acids. Uracil and Us 
homologues may be obtained in many cases from the hydrouracils 
by the action of bromine, and subsequent elimination of the elements 
of hydrohroraic acid; or by the condensation of aceto-acetic c.ster 
and related sub.stanccs with urea, thiourea, guanidnie, &c. l/raeil, 
C H crystallizes in colourless needles, is .soluble lii hot water 

aid melts with decomposition at 335 ° Bydrouracil, C.H, 0 ,N„, 
is obtained bv the action of bromine and caustic alkalis on swem- 
amide (H. Weidel and E. Roithner, Monats.. 1896,17. p. 17 *) I by the 
fusion of H-amuiopropionic acid with urea; by the elcctmlytic 
reduction of barbituric acid [}. Tafel, Bet., 1900, 33, p. 3385). ^ 
bv the condensation of acrybe acid with urea at 210-220 C. (E. 
Fischer, Ber., lyoi. 34. P- ,r/ 59 )- It crystalli^s in nejzlles and is 
soluble in water. It melts at 275 C. ^-MethylutMtl, 
has long been known, having first been synthesized by K. &hrorcl 
(sac PURIN). It crvstalUzes in needles which melt at 320° C. and is 
Uuble in caustic alkalU. On oxidation with potasiiuin pennangau- 
ato it ill converted into acetyl urea, together with oth« ptotin^. 
.. .. . •> :e <x.W4o:v<.9^ Irom fVics mrrftcnnn<1inLf ttlfithvl 


thoxy-vmetbyi-O-chioTpyriniidinc, which on reduction and 
subwuunt troatmeut with hydrochloric acid is^ver^ mto 
thymin (O. Gemgross, Ber., 1905. 38, p. 5394). For omtiiods ot 
preparation and properties of numerous other pynmidmo com¬ 
pounds sec T. B. Johnson. Journ, Biol. Cktm.. 1906, &c.; Amer. Chent. 
Joum., 1906, Ac.; W. Traube.Bsr., 1900, Ac.; O. Isay, ibid.. 190O. 
39 ,.p. 251- 


N ; CH-ii 

CHiCHCH 
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Pyrumdine 
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NHjCiCH •Ci'CH, 
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NH-CO'NH 

CH.CH-CO 

Uracil 
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PraiTES> a term applied to iron disulphide when crystallixed 
in the cubic system, but used also in a general sense to designate 
a group of metallic sulphides of which this mineral is the most 
characteristic example. When employed as a group-name 
the constituent species are distinguished by prefixes: thus 
the type is called iron pyrites, wliilst other species are known 
as copper pyrites, arsenical pyrites, &c. The original word 
pyrites (from Gr. vvp, fire) had reference to the fact that sparks 
might be elicited on striking the mineral violently, as with 
flint, so that rvpinit M 6 ot meant a stone which struck fire. 
Hence the name seems to have been applied al;« to flint, and 
perhaps to emery and other hard stones. Nodules of pyrites 
have been found in prehistoric Ijarrows and elsewhere under 
conditions suggesting their use as a primitive means of pro¬ 
ducing fire. Even in late historic time it was employed in 
some of the old wheel-lock guns. Iron-pyrites was formerly 
called marcasite, a word variously written marcasin, marchasite, 
marchesite, marquesite, &c. The two names are now ap¬ 
plied to distinct mineral species. The compound FeSj is 
dimorphous, and the modem practice is to distinguish the 
cubic forms as pyrites and the orthorhombic as marcasite 
(f.v.). Sometimes, however, the term pyrites is loosely applied 
to both species, and the cubic pyrites is then differentiated by 
the name “ pyrite ”—a form which brings the last syllabic into 
harmony with the spelling of the names of most minerals. 

Iron pyrites, or pyrite, belongs ciystallogr.iphically to the parallel- 
faced hemihcdral class of the cubic system. Its common forms arc 



Fig. 1. Fig. 2. Fig. 3. 


the cube, the octahedron, and the pentagonal dodecahedron. Fig. i 
shows F the cube (100}, rf theoctahcdronfiii}, and ethc pentagonal 
dodecahedron ir(2io}. In lig. 2 ir {aioi andfiii} are associated with 

® /the dyakis-dodecaliedron » (341}; whilst 
fig. 3 shows a combination of ir faio} and ir 
1421}. The faces of thq cube are sometimes 
striated parallel to the edges between P 
and e (fig. i). the striae on each face being 
therefore at right angles to those of the 
adjoining faces, and indicating an oscilla¬ 
tory combination of the cube and penta¬ 
gonal dodecahedron. Fig. 4 illustrates a 
characteristic twin, formed by two inter¬ 
penetrating pentagonal dodecahedra. Such 
P .supplementary twins, known in Germany 

' _ a.s''twins of the Iron Cross,” are commonly 

brown by superficial conversion into limonitc. 

Pyrites present a conchoidal fracture, and a very indi.stinct cubic 
cleavage. Its hardness is about G, and its specific gravity 4’g to 
5-2, being rather more than that of marca.sitc. Moreover, the colour 
oi pyrites is pale bras,s-yeUow, whilst that of marcasite when untar¬ 
nished may be almost tin-white. From copper-p3Tites (chalco- 
pyrito) iron-pyrites is distinguished by its superior hardness an^ by 
Its paler colour. On exposure to meteoric influences pyrites com¬ 
monly becomes brown, by formation of ferric hydrate or limonite. 
whence the change is called “ limonitisation." Such a change is very 
common on the outcrop of mineral veins, forming what miners caU 
" gosian." Another kind of alteration which pyrites may suSer 
has been termed " vitrioliiation,” since the products are ferrous 
sulphate, with free sulphuric add and sometimes a basic ferric 
sulphate. It is often said that this saline change is more character¬ 
istic of marcasite than of pyrite, but according to H. N. Stokes this 
statement is incorrect, Contrary, too, to popular belief, ho has found 
a fibrous structure more common in pyntc than in marcasite. In 
some cases the two forms of iron disulphide occur in intimate associa¬ 
tion and are difficult to distinguish. 

According to the formula FeS.,, pj'rites contains theoretically 
4f/67 % of iron and 53'33 of sulphur. Practically, however, rt 
frequently contains other metals, such as copper, cutelt and nickel. 
Gold is often present, and in many gold-mining districts the precious 
metal is obtamed mainly from auriferous pyrites. As pyrites, from 
its brass-yellow colour, is sometimes mistaken for gold, it has been 
vulgarly called " fool’s gold.” Traces of thaluum, which are 
present in some pyrites, may be detected in the flues of the furnaces 
where the metal is rossted. Arsenic is an impurity which may be of 


serious consequence in some of the purposes to which pyrites Is 
applied. The presence of copper, nickel and arsenic is possibly 
due in many cases to traces of kindred minerals, like chalcopyrite, 
pentlanditc and mispickel. 

Pyrites is a mineral of very wide distribution, occurring 
under varied conditions and probably originating in variou.s 
ways. It is common in mineral-veins, usually associated with 
quartz, and is often known to miners as “ mundic.” It occurs 
crystallized, commonly in cubes, in schisto.se and slaty rocks, 
and less abundantly in the younger .sedimentary deposits. 
In coal it not infrequently forms bands and nodules known as 
” brasses,” and may also be finely disseminated through the 
coal as “black pyrites”; but much of the so-called pyrite.s 
of coal is really marcasite. Films of pyrites sometimes coat 
the joint-planes of coal. It is believed that the bluish colour 
of many clays and limestones is referable to the presence of 
finely divided pyrites, and it is known that certain deposits 
of blue mud now forming around continental shores owe 
their colour, in part, to disseminated iron sulphide. Pyritous 
shides have been largely used in the manufacture of alum, 
and are therefore known as “ alum-shales.” Many fossils are 
mineralized with pyrites, which has evidently been reduced 
by the action of decomposing organic matter on a solution 
of ferrous sulphate, or perhaps less directly on ferrous carbonate 
dissolved in water containing carbonic acid, in the presence of 
certain sulphates. A similar action probably explains the 
origin of pyrites and marcasite in coal and lignite, in clay and 
shales, and in lime.stone like chalk. 

Pyrites is largely worked for sake of the sulphur which it 
contains, and in many cases it has displaced brimstone in the 
manufacture of sulphuric acid. For this purpose its value 
depends on the proportion of sulphur present. Pyrites low in 
sulphur is incapable of sustaining its own combustion without 
the aid of an external source of heat, and 45 % of sulphur 
is, for economic reasons, usually regarded as the lowest admi.s- 
sible for sulphuric acid manufacture. It is also important for 
this purpose that the ore should be as free as possible from 
arsenic (.see Sulphuric Acid). 

An extremely important variety of pyrites is that which is 
more or less cupriferous, and is commonly known commercially 
as “ copper-pyrites ” (?.».), though distinct mineralogically 
from that mineral. It consists, indeed, mainly of iron-pyrites, 
with a notable but variable proportion of copper, sometimes 
with silver and gold, and not infrequently associated with lead 
and zinc sulphides. The copper probably exists as dissemi¬ 
nated chalcopyrite. Deposits of such cupriferous pyrites are 
widely distributed and are often of great magnitude. They 
arc generally of lenticular form, and usuiilly occur in or near 
-the contact of eruptive rocks with .schists or slates; the presence 
of the igneous rock being probably connected genetically with 
their origin. Among the best-known deposits of this character 
are those in the Huelva district, in the south-west of Spain, 
including the mines of Rio Tinto, Tharsis, Galanas, &c.; with 
those of San Domingos in Portugal. At Rio Tinto the ore is 
dirided into three classes:— 

(1) The poorest, containing an average of about r| % of copper, 
wluch a treated locally by leaching with water and liquor containing 
ferric sulphate, whereby the copper is dissolved out and afterwards 
precipitated by pig-iron, whilst the residue is exported as ordinary 
iron-pvrites. (4) Export ore, with from 4 to 5% of copper, in which 
tlie sulphur, copper and precious metals are utilized, and the residual 
iron oxide then sold as ’’ purple ore " for use in iron manufacture. 
(3) Smelting ore, which averages about 6% of copper, and is treated 
metallurgically as described under Copper. 

The world’s annual production of iron-pyrites is about 
1,700,000 tons. The largest producer is Spam, with upwards 
of ,350,000 tons, including the cupriferous pyrites. France 
yiel^ about 300,000 tons, largely from the Sain Bel mines, 
department of the Rhfine. Then follows Portugal, with its 
important output of cupreous pyrites. In the United States 
the production of pyrites now reaches more than aoo,ooo tons 
per annum. The state of Virginia is the chief producer, followed 
successively by Georgia, North Carolina, Colorado, Massachu¬ 
setts, California, Missouri, New York, &c. From Indiana and 
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Ohio a quantity of pyrites is obtained as a by-product in coal¬ 
mining. Newfoundland yields cupreous pyrites, worked at 
Pilley’s Island, whilst the nickeliferous pyrites of Sudbury in 
Ontario is partly m^netic (see Pyrrhotite). Magnetic 
pyrites of commercial importance occurs also in Virginia and 
Tennessee. The United Kingdom yields but little pyrites, 
the annual output being not more than about 10,000 tons. 
Large quantities of “ sulphur ore ” were, however, formerly 
worked in the Vale of Avoca, Co. Wicklow, Ireland. Finely 
crystallized specimens of pyrite are obtained from many other 
localities, especially from Cornwall, Elba and Traversella, near 
Ivrea, in Piedmont. 

See, (or the early history o£ pyrites. J, F. Henckel’s Pvritologia, Oder 
Kieshisforie (LeipziR, 1725) ;otwliich an English traiislaliou appeared 
in 1757, entitled Pyritologia; or a History 0} the Pyrites, the Prtnetpat 
Body in the. Mineral Kingdom. For a modern doBCription of the 
deposit of pyrites of eeonomic importance reference may lx- made to 
A Treatise on Ore Deposits, hy 1 . A. Phillips (2nd ed. by H. Louis, 
iSgO). For chemical means of distinguishing pyrite from marcasitc 
consult H. N. Stokes. " On Pyrite and Marcasitc,” Bull, V. S. Geol. 
Surv. No. t8o (1901). (F. W. K.*) 

PYRITZ, a town of Germany, in the Prussian province of 
Pomerania, 16 m. S.W. of Stargard by the railway to Custrin. 
Pop. (1905), 8600. It is still surrounded by walls with towers, 
and has two Evangelical churches. There are small manu¬ 
factures of machinery, bricks and sugar. Excellent wheat 
is grown in the vicinity, while another industry is the breeding 
of cattle. Near the town is a fountain, erected to mark the 
spring in which Otto, bishop of Bamberg, baptized the first 
Pomeranian converts to Christianity in 1124. Pyritz became a 
town in 1150. 

PYBOCATECHIN, or Pyrocatechol, ortho-dioxybenzcnc, 
05114(011)^, first prepared in 1839 by H. Reinsch on distilling 
catcchin (the juice of Mimosa catechu) -, occurs free in kmo and 
in beechwood tar; its sulphonic acid is present in the urine of 
the horse and man. It results in the alkaline fusion of many 
resins, and may be prepared by fusing ortho-phenolsulphonic 
arid, o-chlorphenol, o-bromphcnol, and o-phenoldisulphonic acid 
with potash, or, better, by heating its methyl ether, guaiacol, 
C „1 l4(OHXOCU8), a constituent of beechwood tar, with hy driodic 
sit'id. 

Pyrocatechm cry.stallizos in white rhombic prisms, which melt 
( 10.1° and boil at 245”; it is readily soluble in water, alcohol and 
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PYROIiDSITE, a mineral consisting essentially of manganese 
dioxide (MnOj,), of importance as an ore of manganese. It is 
a soft, black, amorphous mineral, often with a granular, fibrous 
or columnar structure, and sometimes forming reniform crust.s. 
It has a metallic lustre, and a black or bluish-black streak, and 
readily soils the fingers. The specific gravity i.s about 4-8. 

Supposed crystals of pyrolusite have been proved to be pseudo- 
morphs alter niaDganitc; in fact the mineral often results by the 
dehydration and oxidation of manganite (MiuO^.HgO), and for 
this reason it frequently contains a little water. True ctystala ot 
manganese dioxide are referred to the rare .species polianite : they 
arc tetragonal and isomorphous with cassiterite. Pyrolusite is 
an alteration product of other manganese ntinerals—manganite. 
rhodochrosite, rhodonite, &c. It occurs as iriegular nrnsses and 
nodules in the residual clayey materials resulting from the decom¬ 
position of various rocks, for example, limestone. That it is readily 
deposited from .solution is shown by the frequent occurrence of 
black dendritic markings in the crevices of rocks, excellent examples 
of which arc seen in mocha stone {g.v.) and in the lithographic stone 
of Solenhofen in hSavaria. It is deposited from the waters of some 
springs, and nianganiferous nodules arc dredged from the floor of 
the deep sea. 

A.S an ore it is extensively mined at llmenau and several other 
places in Thuringia, at Vordcrchrensdorf near Prossnitz in Moravia, 
Flatten in Bohemia, in North Wales, at spvera_l_ places m the 


psilomclane, has various economic applicat, 

used for the manufacture of spiegeleisen and ferromanganese, and 
of various alloys, such as manganese-bronze. As an oxidizing 
agent it is used in the preparation of chlorine and disinfectants 
(permanganates), and for decolorizing glass; when mixed with 
molten glass it oxidizes the ferrous iron to ferric iron, and so dis- 
cliarges the green and brown tints, hence the name pyrolusite, 
from r,r. irEp (tire) and Kitir (to wash). As a colouring material, 
it is used in calico printing and dyeing; for imparting violet, 
amber and black colours to glass, pottery and bricks; and in the 
manufacture of green and violet paints. (L. J. S.) 

PYROMETER (Gr. irOp, fire, fitrpov, a measure), an instru¬ 
ment for mea.suring high temperatures. The term was first 
used by Musschenbroek to denote an instrument wherein the 
expansion of a metal rod measured the temperature. Dis¬ 
continuous thermoacopcs, depending on the fusion of a metal 
or salt, are also employed. Prinsep prepared a series of alloys 
of silver and gold, and of gold and platinum, whose melting 
points, as determined by accurate instruments, covered a r^ge 
of temperature from 954° to 1775°, at intervals of from 2$'^ to 
30°. By placing ingots in a furnace and observing which one 
melted a fair idea of the temperature was obtained. Camelley 
and Williams employed certain salts of known melting point; 
tar. from i whilst the Seger's cones, employed If Tker- 

tcchin by raethylation with jHitash and potassium methyl : depend on the fusion of small cones made ot clay. (See f HER 
. . i... —i..*,:™ tt... I for Scientific forms.) 
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other. Ferric chloride gives a green coloration with the aqueous 
solution, whilst the alkaline solution rapidly changes to a green and 
finallv to a black colour on exposure to the air, ft reduces silver 
solutlon-s in the cold and alkaUiio copper on hcatin.g. 

Guaiacol 

pyrocatechin -,- . . ^ 

sulphate at 180“, or from anisol by nitration, rerluction of the 
orUio-nitroanisol to amino-anisol, which is then diawtized and 
boiled with water. It melts at 28“ and boils at 250°. It is employed 
in medicine as an expectorant. The dimethyl ether or veratrol 
is also used in medicine. Many other pyrocatechin derivatives have 1 
been suggested for therapeutic apphcatioii. Guaiacol carbonate 
is known as duotal, the phosphate as phosphatol, the phosphite as 
guaiaco-phosphal; phosphotal is a mixture of the phosphites of 
creosote phenols. The valerianic ester of guaiacol is knmvn as I 
geosote, the benzoic as benzosol. the salicylic as guaiacolsalol, while 
the glycerin ether appears as guaianiar. 

P^catechin readily condenses to form heterocyclic comTOunds; 
cyclic esters are formed by phosphorus trichloride and oxychloride, 
carbonyl chloride, sulphuryl chloride, 8rc.; whilst ortlio-phenylenc- 
diamine, o-aminophcnol, and o-aminothiophenol give phenazme, 
phenoxazino and thiodipheiiylaraine. 

PYR06AIX0L, or Pyrooallic Acid, a trioxybenzene, 
C„H,(OHL ( 1 : 2 : 3 ), prepared by Schcele in 1786 by heating 
g^ic acid, C,H/OH)jCO„H. It is also obtained by heating 
para-chlorphenofdisulphonic acid with pota.ssium Iiydroxide. 

It forms white plates, melting at 132°, readily .soluble in water, 
and subliming without decomposition. It is an energetic reducing 
agent a prop^ utilized in its application in gas analysis to absorb 
oxygen, and in photography (?,u.) as a developer. The aqueous 
solution is turned bluish black by ferrous sulphate contauung a 
ferric salt. It docs not combine with hydroxylaminc, as does the 
isomeric phloroglucin which yicld.s a trioxime (see PoLYMSlKYLENra). 
Pyrogallol dimethyl ether is found in beechwood tar. Pyrogallol 
has antiseptic properties and is employed medicinally in the treat¬ 
ment pf psoriasis. Eugallol, or monacetyl pyrogallol and lenigauol, 
or triacetyl pyrogallol, are also used. 


PYROMORPHITE, a miner^ species composed of lead ehloro- 
phosphate (PbCOPb^BOj),, sometimes occurring in sufficient 
abundance to be mined as an ore of lead. 

Crystals arc common, and have the form of a hexagonal prism 
terminated by the basal planes, sometimes combined with narrow 
faces of a hexagoual pyramid. Crystals with a barrcl-like curvature 
arc not uncommon. Globular and reniform masses are also found. 
As provKl by the etched figures on the faces, cry.stals possess the 
same parallel-faced hemihedrism as apatite, with whicli mineral 
pyromorpliite and also mimetite are isomorphous. Between pyro- 
nmrphite and the corresponding chloro-arsenatc (numetite, q.v.) 
the resemblance in external characters is so close that, as a rule, 
it is only possible to distinguish between them by chemical tests : 
and they were formerly confused under the names green lead 
ore " and " brown lead ore ” (Gcr. Grilnbleiere and Braunbleterz). 
The phosphate was first distinguished chemically by M. H. Klaproth, 
in 1784, .nnd it was n.araed pyiomorohitc by J. F, L. Hausmanii m 
1813. being so named from the Gr. wif (fire) and itopfh (form), 
because when a fragment of the mineral is fused the globule assumes 
a faceted form on solidifymg. The colour of the mineral is usually 
some bright shade of green, yellow or brown, and the lustre is 
resinous. The hardness is 3J and the specific gravity fi's-y-i. 
Owing to isomorphous replacement of the phosphorus by arsenic 
there may be a gradual passage from pyromorphite to mimetite. 
Varieties containing calcium isomorphously replacing lead are 
lower in density (specific gravity 5’9-b'5) and usually lighter m 
colour’ they bear the names “^polysphaerite *’ (because of the 
globular form). “ miesite " from Mies in Bohemia, ‘‘nussicrito 
from Nus.si6re near Bcaujeu, Rhone, France, and " cherokino" 
from Cherokee county in Georgia. 
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PTTomorpMto han resulted irom the altemtinn of galena in the 
oxidized poHions oi metalliierous veins, and is irequently suet with 
in the upper levels of lead mines. Finely crystallized specimens 
have Ix:cn found at Branbach and Ems in Massati, MVheal Alfred 
in Cornwall, Roughten Gill in Cumberland, Lcadliills in Scotland, 
Phoenixville in PeDnzylvania, Huelgoat in Fmlst6re, Brittany, 
&c. At the last-named locality, as well as at Wheal Hope, near 
Truro in Cornwall, there were formerly found curious pscudomorphs 
of galena after pyromorphite, known as " blue lead ore." 

(I,. J. S.) 

PYBOnSS, in chemistry, a group of heterocyclic compounds, 
containing a six-membered ring composed of five carbon atoms 
and one oxygen atom. Two types are known, namely, the 
a-pyrones. which may be regarded as the lactones of 8-oxydio- 
lefine carboxylic acids, and the y-pyrones, which may be 
regarded as anhydrides of diolefmc dioxyketones :~ 

(fl'l (8) (ll (2) 

(7)HC<; >0 

^ch-cq/ 

(8) («) (. 5 ) (O) 

o-Pyrone. 7-Pyronc. 

As a class, the pjTones are rather unstable compounds,the ring 
being readily broken. When digested with ammonia, the oxygen 
atom is replaced by the imino (; NH) group, and pyridoncs or 
oxypyridines are formed. 

a-Pyrones .—^The coumalic compounds belong to this scries, 
and were first obtained by A. Hantzsch in 1884 {Ann. 222, p. 1) 
and H. v. Pechmann {Bn.. 1884, 17, p. 936). 

o-Pyrotie or coumRliu, is obtained by distilling the mercury 

salt of coumalic acid (from malic acid and sulpliuric .acid) in a current 
of hydrogen. It is an oily liquid which boils at iob-toq° C... and 
with alkalis it gives formyl crotonic acid, HO.,C-CH:CH‘CH.-CHO. 
a'y-Dirhrthyl-a-j^rove or mesitone lactone, is obtniinfl from 

iso-dehvdracetic acid (from accto-acetlc ester and sulphuric acid). 
Phmyknumalin or a'-phenyl-a-pyrfne, CjHjfCiHjlOj. is found in 
ooto-bark. When heated with alkalis it yields benzoic acid and 
aceiophonone; reduction by hydriodic acid gives !-plienyl valeric 
acid, and when heated with ammonium acetate and ammonia 
it yields phenylpyridonc. It forms an addition product with 
phenol and with aniline; the latter gives diphcnylpyridono when 
boiietl with concentrated hydrooldoric acid. Paracirtoin. 
cvliich nl.so occurs in coto-rind, appears to be a bisoxymcthylenc 
phenylpyrone, C4HjOjC,H,,(Cnj,Oj. 

Various pyrnnones (ketodfhydrnpyrones) derived from the 
compound having formula I. (below) are known, the moat important 
of which is iehydracetic acid, CjHjO,, first obtained ^ Geuther 
{Jtna'sche Zeit, 1806. p. 8). It may be prepared by distilling acelo- 
acetic ester alone, by heating it with acetic anhydride to 200° C. 
or by heating acetyl chloride with pyridine to 200-220* C. ]. N. 
Collie regards it as having formula 11 ., whilst Feist (■■ftni. 1890, 257. 
p, 235) favours formula III. 

C>CCH:CH OCCH:CCHaCOCHa OC'CH;C-CH. 

hxcO'6 h„C-coo ch.,cohCco-6 

(I.) ■ (H.) ■ (in.) 

It crystallizes in tables wliich melt at 108-109° C., and is a weak 
acid. Alcoholic pota.sh converts it into aceto-acctic uslcr, and with 
concentrated aqueous caustic potash it is completely decomposed 
into acetone, acetic acid and carbon monoxide. 

y-Pyrones .—Many of tltese compounds are found as natur¬ 
ally occurring substances: thus chelidonic acid is found in 
Chelidmium majus and meconic acid in opium, and the Qtore 
complex flavone and flavonol derivatives are also found in 
various plants. The y-pyrones may be synthe.sized by elimi¬ 
nating water from the i'3'5 triketones 

XH.COCOjR XHXc-COjR 

OC< OC''^ )0 

\:H,C 0 C 0 ,R ''CH;C-CX),R 

Acetone dioxalic ester. -»• Chelidonic ester. 

7-. ymu or pyroconianc, CAI, 0 ,. melting at 32° C. and boiling 
at 210-215“ C., is obtained by eliminating carbon dioxide from 
chelidonic acid (obtained ns above), or from comanic acid, obtained 
W heating chelidonic acid. aa'-Dimcthyl-y-pyTOne, C5H,(CH,).jO^ is 
obtained by the action of hydriodic acid on the ester of the corre¬ 
sponding acid (Feist, Ann., i8go, 257. p. 272); by the action of 
carbonyl chloride on the copper derivative of acetoacetic ester, 
and by the action of concentrated hydrochloric acid on dehydracetic 
acid. It forms a barium .salt which with an acid yields diacrtvl 
acetone. The most striking propefty of this compound is tlmt It 
forms salts with mineral acids (J. N. Colhe and Tickle, Joum. Ctum. 
Soc., 1899, p. 710). FortKamplc, hydrochloric acid adds on at the 
oxy^ atom, since the salts so formed arc relatively unstable and 
undergo complete hydrolysis in dilute aqueons solntion. ' The oxygen 


atom is probably Ictravalent, and the salts are to bo regarded as 
oxonium salts (see Oxyoxn). Collie {Jomn, Chmt, Soc., 1904, 85, 
p. 971) is oi the opinion that both oxygen atoms are to be regarded 
as tetravalcnt in these salts and gives the second formula below 
for the molecule:— 

HCCOCH HC— 0 =CH 

H,CC' 0 -C-CH, IICl-b-Hl 

Mtcnnic arid, or oxypyrone tiicarboxylio acid (.V*'6) 
C,HO,(OH) (COjH),, found in opium, crystallizes in prisms and gives 
a cbaracteri.stic deep red colour with ferric chloride. On heating 
to 100“ it gives coraenic acid, C,H,On(OH)(COsH), and on distillation 
pyromeconic acid or 8-oxypyrone. ( 5 n comenic acid see A. Peratoner, 
Gaez., 1906, .36 (i), p. I. 

The Ictrahydro-T-pyrones may be obtained the condensation 
of aldehydes with acetone-dicarboxylic ester in the presence oi 
hydrochloric acid. 

Bnuopymtes, 

Compounds of this type are known in both the o and y 
series, the former including the coumarins (g.».) and i.socou- 
marins, and the latter a number of naturally occurring dyestuffs 
which may be considered as derivatives of flavone (see under). 

The isocoumarinc (annexed formula) may bo prepared by the action 
of acid chlorides or anhydrides on orthocyanbenzyl cyanide (Bn., 
1892, 23, p. 3.563); by the molecular rearrange¬ 
ment of the ben^ or alkylidene phthalides (S. ✓CH.. 

Gabriel, Per., 1885, 18, p. 2443; 1887, 20, p. 2363), '' y ri 
and by tho action of manganese dioxide and 
hydrochtoric acid on 6-naphthoquinone. I k 

The parent substance of tho 7-gronp, namely \ Js y 
benzo-j-pvrone (chromonc), was obtained in 1900 'CO' 
byS. Ruliemann (Journ. Chem. Soc., 77, p. 1179) Isocoumarln. 
by heating its carboxylic .acid (formed by the 
action of concentrated sulphuric acid on phenoxyfumaric acid) 
in vacuo. It crystallizes in colourless needles, and Its solution in 
concentrated sulphuric acid i.s j%'llow with a blue fluorescence. 
The naturally occurring compound.^, chrysin, galanzin, quercetin, 
aiiigenlne, &c., are considered to be derivatives of flavone (or 
flavonol), which is a phcnyl-2-benio-7-pyrone (S. Kostanccki, Per ., 
1898-1906). Flavone anil flavonol possess the following con¬ 
stitutions, the positions of the substituents being indicated by 
the numbers:— 


CH 




3 ' 


\_ 

6 ' 


,, , CH 

Flavone. 


>■*' 


/\/ \ 

I 1 c- 


5' 




t-OH 




Flavonol, 

Flavone, C,,,H,i,Ob, is obtained by tlie action of potassium hydroxide 
on the acetyl derivative of benzylidene-ortho-oxyacetophonone. It 
forms colourless needles, whiCli dissolve in concentrated sulphuric 
acid with a yellow colour and show a faint blue fluorescence. On 
fusion with caustic alkalis it yields salicylic acid, acetophenone, 
ovtho-oxyacctoplienonc and benzoic acid, the latter two products 
■lieiiig also formed by its hydroly,sis with sodium ethylate. Chrvsin 
or t'3 dioxyflavone, C„H,„04, is a yellow dye, which may be obtained 
from the buds of diflerent varieties of the poplar. On liydrolysis 
it yields phloroglncin and benzoic and acetk acids. It has 
been syntfiesizcd by heating triniethoxv benzoyl acetophenone 
(front 'ethyl lienzoate and pbluracetophenone trimethyl ether) 
with hydriodic acid, and also by the action of hydriodic acid 
on a'4-dibrom-i'3-<linicthoxyflavonone. Galantin or o‘i’3-trioxy- 
flavone or T-3-dioxyflavnnol, C,jll|aOj, crystallizes in yellow needles. 
It has been synthesized from hydroxydimethoxy-chalkonc, 
C,H,-CH:CHGO[i]C,II,(OH)((XH,),[ 9'4-6']. the resulting f3.di- 
methoxy-flavanone compound j'iulding a nitroso-oomijouiid from 
which galanzin is obtained by the action of concentrated hydriodic 
add. Apii’cnine or i’3’.i'-trioxyflavonc. CisHmO,, found in woad 
and in parsley, crystallizes in pale yellow iieMles. On fusion at 
moderate temperatures with caustic alkalis it gives phloroglucin 
and para-oxy^toplienone, whilst at higher temperatures it yields 
protocatechuic and para-oxybcnzoic acids and phloroglucin. It is 
obtained ^thctieiUly by bromlitating i-3-4'-trimethoxyflavonone, 
the resulting tribromo-compound by tho consecutive reactions of 
alcoholic potash and hydriodic acid joelding apigenlno. Kanrrpterol 
or i-3-4'-triox)'flavonoI, CjjH,,,©,, is found in uie blossoms ot'Dcl- 
phinium consotida and D. zazil. It is obtained by the action of 
hydriodic add on kaempherid, and crystalUzes in yeUoudsh needles, 
which on fusion with caustic alkalis pve para-oxybenzoic acid and 
phloro.glucin. 11 is obtained svnthcHcally from hynroxy-frimethoxs'- 
chaftone. CH,0(4l-C,H4[i]-CM;CK-CX>'Ci]C,li^(OmO»m2’4-6] by 
a •method similar to that used for f^-mzin. Kattnpfend occurs 
together with galanzin and alpinln in galganta tMt. It crystallizes 
in pale yellow needles, which dissolve in the caustic alkalis with an 
intense yellow colour, and in concentrated snlphuric acid with a 
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yelktw cotour and blue fluoresoenoe. FistHn or 3'3'‘4'-'trioxyflavonol. 
CigH,« 0 ^,occura in tUowood olQutbratha coiotado, and can be obtained 
by heating fustic with dilute acids. It crystallizes in pale yellow 
needles. In dilute alcoholic alkalis it shows a dark green fluores¬ 
cence. On fusion with caustic alkalis it yields phloroglucin, resorcin 
and OTOtocatechuic acid, whilst ii air be passed through its alcoholic 
solution it yields protocatechulc acid and resorcin. It is obtained 
synthetically from 2-oxy-3‘4-ditnctho*y-.i-ethoxy-chalkone. The 
various st^ in this synthesis ore shown below, since the method 
employed is applicable to other members of the group. 


HO/ 


CaHgOy 

iCiHa'COCHi^-OHC-CoHjCOCHjla -*■ 

0 / 

CnHgCk 

\CgHjCO-CH;CH -CgHatOCHaX, 

ho/ I 


I 


CjHjOf^'^ ^ '^CH-C.HjKOCKsXi •«“ OgHgOf^Y^^CHtlsHalOCH* 
r.,H,o/\/°\cH-C,H/OCHg>..-»■ Ho/\^ \c c,HrfOH>, 


This structure of the fisetin molecule was confirmed by Ilcrzig 
{MoHOts,, 1891, 12, p. 177), who showed that tlie tetraethyl ether 
of fisetin on hydrolyius with alcoholic potash gave diethylproto- 
catcchuic acid and dicthylfisctnl, the latter on oxidation yielding 
ethyl-fi-reaoTcylic acid, which had been previously obtained by 
oxidizing resacetophenonc ethyl ether. I.uteolin or i-3-3'-4'-tetTOxy- 
ftavone, CijHuOj. is found in the weld obtained from llastda tiUcola. 

It crystallizes in small yellow needles, which dissolve in solutions 
of the caustic alkalis with a bright yellow colour. On fusion with 
caustic alkalis it yields phloroglucin and protocatechuic acid. It 
is obtained synthetically from i.3.3'.4'-tetramcthoxy-flavanone 
by bTOminaUon, the tribromo-compound being decomjioBed by the 
successive use of alcoholic potash and concentrated hydriodic acid. 
QtierCBtiH or i'3-3'-4'-tctroxyflavonol, CigHigOf, is a decomposition 
pioduct of qucrcitiiii rind, and is found in many plants. It is 
obtained by the hj’drolysis of quercitrin witli dilute sulphuric acid. 

It is a pale yellow cry.italline powder. Alcohol hydrolyses it to 
protocatechuic acid and phloroglucin. It is prepared synthetic¬ 
ally from 2-hydroxy-3'4'4'*6'-tetraraethoxy-chalkone. IthamnetiH, 
CijUjOuOClU the nionomcthyl ether, i.s a pale yellow powder. 
KJiamnazin, C ,H,Oj(Or.H,|\,, the dimethyl ether, crystaUizes in 
vettow needles. Morin or i■3"2'-4'-tetroxyflavonol, C,|,HjsO,, occurs 
in the wood of Aitlscorpis iniigri/o/ia, and crystallizes in long yellow : 
netxUcs, which on fusion with caustic alkali decompose into phloro- ' 
gluciu, resorcin and oxalic acid. On reduction with sodium I 
amalgam in alkaline solution it yields phloroglucin and 3-rcsorcj'lic j 
acid. Tt yields a tctramethyl ether and a pcnta-aeelate. It has 
boon synthesized from i-3-i''-4'-tctramothoxy llavanonc by con¬ 
verting this into its isoiiitroso compound, which yields morin 
trimethyl etlicr on hydrolysis by sulphuric acid. Myricehn or 
i-3-3',4 ■s'-peiita-oxy ifavonol, C).,H,„Oj, found in the rind of Myrica 
nagt and also in Sicilian sumach, rrystallizes hi yellow needles 
which dissolve with a green colour in dilute alkalis. On fusion 
with caustic alkalis it yields gallic arid and phloroglucin. 

The parent .substance of the group, namely (hroman (.annexed 
formula}, was obtaiiieil by J. v. Itraun and A. 

,CH./CHg Steindorfl in 1905 (Bn., 38. p. 8jo) by diazotizing 
Cglij^ I . ortho-amino-y-clilorpropylbcnzcnc and heating 
O—CHg the resulting chloipinpylphenol with a caustic { 
nllcali. It is a colourless oil which boils at 214- j 
215° C. and possesses a characteristic peppermint odour. j 

For the dibenzo-pryoncs sec Xanthone. | 


PYBOPE (pronounced plr6p), a deep red variety of gurnet, 
named from the Gr. mpuTzit (fiery) in allusion to its colour. 
It is used, like almandine (j.p.), a.s a gem-stone, but may be dis¬ 
tinguished by the absence of any tinge of violet in its colour 
and by its lower specific gravity (3'7 or 3-8, while that of alman- 
dinc is 4-1 to 4-3)^, The typi^ colour of pyrope is blood-red, 
though sometimes a trace of orange gives rise to a hyacinthinc 
hue: occasionally the mineral becomes nearly black, as seen 
in the pyrope of Arendal in Norway. Crystals are rare, but 
cubic forms have been observed. PjTope may be regarded as 
a magnesium-aluminium garnet (see Garnet), but it usually 
contains more or less calcium, iron, manganese and chromium; 
and the rich colour of the mineral seems due to the presence of 
some of the last three metals, though their exact condition in 
the mine^ has not been determinea. 

Pyrope generally occurs in grains embedded in perMotites (olivine 
rocks} or in serpentine resulting from their alteration, or it is found 


as loose grains in detritus dne to the disintegration of the nmtrix. 
The grains may be surrounded by a chloiitic rind, or by a crust of 
a fibrous mineral called by A. Schrauf kdyphite (from tho Or. 
niKv^, a mitshell), which seems in some cases to be an an^hiboie. 
In the serpentine of Zfiblitz and of Greifendorf near Le^ig, in 
Saxony, pyrope is characteristically developed; and the Saxon 
garnets, fauna loose in gravels, were referred to by G. Agricolz 
as far back as I34r>. Several localities in Bohemia arc famous for 
yielding pyrope, and from its characteristic occurrence here it is 
often known, even when found elsewhere, as Bohemian garnet. 
The garnet-baring district is a tract of about 70 square kilometres 
in the north of &>hcmia, the chief locality being Mcronitz near 
Bilin. It is notable that the pyrope is found at Meronitz in a clayey 
calcareous tufa or conglomerate, with opal and serpentine, products 
of the decomposition of a peridotite. It occurs also in sands and 
gmvcls near Chrastian, Lobositz, Triblltz, Podseditz, Chodolitz, 
and at several other locaUtics in the Mittcl Gebirge, between Teplitz 
and tiCitmeritz. It is believed that the original pjrrt^-bearing 
rocks resulted Irom tho eruptive activity which gave rise to Un- 
horka Hill, near Starrey. The garnets in the detritus arc accom¬ 
panied by zircon, spinel, corundum, cyanite, tourmaline, olivine, &c. 
Though generally very small, they are abundant, and are used 
not only as oriuimcnud stones, but wi a counterpoise in delicate 
wcighinir and as an abrasive agent. To obtain the stones the 
detritus is washed, and the garnets arc picked out by hand and then 
sized through sieves. The pyrope is generally rose-cut or step-cut, 
and often mounted with a foil. Beads are faceted all over. Some 
nvTope is cut tn caboohon, forming, like almandine, carbuncle, and 
u ve^ dark the stone is hollowed at the luck so as to form a " garnet- 
shell.’’ The indiistry of cutting Bohemian garnets is centrcrl in 
Tumau on the Iscr, near Reichenberg; but there are also works at 
other fiicalities. Large stones are vriy rare, but a Bohemian pyrojie 
as large as a hen’s egg is preserved in the imperial treasury at 
Vicuna; and another the size of a pigeon’s egg in the Griinc Gewulbe 
of Dre.silcn. 

Pyrope occurs in many localities in the western part of the United 
States. e.speclnlly in Colorado, Anzona and New Mexico, where it 
is often called " ruby." It is found loose in sand accompanied by 
olivine, and lus resulted from the alteration of a peridotite. The 
Navajo Indians of Now Mexico collect the garnet from the sands 
of the ant-hills ?nd scnrpion-holes. Very fine pyrope occurs in 
the diamond-fields of South Africa, having been derived from 
oliv-inc-bearing rocks. It occuns in the blue-ground and in the 
detritus of the river-diggings. The Cape garnets have usually a 
rich colour, but sonic stones incUne to an orange hue. The finest 
pyrope is often cut as a brilliant, and passes under the mislearliiig 
name of " Cape ruby." A pyrope-bcaring rock, rather like that of 
South Africa, occurs in Elliott county, Kentucky, U.S. A.; it is notable, 
too, tliat pyrope is found near Ehc in Fife, in Scotland, where it 
occurs in volcanic agglomerates and in basaltic dikes. Sir A. 
Geikic has pointed out the suggestive resemblance of the occurrence 
there to tlmt in South Africa. 

See “ Bohemian Garnets,” by G. F. Kunz, Trans. . 4 mer, Inst, 
Mminc Enp,. (1893}, xxi. 241; and " Die bohmischen Granatlagers- 
tatten,^’ by Dr Hans Oehmichen, Zext. /. praki, geol. (ipocfi, viii. i. 
Both papers contain bibliographical lists. (F. Vv. R.*) 

PYROPHORUS (Gk. irDp, fire, ipipiiy, to bear), a substance 
which spontaneously inflames on contact with the air. One of 
the earliest known is that of Ilomberg, prepared by heating 
a mixture of alum and finely divided carbon to redness in a 
closed tube. On opening the tube and emptying out the black 
residue (consisting of potassium .sulphide, aluminium sulphate 
and carbon) it promptly catches fire. Many readily oxidizable 
substances, especially when very finely divided, have the same 
property. Metallic iron and cobalt, when prepared under 
certain conditions, are pyrophoric, as is also ferrous oxide. 
Spontaneously inflammable liquids are also known, e.g. certain 
alkyl metallic compounds, phosphorus dihydride, &c. 

PYROPHYLLITE, a mineral species belonging to the clay 
family, and composed of hydrous aluminium silicate HAl (SiO,)j. 
It occurs in two more or less distinct varieties, namely, as 
crystalline folia and as compact masses; distinct crystals ate 
not known. 

The folia have a prouonncod pearly lustre, owing to the presence 
of a perfect cleavage parallel to their surfaces: they are flexible 
but not elastic, and arc usually arranged radially in fan-like or 
spborical groups. This variety, when heated before the blowpipe, 
exfoliates and swells up to many times its original volume, hence 
the name ^ophyllitc, from the Greek «Sg (fire) and f MAoi' (a leaf), 
given by R. Hermann in 1839. The colour of both varieties is 
white, pale green, greyish or yellowdah; they are very soft (H. =. 1-2) 
and are greasy to the toucK The sprscific gravity is 2'8-2’9. The 
two varieties are thus very similar respectively to talc (j.r.} and its 
compact variety steatite, which is, however, a hydrous magnesium 
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silicate. The compact variety of pyrophyllite is used for slate 
pencils and tailors' chalk (" French chalk '). and is carved bv the 
Chinese into small images and ornaments of various kinds. 6ther 
soft compact minerals (steatite and pinitc) used for these Chinese 
carvings arc included with pyrophyllite under the terras agalmato- 
lite and pagoditc. 

Pyrophyllite occurs in schistose rocks, often associated with 
cyanite, of which it is an alteration product. Pale green foliated 
masses, very like talc in appearance, are found at Hercsovsk near 
Ekaterinburg in the Urals, and at Zermatt in Switzerland. The 
most extensive deposits are in the Deep river region of North 
Carolina, where the compact variety is mined, and in South Carolina 
and Georgia, 


PYIIOXENE, an important group of rock-forming minerals, 
very similar in chemical composition and general characters 
to the amphiboles (q.v.). Although crystallizing in three differ¬ 
ent systems, they all possess distinct prismatic cleavages, the 
angles between which are about 87° (the cleavage angle in the 
amphiboles being 56°). They are metasilicates, but, as shown 
in the following table, the composition varies widely in the 
different species, with corresponding differences in ttie various 
physical characters. The name pyroxene was originally given 
by R. J. Haiiy in 1796 to the black crystals of augite found in 
the lavas of Vesuvius and Etna ; lie derived the name from the 
Greek rvp (fire) and fs'vos (a stranger), because he thought 
that the crystals had been accidentally caught up by the lavas 
which contained them. As a matter of fact, the pyroxenes 
are, next to the felspars, the commonest constituents of igneous 
rocks of almost all kinds, being especially characteristic of 
those of basic composition. An igneous rock composed almost 
wholly of pyroxene is known as a pyroxenile. Besides being 
minerals of primary origin in igneous rocks, the pyroxenes are also 
of frequent occurrence in metamorphic rocks, for example, 
in crystalline limestones, being then of secondary origin. 

At the present day the name pyroxene is used as a group name 
for all the minerals enumerated below, though sometimes it is aisu 
applied as a specific name to include the monoclinic members 
diopside, hedenbergite, schefferite and augite. 

Orthorhombic Series. 


Enstatile 

Bronzitc 

Hypersthene 


. . . MgSiO.,. 

. . . (Mg,Fe)SiO.,. 

. . . (Fe,Mg)SiO;,. 

Monoclinic Series. 


Diopside 
Hedenbergite 
Schefferite . 

Augite . . 


Acmitc . . 

Spodumenc 

Jadoite . 

WoUastonite 

Pcctolitc 

Rosenbuschitc 


. . CaMg(SiO,,)„., 

. . CaFefSiOj... 

. . (Ca.MgKFe'iMnilSiO;,).. 

(Ca(Mg,Fc) (SiOjiawith 
• (,(Mg,Fe)(AI,Fc)./iO.. 

. . NaFe"'(SiO,)s. 

. . LiAI(SiO,)„. 

. . NaAlfSiOj).^. 

. . CaSiO.,. 

. . HNaC'aslSiO,),, 

. . Na,Ca,rtSi,Zf,Ti)0,,h. 

Auorthic Seric.s. 


Rhodonite.MnSiO^. 

Babingtonitc.(Ca.Fe,Mn)SiO,'Fe„"'(SiO,,)3. 

Hiortdahlitc.(Ca,Na)jF[(Sl,ZrlOJ. 


For details respecting the special characters and modes of occur¬ 
rence of most of these species reference may be made to the respec¬ 
tive headings: others not so treated are briefly mentioned below, 
Hedenbergite, or calcium iron pyroxene, is a black mineral closely 
alli^ to diopside (q.v.) and. owing to the isomorpltous replacement 
of iron by magneaum, there is no sharp line of division between 
them. Schefferite, or manganese pyroxene, is a brown miiteral 
found in the manganese mines of Sweden. Pcctolitc is a secondary 
mineral occurring as white masses with a radially fibrous structure 
in the veins and cavities of basic igneous rocks. Babingtonitc 
is found as small black crystals on felspar in the granite of Baveno 
in Italy, and in the Haytor iron mine in Devonshire. Rosenbuscliite, 
liiortdahUte, and some other rare members containing zirconium 
and fluorine, occur as accessory constituents in the nephcline- 
sycnite of southern Norway. 

PYHOXENITE, a rock consisting essentially of ntinerals of 
the pyroxene group, such as augite and diallagc, hypersthene, 
bronzite or enstatite. Names have been given to members of 
this group according to their component minerals, e.g. pyroxenite 
(augite), diallagite (diallage), hypersthenite (hy^rstheneV 
bronzitites (bronzite), websteritc (diallage and hypersthene). 
Closely allied to this group are the homblendites, consisting 


essentially of hornblende. The term perknite (Gr. irtpxviSs, 
dark) has also been used to designate the whole series. 

They arc csscntLvlly of igneous origin, though some pyroxenites 
are included in the metamorphic complex of the Lewisian of 
Scotland; those pyroxene rocks which result from the contact 
alteration of impure limestones arc dc.scribecl as pyroxene hom- 
felses (calc-silicate. homfcLses). The pyroxenites are closriy allied 
to the g.thbros and norites, from which they differ by the absence of 
felspar, and to the peridntites, which are distinguished from them 
by containing olivine. 1 his connexion is indicated also by their 
mode of occurrence, for they usually accompany masses of gabbro 
and peridotite and seldom arc found by themselves. They arc 
strictly plutonic and often very coarse-grained, containing indi¬ 
vidual crystals which may be several itichos in length. The principal 
accessory minerals, in addition to olivine and felspar, arc chromite 
and spinels, garnet, iron oxides, rutile, scapolite. They frequently 
occur in the form of dikes or segregations in gabbro and peridotite': 
e.g. in Shetland, Cortlandt on the Hudson river, Nortn Carolhia 
(wcbstcritel, Baltimore, New Zealand, and in Saxony. The com¬ 
ponent inineral.s often liave a close rc.scmblance to those of the 
surrounding rock. By decomposition the rocks consisting of 
pyroxene pass into serpentines, which sometimes preserve the 
original .structures of the primary minerals, such as the lamination 
of hyp.rstlicne and the rectangular cleavage of augite. Under 
prcssHrr-mctamorT:ihi.sm hornblende is developed and variou.s 
types of amphibolite and hornblende-schist are produced. Occa¬ 
sionally rocks rich in pyroxene are found as basic facies ot nepheline 
syenite; a good example is provided by the melanitc pyroxenites 
a-ssocisted with borolanite (q.v.) at Ledbcg in Suthcilandshire. 

(J. S. F.) 

PYRRHO OP ELIS (f. .■560-270 b.c.), a Greek sceptic philo- 
■sopher and founder of the school known as Pyrrhonism. 
Diogenes Laertius (ix. 6t), quoting from Apol!odoru.s, says that 
he was at first a painter, and that pictures by him were in exist¬ 
ence in the gymnasium at Elis. Later he was diverted to 
philosophy by the works of Democritus, and became acquainted 
with the Megarian dialectic through Bryson, pupil of Stilpo. 
With Anaxarchu.s, he went to the East in the train of Alexander, 
and studied in India under the Gymnosophists (q.v.) and under 
the Magi in Persia. From the Oriental philo.sophy he seems 
to have adopted a life of solitude. Returning to Elis, he lived 
in poor circumstances, but highly honoured by the Elians and 
also by the Athenians, who gave him the rights of citizensliip. 
Elis doctrines are known mainly through the satiric writings 
(SAAot) of his pupil Timon of Phlius (the Sillographer). The 
main principle of his thought is expressed in the word acatalepsia, 
which implies the impossibility of knowing things in their 
own nature. Against every statement the contradictor)' 
may be advanced with equal reason {Imxrdmla rwv koytov). 
Secondly, it is necessary in view of this fact to preserve an 
attitude of intellectual su.spense (<7roxi?), or, as Timon expressed 
it, oi&iv poXXov (i.e. no a.sscrtion more valid than another). 
Tlic same idea is expressed also by the terms nppt{j/ta (equili¬ 
brium) and a<j>ana (refusal to speak, non-committal silence). 
Thirdly, these results are applied to life in general. Pyrrho 
concludes that, since nothing can be known, the only proper 
attitude is imperturbability (alaraxia). The impossibility of 
knowledge, even in regard to our own ignorance or doubt, 
should induce the wise man to withdraw into himself, avoiding 
the stress and emotion which belong to the contest of vain 
imagining.^. This drastic scepticism is the first and the most 
thorough exposition of agnosticism in the history of thought. 
Its ethical results may be compared with the ideal tranquillity 
of the Stoics and the Epicureans. (For its relation to the New 
Academy and to scepticism in general see ScEPTiasM and 
Mecarian .School of Philosophv.) 

See historic* of philostmhy by Zeller, Erdmann. Ueberweg; 
Ritter and PrcUer, 5 3<>4; Waddington, Pyrrhan et le pyrrhonisme 
(1877); Zimmermann, Darstellung d. pyrrh. Phil. (1841) and Vebe* 
Ursp^ng und BeUeulang d. pyrrh. Phil. (1843); Wachsmutb, De 
Timone Phliasio (iSje). • » 

PYRRHOTITE, a mineral species consisting of iron sulphide 
and crystallizing in the hexagonal system. The formula is 
Fc, S,+, where n may vary from 5 to 16; usually it is Fe, SjOr 
Fbjj S|5, the latter being also the composition of the artifidally 
prepared compound. Small amounts of nickel and cobalt 
are often present. 
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Crystals hav« the tom of hexagonal plates bounded at their edges 
by faces of a hexagonal prism and pyramids, which arc de<mly 
Bttiated horisontally. More frequently, however, the mineral is 
massive, with a laminar or granular structure. The colour is bronze- 
ellow and the lustre metallic; the streak is greyish-black. The 
ardness is 4 and the specific gravity 4-58-4-64. The mineral is 
magnetic, sometimes wiui polarity, and it is therefore often called 
" magnetic pyrites.'* 

Pynhotito occurs in metalliferous veins, and as grains and plates 
disseminated through various rocks. In the gabbros and norites 
of Norway and Sweden it has been concentrated bj' magmatic 
difierentiation at the margins of the igneous masses. Large bodies of 
massive pyrrhotite occur at Bodenmais in Bavaria and in Wheal 
Jane near Truro in Cornwall. Crystallised specimens are from the 
inctallifcrous veins at Mono Velho in Brasil, Kongsbergin Norway, 
and Andreasborg in the Hars. Crystals of pyrrhotite have also 
been observed in meteoric stones; but iron sulphide appears more 
commonly in meteorites, especially in meteone irons, as troilite 
(FeS), which, if really distinct from pyrrhotite, has not been met with 
in terrestrial rocks. {L. J. S.) 

PTBBHUS (c, 318-37* B.c.J, king of Faints, son of Aeacides, 
and a member of the royal family of the Molossians. He 
claimed descent from l^rrhus, the son of Achilles, and was also 
connected with the royal family of Macedonia through Olympias, 
the mother of Alexander the Great, When a mere lad he 
became king of the wild mountain tribes of Epirus, and learned 
the art of war in the school of Demetrius Poliorcctes and his 
father Antijjonus. He fought by their side at the battle of 
Ipsus (3or) in Phrygia, in which they were decisively defeated 
by the combined armies of Scleucus Nicator and Lysimachus. 
.Soon afterwards he was sent to the court of Ptolemy of Egypt 
at Alexandria as a pledge for the faithful carrying out of a treaty 
of alliance betw'een hi.s brother-in-law Demetrius and Ptolemy. 
Through }*tolemy, whose step-daughter Antigone he married, 
Pyrrhus was enabled to establish himself firmly on the throne 
of Epinis, and beeiune a formidable, opponent to Demetrius, 
who was now king of Macedonia and the leading man in the 
Greek world. He defeated one of Demetrius’s generals in 
Actolia, invaded Macedonia, and forced Demetrius to conclude 
a truce with him. F’or about seven months Pyrrhus was in 
possession of a large part of Macedonia, Demetrius finding it 
convenient to make this surrender on condition that IVirhus 
did not meddle with the affairs of Peloponnesus. But in 286 
he was defeated by Lysimachus at Edessa, driven out of Mace¬ 
donia, and compelled to fall back on his little kingdom of Epirus. 
In 2R1 came the great opportunity of his life. An embassy 
was sent to him from the Greek city Tarentum in .southern 
Italy with a request for aid against Rome, whose hostility the 
Tarentines had recklessly provoked. After some hesitation on 
the part of the Tarentine,s, Pyrrhus’s conditions were accepted, 
iind a treaty was concluded. His general Milo crossed with a 
body of troops and occupied the citadel. Pyrrhus soon followed 
with a miscellaneous force of tiboul 25,000 men (partly furnished 
by Ptolemy Ceraunus of Macedonia) and some elephants. The 
Tarentines and Italian Greeks shrank, however, from anything 
like, serious effort, and resented his calling upon them for men 
and money. Rome meantime levied a special war contribution, 
called on her subjects and allies for their full contingent of troops, 
and posted strong garrisons in all towns of doubtful fidelity. 
.She was now the dominant power in Italy, but her position was 
criticail, as in tlie north she had had trouble with the Etruscans 
and the GauLs, while in the south the Lucanians and the Bruttians 
were making common cause with Tarentum and the Greek 
cities. For , the first time in history Greeks and Romans met 
in battle at Heraclca near the shores of the Gulf of Tarentum, 
and the cavalry and elephants of Pyrrhus secured for him a 
complete victory over the consul M. Valerius Laevinus, though 
at so heavy a cost as to convince him of the great uncertainty 
of final success (hence is derived the phrase of a Pyrrhic victory). 
Although he now liad the Samnites as well as the Lucanians 
and the Bruttians and all the Greek cities of southern Italy with 
him, he found every city closed against him as he advanced 
on Rome through Latium. The peace negotiations, carried on 
by the skilful diplomatist Cineas, the minister of ^'rrhus, led 
to no result; the senate seemed inclined to come to terms, but 


the fiery and patriotic eloquence of the aged and blind Appius 
Claudius (the censor) carried the day. Cineas was ordered to 
leave the city at once and to tell his master that Rome could 
not negotiate so long as foreign troops remained on the soil of 
Italy. In the second year of the war (279), Pyrrhus agtun 
defeated a Roman army at Asculum (mod. AscoU) in Apulia, 
but Rome still had armies in the field and her Italian conf^era- 
tion was not broken up. For a while he quitted Italy for Sicily, 
at the invitation of the Syracusans, with the idea of making 
himseU the head of the Sicilian Greeks and driving the Cartha¬ 
ginians out of the island. In his military operations he was on 
the whole successful; and Rome and Carthage, in face of the 
common danger, concluded an offensive and defensive alliance 
against him. He passed three years in Sicily, but offended the 
Greek cities, which he governed in the fashion of a despot. 
Finding that he could no longer hold Sicily in fare of the ill 
feeling thus aroused, and reproached by the Samnites for having 
deserted them, he decided to return to Italy. On the voyage 
he was attacked by the Carthaginians and lost several vessefe. 
When he reached Italy, the Tarentines and the other Greek 
cities, having lost confidence in him, refused to supply him with 
men or money. Thoroughly disheartened, he made one more 
effort and engaged a Roman army at Beneventum (27 5) in the 
Samnite country, but his arrangements miscarried, and he was 
defeated with the loss of his camp and the greater part of his 
army. Nothing remained but to go back to Greece. He left 
a garrison in Tarentum and returned the following year to his 
home m Epirus after a six years’ absence. The brief remainder 
of his life wa.s passed in camps and battles, without any glorious 
result. He gained a victory on Macedonian soil over Antigonus 
Gonatas, king of Macedonia, whose troops hailed him as king. 
In 273 he was invited into Peloponnesus by Cleonymus to settle 
by force of arm.s a dispute about the royal succession at Sparta. 
He besieged the city, but was repulsed with great loss. Next, 
at the invitation of a political faction, he went to Argos, where, 
during a fight by night in the streets, he was struck on the head 
by a huge tile. He fell froni his horse, and was put to death 
by one of the soldiers of Antigonus. 

Pyrrhus was a brilliant and dashing soldier, but he was aptly 
compared to a gambler who made many good throws svith the 
dice, but could not make proper use of them in the game. He 
obtained no lasting results, and was never more than a captain 
of mercenaries, yet there was something chivalrous about him 
which seems to have made him a general favourite. After his 
death Macedonia had, for a time at least, nothing to fear, and 
the liberty of Greece was quite at the mercy of that power. 
Pyrrhus wrote a history of the art of war, which is praised b}' 
Cicero, and quoted by Dionysius of Halicarnassus and Plutarch. 

The chief ancient authority for the life of I^rrbus is Plutarch; 
see .also Polybius xviii. ii, and elsewhere; Dion. Halic. xviii. i, 
xix. 6-9; Paus.anias i. 13; Justin xviii. i, 2, xxiii. 3, xxv. 4, 5. 
Modem monoKraphs by G. F. Hertzberg, " Rom und Kflnig Pyrrhus " 
(popular; in O. Jiigcr's Darstellungen aus dtr romtseken Geschichle, 
1870); R. von Scala, Der Pyrrische Krieg {1884), with ntap of Roman 
garrison sysfem in 281; R. Schubert, Geschichle des Pyrrhus (1,89a), 
with full list of authorities; also Roms : History, " The Republic.' 

PYRROL, CjHjN or CjHj'NH, an organic base found in coal- 
tar and Dippel’s oil. It may be synthetically prepared by the 
dry distillation of ammonium mucate, or, better, by heating 
it with glycerin to 180-200° C. (H. Schwanert, Ann,, i860,116, 
p. 257); by passing the vapour of diethylamine through a red- 
hot tube; by distilling succinimide with zinc dust (C. A. Bell, 
Brr., 1880, 13, p. 877): by distilling calcium pyroglutaminate: 
HO,,C*CH(NH,)'CH,t<:H 2 -CO,,H - C^H^NH H- CO,, + 2HnO (L. 
Haitinger, Monats.. 1882, 3, p. 228); and by boiling succinic 
dialdehyde with ammonia and glacial acetic acid (C. Harries, 
Ber., 1901, 34, p. 1497). It is a feebly basic, colourless liquid 
which boils at 130° C., and posse-sses a smell resembling that 
of chloroform. It is slightly soluble in water, and turns brown 
on exposure to air. It has to some extent the character of a 
secondary amine; the hydrogen of the imino group can be 
i replaced by potassium. It is resinified by the action of con¬ 
centrated mineral acids. On warming solutions of pyrrol in 




PYRUVIC ACID—PYTHAGORAS 


dilute acid, ammonia is evolved, and an amorphous powder 
of variable composition, known as fynd-red, separates out. 
The pyrrol ring is easily broken, «.g. hydroxylamine gives the 
dioxime of succinic aldehyde. Pynol is readily converted into 
pyridine derivatives by acting with bromoform, chloroform, 
or methylene iodide on its potassium salt, /S- brom- and /J-chlor- 
pyridine being obtained with the first two compounds, and 
pyridine itself with the last. Iodine in alkaline solution converts 
pytTol into iodd (tetra-iodopyrrol), crystallizing in yellowish- 
brown needles, which decompose on healing. It may also be 
prepared by heating tetra-brorn- or tetra-chlotpyrrol with potas¬ 
sium iodide in alcoholic solution (German patent, 38423, i 86). 
It is used as an antiseptic. 

Zinc dust and hydrochloric acid reduce pyrrol to pvrrolin (dihydro- 
pyrrol), C^Hj'NH, a liquid whieh boils at 90° C. (748 mm.); it i» 
^uble in water and has stronKly basic propertus and an alkaline 
reaction. Hydrimlic acid at high temperature reduces pyrrol to 
pyrrolidine (t ctra-h v dropvrrol). C^H^NH. Pyrrolidine has also been 
prfpare<l bv A. Thiefe (Ber., 1905. ?§■ P- 4 ' 54 ) from p-chlor- 
propionic aldehyde diethyl acetal. Tlie chlorine atom in this 
compound Ls replaced by the cyono-group. which is then rc- 
duce<l to the CHjNII, group and coupled up with benzene sulpho- 
cliloride to form the compound C,HfSPi,NH(CH.J.,'CH(OQ,Ho)j. 
This substance easily .splits out alcohol, and the ring compound 
tlicn formed yields pyrrolidine on reduction by sodium in amyl 
alcohol solution. An le-pyrrolidine carboxylic acid and its hydroxy 
derivatives have been detected by E. Fisclier among the products 
of hydrolysis of proteids. K. Willstiltter [Ber„ 1900, 33, p. 1104) 
obtained this acid by the action of a metliyl alcoholic solution of 
ammonia on dibrompropylmalonic ester at 140° C., the diamidc 
formed being then hydrolysed cither by hydrochloric acid or baryta 
water :— 


CHaCBrfCO 
dlL/CnaBr 

Numerous substitution derivatives of pyrrol arc known. The 
N-derivatives are prepared bj' the action of alkyl halides and 
acid chlorides on potassium pyrrol. The C-dcrivatives have 
been prepared in various w'ays. L. Knurr, by the action of 
ammonia on accto-acetic ester, obtahicd fl-iinidobutjTic ester, 
which with nitrous acid yields a-isonitroso-zS-imidobiityric ester, 
CHi'C(;NH)-C(;N-OH)-CO,/. 5H,,. Iteduction ol this ester leads to 
the' formation of ammonia", hydroxylamine, and dimethyl jiyrrol 




CH.y(CONH„; 


I - ““)>NH 

tH,-CH/ 


CHa-CH(CO.jH) 


"(Irj- 


-CH, 


^NH. 


dicarboxylic ester. 


HN; 


: C COjR 


\l(COd{):(! ciI,. ■ 


He also found that diaccto succinic ester reacts with compounds 
of the type NR^ltfR - H, CHj, OH, NUCbHj, &e.) t, form pyrrol 
derivatives :— 


ChLCOCHCOoR X(CH.n):C-CO,^R 

NHjR -f- 1 -♦ KN^ I 

C>l,-COCHCO.jR N;(CH,,l:C-CO,,K 

By using compound.s of the type NIHR and .acetophenone aceto- 
acetic ester C„H5CO-CH,/CH(C.OCH,)-Cc5„K. C. Paal obtained similar 
results. For the benzo-pyrrols sec Indoi.e. 


PYROVIC ACID, or Pyrorackmk; Acid, CHgCO-CO^H, an 
organic acid first obtained by J. Berzeliu.s by the dry distillation 
of tartaric nr racemic acids (Pogg. Ann., 1835, 36, p. i). It may 
be prepared by boiling a-dichlorpropionic acid with silver oxide; 
by the hydrolysis of acetyl cyanide with hydrochloric ackl (J. 
C’luiscn and J. Shadwcll, Ber., 1878. ii, pp. 620, 1563); ^d by 
warming oxolacetic ester with a 10 % .solution of sulphuric acid. 
It is usually made by distilling tartaric acid with potassium 
bisulphatc at about 200-250® C.,the crude product lieing after¬ 
wards fractionated. It is a liquid which boils at about 165° C. 
(with partial decomposition); it may be solidified, and when pure 
melts at 13-6® C. (L. Simon, Bull. Sor. Chim., 1895 [3], 13, p. 3.15)- 
It is readily soluble in water, alcohol and ether. It reduces 
ammoniacai silver solutioas. When heated with hydrochloric 
acid to 100° C. it yields carbon dioxide and pyrotartaric acid, 
CjILO^jand when warmed with dilute sulphuric acid to 150® C. 
it ^ves carbon dioxide and acetaldehyde. Sodium amalgam 
or zinc and hydrochloric acid reduce, it to lactic acid, whilst 
hydriodic acid gives propionic acid. It readily condenses with 
aromatic hydrocarbons in the prosence of sulphuric acid. It is 
somewhat readily oxidized; nitric acid gives car^nic and oxalic 
acids, and chromic acid, carbonic and acetic acids. It forms a 
well-crystaUized hydrazone with phetiyIhydrazine; and o-nitroso 


propionic acid with hydroxylamine. It is monobasic and yields 
salts which only crystallize with great difficulty; when liberated 
from the.se salts by a mineral acid it forms a syrupy non¬ 
volatile mass. In aqueous solution it gives a red adour witli 
ferric chloride. It shows characteristic ketone reactions, 
yielding a bisulphite compound and combining with hydro¬ 
cyanic acid to form the niteile of a-oxyisosuccinic acid. When 
warmed w'ith barj'ta water it gives uvitic acid. 

iy»t»z nitrile, or acetyl cyanide. CH^COCN, may be prepared 
by the action of silver cyanide on acetyl chloride; or of acetyl chloride 
on nitrosnacctone (L. Claisen and O. Manasso, Ber., 1887, 20, 
p. 21^1. It is a liquid which boils at 93° C. and with caustic 
alkaiis polymeriies to diacetyldicyanide. 

PYTHAGORAS (6ih century b.c.), Greek philosopher, was, in 
all probability, a native of Samos or one of the neighbouring 
islands (others say a Tyrrhenian, a Syrian or a Tj'iian), and the 
first part of his life may therefore be said to belong to that Ionian 
seaboard which had already witnessed the first development 
of philosophic thought in Greece (see Ionian .Schooi.). The 
exact year of his birth has been variou.sly placed between 586 
and 569 B.C., but 582 may be taken as the most probable date. 
He was a pupil of Pherecydes (?.».), and later of Ilerraodamas 
(Diog. Laert. viii. a). He left in Ionia the reputation of a 
learned and universally informed man. “ Of all men Pythi^oras, 
the son of Mnesarchus, was the most assiduou.s inquirer," says 
Heracleitus, and tlien proceeds in his contemptuous fashion to 
brand his predecessor’s wisdi'm as only eclectically compiled 
information or polymathy (iroAu/zo^ia). nds accumulated 
wisdom, as well as must of the tenets of the Pythagorean school, 
was attributed in antiquity to the extensive tr.avel.s of Py¬ 
thagoras, which brought him in contact (so it was said) not only 
with the Egyptians, the Phoenicians, the Chaldacaas, the Jews 
and the Arabians, but also with the Druids of Gaul, the Persian 
Miqji and the Brahmans. But these tales represent only the 
tendency of a later age to connect the beginnings of Greek 
speculation with the hoary religions and priesthoods of the East. 
There is no intrinsic improbability, however, in the statement 
of Lsocrate,s {Laud. Busir. 28, p. 227 Steph.) that Pythagoras 
visited Egy'pt and other countries of the Mediterranean, for 
travel was one of the few ways of gathering knowledge. .Some 
of the accounts {e.g. Callimachu.s) represent Pythagoras as 
deriving much of his mathematical knowledge from Egyptian 
sources, but, however it may have been with the practical 
beginnings of geometrical knowledge, the scientific development 
of'mathematical principles con be sliown to be lui independent 
product of Greek genius. Some of the rules of the Pythago¬ 
rean ritual have their Egyptian parallels, as Herodotus points 
out, but it does not necessarily follow that they were borrowed 
from that quarter, and he is certainly wrong in tracing the 
doctrine of metempsychosis (q.v.) to Egypt. 

The historically important pari of his career begins with his 
migration to Crotona, one of the Durian coloiiie.s in the .south 
of Italy, about the year 529. According- to tradition, he was 
driven from Samos by the tyranny of P’olycratcs. At Crotona 
Pythagoras speedily became the centre of a widespread and 
influential organization, which seems to have resembled a 
religious brotherhood or an association for the moral reforma¬ 
tion of society much more than a philosophic school. Py¬ 
thagoras appears, indeed, in all the accounts more as a moral 
reformer than as a speculative thinker or .scientific teacher; 
and the doctrine of the school which is most clearly traceable to 
Pythagoras himself is the ethico-my,stical doctrine of transmigra¬ 
tion. The Pythagorean brotherhood had its ri.se in the wave of 
religious revival wliich swept over Hellas in the 6th century 
B.C., and it had much in common with the Orphic communities 
which sought by rites and abstinences to purify the believer’s 
soul and enable it to escape from " the wheel of birth.” Its aims 
were undoubtedly those of a religious order rather than a political 
league. But a private religious organization of this description 
had no place in the traditions of Greek life, and could only main¬ 
tain itself by esUblishing “ the rule of the saints *’ on a political 
basis. Tlie Pythagoreans appear to have e.stahlished their 
supremacy for a time over a considerable part of Magna Gractia, 
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but this entanglenierrt with politics Jed in. tlie end to the dis¬ 
memberment and suppression of the society. The authorities 
differ bopeLessly in chronology, but according to the balance of 
evidence the first reaction against the Pythagoreans took place 
in the lifetime of Pythagoras after the victory gained by Crotona 
over Sybaris in 510. Dissensions seem to have arisen about the 
allotment of the conquered territoiy, and an adverse party wa;. 
formed in Crotona under the leadership of Cylon. This was 
probably the cause of Pythagoras’s withdrawal to Metapontum, 
which an almost unanimous tradition assigns as the place of 
his death in the end of the 6th or the begiiming of the 5th 
century. The order appears to have continued powerful in 
Magna Graecia till the middle of the 5th century, when it was 
violently trampled out. The meeting-houses of the Pythitgo- 
reaiis were everywhere sacked and burned; mention is made 
in particular of “ the house of Milo ” in Crotona, where fifty or 
sixty leading Pythagoreans were surprised and .slain. 

The persecution to which the brotherhood was subjected 
throughout Magua Graecia was the immediate cause of tlie 
spread of the Pythagorean philosophy in Greece proper. Philo- 
lau.s, who resided at Thebes in tlie end of the 5th century (cf. 
Plato, Phaedo, 61 D), was the author of the first written exposi¬ 
tion of the system. Lysis, the instructor of Epaminondas, was 
another of these refugees. This Theban Pythagoreanism had 
an important influence upon Plato’s thought, and Philolaus 
had also disciples in the stricter sense. But as a philosophic 
school Pythagoreanism became extinct in Greece about the 
middle of the 4th century. In Italy—where, after a temporary 
.suppression, it attained a new importance in the person of 
Archytas of Tarentum—the school finally disappeared about the 
same time. 

Ari.stotlc in his accounts of Pythagorean doctrines never refers to 
Pytliagoras but always with a studied vainuaiess to "the Pytha- 
Rorcans " (oI KaKoviiavoi ni/$ayip€wi). Nevertheless, certain doctrines 
may be traced to the founder's teaching. Foremo.st among these 
).s the theory ot the immortality and transmigration of the soul 
(see Ml'TEMrsYcnosTs). Itytliagoras’s teaching on this point is 
connccred bj- one of the most trustworthy authorities with the doc¬ 
trine of the kinship of .all living beings; and in the light of anthro¬ 
pological re.search it is easy to recognize the close relationship 
of the two beliefs. The Pytliagorcan rule of abstinence from flesh 
is thus, in its origin, a taboo resting upon the blood-brotherhood of 
men and heasts; and the same line of thought shows a number of 
the Pythagorean rules of life which we find embedded in the difterent 
traditions to be genuine taboos belonging to a similar level ot 
priiiutive thought. The moral and religions application wtiie.h 
I'yttiagora.s gave to the doctrine of transmigration continued to 
be the teiic.hing of the school. The view of the body (ir«aw) a* the 
tomb (irijRiil of tho soul, and the account of philosophy in the Fhntdo 
as a meditation of death, are cxpre.ssly connected by Flalo with 
the teaching of I^ilolaus; and the strain of aseetiei.sm and other 
worUllme,s8 which meets us here and elsewhere in llato is msually 
traced to Itythagorean influence. Plato’s mythical de.scriptions 
of a future life of retribution and puriflaitory wandering can also 
be shown to repro<luce i'ythagorean teaching, thou.gh the sub¬ 
stance of them may have been drawn from a common source in 
the Mysteries. 

The scientific doctrines of the Pythagorean school have no 
apparent connexion with the religious mysticism of the society or 
their rules of living. Thev have their origin in the .same dis¬ 
interested desire of knowledge which gave rise to tho other philo- 
iophical schools of Greece, and tho idea of " philosophy " or the 
■' theoretic life " as a method of emancipation from the evils of 
man’s present state of existence, though a genuino Pythagorean 
conception, is clearly m afterthought. The disoounses and specu¬ 
lations of the Pythagoreans all connect themselves with the idea 
of number, and the sciiool holds an important place in the history 
of mathematical and astronomical science. An unimpeacheil 
tr.'ulition carries back the Pythagorean theory of numbers to the 
teaching of the founder himself. Working on hints contained in 
the oldest traditions, recent investigators have shown that the dis¬ 
coveries attributed to ^thagoras connect themselves with a primi¬ 
tive numerical symbolism, accordin,R to which numbers wore repre- 
.sented bv dots arranged in'symmetrical patterns, such as are still 
to be seen in tho marldng of dice or dominoes. Each pattern of 
units becomes on this plan a fresh unit. The ’’ holy tetractys,” 
by which tho later Pythagoreans used to swear, was a figure of 

this kind - ■ representing the number 10 as the triaaglo of 4, 

and showing at a glance that i -1- 2 -f 3 -p 4 := ro. Tho sums 
of the series of any successive numbeis may be graphically 


represented in a simBar way, and are hence spoken o< as " triangular 
numbers," while the sums of the series of successive odd frombers are 
caHed "square numbers,’’ and those of successive even numbers 
’’ oblong numbeis thus 3 and 3 added to the unit give a figure 


of this description 



wbfle 4 and 6, added to 2 ate thus 


represented ■; ;| ‘j. Such a method of representing numbers 

in areas leads naturally to problems of a geometrical nature, and as 
the practical use of the right-angled triangle was already familiar in 
the arts and crafts, there is no reason to dispute the well-established 
traditinu which assigns to Pythagoras the discovery of the pro¬ 
position that in such a triangle the square on the Iiyixrtonuse is 
equal to the sum of tho squares on the other two sides. And it 
is probably also correct to attribute to him the discovery of the 
harmonic intervals which underlie the production of musical 
sounds. Impressed by this reduction of musical sounds to numbers 
and by the presence of numerical relations in every department 
of phenomena, lythagoras and his early followers enunciated the 
doctrine tliat ’’ all things ore numbers." Numbers seemed to them, 
as Aristotle put it, to be the first things in the whole of nature, 
and they supposed the elements of numbers to be the elements of 
all Uiiogs, and the whole heaven to be a musical scale and a number 
(Mtla. A. 9B(>a). Numbers, in other words, were conceived at that 
early stage of thought not as relations or qualities prcdicable oi 
tilings, but as thcnuiclves constituting tho substance or essence 
of Uie phenomena—the rational reality to which the appearanees ot 
9 cn.so arc reducible. 

But the development of these ideas into a comprehensive meta¬ 
physical system was no doubt the work of Philomus in the latter 
part of the 5th century. His formulation of the theory implies 
a knowledge ot the teaching ot Parmenides and Empedocles, and 
had itself in turn a great influence upon Plato. The elements of 
numbers," of which Ari.stotle speaks in the passage quoted atxive, 
were, according to the Itythagorcans, the Odd and the Even, 
which they identified with the Ifimit and the Unlimited; and 
Aristotle distinctly say.s tliat they did not treat these as ’’ priorities 
of certain other .substances" such as fire, water or anything else of 
that sort, but that the unlimited itself and the one were the reality 
of the things of which they were predicated, and that is why they 
said that number was ’’ the reality of everything " (Meta. A. 587). 
Numbers, therefore, are spatially conceived, " one ’’ being identifinl 
with the point in the sense of a unit having position and magnitude. 
Ih-om combinations of such units tho higher numbers and geometrical 
figures arise —" two ’’ being identified with tho line, ’’ three ’’ 
with the .surface, and ’’ four ’’ with the solid—and the Pjrtliagorc-ans 
pnxieeded to explain the elements of Empedocles as built up out 
ot geometrical figure,s in the manner followed by Plato in the 
Timaeus. The idontificatiou oi the numerical opposites, the Odd 
and the Even, with the Limit and the Unlimited—otherwise diffi¬ 
cult to explain—may' perhaps be understood, as Burnet suggests, 
by reference to the arrangement ot the units or "terms" (!(»0 
in patterns. ’’ When the odd is divided into two equal parts," 
he quotes from Stobaous, ’’ a unit is left over in the middle; but 
when the even is so divided, an empty field is left over, without 
a master and without a number, showing that it is defective and 
incomplete.’’ The idea of opposites, derived, perhaps, originally 
from Heraclcitus, was developed by the Pythagoreans in a list of 
ten fundamental oppositions, bearing a certain resemblance to the 
tables of calegfirics framed by later philosophers, but in its arbitrary 
mingling of mathematical, physical and ethical contrasts character¬ 
istic of the uncritical beginnings of speculative thou.ght: (x) limited 
and unlimited, (2)odd and even, (3) one and many, ^4) right and left, 
(5) male and female, (6) rest and motion. (7) straight and curved, 
(8) light and darkness, (g) good and evil, (xo) square, and oblong. 
To the I’y-thagoreans, as to Heraclcitus, the universe was in a .sense 
the realised union of these opposites, but interpretations of Py- 
thagorcanism which represent the whole system as founded on 
the opposilion of unity and dn.ality, and proceed to idcnHfy 
this with the opposition of fonn and matter, of divine activity 
and passive material, betray on the surface their post-Hatonlc 
origin. Still more is this the case when in Neoplatonic fashion 
they go on to derive this original opixosition from the supreme 
unity or Cod. The further speculatiims of the Pythagoreans on 
the subject of number rest mainly on analogies, which often become 
capiicions and tend to lose themselves at last in a barren symbolism. 
" Seven ’’ is called npBieai and 'Atiirii, because within the decade 
it has neither factors nor product. " Five," on the other hand, 
signifies marriage, because it is the union of the first masculino 
with the first feminine number (3 -(- 2, unity being considered as 
a number apart). The thought already becomes more fanciful 
when ’’ one'’ is identified with reason, because it is nuchange- 
ablc; ‘tywo " with opinion, because Itis uiilimited and indeterminate; 
" four " with justice, because it is the first square number, the 
product of equals. 

The astronomy of the Pythagoreans was their most notable 
contribution to scientific thought, and its importance lies in the 
fact that they were the first to conceive the earth as a globe. 
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sel{ 4 i^)<)|rted In space, revolving with the other planets ronnd 
a ceatcal liuninarjr. They thus anticipated the heliocentric theo^, 
and Copernicus has left it on record tut the Pythagorean doctrine 
oi the planetary movement oi Ae earth gave him the drst hint of 
its true hypothesis. The Pythagoreans did not, however, put the 
sun in the centre of the system. That place was filled by the central 
fire to which they gave the names of Heatia, the hearth of the 
universe, the watch-tower of Zeus, and other mythological expres¬ 
sions. It had then been recently discovered that the moon shone 
by reflected light, and the Pythagoreans (adapting a theory of 
Empedocles), expl^ned the light of the sun also as due to reflection 
from the central fire. Round this fire revolve ten bodies, first the 
Antichthon or counter-earth, then the earth, followed in order 
by the moon, the sun, the five then known planets and the heaven 
of the ^ed stars. The central fire and the counter-earth are 
invisible to us because the side of the earth on which we live is 
always turned away from them, and our light and heat come to us, 
as already stated, by reflection from the sun. When the earth is 
on the same side of the central fire as the sun, the side of the earth 
on which we live is turned towards the sun and wc have day; 
when the earth and the sun arc on opposite sides of the central fire 
we arc turned away from the sun and it is night. The distance of 
the revolving orbs from the central fire was determined according 
to simple numerical relations, and the Pythagoreans combined their 
astronomical and their musical discoveries in the famous doctrine 
of " the harmony of the spheres." The velocities of the bodies 
depend upon their distances from the centre, the slower and nearer 
bodies giving out a dc«> note and the swifter a high note, the 
concert of the whole yielding the cosmic octave. The reason wliy 
we do not hear this music is that we are like men in a smith's forge, 
who cease to be aware of a sound which they constantly hear and 
are never in a position to contrast with silence. 

Authorities. —Zeller's account of Pythagoreanism in his Philo- 
sophie dvr Gritchen gives a full account of the sources, with critical 
references in the notes to the numerous monographs ou the .subject, 
but the labour and ingenuity of more recent scholars has succeeded 
in clearing up a number of points since he ivrotc. Diels, Doxo- 
graphi gfoeci {1879), and Die Fra^ente tier Vorsokratiker, vol. i. 
(2nd ed., 1906). Gomperz, Greek Thinkers, vol. i., and especially 
Burnetts Early Greek Philosophy (2nd ed., 1908), give the results 
of the latest investigations. Tannery’s Science hellene-, Milhaud’s 
La Science grecqne and Philosophes giomitres', Cantor’s History of 
Mathematics-, and Gow’s Short History of Greek Mathematics, refer 
to the mathematical and physical doctrines oi the school. 

(A. S. P.-P.) 

Pythagorean Geometry 

As the introduction of geometry into Greece is by common 
consent attributed to Thales, so all are agreed that to Pythago¬ 
ras is due the honour of having raised niathematics to the 
rank of a science. We know that the early Pythagoreans 
published nothing, and that, moreover, they referred ail their 
discoveries back to their muster (.see Philolau.s). Hence if is 
not possible to separate his work from that of his early 
disciples, and we must therefore treat the geometry of the 
early Pythagorean school a.s a whole. We know that Pythago¬ 
ras made numbers the basis of his philosophical system, as 
well physical as metaphysical, and that he united the study of 
geometry with that of arithmetic. 

The following statements liAve been banded down to us. (o) 
Aristotle {Meta. i. 5, 985) says " the Pytliagorcans first appUeel 
themselves to luatheraatics, a science which they improved; and, 
penetrated with it, they fancied tliat the principles of mathematics 
were the■ principles of all things." ( 4 ) Eudemus informs us that 
" Pythagoras changed geometry into the form of a liberal science, 
regarding its principles in a purely abstract manner, and investi¬ 
gated its theorems from the immaterial and intellectual point of 
view (Uao» Kttl ‘ (c) Diogenes LaCrtius (viii. ii) relates 

that " it was Pythagoras who carried geometry to perfection, 
^ter Moeris* had first found out the prmciplcs of the elements 
of that science, os AnticUdes tells us in the .second book of his 
History of Alexander; and the part of the science to which Py¬ 
thagoras applied himself above all others was arithmetic." (ef) 
According to Anstoxenus, the musician, Pythagoras seems to have 
esteemed arithmetic above everything, and to have advanced it 
by diverting it from the service of commerce and by likening all 
things to numbers.® («) Diogenes LaSrtius (viii. 13) reports on 
the same authority that Pythagoras was the first person who 
introduced measures and weights among the Greeks. {/) He 
discovered the numerical relations of the musical scale (Diog. 


' Proclus Diadochus, In primunt Euclidis elemenlorum librum 
conmtntarii, od. Friedlein, p. (15. 

Moerls was a king of Egypt who, Herodotus tells us, lived 
goo years before his visit to that country. 

* Alistox. Ffogm. ap. Stob. Eclog. Phys. i. 2, 6. 


l«firt. vUl. IX), fg) PtoeliM * says that "the word 'mathematics* 
originated with the Pythagoreans.” ( 4 ) Wo learn also from the 
same authority • that the Pythagoreans made a toutfald division 
of mathematical science, attributing one of its parts to the " how 
many " (rk nioor) and the other to the " how much " (rk rghlKor); 
and they assigned to each of these parts a twofold division. They 
said that discrete quantity or the how many ” is either absolute 
or relative, and that continued quantity or the " how much ” is 
either stable or in motion. Hence they laid down that arithmetic 
contemplates that discrete quantity which subsists by itself, but 
music that which is related to another; and that geometry considers 
continued quantity so far as it is immovable, but that astronomy 
(4 aguupirh) contemplates continued quantity so far as it is of a 
s^-rootive nature, (t) Diogenes LaSrtius (viii. 25) states, on 
the authority of Favorinus, that Pythagoras " employed defini¬ 
tions in the mathematical subjects to which he applied himself." 

The following notices of the geometrical work of Pythagoras and 
the early Pythagoreans arc also preserved, (i) The Pythagoreans 
define a point as " unity having position " (Procl. op. cit. p. 95). 
(2) They considered a point as analogous to the monad, a line to 
the dyad, a superficies to the triad, and a body to the tetrad (ibid. 
P- 97 )- (3) They showed tliat the plane around a point is com¬ 

pletely filled by .six equilateral triangles, four square.s, or three 
regular hexagons (ibid. p. 305). (4) Eudemus ascribes to them the 

discovery of the theorem that the interior angles of a triangle arc 
equal to two right angles, and gives their proof, which was sub¬ 
stantially the same as that in Euclid I. 32 “ (ibid, p. 379). (5) Proclus 
informs us in his commentari’ on Euclid 1 .44 that Eudemus says that 
the problems concerning the application of areas—where the term 
" application " is not to be taken in its restricted sense {rapaSehli), 
in wnich it is used in tliis proposition, but also in its wider signifi¬ 
cation, embracing ImpBoMi and iKKenpis, in which it is us^ in 
Book VI. Props. 28, 29—arc old, and inventions of the I’ythago- 
rcans’ (ibid. p. 419). (6) This is confirmed hy Plutarch," who says, 
after A^llodorus, that Pythagoras sacrificed an ox on finding the 
geometrical diagram, cither the one relating to the hypotenuse, 
vii. that the square on it is equal to the sum of the squares on the 
sides, or tliat relating to the problem concerning the application 
of an area." (7) riutarcli ■“ also ascrihes to T’ytliagoras the solution 
of the problem, To construct a figure equal to one and similar to 
another given figure. (8) Eudemus states that Pythagoras dis¬ 
covered the construction of the regular .solids (ITocl. op. cil. 
p. <>5). (9) Hippasus, the Pythagorean, is .said to have perislied 

in the sea on account of his impiety, inasmuch as he boa-sted that 
he first divulged the knowledge of the sphere with the twelve 
pentagons (the inscribed ordinate dodecahedron) : Hippasus a.s- 
sumed the glory of the discover}’ to himself, whereas everything 
belonged to Him—" for thus thw designate Pythagoras, and do 
not call him by name." ” (10) The triple interwoven triangle or 

pentagram—star-shaped regular pentagon—was used as a symbol 
or sign of recognition by the Pythagoreans and was called by them 
"heSth” (ii) The discovery of the law of the threo 


* Procl. op. cit. p. 45. 

" Op. cit. p. 35. 

“ Wc learn from a fragment of Gemlnus, which lias been Iiandcd 
down by Eutocius in his commentary on the Conics of Apollonius 
(Apoll. Confeo, ed. Halleins, p. 9), that the ancient geometers 
-observed two rigiit angles in each species oi triangle, in the equi¬ 
lateral first, then in the isosceles, and lastly in the scalene, whereas 
later writers proved the theorem generally thus; " The three 
internal angles of every triangle are ^uat to two right angles." 

’ The words of Proclus arc interesting. " According to Eudemus 
the inventions respecting the application, excess and defect of areas 
arc ancient, and arc due to the Pythagoreans. Moderns, borrowing 
these names, transferred them to’the so-called conic lines, the para¬ 
bola, the hyperbola, the ellipse, as the older school, in their nomen¬ 
clature concerning the description of areas in piano on a finite right 
line, regarded the terms thus : An area is said to be applied {nofa- 
SdMitir) to a given right line when an area etiual in content to some 
given one is described thereon; but when tne base of the area is 
greater than the given line, then the area is said to be in excess 
{inp 0 i\Ktir ); but when the base is less, so that some part of the given 
lino lies without the described area, then the area is said to be in 
defect (iAAilxfir). Euclid uses in this way in his sixth book the 
term-H excess and defect. . . , The term application (irapa8iiAA<i>'), 
which we owe to the Pythagoreans, has this signification." 

* Non posse suaviter vivi sec. Epicuritm, c. xi. 

* Etri npiBKigia wtpl ToO tiji waeaBaMis. Some autliors, 

rendering the last five words " concerning the area of the parabola," 
have ascribed to I^thagoras the quadrature of the parabola, which 
was one of the great discoveries of Archimedes. 

Symp. viii., Quacst. 2, c. 4. 

“ lamblichuR. De vit. Pyth. c. i8. § 88. 

“ Lucian, Pro lapsu in saint. § 5; also schol. on Aristoph. Nub, 
Oit. That the Pythagoreans used such symbols we learn from 
lamblichus {De vit. Pyth. c. 33, §5 237 and 238). This figure is 
referred to Pythagoras himself, and in the middle ages was called 
Pythagorae pgura ; even so late as Paracelsus it was regarded by 
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toB,” fa Attributed to Um bv lauy MthotitlM, of whom the oVutt ^ 
fa VltruvluB.' (ii) One of the method* of finding light-unijM 
triangVe* whose fade* eea be exjneeeed in numbers (P^hagnicw 
triangles)--otlat setting out from iiie odd numbers-— 4 & nzcmm 
to F^hagora* by Heron of Alexnndiia and Proclus.' (13) The 
discovery of irrational quantities fa nscribed to Pythagoras by 
Eudemus (Procl. op. tU. p. 63). (14) The three proportions—arith¬ 
metical, geometrical and harmonicai—were known to IMhagoras.* 
(15J lambllchus * says: " Formerly, in the time of 
and the mathematicians under him, there were three means 
only—^the arithmetical, the geometrical and the third in order, 
which was known by the name sub-contrary ( 4 »ii>«i>T(a),but which 
Archytas and Hippaius designated the harmonicai, since it appeared 
to include the ratios concerning harmony and melody.’’ (jo) The 
so-eaUed most perfect or musical proportion, t.g. 6:8;: 9; ij, 
which comprehends in it all the former ratios, according to 
lambllchus,' is said to be an invention of the Babylonians and 
to have been first brought into Greece by Pytliagoras. (17) Arith¬ 
metical progressions were treated by the Pythagoreans, and it 
appears from a passage in Lucian that Pythagoras himsell had 
considered the special case of iriangHlar numbers; Pythagoras 
asks some one, '' How do you count ? ” He replies, ” One, two, 
three, four." Pythagoras, interrupting, says, " Do you sec ? 
what you take to be four, that is te.n and a perfect triangle and our 
oath.’’” (18) The odd numbers were called by the lytliagoreans 
" gnomons," ” and were regarded as generating, inasmuch as by 
the addition of Bucces.stve gnomons—consisting each of an odd 
number of unit Bquare.s—to the original square unit or monad 
the square form was preserved. (19) In like manner, if the simplest 
oblong (lT»pdn<K«j), consisting of two unit squares or monads in 
juxtapo.sition, be taken and four unit squares be placed about it 
after the manner of a gnomon, and then in like manner six, ^ht 
. , . unit squares be placed in succession, the oblong form will be 
preserved. (20) Another of his doctrines was, tliat of all solid 
figures the sphere was the most beautiful, and of all plane figures 
the circle.” (21) According to lamblichus the Pythagoreans-are 
.said to have found the quadrature of the circle.” 
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him as a symlwl of health. It is said to liave obtained its special 
name from the letters v, y 1, 0 ( = fi), a having been written at its 
prominent vertices. 

' De ofcA. ix. j Praef. 5, 6, 7. Amongst other authorities arc 
Diogenes Laertius (viii. ii), ftoclus (op, cit. p. 42O), and Plutarch 
(ut supra, 6). Plularch, however, attributes to the Egyptians the 
knowledge of this theorem in the particular case where the sides 
arc 3, 4, and 5 (De Is. el Osir. c. 56). 

” Heron Alex. (ieom. et stereom. rel., cd. F. Hultsch, pp. 56, 
146; Prod, op, cit. p. 428. Tho method of Pythagoras is a.s 
follows : he took an odd number as the lesser side; then, having 
squared this number and diminished the square by unity, he took 
half the remainder as the greater side, and by adding unity to this 
number he obtained the hypotenuse, e.g. 3. 4, 5; 5, 12, 13. 

” Nicom. Ger. Inirod. Ar. c. xxii. 

” In Nicomachi arithmeticam, ed. S. Tcnnulius, p. 141. 


V” — ■ . tinnn— 

ior wKMTft ootonm w«r« common 

in to the eoMtrtmttiw w tito rqgtitor koBa* («, lor some 

of iSm are found to Bgypttoii nttliifoctiirei to con¬ 

cerning the appJicatfon of areas (5);' and laaOy, to tfie thotwwa of 
PythagoTM fit),coupled with bis rtue far iboeonatraotioa of nmt- 
ankted trfangfe* to anmben (la). We leani from Plutarcb titat 
Sw Fkvntisns were acquainted with the geoaietifoal fact ttat a 
2 * ■**^V/hnaa aides CMtain three, four and five parts is rigbt- 
the^we of the greatast tide fa equal to the 
angled, and tofit ulC -ight ankle. It fa probable too 

squares of the sides contginfojf ^ where the 

that this theorem was toown to them ill the , j once 

right-angled trian^e is isosceles. Inasmuch as it WOOW ^ 

suggest^ by the contemplation of a floor covered with Wiiltta ulra 
—the square on the diagonal and the sum of the squares 00 the 
sides contain each four of the right-angled triangles into which 
ono of the squares is divided by its diagonal. It is easy now to 
sec how the problem to construct a square which shall be equal to 
the sum of two squares could, in some cases, be solved numerically. 
From the observation of a chequered board it would be perceiv^ 
that the element in the successive formation of squares is the 
gnomon or carpenter’s square. Each gnomon consists of an odd 
number of squares, and the successive gnomons correspond to the 
successive odd numbers, and include, therefore, all odd squares. 
Suppose, now, two squares are given, one consisting of sixteen and 
the other of nine unit sqtiares, and that it is propoMd to form from 
them another square. It is evident that the square consisting of 
nine unit squares can take the form of the fourth gnomon, which, 
being pl.aced round the former square, will generate a now square 
containing twenty-five unit .squares. Similarly it may have ^en 
observed that the twelfth gnomon, consisting of twenty-five unit 
squares, could be transformed into a square each of whose sides 
contains five units, and thus it may have been seen conversely that 
the latter square, by taking the gnomonic or generating form with 
respect to the square on twelve units as base, would produce the 
square of thirteen units, and so on. This method required only to 
be generalized in order to enable Pythagoras to arrive at his rule 
for finding right-angled triangles whoso sides can be expressed 
in numbers, wliich, we are told, sets out from the odd numbers. 

The »th square together with the «th gnomon forms the (n + i)th 
.square; if the nth gnqraon contains m” unit squares, m being an 
odd number, we have an -(-1 = m”, n -= i(m” - i). which gives 
the rule of Pythagoras. 

The general proof of Euclid 1 . 47 is attributed to Pythagoras, 
but we have the express statement of Proclus (op. cit. p. 426) that 
this theorem was not proved in the first instance as it is in the 
Elements. The following simple and natural way of arriving at 
the theorem is suggested by Bretschnoider after Camerer.'" A 
square can be dissected into the sum of two squares and two equal 
rectangles, os in Euclid II. 4; these two rectangles can. by draw¬ 
ing their diagonals, be decomposed into four equal right-angled 


Op, cit. p. 1O8. As an example of this proportion Nicomachns i triangles, the sum of the sides of each being equal to the side of 


and, after him, lamblichus give the numbers 6, 8, 9, 12, the har¬ 
monicai and arithmetical means between two numb^s forming a geo¬ 
metric proportion with the numbers themselves (a *)• 

lamblichus further relates (toe. cit.) that many Pythagoreans made 
use of this proportion, as Aristaeus of Crotona, Timaeus of Locri, 
Philolaus and Archytas of Tarontum and many others, and after 
them Plato in his Timaeus (see Nicom. Inst, arilhm., cd. Ast, 
p. 153, and Animadiiersiones, pp. 327-329; and Iambi, op. cit. 
p. 172 seq.). 

” Blow vpntrir, 4, i, 317, ed. C. Jacobitz. 

7 means that by winch anything is known or " criterion "; 

its oldest concrete signification seems to be the carpenter’s square 
(norma) by which a right angle is known. Honce it came to denote 
a perpendicular, of which, indeed, it was the archaic name (I*rocluB, 
op. w. p. 283). Gnomon is also an instrument for measuring 
altitudes, by means of which tho meridian can bo found; it denotes, 
further, the index or style of a sundial, the shadow of which points 
out the hours. In geometry it means the square or rectangle 
about the diagonal of a square or rectangle, together with the two 
complements, on account of the rescmbliuice of the figure to a car¬ 
penter’s square; and then, more generally, the similar figure with 
regard to any parallelogram, as defined by Euclid II. def. a. Again, 
in a still more gener^ signification, it means the figure which, 
being added to any figure, preserves the original form. See Heron, 
DepniHones (39). When gnomons are added successively in this 
manner to a square monad, the first gnomon may be regarded as 
that conaisting of three square monads, and is indeed the con¬ 
stituent of a mnple Greek fret; the second of five square monads, 
&c.; hence we have the gnomonic numbers. 

• Dlag. Lairt. De vii. Pyth. viii ig. 

® Sinmliclus, In Aristolelis physicornm libros guattuor priores 
contmtmaria, H. Diels, p. 60, 


the square; again, these four right-angled triangles can bo placed 
so that a vertex of each shall be in one of the comers of the square 
in such a way that a greater and less side are in continuation. 
The original square is thus dissected into the four triangles as 
before and the figure within, which is the square on the hypotenuse. 
This square, therefore, must be equal to the sum of the squares on 
the sides of the right-angled triangle. 

It is well known that the Pythagoreans were much occupied 
with the constmetion of regular polygons and solids, which in 
their cosmology played an essential part as the fundamental forms 
of the elements of the universe. We can trace tho origin of these 
mathematical speculations in the theorem (3) that " the plane 
around a point is completely filled by six equilateral triangles, 
four squares, or three regular hexagons." Plato also makes the 
Pythagorean Timaeus explain: " Each straight-lined figure con¬ 
sists of triangles, hut all triangles can be dissected into rectangular 
ones which arc either isosceles or scalene. Among the latter the 
most beautiful is that out of the doubling of which an equilateral 
arises, or in which the square of the greater perpendicular is three 
times that of the smaller, or in which the smaller perpendicular 
is half the hypotenu.se. But two or four right-angled isosceles 
triangles, properly put together, form the square; two or six of 
the most beautiful scalene right-angled triangles form the equi¬ 
lateral triangle; and out of these two figures arise the solids wtuch 
correspond with the four elements of the real world, the tetra¬ 
hedron. octahedron, icosahedron and the cube" •' (Timaeus, 53, 
34, 35). The constmetion of tho tegular solids is distinctly 
ascribed to I^hagoras himself by Eudemus (8). Of these five 

Sec Btetsch. Die Geom. vor Euklides, p. 82; Camerer, Euclidis 
elem. L 444, and the references given there. 

The dodecahedron was assigned to the fifth element, ^info pars, 
aether, or. as some think, to the universe. .(See Philolaus.) 
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solids three—the tctTahedraa, cube asw} tho octahedian—were 
known to the SfO'IPtians and are to be found in their anchitectute. 
Let UB now examine what ia requirethfor the conRtruction of the 
other two solids—the icosahedron ana the dodecahedron. In the 
formation of tho tetrahedron three, and in that of the octahedron 
lour, equal equilateral triangles had been placed witli a common 
vertex and adlacent tadus coincident; and it was known that it 
six such triangles were placed round a common vertex with thar 
adjacent sides coincident, they would lie in a plane, and that, 
therefore, no solid could be formed in that manner from them. It 
remained, then, to try whether five such oquilalcral triullglcs could 
be placed at a common vertex in like manner; on trial it would 
bo found that they could be so placed, and that their bases would 
form a regular pentagon. The existence of a regular pentagon 
would thus become known. It wee also known from the formation 
uf the cube that three squares could be placed in a simUar way 
with a common vortex; and that, further, if throe «ihu 1 and 
regular hexagons were p^ed round a point as common vertex 
with adjacent sides coincident, they would term a plane. It re¬ 
mained in this case, too, only to ^ whether three ucjual r<gular 
pentagons could be placed with a common vertex and m a similar 
way; this on trial would be found possible and would lead to the 
construction of the regular dodecahedrou, which was the regular 
solid last arrived at. 

We .sec that the construction of the regular pentagon is required 
for the formation of each of these two regular soUds, and that, 
therefore, it must have boon a discovery of Pythagoras. If we 
examme now what knowledge of geometry was required for the 
Bolutkin of this problem, we shall see that it dejwnds on Kuclid IV. 
io, which is reduced to Euclid 11 , ii, which problem is reduced to 
the following ; To produce a given straight line so that the rect¬ 
angle under the wlrole line thus produced and the produced part 
shall be equal to the square on the given line, or, in the langui^c 
of the ancients, To apply to a given straight line a roctauglc which 
shall be equal to a given area—in this case the square on the given 
lino—.and which shall be excessiv/i by a square. Now it is to be 
observed that the problem is solved in this manner by Euclid (VI. 
30, ist method), and tliat we know on the authority of Eudemus 
that the problems cemoerning the applicaiim of areas and tbeir 
exetts and deject are old. and invenUuns uf the Pythagoreans (5). 
Hence the statements of lamblichus concerning Hippasus (9)— 
that he divulged the sphere with the twelve pentagons—and of 
Lucian and the sclmliast on Aristophanes (10)—^that the pentagram 
wus used as a symbol of recognition amongst the I'ythagureaiis— 
become of greater importance, 

Kurtber, the discovery oi irrational magnitudes is ascribed to 
l^lliagoras by Eudemus {13). and this discovery has been ever 
regarded as one oi the greatest of antiquity, it is commonl)' 
assumed that Pythagoras wa.s led fo this theory from the considera¬ 
tion of the isosceles riglit-anglcd triangle, it seems to the present 
writer^ however, more probable that the discoyery of inconimensu- 
rable magnitudes was rather owing to the problem: To cut a 
line in extreme and mean ratio. From the solution oi tliis problem 
it follows at once that, if on the greater segment oi a line so cut 
a part be taken eqiul to the less, the greater segment, regarded 
as a new line, will be cut in a similar manner; and this process 
can be continued without end. On the other Iiand, it a similar 
i:.tetl>ud be adopted in the case of any two lines which ciin be re¬ 
presented numerically, the process would cud. Hence would arise 
the distinctiou between commensurable and incommensurable 
quantities. A reference to Euclid X. 2 will show tliat the method 
above is the one used ti^ro ve that two magnitudes arc incommensu¬ 
rable; and in Euclid X. 3 it will be seen that the greatest common 
measure of two commensurable magnitudes is found by tltis prooes!: 
of continuod subtraction, it seems probable that Pythagoras, to 
whom is attributed one of the rules for rcpreseutiiig the sides of 
right-angled triangles iu numbers, tried to find the sides uf an 
Isosceles right-angled triangle numerically, and that, failing Iq the 
altempt, he suspected that the hypotenuse and a side had no 
comnton measure. He may have demonstrated the iucommensu- 
rability of the side of a square and its diagonal- The nature 
of the old proof-—which consisted of a reducUo ad abturdum, show¬ 
ing that, if the diagonal be commensurable with the side, it would 
follow that the same number would be odd and even '—makes 
it more probable, however, that this wus accoqiphshcd by his 
successors. The existence oi the irrational as well as that of the 
regular dodecahedron appears to have been regarded by the school 
as one of their chief discoveries, and to have been preserved us a 
secret; it is remarkable, too, that a story similar to that told by 
lamblichus of Hippasus is narrated of the person who first published 
the idea of tho irrational, vii. tliat lie euffurod shipwreck, dm.'.* 

Eudnious ascribes the problems concerning the application ol 
rigures to the Pythagoreans. The simplest cases of the problems, 

’ For this proof, see Euclid X. 117; see also Ariktot. Analyt. Pr. i. 
C< X3 and e. 44. 

* Knoche, Untertuchw^m dber He neuaulfeftmdetuH Schoiitn 
dn PrtMm Diadochus XU Euclids Elementm, -pp. 30 and 33 (Herford, 
1865) 


Eudid VI, 28, 39—those, viz. in which the given parallelogmm 
is a square—correspond to the problem: To cut a given straight 
line intemally or externally so that the rectangle under the aeg- 
ments shall be equal to a given rectilineal hgure. The solutiim 
oi this problem—in which the solution of a quadratic equation is 
implicit^ contained—depends on tiie problem, Euclid 11 . 14, and 
the theorems, Euclid 11 . j and b, together with the theorem of 
Pythagoras. It is probable that the finding uf a mean proportional 
between two given lines, or the construction of a square which 
; shall be equal to a given rectangle, is due to Pythagoras himself. 
‘ The solution of the more general problem. Euclid VI. 25, ia also 
attributed to him by Plutarch (7). The solution ot this problem 
depends on that of the particular case and on the application of 
areas; it requires, moreover, a knowledge of the theorems: Similar 
rectUincial figures are to each other as the squares on their homo¬ 
logous sides (Euclid VI. 30): and, If three lines arc in geometrical 
prdportion, the first is to the third as the square on the first is 
to the square on the second. Now Hippocrates of Chios, about 
440 B.C., who was instructed m geometry by the Pythagoreans, 
.•possessed this knowledge. We are justified, therclore, in ascrib- 
mg the solution of the general problem, if not (with Plutarch) to 
Pythagoras, at least to his early successors. 

The theorem that similar polygons arc to each other in the 
dufdicate ratio of their homologous sides involves a first sketch, at 
least, oi the doctrine oi proportion and the similarity of figures.'' 
That we owe the foundation and development of the doctrine of 
I proportion to Pythagoras and his school is confirmed by the testi- 
iiKHiy of Nicomachus (14) and lamblichas (ij and 16). From these 
passages it appears that the early 1‘ytliagoreans were acquainted 
not only -with the arithmetical and geometrical moans between 
two ma^itndcs, but also with their hmmunical mean, wliich was 
then called “ subcontrary." The Pytliagoreans were much occupied 
with the representation of numbers by geometrical figures. These 
inoculations originated with 1‘ythugoras, who was acquainted with 
the summation uf the natural numbers, the odd numbers and the 
even numbers, all uf which are cajiaUe of geometrical representa¬ 
tion. See the passage in Lucian (17) and the rule fur finding 
! i-ytliagorean triangles (12) and the observations thereon supra. 

' On the other hand, there is no evidence to support the statement 
of Montucla tliat Pythagoras laid the fuundatioii of the doctrine 
j of isoperimetry, by proving that oi all figures having the suim- 
perimetcr the circle is the greatest, and tliat ol all solids having the 
same surface the sphere is the greatest We must oiso deny to 
Pythagoras and his school a knowledge of the conic sections, and 
in particular uf tlic quadrature oi the parabola, attributed to him 
by some authors; and we have noticed the misconception which 
gave rise to this erroneous inference. 

Certain conclusions may be drawn from the foregoing examina¬ 
tion of the mathematical work of Pythagoras and his school, 
which enable us to form an cstinuite of the state of geoiiicUy 
about 480 B.C. First, as to malter. It form.s the bulk of the 
first two books of Euclid, and includes a sketch of the doctrine 
of proportion—which was probably limited to commensurable 
magnitudes—togetlier with some of the contents of the sixth 
' book, it contain.^, too, the discovery of the imitional (lUoyov) 

I and the construction of the regular solids, the latter requiring 
' the description of certain regular polygons—the foundation, 
in fact, of the fourth book of Euclid. Secondly, as to jorm. 
The Pythagoreans first severed geometry from the needs of 
practii^ life, and treated it as a libeiBl science, giving definitions 
and introducing the manner of proof which has ever .since been 
in use. Further, they distinguished between discrete and con¬ 
tinuous quantities, and regard^ geometry as a branch of mathe¬ 
matics, of which they made the fourfold division that lasted to 
the middle ages—the quadrivium (fourfold way to knowledge) of 
Boetius and the scholastic philosophy. And it may be observed 
tliat the name of “ mathematics,” us well as that of “philo¬ 
sophy,” is ascribed to them. Thirdly, as to »iedt«f. One-ciiief 
characteristic of the mathematical work of Pythagora.? was the 

” It is agreed on all hands that these tao theories were treated 
at length ^ Pythagoras and his school. It is almo.it certain, 
howcviw, that the theorems arrivfd at were proved for commensu¬ 
rable magnitudes only, and were assumed to hold good for all. 
The Pythagoreans themselves seem to have been aware that their 
proofs were not rigorous, and were open to serious objectioB; in 
this we may have the explanation of the secrecy which was attached 
by them to the idea of the uicommensurable and to the pentagram 
which involved, and indeed represented, tliatidca. Now it is remark¬ 
able that the doctrine of pro^rtion is twice treated in the Elements 
of Euclid—first, in a general manner, so as to include incommensu- 
rablcs, in book v., which tradition ascribes to Eudoxus, and then 
arithmetically m book vii., which, as Hankel has supposed, con¬ 
tains the treatment of the subject by the older Pyuiagoreans. 



PYTHAGORAS (OF RHEGIUM)—^iWHMS .(OF MARSEILLES) 703 


combmation of arithmetic wilii geometry. The aotioos pf an 
equation and « proportion—which art common to both', and 
contain the first germ of algebair—were introduced among the 
Greeks by Thales. These notions, espedaily the latter, were 
elaborated by Pythagoras and his school, so that they reached 
the rank of a true scientific method in their theory of proportion. 
To Pythagoras, th«i, is due the honour of having supplied a 
method which is common to all branches of mathematics, and 
in this respect he is fully comparable to Descartes, to whom we 
owe the decisive combination of algebra with geometry. 

See G. ]. Allman, Greek Geometry from Thales to Euclid (Cambridge, 
rasp); M. Cantor, Vorlesutigert iiber Geschichte dor Uatktmatik 
(LcipziE, iii94); James Gow, Short History of Greek Mathemedics 
(Cambridge, 18S4), (G. J. A.) 

PYTHAGORAS, of Rhegium, a noted Greek sculptor of the 
5th century b.c., a contemporary of Myron and Polyclitus, and 
their rived in making statues of athlelcs. He was bom at 
.Samos and migrated in his youth to Rhegiimi in Italy. He 
made a statue of Philoctetes notable for tlie physical expression 
of pain, an Apollo shooting the P) thon at Delphi, and a man 
singing to the lyre. He is said to have introduced improve¬ 
ments in the rendering of muscles, veins and hair. 

PYTHEAS, of Marseilles (Metsilia), a celebrated Greek navi¬ 
gator and geographer, from whom the Greeks apparently derived 
their earliest definite information concerning western Europe, 
and e.specially the British Islands. He was probably contem¬ 
porary with Alexander the Great; he certainly wrote before 
Dicaearchus, a pupil of Aristotle who died about 185 b.c. His 
work is lost, and we ore left almost wholly in the dark as to its 
form and cfaaiocte, but the various titles under which it is 
quoted (e.g. T^t veptbSot, or Ta vtpl tov ’Omn'oC) point to a 
geographic treatise, in which Fytheas had embodied the 
results of his observations, rather than to a continuous narrative 
of his voyage. 

Some mi^cm writers have supposed Pytheas to have been 
sent out, at public expense, in command of an expedition organ¬ 
ized by the republic of Massilia; but there is no ancient authority 
for this, and Polybius, who hod unquestionably seen the origin^ 
work, expressly states that he had undertaken the voyage in a 
pri\atc capacity and with limited means. All that we know 
concerning the voyage of Pytheas (apart frwn detached notices) 
is (ontained in a brief passive of Polybius, cited by Strabo, :n 
which he tells us that Pytheas, according to his own statement, 
liad not only visited Britain, but had personally explored a large 
part of it (“ travelled all over it on foot,” according to one read¬ 
ing of the text in Strabo, bk. iv. ch. i.), and estimated its 
circumference at more than 40,000 stadia (4000 geographical 
miles). To this he added the account of Thule (which he placed 
six days' voyage north of Britain) and the adjoining regions, in 
which there was no longer any distinction between air, earth 
and sea, but a kind of mixture of all three, re.sembling the gela¬ 
tinous mollusc known as pultnv marinus, which rendered .nil 
navigation and progress in any other mode alike impo.siiible. 
Tlus substance Pytheas had himself seen, according to Strabo 
(bk. iv. ch, i.), but the other phenomena he described only from 
hearsay. After this he vLsited “ the wholeof the coasts of Europe ” 
(i.e. those bordering on the ocean) as far as the Tanais (Strabo, 
bk. ii. ch. iv. § 1). This last sentence has led some modem 
writers to suTCOse that he made two different voyages; but this 
is improbable; the expressions of Polybius imply that his ex¬ 
plorations in ^th directions, first towards the north and after¬ 
wards towaids the east, formed part of the same voyt^e. 

The countries visited, and to a certain extent explored, by I'ythcas, 
were previously unknown to the Creeks—except, perhaps, by vague 
accounts received through the Phoenician*—and were not viaitod 
by any subsequent authority during more tnan two centuries. 
Hence some of the later Greek geographers altogether disregarded 
his stateraenta. and treated his voyage as a fiction. Eratosthenes, 
indeed (270-196 B.c.), attached great value to his authority as to 
Biitain and Spain, though doubting some of his statements; but 
Polvbius (c. 204-122 B.c.) consideral the whole work of Pytheas 
a tissue of fables, like that of Euhemcrus concerning Ponchaea; 
and even Strabo, in who.se time the western regions of Europe were 
comparatively well known, adopted to a great extent the view of 
Polybius. 


la modem times .a critical examination has arrived at a more 
iavaarable judgment ond though GosselUn in his Rtckarches sue 
la gdagrapkie its aueietu <iv. 168-180) and Sir G. C. Leads in his 
HiOory of Anderit Atiretionty (pp, 466-481) revived the sceptical 
view, the iendenoy of modem critics has bem rather to exaggerate 
than to depreciate the value of what was really added by Pytheiis 
to knowledge. Our information concerning him is so imperfect, 
and the scanty notices preserved to us bom his work are so meagre 
and discordant, that it is difficult to arrive at anything like a sound 
conclusion. It may, however, be considered os fairly established 
that Pythesia made a voyage round the western coasts of Europe, 
proceeding from Gades, the great Phoenician emporium, and prob¬ 
ably the farthest point familiar to the Greeks, round Spain and Gaul 
to the British Islands, and that he followed the eastern coast of 
Britain for a considerable distance to the north, obtaining in¬ 
formation as to its fartlicr extension in that direction which led 
himgrcatly to exaggerateits sire. At the same time be heard vaguely 
of the existence of a large island to the north of it—-proUibly 
derived from the fact of the Orkneys and Shetlapds being really 
found in that position—to which be gave the name of Thule. 

The most important statement made by Pyfhess in regard to 
Thule was that connected with the astronomical phenomena afiect- 
ing the duration of day and night therein. Unfortunately the re¬ 
ports transmitted to us differ so widely that it is almost impossible 
to determine what Pytheas himself staled. It is, however, probable 
that the version given in one pa.ssage by Pliny {H.N, iv. lO, 104) 
correctly represents his authority. According to this, the days 
at the summer solstice were twenty-four hours in length, and oon- 
vereely at the winter solslice the nights were of equal duration. 
CM course this would be true had Thule been situated under the 
Arctic Circle, which I’ythcas evidently considered it to be, and his 
skill as an astronomet would lead him to accept as a fact wlmt he 
know must be true at some point as a voyager proceeded onwards 
towards the north. 

Still more difiicult is it to determine the extent and character 
of Pytheas's explorations towards the east. The statement that 
he prucerded along the coasts of Europe ** from Gades to the Tanais ” 
is evidently based upon the supposition that this would be a simple 
and direct course along the northern shores of Germany and Scythia 
—Polybius himself, in common with the other Greek geographers 
till a much later period, being ignorant of the projection of the 
Danish or Qmbric peninsula, and the dneumnavigation that it 
involved—of all which no trace is found in the extant notices of 
iytlveas. Notwithstanding this, some modern writers have sup¬ 
posed him to have entered the Baltic and penetrated as far as the 
Vistula (Ills Tanais). The only foundation for this is to be found 
in the fact that in a passage cited by Pliny {H. JV. xxxvii. 2, 35) 
Pytheas is represented as stating tluit amber was brought from an 
islaud called Abalus, distant a day's voyage from the laud of the 
Guttoncs, a German nation who dwelt on an estuary of the ocean 
called Mentonomus, 6000 stadia in extent. It was a production 
thrown up by the waves of the sea. and was used by the inliabltants 
to burn instead of wood. It has been conjectured that the " estuary " 
here mentioned refers to the Baltic, the existence of which as a 
separate sea was unknown to all ancient geographers; but the 
obscure manner in which it is indicated, as well as the inaccuracy 
of the statements concerning the {dace from whence the amber 
was actually derived, both point to the sort of hemsay accounts 
which Pytlteas might readily have picked up on the shores of the 
German Ocean, without proceeding farther than the mouth of 
the Ems. Wescr or Elbe, which last is Bup{jo8ed by Ukert to have 
been the limit of liis voyage in this direction. It must be observed 
also that amber is found in Friesland aud on the west coast of 
Schleswig, as well as in the Baltic, though not in equal abundance. 

As to the Cassiterides, or Tin Islands, the exploration of which 
would luiturally be one of the chief objects of Pytheas. he seems 
to have funiished Timaeus, who wrote less than a century after him, 
with details upon the .same, espcciaJly in regard to the commcicial 
centre of Iktis (St Michael's Mount in Cornwall ?), which are pre¬ 
served by Diodorns. The trade, with these regions was probably 
at this period in Phoenician hands, but we know tiiat at a later time 
a considerable {xirtion of the supply was carried overland through 
Caul to Ma.sailia. 

I’ythcas certainly had one merit which distinguished Itim 
from almost all his contemporaries—lie was a good astronomer, 
and wa.s one of the first who made observations for the deter¬ 
mination of latitudes, among others that of his native plaoe Massilia, 
which he fixed with remarkable accuracy; his result, wliich was 
within a few miles of the troth, was adopted by Ptolemy, and 
became the basis of the Ptolemaic map of the western hlediter- 
rancan. His calculations of the length of the longest day at four 
dificretit points in the neighbourhood of Britain arc probably based 
on native reports. If these figures (16, 17, 18 and 19 hours) are 
to be pressed, they would refer to, say, Ushant (48“ N.), FTam- 
borOugh Head (54°), Tarbet Ness in Ross (58°) and the northern¬ 
most Shctlands ((11°), I’ythcas was also the’first among the Greeks 
who arrived at any correct notion of the tides, and not only indicated 
their connexion with the moon, but pointed out their {jcriodical 
fluctuations in accordance with the phases of that Inminary. Other 
observations concerning the manners and customs of the Inhabitants 
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ol reaiote northern regions prove that he had himself really visited 
them. Among these are the gradual disappearance of various 
kinds of grain as one advanced towards tnc north; the use of 
fermented liquors made from com and honey; and the habit of 
threshing out their com in large covered barns, instead of on open 
threshing-Soors as in Greece and Italy, on account of the want 
of sun and abundance of rain. Pytheas'a notice of the depth of the 
Bay of Biscay, of the length of the projection of Brittany, of 
Ushant under the name of Uxisama, and of three promontories 
of Britain, two of which seem to correspond to Land's Knd 
{Btitrim), and North Foreland (Kantian), must not be forgotten. 

The fragments of Pytheas have been collected by Arvedson 
(Upaala, ^34), and by Fuhr (De Pyihea massHiensi, Darmstadt, 
r8}s). Of the numerous treatises and dissertations on the sutuect, 
see Ukert, " Bemerkungen dber I’ytheas," in vol. i. of his Oeag. 
d. Griechen u. Kimsr, pp. 298-309, which contains an excellent 
summary ol all that is Imown concerning Pytheas; Sir George C. 
Lewis, Historical Survey of the Astronomy of the Ancients, pp. 4(16- 
480 (London, 1862); Sir Edward H. Bunbury, History of Ancient 
Geography, vol. i. ch. XV. § 2 (tendon, 1883); C. 1 . Elton, Oripns 
of English History, cf. especially app. i. pp. 400, &c. (London. 
1882); Hugo Berger, Geschichte Uer wissenschaftlichen Erdhunde 
der Griechen, pt. 3 (2iid cd., Leipzig, 1903). A very elaborate 
investigation of the whole subject will be found in Mulleuhofi, 
Deutsche Alterthumskunde, i. 211-497 (Berlin, 1870). See also 
Sir Goments Markham's paper, " l^theas, the Discoverer ol 
Britain," in the Geographical Journal (]uue 1893); and 11 . F. 
Tozer, History of Ancient Geography, pp, i52-i(>4 (Cambridge, 
1897). (E. 11 , B.; C. K. B.) 

pyTHlS, or PvTHius, one of the most noted Greek architects 
of the later age. He cultivated the Ionic style, in which he 
constructed the temple of Athena at Priene. The dedicatory 
inscription, which is in the British Museum, records that the 
founder was Alexander the Great. Pj'this also made a great 
marble quadriga which surmounted the Mau.soleum. 

PYTHON, in Greek mythology, son of Gaea, an enormous 
serpent, said to have been produced from the mud after the 
flood of Deucalion. Its haunt was a cavern near Mt Par¬ 
nassus. Four days after its birth it was slain by Apollo (Apol- 
lodorus i. 4), who was hence sumamed Pythius. According to 
Ephorus (in Strabo ix. 64(1), Python, sumamed Dracon 
(serpent), was a brigand near Delphi. The python in reality 
represents the pestilential vapours rising from stagnant lakes 
and pools, which arc dispersed by Apollo and his arrows—that 
is, the shafts of the sun. The old derivation (Homeric Hymn to 
Apollo, 371), according to which Delphi was originally called 
Pytho, because the slain serpent was left there to “ rot ” 
(iru^ftrfloi), points to this explanation. 

Sec C. Pascal, Studii di anEchiti e mitologia (189b), 


PYTHON, a genus of very large snakes of the family Hoidae 
(see Snakes) inhabiting the tropical parts of Africa, Asia and 

Australia. They differ from 
the true boas (</.».), with 
which they are often con¬ 
founded, by carrying a few 
teeth in the premaxilla, by 
the double row of subcaud^ 
shields and by the posses- 

Fio. i.-Head of Boa canina. f 

bones. Most of them nave 



pits in some of the upper and lower labial shields. 


Python reticuiatus is the cammonest species in In'do-China' and 
the Malay Islands; four upper labial shields on either side are 
pitted. It is, next to the Anaconda, one of the largest of all snakes, 
somespecimens being known which measured about 30 ft. in length. 
P. molurus, scarcely smaller, is the python or rock-snakc of India 
and Ceylon. The African species arc much smaller, up to 15 ft. 
in length, e.g. P. sebae of tropical and southern Africa and the 
beautiful P. regius of West Africa. P. spilotes is the " carpet- 
snake" of Australia and New Guinea. A small relative of pythons is 
Lomcemus bicolor of South Mexico, the only New World example. 

TTie giant pythons could no doubt overpower and kill by 
constriction fumost any large manunal, since such snakes weigh 


many hundredweights and possess terrific stret^fA, but the 
widUf of their mouth—although marvellously distensible—^has, of 
course, a limit, and this i8 probably drawn at the size of a goat. 
Before a python swallows such large prey, its bones are crushed 
and the body is mangled 
into the shape of a sausage. 

The snake begins with the 
head, and a ^eat quantity 
of saliva is discharged over 
the body of the victim as 
it is hooked into the throat 
by the alternately right and reticuiatus. 

left forward motions of the distended well-toothed jaws. If for 
any reason a snake should disgorge its prey, this will be found 
smothered with slime. Hence the fable that they cover it with 
saliva before deglutition. 

Most pythons are rather ill-tempered, differing in this respwt 
from the boas. They ure chiefly arboreal, and prefer localities 



lAo. 3.— Python reticuiatus (India). 


in the vicinity of water to which mammals and birds, their 
usual prey, resort. They move, climb and swim with equal 
facility. The female collects her eggs, sometimes as many as 
one hundred, into a heap, round which she coils herself, covering 
them so that her head rests in the centre on the top. In this 
position the snake remains witliout food throughout the whole 
period of incubation, or rather keeping guard, for about two 
months. (H. F. G.) 

PYX (Gr. irvfts, a box or chest), a term for various forms of 
receptacle. In ecclesiastical usage it is the sacred vase or taber¬ 
nacle in which the Host is reserved. In the English Mint the 
pyx is the chest in which are placed one coin from every 15 lb 
of newly coined gold and one from eycry 60 !b of newly i^ined 
silver to await the “ trial of the pyx ” (see Mint). This chest was 
formerly kept in the Chapel of the Pyx in Westminster Abbey. 
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Q thc letter which immediately succeeds P in the 
alphabet of Latin and the modern languages of 
western Europe. It represents the Koppa of the 
earliest Greek alphabets surviving in that form 
, of the Ionic alphabet, which ultimately superseded 
all others, merely as the numerical symbol for 90. In the 
Phoenician alphabet a sibilant ?adc (Tzaddi) stands between 
q and p. Hence Q is the nineteenth letter in the Phoenician 
alphabet, the eighteenth in the Greek numerical alphabet, 
which alone contains it, the sixteenth (owing to the omission of 
0 and i) in the Latin, and (from the addition of J) the seventeenth 
in the English alphabet. Its earliest form is a rough ellipse 
transfixed by an upright line, 9. In various Semitic alphabets 
this has been altered out of recognition, apparently from the 
writing of the symbol in cursive handwriting without lifting the 
pen. As a result forms like P, f* 7 ! developed. In Greece 
the head of the .symbol is generally circular, and only in a few 
early inscriptions is the upright carried through the circle, <f. 
The common form is with the upright stem short. This is 
also the earliest form in the Latin alphabet, but forms with the 
upright turned to the right as in a modern Q are found in the 
Republican period, while this tail becomes longer and curved in 
the early Empire. The pronunciation of the .Semitic Koph 
(Qof) was that of a velar guttural produr.cd against the back 
part of the soft palate with great energy (hence called an 
“ emphatic ” sound). In Greek there is no evidence that 9 
was pronounced differently from K ; hence no doubt its early 
di.sappcarance in most dialects. It survived longest when 
followed by o or v, as at the beginning of the name'of the town 
of Corinth. In I..atin it is regularly used in combination with u. 
In classical Latin its use is confined to the cases where, as in 
English quill, ftc., the u is pronounced as w before a following 
vowel, but in old I.atin it is found also in other combinations. 
Many languages find the combination qu, when both sounds arc 
consonantal (qjf), difficult; q being the deepest guttural while 
u (English w) is a lip sound, the points of production are nearly 
as far separate as they can be. There is thus a tendency to 
assimilation, and instead of a guttural followed by a labial 
semi vowel, a new labial consonant p is produced. In Greek 
this is common when the combination is followed by the vowel 
o, as in rrm, irm, &r., from the same stem as the ]>atin quo, 
qul, &c. This, howes’cr, i.s not found in all dialects alike (see 
Grkek Language). In other languages, like Oscan and Umbrian 
which are closely akin to Latin, or the Welsh branch of the 
Gcltic languages, p occurs regularly without regard to the nature 
of the vowel following. Thus, corresponding to the Latin 
quaUuor, we find the Oscan petora, the Gaulish petor-ritum, 
“ four-wheeler,” the Welsh pediear, “ four,” &c., while the Irish 
ceihir, “ four,” corresponds more closely to the Latin. (P Gi ) 
QARAITES, or Karaites, a Jewish sect of the middle ages, 
claiming to be distinguished by adherence to Scripture as con¬ 
trasted with oral tradition, whence the name (from Khp qara, 
to read, as if “ readers,” rcrf/i/ttram ; sometimes also ttnpn'33 
children of the Text ” as read). They have frequently been 
identified with the Sadducccs or with the Sagiaritans, with 
neither of whom have they any historical connexion or much 
spiritual affinity. The schism arose at Bagdad about tlie 
middle of the 8th century, when the hereditary claims of Anan, 
a learned Talmudist, to the office of Resh Galutha were set aside 
by the Gaonim (heads of rabbinical schools) at Sura and 
I’umbeditha, because he was believed to undervalue the author¬ 
ity of the Talmud. Anan, nevertheless, allowed himself to be 
proclaimed Exilarch by his followers, a step construed into 
treason by the Mahommedan government. He was sentenced 
to death, but his life Vas saved by his fellow prisoner, Abu 
Hanifa, the founder of the great school of Moslem theology and 
jurisprudence. Ultimately he and his followers were permitted 
to migrate to Palestine. They erected a synagogue in Jerusalem 


which continued to be maintained until the time of the Crusades. 
From this centre the sect diffused itself thinly over Syria, spread 
into Egypt, and ultimately reached S.E. Europe. 

Anan, who is said to have died in a.d. 765, was the author of a 
commentary on the Pentateuch and other works in Talmudic 
Hebrew and Arabic. Most of these are lost, and we are thus 
left chiefly dependent on the hostile indications of opponents. 
His code was recovered in Egypt by the Qarailc Moses b. 
Elijah Bashyuzi (1544-1572). Fragments were published by 
Harkat^ (Voskhod 1897-1898). It is clear that Anan, although 
theoretically antagonistic to rabbinic methods, was in the end 
compelled to incline towards them. Considerable influence, too, 
was exercised on his theology by Abu Hanifa. In general we 
know that he showed great bitterness against the Talmud and 
its upholders (the “ Kabbanites ”) for Uieir modification of the 
written law by arbitrary additions and subtractions, but there 
is nothing to indicate that he himself had the insight or the 
fervour by which he could have become the pioneer of a really 
great rcformalion. The questions appear to have turned entirely 
on points of minute detail. Several of them related to the 
regulation of the calendar, the new moon, for example, being 
fixed by the Qarailcs by direct observation, not by astronomical 
calculation, and the intercalary year also being determined 
empirically; others related to paschal and pentecostal ritual, 
such as the precise hour for killing the lamb or for burning its 
remains. The diffeiences which affected social life most deeply 
were those relating to Sabbath observance and the forbidden 
degrees of marriage, the Qaraites not recognizing any distinction 
between relationships of consanguinity and tliosc of affinity, 
while in their zeal to avoid all risk of infringement of the sacred¬ 
ness of the day of rest they prohibited the burning of any light at 
all in their houses from sunset to sunset. 

Of late years much -Qaraitc literature has been published. 
The most valuable contribution to learning made by it is in he 
direction of Hebrew philology and the natural exegesis of the 
scriptural text. Little information as to the Qaraites can be 
derived from their liturgies; they differ fundamentally from 
those used by Kabbanites in being composed almost entirely of 
scriptural versicles and in containing practically no Piyyulim 
(liturgical poems). The controversies as to the rule of faith 
which so deeply divided the Christian Church in the i6th century 
gave to this obscure sect an illusory and passing importance, 
the Catholics frequently hurling the epithet Karaei, in token 
of contempt, at the Protestants, who in their turn willingly 
accepted it as sufficiently descriptive of their attitude towards 
Scripture. The Qaraites never have been numerous ; in 1904 
their total number was estimated at 12,000, 10,000 being 
found in Russia : the present community in Jerusalem numbers 
only a few families. They occur in Constantinople and else¬ 
where in Turkey, and in Egypt, but are chiefly met witli in 
southern Rus.sia, and especially in the Crimean districts of 
Eupatoria, 'I'heodosia and Sevastopol. Here their historical 
capital and chief synagogue was formerly the “ Jews’ Castle ” 
{Tshujut-Kalr), near Bakh-chisarai. The place is now deserted ; 
its cemetery was the seat of Firkowitsch’s notorious forgeries 
(inscriptions of 1st century), by which he sought to establish 
a fabulous antiquity for his sect. According to Strack (A. 
I'irkawitsch u. seine Enldeehungen, 1876) the oldest tombstones 
do not go back beyond the 14th century., The modem Qaraites 
are generally well spoken of for their honesty, perseverance and 
simple habits of life ; they arc gradually approximating to the 
Kabbanites, with whom, m some places, they are on terms of 
social intimacy. The Russian government exempts the Qaraites 
from .the restrictions to which the rest of the Jews are subject; 
this circumstance is probably due to the insignificance of the 
Qaraites numerically. 

Among the older aulhorities may be mentioned Morinu.s, Exercil, 
Bibi. lib. ii. ex. 7 (1669); and Triglandius, Diatribe de Seda Karaeorum 
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(1703). See GraU, Gesch. det Juden. especially in vol. v. (1806), 
with the additions and corrections ol Tiarkavy in the Hebrew 
translation : and FOrst. Gesch. des Kaederlhums {18(15); S. Hnsker, 



QARO (or Caro), JOSEPH BEN EPHRAIM (1488-1575), 
codifier of Jewish law, whose code is still authoritative with the 
mass of Jews, was born in 1488. As a child he shared in the 
expulsion from Spain (1492), and like most prominent Jews of 
the period was forced to migrate from place to place. In 7535 
he settled in Safed, Palestine, where he spent the rest of his life. 
Safed was then the headquarters of Jewish mysticism. Qaro 
was himself a mystic, for the tribulations of the time turned 
many men’s minds towards Messianic hopes; nor was he by any 
means the only great Jewish legalist who was also a mystic. 
Mysticism in such minds did not take the form of a revolt against 
authority, but was rather the spiritual flower of pietism than an 
expression of antinomianism. It is, however, as a legalist that 
(Jaro is best known. In learning and critical power he was 
second only to Maimonidcs in the realm of Jewish law. He 
was the author of two great works, the second of which, though 
inferior as an intellectual feat, has surpassed the first in popu¬ 
larity. This was inevitable, for the earlier and greater book was 
designed exclusively for specialists. It was in the form of a 
commentary (entitled Beth Yoseph) on the Turim (see Asher 
Ben YEtiiEL). In this commentary Qaro shows an astounding 
mastery over the Talmud and the legalistic literature of the 
middle ages. He felt called upon to systematize the laws and 
customs of Judaism in fare of the disintegration caused by the 
Spanish expulsion. But the Beth Yoseph is by no means 
systematic. 

Qaro’s real aim was effected by his second work, the Shulhan 
'Arukh (“ Table Prepared ”). Finished in 1555, this code was 
published in four parts in 1565. The work was not accepted 
without protest and criticism, but after the lapse of a century, 
and in consequence of certain revisions and amplifications, it 
became the almost unquestioned authority of the whole Jewish 
world. Its influence w.as to .some extent evil. It “ put Judaism 
into a strait-jacket.” Independence of judgment was inhibited, 
and the code stood in the way of progressive adaptation of 
Jewish life to the life of Europe. It included trivialities by the 
side of great principles, and retained elements from the past 
which deserved to fall into oblivion. But its good effects far 
outweighed the bad. It was a bond of union, a bar to latitudin- 
arianism, an accessible guide to ritual, ethics and law. Above 
all, it gave a new lease of life to the great theory which identified 
life with religion. It sanctified the home, it dignified common 
pursuits. When, however, the era of reform dawned in the 
19th century, the new Judaism found itself impelled to as.sume 
an attitude of hostility to Qaro’s code. 

See Graetz. Geschichte def Juden. vol. ix. (EiiRlish frans.. vol. iv.J; 
GiuzhcT^,in Jewish Kneyetopedia, UTis.G&ro 'anti Codification , 
Schechter. Studies in Judnism, second series, pp. 2oz seq. (I. A.) 

QUACK, one who pretends to knowledge of which he, is 
ignorant, a charlatan, particularly a medical impostor. The 
word is a shortened form of “ quacksalver ” (Du. heaksalver), in 
which form it is common in the 17th century, “ salver ” meaning 
“ healer,” while “ quack ” (Du. kwakken) is merely an applica¬ 
tion of the onomatopoeic word applied to the sounds made by a 
duck, i.e. gabble or gibberish. In English law, to call a medical 
practitioner a “ quack " is actionable per se without proof of 
special damage (Allen v. Eaton (rfijo), i Roll. Ahs. 54). The 
often-quoted legal definition of a ” quack ” is ” a boastful 
pretender to medical skill,” but a “ quack ” may h.T-ve great 
skill, and it is the claim to cure by remedies which he knows 
have no efficacy which makes him a ” quack ” (see Dakhyl v. 
Labouchere, The Times, 29th of July 1904, and 5th and gth of 
November 1907). 

QUADRATRIX (from lat. quadralor, squarer), in mathe¬ 
matics, a curve having ordinates which are a measure of the area 
(or quadrature) of another curve. The two most famous curves 
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of this class are those of Dinostratus and E. W. Tschirnhausen, 
which arc both related to the circle. 

The quadratrix of Dinostratiis was well known to the ancient 
Greek geometers, and is mentioned by Proclus, who ascribes the 
invention of the curve to a contemporary of Socrates, probably 
Hippias of Elis. Oinostratu.s, a Greek geometer and disciple of 
Plato, discussed the curve, and showed how it effected a mechanical 
solution of squaring the circle. Pappus, in his Collections, treats 
of its history, and gives two methods by which it can be generated. 
(1) Let a spiral bne be drawn on a right circular cyliuder; a screw 
surface is then obtained by drawing lines from every point of this 
spiral perpendicular to its axis. The orthogonal projection of a 
section ol this surface by a plane containing one of the perpendiculars 
and inclined to the axis is the quadratrix.. (2) A right cylinder 
having for its base an Archimedean spiral is intersected by a right 
circular cone which lias the generating line of the cylinder passing 
through the initial point of the spiral for its axis. From every 
point of the curve of intersection, perpendiculars are drawn to the 
axis. Any plane section of the screw {plecloidal of Pappus) surface 
so obtained is the quadratrix. Another construction is shown in 
tig. I, AMP is a quadrant in which the line AB and the arc AC are 
divided info the same number of equal parts. 

Radii are drawn from the centre of the quadrant 
to the points of division of the arc, and these 
radii are intersected by the lines drawn parallel to 
BC and through the corresponding points on the 
radius AB. The locus of these intersections is I he 
quadratrix. A meclianical construction is as 
follows: Let ABC lx: a semicircle with centre O 
(lig. 2). Let PQ be the ordinate of the point P 
on the circle, and let M be another point on the 
circle so related to P that the ordinate PQ moves from .A to O in 
the same time as the vector OM describes a quadrant. Then the 
locus of the intersection of 
PQ and OM is the quad¬ 
ratrix of Dinostratus. 

The cartesian equation to 

the curve is y—x cot^-, which 

shows that the curve is sym¬ 
metrical about the axis of y. 
and that it consists of a central 
ixirtion flanked by infinite 
branches (fig. 2). The asym¬ 
ptotes are jr— -l-2na, n being an integer. The intercept on the axis 
of y is 2«/ir ; tlierefore, if it were possible to acrnralely construct 
the curve, the quadrature of the circle would be effected. The 
curve also permits the solution of the problems of duplicating a 
cube iq.B.) and trisecting an angle. 

The quadratrix of Tschirnhausen is constructed by dividing the 
arc and radius of a quadrant in the .same number 
of equal parts as before. The mutual intersections 
of the lines drawn from the points of division of the 
arc parallel to AB, and the lines drawn parallel to 
BC through the points of ilivision ol AB, are points 
on the quadratrix (fig. 3). TIic cartesian equation is 
y-tt tos xxjza. The curve is periodic, and cuts the 
axis of X at the points x»«+(2« - i).t, n being an 
.integer; the maximum values of y are ±a. Its 
properties are similar to those of the quadratrix 
of Dinostratiis. 

QUADRATURE (from lait. quadratura, a making square), 
in astronomy, that aspect of a heavenly body in which it makes 
a right angle with the direction of the sun ; applied especially 
to the apparent position of a planet, or of the moon at first and 
last quarters. In mathematics, quadrature is the dettarmination 
of a square equal to the area of a curve or other fimre. 

QUADRIGA, the ancient four-horsed cliariot ^t. quadrigae, 
contracted from quadrijugae), which was regarded as one ol 
the seven sacred features in Rome. It was chiefl)* used as the 
triumphal car of generals or emperors. The earliest example 
mentioned is that which was modelled in terra-cotta and raised 
on the pediment of the temple of Jupiter Capitolinus. In later 
times it formed the chief decorative feature which crowned the 
triumphal arches, and there are numerous representations of it 
on coins. , , . . 

QUADRILATERAL, in geometry, a figure enclosed by four 
straight lines. It is also a military term applied to a combina¬ 
tion ol four fortresses mutually supporting one another. Tfie 
forUesses of Namur, Li^ge, Maastricht, and Louvain, and also 
those of Silistria, Rustchuk, Shumla, and Varna, were so called. 
But the most famous quadrilateral was that of the four fortified 
towns of north Italy—Mantua, Peschiera, Verona, and Legnago, 
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QUADRILLE- 

the two former of which are situated on the Mincio and the two 
latter on the Adige. The real value of the quadrilateral, which 
gave Austria such a firm hold on Lombardy, lay in the great 
natural strength of Mantua and in the readiness with which 
troops and supplies could be poured into Verona from the north. 

QUADRILLE, the name of a game of cards and of a dance. 
The game, played by four persons with a pack of forty cards, 
was a variation of the Spanish game of ombre (q.v.) and .super¬ 
seded it in popularity about 1725, to give way in turn to whist. 
The dance is of French origin and is usually danced by four 
couples in square. In the i8th century the contredanse was 
introduced into the ballet, and groups of four, eight or twelve 
dancers dressed alike performed different figures ; these were 
first called quadrilles des contredanses shortened to quadrilUs. 
The dance became popular outside the ballet, and its figures, five 
in number, with a finale, bore the names of the different corUre- 
danses, Le Panlalan,l’£,te, La Poule, La Trinitz, La Pastourelle. 
The dunce was introduced into England in 1815. The word in 
both its applications comes through Ital. quadriglia or Span. 
cuadrilla from Lat. quadra, a square, four-sided figure {qualtuor, 
four). 

QUADROON (a corruption of quarleroon, Span, cuarlcron, 
from cuario, Lat. quarlus, fourth), strictly a person having one- 
fourth negro blood, the offspring of a mulatto and a white. The 
children of a mulatto and a negro are called in America zambos 
or sambos (possibly from Span, zambro, I.at. scambus, bow- 
legged), and the use of Sambo as a proper name for a black 
servant may have thus origin.ated. 

QUAESTOR (from Lat. quaero, investigate), a Roman 
magistrate whose functions, at lea.st in the later times of the 
republic, were mainly financial, though he was originally con¬ 
cerned chiefly with criminal jurisdiction. The origin of the 
quaestorship is obscure, but it was probably instituted simul¬ 
taneously with the consulship^ in 509 B.C.’ The number of the 
quaestors was originally two, but this was succes.sively increased 
to four (in 421 B.C.), eight (in 267 or 241 B.c.), and by .Sulla (in 
81 B.r.) to twenty. Julius Cae.sar raised the number to forty 
(in 45 B.C.), hut Augustus reduced it again to twenty, which 
remaim'd the regular number under the empire. 'I’he original 
quae.stors were afterwards distinguished by the title of urban 
quaestors {quarstores urbani). When the number was raised 
from two to four in 421 b.c. the office wa.s thrown open to the 
plebeians. It was the lowest of the great offices of state and 
lienee it was regularly the first sought by aspirants to a political 
career (rursus honorum). Towards the clo.se of the republic, if 
not earlier, the successful candidate was hound to have com¬ 
pleted his thirtieth year before he entered on office, hut Augustus 
lowered the age to twenty-five. Originally the quaestors seem 
to have been nominated by the consuls, but later, perh.aps from 
the fall of the decemvirs (449 B.c.), they were elected by the 
people assembled in tribes (romilia triaula) under the presidency 
of a consul or another of the higher magistrates. 'I'hc quaestor.? 
held office for one year, but, like the consuls and praetors, they 
were often continued in office with the title of proquaestor. 
Indeed it was a rule that the quaestor attached to a higher 
magistrate should hold office as long as his .superior; hence, 
when a consul regularly presided over the city for one year, and 
afterwards as proconsul governed a province for another year, 
his quaestor also regularly held office for two years. Before 
the election of the quaestors the senate decided the duties to 
be undertaken by them, and after election these duties were 
distributed amongst the new quaestors cither by lot or by the 
choice of the higher magistrates to whom quae.stors were assigned. 
A peculiar burden laid on the quaestors, not as an official duty, 
but rather as a sort of fee exacted from all who entered on the 
political career, was the paving of the high roads, for which 
Claudius .substituted the exhibition of gladiatorial games. 

‘ Plutarch [Popl. 12) states that the office was instituted hy the 
first consul. Tacitus, on the other hand (Ann. xi. 22), says that 
it dated from the time of the kings, but his ground is merely that 
they were mentioned in the Lex Curiata of the consul Brutus, which 
Tacitus assumes to have been identical with that of the kings. 
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Various classes of quaestors may be distinguished according to 
the duties they had respectively to discharge. 

1. The Vvban Quaestors. —Originally the duties of the quaestors, 
like those of the consuls, were undeftned ; the consuls were the 
superior magistrates of the republic, the quaestors their assistants. 
From a very early time, however, the quaestors nos.sessed criminal 
jurisdiction. In the code of the Twelve Tables tney are designated 
quaestores parricidii, " inquisitors of parricide or murder and 
perhaps originally this was their full title, which was afterwards 
abbreviated into quaestors when their functions as criminal judges 
fell into the background. In addition to parricide or murder we 
can hardly doubt that all other crimes fell within the jurisdiction 
of the quaestors j political crimes only seem to have been excepted. 
The criminal juri^iction of the quaestors appears only to liavc 
terminated when towards the close of the republic trial by permanent 
courts {quaesiioncs perpetuac) was extended to criminal cases.* 

Tlie quaestors had also charge of the public treasury {acrarium) 
in the temple of .Saturn, and this was m the later times of the 
republic their most important function. They kept the keys of the 
treasury and had charge of il.s contents, including not only coin 
and bullion but also the military standards and a large number of 
public documents, which in later times comprised all the laws as 
well as the decrees of the senate, 'i'lieir functions as keepers of the 
treasury were withdrawn from the urban quaestors by Augustus 
and transferred to other magi.strates. but the office itself continued 
to exist into the 3rd century, though as to the nature of the duties 
attached to it we have little or no information. 

2. The Military Quatsiors.-^Theie were instituted in 421 b.c., 
when two new quaestors were added to the original two. I hey 
never had a distinctive appellation like that of the urban quaestors, 
from whom, however, they were clearly distinguished by tlie fact 
that, while the urban quaestors did not stand m a special relation 
of sui>ordination to any particular magistrate, a non-urban quaestor 
was regularly assigned as an Lndispenaable assistant or adjutant to 
every general in COTimand, whose name or title the quaestor usually 
added to his own.* Originally they were the adjutants of the 
consuls only, afterwards of the provincial praetors, and still later 
of the proconsuls and propraetors. The dictator alone among 
military commanders had no quaestor, because a quae.stor would 
have been a limitation to his powers. The governor of Sicily had 
two quaestors ; all other governors and commanders had but one. 
iletween the quaestor ami his superior a close personal relation, 
analogous to that between a .son and his father, existed, and was 
not severed when their oHicial connexion ceased. Not till the close 
of the republic do cases occur of a quaestor being sent to a province 
invested with praetonal and even consular powers ; in one case at 
least the quaestor so sent had a second quaestor placed under him. 
The duties of the military quaestor, like those of the treasury 
quaestor, were primarily financial. Moneys due to a provmcial 
governor froni the state treasury were often, perhaps regularly, 
received and disbursed by the quaestor ; the magazines seem to 
have been under his charge ; he coined money, on which not un- 
frequcntly his name appears alone. The booty taken in war was 
not necessarily under the control of the quaestor, but was dealt 
with, especially in later times, by inferior officers called praefecii 
fahrum. But, though his duties were primarily financial, the 
quaestor was after all the chief assistant or adjutant of his superior 
in command, and as such he was invested with a certain degree of 
military power ; under the republic his military rank was Buperior 
to tliat of the legates, though under the empire this relation was 
reversed. Wlien the general left his province before the arrival of 
his successor usually committed it to the care of his quaestor, 
and. if he died or was incapacitated from naming his successor, the 
quaestor acted as his representAtive. Unlike the nrban quaestor, 
the military quaestor possessed not a criminal but a civil jurisdic¬ 
tion corresj)onrUng to tlipt of the aediles at Rome. 

3. The Italian The .subjugation of Italy occasioned 

the institution (in 267 d.c.) of four new quaestors, who appear to 
have been called quaestora, ilassict because tliry W'ere originally 
intended to superintend the budding of the fleet their 

functions, however, are very imperfectly known. Though no doubt 
intended to assist the consuls, they were not subordinated (like the 
military quaestors) to a special consul. They were stationed at 
Ostia, at Cale.s m Campania, and in Gaul about the Padus (Po). 
The station of the fourth is not mentioned ; perhaps it was LUy* 
bacum in Sicily, 


The etymology and original meaning of parricidiwn are doubtful. 
In the latter pnrt of the word we have, of course, the same root as in 
caed^rc, to Kill,” but whether or not the former part is from pater, 
'* a father,” or from the same root tliat wc have in per-peram, 
per-jurium, is a moot point. Mommsen takes the latter view. 

*lt is often Hupposed that the quaestores parricidii were an old 
magistracy quite distinct from the ordinary quaestors. For the 
identification of the two, see Mommsen* Homischts StaaUrecht, li. 
pt. I. p. 506. 

*Thus Cicero speaks of the pvovincia consularis of the quaestor, 
and we find quaestor Crt. Pompei, Ac. 
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QUAGGA—QUAIL 


Literaturh.— For a fuller treatment oiallthese points see Momm- ■ traced to the Highlands ; it was not until the end of the 17th 
sen, Staatsrccht. it. p. 52J foil.; for the existence of the quaestor- century that they became popular in such large centres as 
ship uiuler the monarchy, anti a different t'iew of the second station £jjn[jyf|T[, ^^d Glasgow. The silversmiths of such local gilds 
ol the Italian quaestors, see A. H. J. GreenulKe, Roman RubUo Li/c. , frequently mounted them in silver, as 

^'^QUAOGA, or Couagga, an animal of the genus Equus (see may be seen from the hall-marks on the existing examples. 
Horse), nearly allied to Hurchell’s zebra, formerly met with in They are found, of silver and pewter, in use as communion cups 
vast herds on the great plains of South Africa between the Cape m various parts of Scotland , four, with the hdinburgh hall- 
Colony and the Vaal river, but now completely extinct. Gencr- j mark for 1722, be ong to Ayr parish church ; and a 
allv sLking, the colour of the head,'neck, and upper-parts 1 with the same hall-mark for ,663-1684 is used a.s an alms-d^ 
of the body was reddish-brown, irregularly banded and marked at Alvah, Banffshire. The loving cup at Donaldson s ho.spital, 
with dark‘brown .stripes, .stronger on the head and neck and | Edinburgh, is a large silver quaich, with the kdinburgh stamp 
gradually becoming fainter until lost behind the. shoulder. '1 here ! for 1724, which belonged to the founder cif^ 


‘is a broiid dark median dorsal stripe. The under surface of the 
body, the legs, and tail are nearly white, without stripes. The 
crest is very high, surmounted by a standing mane, banded 



The Quagfia {Eqmis i/iiagga). 


finest collection of these vessels is in the po.ssession of the 
! marquess of Breadalbane. (E. A. J.) 

I QUAIL ( 0 . Fr. Qmille, Mod. Fr. Caille, Ital. Quaglia, Low Lat. 

I Quaquila, Du. Kwakkel and Kwartel, Ger. Wachlel, Dan. Vagtel). 

! a well-known bird throughout almost all countries of Europe, 

1 .Asia and Africa—in modern ornithology the Coturnix communis 
j or C. dactyhsonans. This last epithet was given from the peculiar 
' Ihrce-.syUabled call-note of the cock, which has been grotesquely 
rendered in .several European languages, and in some parts of 
Great Britain the species is popularly known by the nickname 
of “ wet-my-lips ” or “ wet-my-fcct.” The quail varies some¬ 
what in colour, and the variation is rather individual than 
attributable to local causes ; but generally the plumage may be 
described as reddish-brown above, almost each feather being 
, transversely patched with dark brown interrupted by a longi- 
I tudinal stripe of light buff ; the head is dark brown above, 
with three longitudinal streaks of ochreous-white ; the sides 
i of the breast and flanks are reddish-brown, distinctly striped 
with ochreous-white ; the rest of the lower parts are pale buff, 
clouded with a darker sliade, and passing into white on the 
belly. The cock, besides being generally brighter in tint, not 
unfrequently has the chin and a double-throat band of reddish 
or blackish-brown, which marks are wanting in the ben, whose 
brca.st is usually spotted. Quails breed on the ground, and lay 
from nine to fifteen eggs of a yellowish-white, blotched and 


tration IS reauceu irom .t painting rnane. om ^ 

were driven H>dc P<'rk _b> Mr^Sheriff , nothing compared with the enormous flights 

y part 0 the,qth century. The name is an , ^ ^ September, 

hr, hnrUinfr niMfr I nf the animnl. ‘oup-ffa. ? r-_ aL. 


alternately brown and white. Tt is, however, not improbable . " q-h„ugh essentially migratory bv 

that there were two or more local races, for which .separate ; ^ { [, ^^e winter in the northern hemi- 

names have been proposed I hough never really domesticated sphere and even in Britain, and manv more in southern Europe, 
quaggas have occasionally Ijen trained to .''^rncas I Im | P . Mediterranean from the south 

accompanying illustration IS reduced from .Tpainting made from K . . - . ■ , , . i ... 

one of two which 
Parkins in the early j 

imitation of the shrill barking neigh of the anitnal, ;• oug-ga. i j migrations immense numbers are netted for the 

oug-ga,” the last syllable very much prolonged; 't is also universally esteemed as delicate 

commonly applied to the. bonnte-quagga, or Burihell. /.c r. . caught in spring commonly proves 

(see Horse and Zebra). ... . .1 i dry and indifferent, but that of those taken in autumn, especially 

quagmire, a bog or marsh, a piece of ground so .sati rated 

with water that it cannot support imy weight. Ihe word is ; p^pp„^rit. In no part of the British islands at 

present do quails exist in sufficient numbers to be the especial 

object of sport. In old days they were taken in England in 

a net. attracted thereto by means of a quail-call a simple 
instrument,' the use of which is now wholly neglected—on 
which their notes arc easily imitated. In South Africa and 
India allied species, C. deUgorguix and C. coromandeltca, the 

t.AA_1... nmiT flQ WcU iho 


composed of “ quag ” or “ quake ” (O.E. cwacian ; cf. “ quaver,” 
“ quiver ”) and ” mire,” mud (Icel. myri, Swed. myt). 

Skeat siiggest.s that quan may be connecterl with the root seen 
in “quick.” and quotes (Elvm. Uict. i»oS) Viers Plowman, e. xxi. 
64, of an earthquake, the eartti “ quook as it qtiyke were.” t.e. 
shook as if it were alive. 

QUAICH, or Quaigii, a form of Scottish drinking vessel. 


The word is an adaptation of the Gaelic cuach, c\ip, bowl; cf. ; latter known as the Rain-Quail, respectively occur, ^ well as the 
Welsh cawa and is usually referred to the Gr. Kawicos, xavKa, ; commoner one, which in Australia and Tasmania is wholly 


through Lat. caucus. In the ,8th century it is sometirnes , replaced by C. pecloralis, the Stubble-Quail nf the coloni.st.s. 
.spelled “quaff,” and a connexion has been .suggested with j InNcwZealandanotherspecie.s, C.notiar-w/andiae,wasfornmrly 
“quaff,” W drink with a large or at a single draught; the 
New English Dictionary, however, considers this doubtful. The 
“ quaich ” was doubtless inspired by the low silver bowls with 
two flat handles, frequently used as bleeding vessels in England 
and Holland in the 17th century. The earliest quaichs were 
made of a solid block of wood, or of small staves of wood, often 


of different colours, supported by hoops, like barrels. They 
are generally fitted with two, and, more rarely, three short pro¬ 
jecting handles. In addition to wood, they are made of stone. 


very abundant in some districts. Some fifteen or perhaps more 
species of quails, inhabiting the Indian and Au.stralian regions, 
have been separated, perhaps unnecessarily, to form the genera 
Synoecus, Perdicula, Excalphalona, and so forth. 

America lias some fifty or sixty species of bird.s which arc 
commonly deemed quails, though by some authors placed in 
a distinct family or sub-family Odontophorinae.* The best 


One is ficurecl in Rowley’s OrnithoJogical Miscellany (ii. p. 
.... , ^ 1 __frtlirt l.xr T I 


3^53). 


jecting handles. In addition to vvooa, tney are m^e oi siont, , ^ ^ subject of a monograph in folio by J. Gould, 

brass, pewter,horn, and of Sliver. The latter were often engraved j between 1844 and 1850. See also S. D. judd, Bulletin 

. . . . , • • __r a.t_^ -a........ Urtrtwxei rtf ♦hjl I • . . . ^ r a __TA n TTlIirtf 


with lines and bands in imitation of the staves and hoops of the 
wooden quaichs. The origin of these vessels in Scotland is 


of U.S. Dept, of Agriculture (iqo.'S): D- Elhot, Game Birds 
of North America (1897). 
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known is the Virginian Quail, or Colin, as it is sometimes called— 1 
that being, according to Hernandez, its old Mexican name. It j 
is the Ortyx (or Colinus) nirginianus of moderri ornithology, and : 
has a wide distribution in North America, in some parts of 
which it is known as the “ partridge," as well as by the nick- 1 
name of " Bob-White,” aptly bestowed upon it from a call-note 
of the cock. Many unsuccessful attempts have been made to ; 
introduce this bird to England (as indeed similar trials have ; 
been made, in the United States with quails from Europe), j 
The beautiful tulled Quail of California, la/iAor/y* cahjornua, 1 
has also been tried at large in Europe without success; but.jt j 
is well established as an aviary bird. All the American Quails j 
or Colins seem to have the habit of perching on trees. ; 

Interesting from many points of view as is the group of birds 
last mentioned, there is another which, containing a sewe of 
species (or perhaps more) often termed Quails or Button-Quails, 
is of still greater importance in the eyes of the syslematist. 
This is that comprehended by the genus Turnix, or Uemipodim 
of some authors, the anatomical structure of which removes it 
far from the genera Colurnix, Orlyx, and their allies, and even 
from any of the normal Gallinae. T. H. Huxley regarded it as 
the representative of a generalized stock from which the 
Charadrnmorphae and Alectnrnmorphae. say nothing of other 
groups, have .sprung. The button-quails arc now jilaeed as a 
separate sub-order, Turnues, of the order Gallilormes (see 
Bird). One species, T. sylvatica, inhabits Barbary and 
southern .Spain, and under the name ot Andalueian Hemipode 
has been included (though on evidence not wholly satisfactory) 
among British birds as a reputed straggler. The rest arc natives 
of various parts of the Ethiopian, Indian and Australian 
regions. It is characteristic of the genus Turnix to want the 
hind toe ; but the African Orlyxelus and the Australian Pedio- 
nomus which have been referred to its neighbourhood, have four ’ 

toes on eiirh toot. v • 

QUAIN, SIR RICHARD, Bart. (1816 i8oK), Irish physician, 
was born at Mallow-on-the-Blackwater, Co. Cork, on the 30th ol 
October i8if>. He received his early education at rioync, and 
was then apprenticed to a surgeon-apotheeary in Limerick. In 
i8t7 he entered University College, London, where he graduated 
with high honours as M.H. in 1840, and as M.I). (gold medal) in 
1842. six years later he was chosen an a.ssistant-physician to 
the Bromptim Hospital for Diseases of the Chest, and with that 
institution he retained his connexion until his death, first as full 
(i8i;i;) and subsequently as consulting physician (iS?.'!)- 
beaime a fellow of the Royal Cnllcge ol Physicians in 1851, and 
tilled almost every post of honour it could offer e.xeepl the 
presidency, in the contest for which he was beaten by Sir Andrew 
('lark in 1888. He became physieian-extraordinary to Queen 
Victoria in i8qo, and wnis created a baronet in the following 
year. He died in London on the 13th ot March 1898. Qiiain, 
who was elected a fellow of the Royal Society in 1871, was the 
author of several memoirs, dealing for the most part with 
disorders of the heart, hut his name will be best remembered by 
the. Dictionary of Medicine, the preparation of which oceupied 
him from 1875 to 1882 (and edition, 1894 ; 3rd, lyoz). He sat 
on the RovarCommis.sion on Rinderpest (cattle plague) in 1865. 
He was a’cousin of Jones Quain (1796-1865), the author of 
Quain'e Elements oj Anatomy, and of Richard Quain (1800-1887), 
who was president of the Royal College of Surgeons in 1868, and 
left £75,000 to I'niversity College. Ixmdon, with which the 
Quain professorships of botany, English language and literature, 
law, and physics were endowed. A half-brother of the last two, 
.Sir John Richard Quain (1816-1876), was appointed a judge of 
the Queen’s Bench in 1871. 

QUAINT (O. Fr. cainte, from Lat. cogniius, known, probably 
influenced by association with Lat. comptus, neat), an adjective 
meaning unusual or fanciful, often applied to things with a 
sense of old-fashioned charm or prettiness. “ Queer,” which 
has much the same meaning, is of doubtful etymology, but is 
generally taken as adapted from Ger. guer, crooked. 

QUAKERS, originally a cant name applied in dcnsion to 
the members of the Society of Friends, but now used without any 


contemptuous significance. It was said to have ^originated in 
the saying of Justice Bennet at Derby in 1650, “ Tremble (or 
quake) at the word of the Lord,” but it is now certain that it 
was used as early as 1647, and arose from the physical mani¬ 
festations of religious emotion characteristic of many of the early 
Friends. (See Frienijs, Society of.) 

QUANTUM MERUIT (Lat. for “as much as he has de¬ 
served ”), in the law of contract, originally a form of action on 
the case, grounded on a promise to pay the plaintiff for work 
done as much as it was worth. It has been abolished as a special 
form of action, but the term is still in use where, in cases of 
special contract, there has been a breach amounting to a dis¬ 
charge by one party before the other party has done all that he 
was bound to do. In such a case the plaintiff sues lor a quantum 
meruit or the value ol so much as he has done. 

QUARANTINE (Fr. quaraniaine, a period ot forty days ’), 
a term originally applied to the old .sanitary preventive sy.stem 
of detention of ships and men, unlading of c.argo in lazarets, 

I fumigation of susceptible articles, &c., which was practised 
■ at .seaports on account of the plague, in connexion with the 
' Iwvaiitinc trade. It is now a thing of the past in the United 
I Kingdom and in the majority of other states. But, in common 
i usage, the same word is applied to the sanitary rules and regula¬ 
tions which arc the modern substitutes for quarantine, 
i The plague was the only disease for which quarantine was 
practised (not to mention the earlier isolation of lepers, and the 
attempts to check the invasion of syphilis in northern Europe 
about 1490) down to the advent of yellow fever in .Spain at the 
beginning of the tqth century, and the arrival of Asiatic cholera 
i in 1831. Venice took the lead in measures to i heck the spread 
' of plague, having appointed three guardians of the public health 
in the first years of the Black Death (1348). The next record 
' ot preventive measures comes from Reggio in Modena in 1374- 
■ The fir.st lazaret was founded by Venice in 1403. on a small 
' i.sland adjoining the city ; in 1467 Genoa followed the example 
of Venice ; and in 1476 the old leper hospital of Marseilles was 
converted into a plague hospital—the great lazaret of that city, 
perhaps the most complete of its kind, having been founded 
in 1526 on the island of Pomegue. The practice at all the 
Mediterranean lazarets was not different from the English 
procedure in the Levantine and North-African trade. On the 
approach of cholera in 1831 some new lazarets were set up at 
western ports, notably a very extensive establishment near 
Bordeaux, afterwards turned to another use. 

The plague had disappeared from England, never to return, 
for more than thirl>- years before the practice of quarantine 
iicainst il was definitclv established by an act of Parliament of 
Queen Anne’s reign (1710). The fir.st act was called for, owing 
to an alarm lest plague should he imported from Poland and the 
Baltic ■ the second act of 1721 was due to the disastrous pre¬ 
valence of plague at Marseilles and other places in Provence ; it 
was renewed in 1733 owing to a fresh outbre.ak of the malady on 
the continent of Europe,and again in 1743 owing to the disa.strous 
epidemic at Messina, in 17.52 a rigorous quarantine clause was 
introduced into an art regulating the Liwantme trade ; and 
various arbitrary orders were issued during the next twenty 
' years to meet the supposed danger of infection from the Baltic. 

: Although no plague cases ever came to England all those years, 

I the re.strictions on traffic became more and more stringent 
; (following the movements of medical dogma), and m 1788 a very 
' oppressive Quarantine Art was passed, with provisions affecting 
I cargoes in particular. The fir.st year of the iqlh century marked 
the turning-point in quarantine legislation ; a parliamentary 
committee sat on the practice, and a more reasonable act arose 
on their report. In 1805 there was another new act. and in 
1823-24 again an elaborate inquiry followed by an act making 
the'quarantine only at discretion of the privy council, and at 
the same time recognizing yellow fever “or other highly 
infectious disorder” as calling for quarantine mea.sures along 


'The strict sense of the term is also preserved m the ’ widows 
quarantine.” the right of a widow to remain in the principal house 
belonging to her husband for forty days after his death. 
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nitb plague. The steady approach of cholera in tSji was the 
laat occasion in England of a thoroughgoing resort to quaraatine 
restrictions. The pestilence invaded every country of Europe 
despite all efforts to keep it out. In England the experiment 
of hermetically sealing the ports was not seriously tried when 
cholera returned in 1849,1853 and 1865-66. In 1847 the privy 
council ordered all arrivals with clean biUs from the Black Sea 
and the Levant to be admitted to free pratique, provided there 
had been no case of plague during the voyage ; and therewith 
the last remnant of the once formidable quarantine practice 
against plague may be said to have disappeared. 

For a number of years after the passing of the first Quarantine 
Act (1710) the protective practices in England were of the most 
haphazard and arbitrary kind. In 1721 two vessels laden with 
cotton goods, &c., from Cyprus, then a scat of plague, were 
ordered to be burned with their cargoes, the owners receiving 
1^23,935 indemnity. By the clau.se in the Levant Trade Act 
of 1752 vessels for the United Kingdom with a foul bill (».«. 
coming from a country where plague existed) had to repair to 
the lazarets of Malta, Venice, Messina, Leghorn, Crenoa or 
Marseilles, to perform their quarantine or to have their cargoes 
“ sufficiently opened and aired.” Since 1741 Stangate Creek 
(on the Medway) had been made the quarantine station at 
home ; but it would appear from the above clause that it was 
available only for vc.ssels with clean bills. In 1755 lazarets in 
llie form o! floating hulks were established in England for the 
first time, the cleansing of cargo (particularly by exposure to 
dews) having been done previously on the ship’.s deck. There 
was no medical inspection employed, but the whole routine left 
to the officers of customs and quarantine. In 1780, when plague 
was in Poland, even vessels with grain from the Baltic had to lie 
forty days in quarantine, and unpack and air the sacks; but 
owing to remonstrances, which came chiefly from Edinburgh 
and Leith, grain wa.s from that date declared to be a “ non- 
susccptible article.” About 178S an order of council required 
every ship liable to quarantine, in case of meeting any vessel 
at sea, or within four leagues of the coast of Great Britain or 
Ireland, to hoist a yellow flag in the daytime and show a light 
at the maintopmast head at night, under a penalty of £200. 
After 1800, ships from plague-countries (or with foul bills) were 
enabled to perform their quarantine on arrival in the Medway 
insteud of taking a Mediterranean port on the way for that 
puipose ; and about the same time an extensive lazaret was 
built on Chetney Hill near Chatham at an expense of £170,000, 
which was almost at once condemned owing to its marshy 
foundations, and the materials sold for £15,000. The use of 
floating hulks as lazarets continued as before. In 1800 two 
ships with hides from Mogador (Mororco) were ordered to be 
sunk with their cargoes at the Norc,thc owners receiving £15,000. 
About this period it was merchandise that was chiefly suspected: 
there was a long schedule of “ susceptible articles,” and these 
were first exposed on the .ship’s deck fur twenty-one days or 
less (six days for each instalment of the cargo), and then trans¬ 
ported to the lazaret, where they were opened and aired forty 
days moVe. The whole detention of the vessel was from sixty to 
sixty-five days, including the time for reshipment of her cargo. 
Pilots had to pass fifteen days on board a “ convalescent ship.” 
The expenses may be estimated from one or two examples. In 
1820 the “Asia,” 763 tons, arrived in the Medway with a foul bill 
from Alexandria, laden with linseed j her freight was £1475 
and her quarantine dues £6to. The same year the “ Pilato,” 
495 tons, making the same voyage, paid £200 quarantine dues 
on a freight of £1060. In 1823 the expenses of the quarantine 
service (at various ports) were £26,090, and tlic dues paid by ; 
shipping (nearly all with clean bills) £22,000. A return for the i 
United Kingdom and colonies in 1849 showed, among other ! 
details, that the expenses of the lazaret at Malta for ten years 
from 1839 to 1848 had been £53,553. From 1846 onwards the 
establishments in the United Kingdom were gradually reduced, 
while the last vestige of the Britisli quarantine law was removed ] 
by the Public Health Act iSgC), which repealed the Quarantine ' 
Act 1825 (with dependent clauses of other acts), and transferred 


from the privy council to the Local Government Board the 
powers to deal with ships arriving infected with yellow fever or 
plague, the powers to deal with cholera ships having been 
already transferred by the Public Health Act of 1875. 

The existing British regulations are those of gth November 1896 ; 
they apply to yellow fever, plague and cholera. Officers of the 
Customs, as well as of Coast Guard and Board of Trade (for signalling), 
are empowered to take the initial steps. They certify in writing 
the master of a supposed infected ship, and detain the vessel pro¬ 
visionally for not more than twelve hours, giving notice meanwhile 
to the ^t sanitary authority. The medical officer of the port 
boards the ship and examines every person in it. Every person 
found infecteil is certifieil of the fact, removed to a hospital pro¬ 
vided (if his condition allow), and kept under the orders of the 
medical officer. If the sick cannot be removed, the vessel remains 
under his orders. Every person suspected (owing to bis or her 
immediate attendance on the sick) may be detained on board 
forty-eight hours, or removed to the hospital for a like period. 
-Ml others are free to land on giving the addresses oi their destina¬ 
tions to be .sent to the respective local authorities, so that the 
dispersed passengers and crew may be kept individually under 
observation tor a few days. Tlie sliip is disinfected, dead bodies 
buried at sea, infected clotliiug, bedding, Ac., destroyed or disinfected, 
and bilge-water and water-ballast (subject to exceptions) pumped 
out at a suitable distance before the ship enters a dock or ba.sin. 
Mails are subject to no detention. A stricken ship within 3 miles 
of the shore must tly at the main a yellow ami black flag borne 
quarterly from sunrise to sunset. 

International Conventions. Smix 1852 several ronfcrcnces 
have been held between delegates ol the I’owers, with a view to 
uniform action in keeping out infection from the East and pre¬ 
venting its spread within Europe; all but tliat of 1897 were 
occupied willi cliolcra. No result came of those at Paris 1852, 
Gonstanlinople 1866, Vienna 1874, and Rome 1885, but each of 
the subsequent ones has been followed by an international 
convention on the part of nearly one-half of the Powers repre¬ 
sented. The general effect has been an abandonment ol the 
high quarantine doctrine of “ constructive infection ” of a ship 
as coming from a scheduled port, and an appro.ximation to the 
principles advocated by Great Britain for many years. Tlic 
principal States which retain the old s\ stcm are Spain, Portugal, 
Turkey, Greece and Russia (the British possessions Gibraltar, 
Malta and Cyprus being under the same influence). The aim 
of each international sanitary convention has been to bind the 
J’owers to a uniform minimum of preventive action, with further 
restrictions permissible to individual States. The minimum is 
now very neatly the same as the British practice, which has been 
in turn adapted to continental opinion in the matter ot the 
importation ol rags. 

The Venice convention of i.Soj was on cliolcra by the Suez Canal 
route ; that of Dresden, on c!iol<'ra within European countries : 
tliat of Pans. 1894. on cholera by the pUgrim traffic ; and tlial of 
Veuice, in 1897. was m connexion with the outbreak of plague in 
the East, and the coufcrence met to settle on an international bo.sis 
the steps to be taken to prevent, if possible, its sproar! into Europe. 

One of the first points to be dealt with in 1897 was to settle the 
incubation penotl for this disease, and the period to be atlopted 
icM* admiuifitrative purposes. It was admitted that the incubation 
pericxl was, us a rule, a comparatively short one, namely, of some 
three or four ilays. .\fter much discussion ten days was accepted 
by a very larpe majority. The principle of notiheation was 
unanimously aihipted. Each Government is to notify to other 
Governments the existence of ploftue witliin their several jurisdic¬ 
tions. and at the same time slate tlie measures of prevention which 
are being carried out to ]^rcvent its diffusion. The area ileemed to 
l>e infected is Umited to the actual district or village where the 
dtseaae prevails, and no locality is deemed to be infected merely 
because of the im|>ortati(>n into it of a few cases of plague while 
there has been no diffusion of the. malady. As rc^urds the precau¬ 
tions to !)e taken on lanrl frontiers, it was decided that during the 
prevalence of plague every country had the inherent right to close 
its land frontiers against traffic. As regards the Red Sea. it was 
decided after discussion that a healthy vessel may pass through 
the Suez Canal, and continue its voyage in the Mediterranean dQring 
the period of incubation of the disease the prevention of which is 
in question. It was also agreed that vesst'Ia passing through the 
Canal in quarantine might, subject to the use of the electric light, 
coal in quarantine at Port Said by night as well as by day. and tliat 
passengers might embark in quarantine at that port. Infected 
vessels, if the^e carry a (foctor and are provided with a disinfecting 
stove, have a right to navigate the Canal in quarantinb, subject 
only to the landing of those who are suffering from plague, and of 
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such persons as have been in actual contact with the sick or with 
iniected articles, together with the diainiection of the infected 
compartment of the vessel. Passing on to the conclusions dealing 
with regulations to be Imposed " in Europe," the following are the 
cluef points to be noted;—As regards measures to be adopted at 
pwts of arrival, the conctusions of the Dresden convention were 
as far as practicable adhered to. In the case of healthy vessels, 
i.e. those on board of which there is no illness, though they have 
sailed from an infected port, it was decided that they should at 
once have free -pratique, but at the option of the local authority 
certain measures of disinfection of soiled articles may be required. 
For suspected vessels, viz. those on board of which there has been i 
plague, but no fresh case witliin twelve days, some limited procMses 
of disinfection, &c., as defined, having been complied with, it is I 
recommended that the crow and passengers should be subject to 
surveillance for a period of ten days from the date of the arrival of 
the vessel. In the case of infected vessels, viz, those on which 
plague is actually present, or on which that disease has occurred 
ten days before arrival, the sick are to be landed and isolated, and 
the remainder of those on board are to be subjected, at the discretion 
of the local authority, to " observation ” or “ survetllauce ” for a 
period not exceeding ten days from the date of the occurrence of 
the last case ol plague. In this convention the terms " observation 
and surveillance" are for the first time clearly defined ; the 
definition as to the latter staling that under that system passengers 
are not to be isolated, but are to be allowed at once to proewd to 
their homes, where they can remain under medical supervision w 
long as may be deemed necessary by the local authority. The 
results ol this conterence indicated a great advance on the part of 
the nationalities represented towards a liberal and truly scientific 
conception ot the means to bo adopted by their respective Govern¬ 
ments for the prevention and control ol infective diseases. 

T.iteraturu. — A quarantine committee ot the Social Science 
Association collected, m 18(10-61, valuable consular returns on the 
practice of quarantine in all parts of the world ; these were edited 
DV 
as 


1847 he started a bookseUer's busitiess b(f Leicester 
becoming naturalized as a British subject. In 1848 he started 
to issue a monthly Catalogue of Foreign and English Books, 
About 1858 be began to purchase rare bwks, one of the earliest 
of such purchases being a copy of the Mazarine Bible^and within 
a perioii of forty years he possessed six separate copies of this 
rare and valuable edition. In i860 he removed to Piccadilly. 
In 1873 he published the Bibliotheca Xylographica, Typographica 
et Paiaeographica, a remarkable catalogue of early productions 
of the printing press of all countries. He became a regular 
buyer at all the principal book-sales of Europe and America, 
and from time to time published a variety of other catalogues 
of old books. Amongst these may be mentioned the Supple¬ 
mental Catalogue (1877), and in 1880 an immense catalogue of 
considerably over 2000 pages. The last complete catalogue of 
his stock was published in 1887-88 under the title General 
Catalogue of Old Books and Manuscripts, in seven volumes, 
increased with subsequent supplements to twelve. All these 
catalogues are of considerable bibliographical value. By this 
time Quaritch hud developed the largest trade in old books in 
the world. Among the books that he published was Fitz¬ 
Gerald’s Omar Khayyam, and he was the agent for the pub¬ 
lications of the British Museum and the Society of Antiquaries. 
He died at Hampstead on the 17th of December i8qq, leaving his 
business to his son. 

QUARLES, FRANCIS (1592-1644), English poet, was born 
at Romford, E.ssex, and baptized there on the 8lh of May 1592. 
His father, James Quarles, held several places under Elizabeth, 
] and traced his ancestry to a family settled in England before the 
I Conquest. He was entered at Christ’s College, Cambridge, in 


aclicc Ol qiiaraiiime iii an jia, ...... ......... 

r Milroy and ordered to be printed (with the report and summary) 

three parliamentary papers communicated to the board ol trade. _^_ 

The third paper ( 6 th Angiisl 1861, No. 544) contains, in an appendix. | subsequently at Lincoln’s Inn. He was made cup- 

an KidornaJ Sketch ol Onaraittiue Jenislalwii ami I prjqcess Elizabeth, Electress Palatine, in 1613, 

HTitojTi liv L^r Milrov'. l^usscll s ITCditsf of thi. 1 lot’Hc (^to, Lotiflon, i , , i x e j > r 

1791) contains “ remarks on quajiuitine.s, lazarettoes. See.," and an \ remaining abroad for some years ; and Dcfore ibag he 
account of tlie mode of “ sliutting tip ’’ practised by households iii | appointed secretary to Ussher, the primate of Ireland. About 
Aleiipo on the outbreak ol plaitpc m the town. The inexpediency ; g j returned to England, and spent (he next two years in 
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of uuarantinu in the linited Kingdom is discussed by John Simon 
in the eighth Hepnrt of the. Medical Officer of the Pnvv Council for 
1865, p. 3 S. and also m Report {Medical) of Local Government Hoard, 
xxiv. I8p2-9J, 

QUARE IMPEDIT, in English law, a form of action by which 
the right of presentation to a benefice is tried. It is so called 
from the words of tlie writ formerly in use, which directed the 
sheriff to command the person disturbing the possession to 
permit the plaintiff to present a fit person, or_ to show cause 
“ why he hinders ’’ the plaintiff in his right. The action was 
one of the few real actions preserved by the Real Property 
Limitation Act 1,833, and survived up to i8()0. Tlte effect of 
the Common Law Procedure Act i860, S 26, was to assimilate 
proceedings in quare imped it as far as possible to those in an 
ordinary action. It is now usually brought against a bishop to 
try the legality of his refusal to institute a particular clerk. 
'I'he bishop must fully state upon the pleadings the grounds on 
which he refuses. Quare impedit is peculiarly the. remedy of 
the patron ; the remedy of the clerk is the proccecling called 
duplex querela in the ecclesiastical court. The action is not 
haired till the expiration of sixty years, or of three successive 
incumbencies adverse to the plaintiff’s right, whichever period 
lie the longer (Real Property Limitation Act, 1833, § 29). 
Where the patron of a benefice is a Roman Catholic, one of the 
universities presents in his place (1689, 1 Will. & Mary, sess. i, 
c. 29). By 13 Anne c. 13 (1714). during the pendency of a quare 
impedit to which cither of the universities is a party in right of 
the patron being a Roman Catholic, the court has power to 
administer an oath for the discovery of any secret tru.st, and to 
order the cestui que trust to repeat and subscribe a declaration 
against transubstantiation. In Scotland the effect of a yware 
impedit is attained by action of dcelarator. In the United 
States, owing to the difference of ecclesiastical organization, the 
action is unknown. 

QUARITCH, BERNARD (181^1899), English tookscller 
and collector, was born at Worbis, Germany, on the 23rd of 
April 1819. After being apprenticed to a bookseller, he went to 
London in 1842, and was employed by Bohn the publisher. In 


the"prcparalion of his Emblems. In 1639 he was made city 
chronologer, a post in which Ben Jonson and Thomas Middleton 
had preceded him. At the outbreak of the Civil War he took the 
Royalist side, drawing up three pamphlets in 1644 in support of 
the king’s cause. It is said that his house was searched and his 
papers destroyed by the Parliamentarians in consequence of 
these publications. He died on the 8th of September in that 
year. 

Quarles married in 1618 Ursula Woodgate, by whom he had 
eighteen children. His son, John Quarles (1624-1665), was 
exiled to Flanders for his Royalist sympathies and was the 
author of Fans Lachrymarum (1648) and other poems. 

The work by which Quarles is best known, the Emblems, 
was originally published in 1635, with grotesque illustrations 
engraved by William Marshall and others. The forty-five 
prints in tlie la.st three books are borrowed from the Pia 
Desideria (Antwerp, 1624) of Herman Hugo. Each “ emblem ” 
consists of a paraphrase from a passage of Scripture, expressed 
in ornate and metaphorical language, followed by passages from 
the Christian Fathers, and concluding with an epigram of four 
lines. The Emblems was immensely popular with the vulgar, 
but the critics of the 17th and i8th centuries had no mercy on 
Quarles. Sir John Suckling in his Sessions of the Poets dis¬ 
respectfully alluded to him as he " that makes God speak so 
big in’s poetry.” Pope in the Dunciad spoke of the Emblems, 

“ Where the pictures for the page atone 
And Quarles is saved by beauties not his own. 

The works of (Auarles include: /J Feast for Wormes. Set forth in a 
Poemeof the History of Jonah (1630), which contains other scriptural 
paraphrases, besides the one that furnishes the title; Hadassa; 
or the History of QitePite Ester (1631) ; Job Militant, with Meditations 
Divine and MoraU (1634) ; Sions Etr;;ies. wept by Jcremie the I rophet 
(1634); Sions Sonets sunt’ by Solomon the King (1624). a parapliraM 
of the .Canticles; The Historie of Samson (1631); Alphabet of Elegies 
upon . . . Dr Aylmer (1O25) I ^rgalus and ParMenia (1629), the 
subject of which is borrowed from Sir Philip Sidneys Arcadia: 
four bonks of Divine Fancies digested into Epigrams, Meditations 
and Observations (1632); a reissue of his scriptural paraphrases 
and the Alphabet of Elegies as Divine Poems (1633); Hieroglyphthes 
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known to quarrymen as the “ rift ’’; at right angles to this 
direction is usually one less easy parting, known as the grain. 
Sandstones and limestones are stratified rocks which have been 
formed as sediments in bodies of water ; and whether their beds 
are found in the normal position of horizontality, or whether 
they have been tilted and folded by earth movements, the 
direction of easiest separation is coincident with the original 
planes of sedimentation and parallel to them. 'I'his is therefore 
called the “ rift,” while the “ grain ” is at right angles to it. 
In meisses, sandstones and limestones joints also occur; and 
white frequently convenient for the division of the beds into 
masses of useful size, they may be a detriment, as when they 
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of tht Lift of Man (i6.s8): Enchyridion. containing Imtitutwnc 
Divint and Moral (1640-41), a collection of four . 
miscellaneous aphorisms ; Ohservaltons concerning Princes and “ 
upon Peace and Wane (1642), ami Boanerges and Barnabas—Wine 
andOylefor . . . upcirtf .SoM/es (1644-46). hqth of which are colla¬ 
tions of miscellaneous reflections; thris; violent Royalist tracts 
(1644). The Loyall Convert. The Whippet \\ hipt. and The New 
DistembeVi reissued in one volume in 1645 with the title 01 The 
Profest Royalist: his i/iiarrclt with the Times, and some elegies. 

.So/,'men’s Recantation . . . ('^^Slcontiunj a memoir 
Other posthumous works arc The Shepheards Orac/cs {1646), a 

H 'S:» i limi.. .1. Hod 

^e r"prmhicertn the complete edition (1874) of gnarles included j available for commercial purposes. In commerce the various 
in the “ Chertsey Worthies Library " by Or A. H. Grosart, who building stone arc usually designated by the name of 

provides au introductory memoir and an appreciation which greatly I locality or region in which the quarry is situated. In the case 
overestimates gnarles's value as a iioet. 1 important varieties this geographic name usually 

QUARHKL. (1) (Ihrough Kr. .ueretle from pcce/d i convo|^^^^^ 

complaint), unginally a complaint against a person particu ly j Hallowell or Quincy granite, Medina or 

a legal accusation or charge, hence a ground or cause ‘or c >0 P ^ , Vermont or Tennessee marble, convey m 

plaint or anger, or. more gemeraUy. an outbreak of angiT j , information to those interesteii. 

violent dispute. (2) (Through 0 . Tr. parre/or ^uarcMr m • methods of quarrying vary with the composition and 

Lat. 9«adrc««.i, diminutive of i/uadrus, square) a heavy short . jf^e rockrthetr structure, cleavage, and other 

applied to any square-shaped opening, in the fieauUiari^ K 1 separate the material trom its bed 

to the quatrefoils in i erpendicular windows, sometimi , ' f of form and size adapted to the intended use. Cutting 

.scjtiares of paving, but i the stone to accurate dimensions, dressing, rubbing and polishing 

P'' '/ frr!’ Th Vr friSi med Lat luareia for ' are subsequent operations not involved in quarrying. 

QUARRY, (x) (Ihrou^li Fr. from mtd. * ,.m nnetire of ciuarrYine consists in uncovering a sufficient 

quadraria ; qiiadrare, to square or hew stone), a place from which removing superficial soil, sand or clay, 

stone,s arc dug, the term being usually ronfined to a plan where • ; j^^ft or slope, and then with proper tools and. 

such operation is earned on m the open air as opp^ed to a , exploL’es, detaching blocks of form and 

“mine” (see Quarkving). (2) (Ihrough O. 1 1. m e, , aeiaoted to the purpo.se in view. Frequently the outer 

skin, leather, l.at. coriuw ; ef. mod. hr. curee, spoils), properly ; _ P j has bec^n affected by the action of the weather 

certain parts of a deer or other beast of chase given U.S a rewau o .portimi^ 

the hounds and plimed upon the hide of the animal, als This weathered material must 

' be removed before stone can be obtained for use. 

1 A quarry should, if possible, be opxmed on a hillside, for in 
this case it is usually much easier to dispose of the water which 
' necessarily collects in any deep excavation, and which, il 
. drainage by gravity is not afforded, must be removed by pump- 
■ ing, at considerable expense. As it is generally most convenient 
; to operate on a vertical face of rock, the preliminary work of 
' opening a quarry is usually directed toward the production of 
' this result; but its accomplishment involves the waste of a 
_ „ i certain amount of stone, which must be broken into irregular 

Th:;;;;;;dn;fir;-P^^^ -; “fr oS; ijj’dSrfSfti'ilirrth: 

block to be removed, and then, by exploding bla.sting-powdcr in 


of a bird given similarly to a hawk or falcon. The word is tints 
applied to the animal hunted or the bird killed by the hawk, 
and generally to .inv object of the chase. . . 

QUARRYING, the art of winning or obtaining from the 
earth’s crust the various kinds of .stone used in construction, 
the operation being, in mo.st cases, conducted in open workings. 

According to their composition, Iniilding stones are broadly 
classed as granites, sandstones, lime.stones and slates. Under 
the first of these heads is included a number of crystaihne rock 
species, such as granite, syenite, gneiss, dim., winch to the 
geologist are quite distinct, but which in commerce arc all spoken 
Kittdt of of as granite. ’They arc chiefly composed of one or 
ttoa* more minerals of the felspar group mingled "’’th 
quairltd. one or more of the micas or with hornblende, and 
usually contain quartz. Sandstones arc chiefly coniposed 
of fragments of quartz cemented into solid rock by silica and 
oxide of iron. Of these there are many varieties, including 
flagstone used for foot-pavements, l.imestones consist princi¬ 
pally of carbonate of lime. Their chief variations are the 
crystalline form known as marble and the deposit from mineral . 
springs known as Mexican onyx. Slates arc mudstones or : 
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the holes, or by driving wedges into them, exerting sutncicnt 
force to overcome the cohesion of the rock and rend it asunder, 
in many quarries it is found most convenient to .separate a large 
mass and afterwards divide it into blocks of the required size. 
When the rock is stratified, or has an easily determined " rift, 
the holes arc drilled at right angles to the plane of separation. 
When there is no stratification or “ rift,” or these natural planes 


springs known as Mexican onyx, blatcs \j senaration arc too far apart, or when the position of the 

shales hardened by heat_and pressure and rf«ffiss _ ^ P _d„antageous. a row of horizontal holes must_be 


the latter agent. Chemically they consist chiefly of hydrous 
silicate of alumina. Theoretically, granites arc massive, and 
have no bedding or stratification like sandstones and limestones ; 
but all rock masses are usually found to be more or less shattered 
by movements of the earth’s crust which occur as a result of its 
constant readjustment to the cooling and shrinking interior, 
so that the rocks are divided by cracks or fissures, which are 
commonly known as joints. In the massive granites these 
joints, which usually occur in two or more planes at right angles ^ 
to one another, are of the greatest importance to the quarryman, , 
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j ioints is not advantageous, a row of horizontal holes must be 
' drilled into the face, or “ breast ” of the quarry along which 
separation is effected by the use of wedges. Of late at obtain 
American quarries, in a granite which has no rift or direction of 
ready cleavage, compressed air has been brought into service 
to effect the separation of extensive layers. A hole is drilled a.s 
deep as the desired thicknes.s of the layer to be separated,'and a 
small charge of dynamite is exploded at the bottom of it. 1 his 
develops a cavity in which a small charge of powder is next 
exploded, producing a crack or crevice parallel to ^e surface ot 
the rock. A pipe for conveying compressed air is now ^'aled 


as they enable him to separate masses of stone with.approxi- . jnereasmg pressure is introduced. 
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the explosion of the powder. In the absence of compressed air, 
water under pressure may be used and also small powder charges 
exploded at intervals of a few days. In thinly bedded sandstones, 
where vertical joints are frequent, it is often possible to separate 
the desired slabs and flagstones with crowbars and wedges, 
without drilling or the use of explosives. When blasting is 
necessary, some form of gunpowder is generally used, rather 
than a violent explosive like dynamite, in order to avoid shatter¬ 
ing the rock. This, however, applies only to dimension stone. 
Vi^en the production of broken stone for road-making, concrete, 
or similar purposes is the sole end in view, violent explosives are 
preferred. In limestones and marbles and in the softer sand¬ 
stones, channelling machines, driven by steam, are employed, 
by which vertical or oblique grooves or channels can be cut 
with great rapidity to a depth of several feet. A level bed of 
rock is cleared, and on this are laid rails, along which the machine 
moves. After the channels arc cut, a row of holes is bored 
perpendicular to the former at the desired distance below the 
surface of the bed, and by driving wedges into these the required 
blocks are separated. 

When the beds of stone to be quarried are thin, and when to 
remove the whole of the overlying mass of earth or rock would 
be too expensive, it is found convenient to treat the 
quarry as if it were a mine, and to rely upon methods 
similar to those practised in mining. A horizontal 
bed of rock is usually opened at its outcrop on some hillside, or 
if tliis is impracticable, a shaft or slope is excavated to reach it. 
If dimension stone is required, a deep horizontal groove is cut 
near the top or the bottom of the bed. The quarry face is then 
divided into blocks by saw-cuts, channels, or rows of drill-holes, 
and the blocks are separated by wedging or blasting. As the 
e.xcavation or sloping progresses, portions of the rock arc left 
in place as pillars to support the roof. At many localities in 
Europe where roofing slate is quarried, it is found in beds dipping 
more or less from the horizontal. These deposits arc worked by 
slopes which follow the inclination of the bed. from which, at 
convenient intervals, levels arc driven across, to take advantage 
of the. cleavage of the slate. As in other subterranean quarries, 
pillars of rock are left to support the roof, since artificial supports 
would be more expensive. At some of the marble quarries in 
Vermont, II.S.A., where the strata are very nearly vertical, the 
beds are worked to a great depth with a comparatively small 
surface opening. 

See G. P. Merrill, Stones for Building and Decoration (New York. 
iRqR) ; C. Lc N. Foster, A Text-Book of Ore and Stone Mining 
(London and Philadelphia, 1894) I O- Herrman, Steinbruchindustrie 
urtd Steinbruckgenlngie (Berlin, 1899). (F. J. H. M.) 

QUARTER (through Fr. from Lat. quarlarius, fourth part), 
a word with many applications of its original meaning, namely, 
one of the four divisions of anything ; thus as a measure of 
weight a quarter equals 28 th, one-fourth of the hundredweight 
of 112 Ih ; as a measure of capacity for grain it equals 8 bushels; 
similarly in liquid measure the shorter form “ quart ” is a quarter 
of a gallon = 2 pints, so “ quartern ” is a quarter of a pint (a gill), 
or, as a measure for bread, 4tb. “ Quarter " is also used of 
the fourth part of the moon’s monthly revolution, and of a 
fourth part of the legal year, marked off by the “ quarter-days ” 
(see below). For the division of the heraldic shield into four 
“ quarters ” and the use of the term “ quartering,” the marshal¬ 
ling of several coats on one shield, see Heraldry. From the 
four principal points of the compass and the corresponding 
division of the horizon, &c., the word is used generally of 
direction or situation, and hence of a district in a town, &c., 
e.specially when assigned to or occupied by a particular class, 
it has thus become the usual term applied to stations, buildings, 
lodgings, &c., in the regular occupation of military troops (see 
Barracks, Camp, and Cantonments). 

There are many technical uses of the word, in which the 
original meaning has been lost or obscured ; thus in carpentry 
and architecture it is applied to the main upright posts in 
framing, sometimes callecl “ studs ”; the filhng in quarters 
were formerly named “ prick posts ” ; in farriery, to one side 


of the “ coffin ” of a horse’s foot; in bootraakipg, to the side 
piece of leather reaching from the vamp to the heel. The 
" quarter ” of a ship is the after part of her side from the main- 
chains to the stern (see Quarterdeck). 

There has been much discussion as 10 the origin of the use of the 
word " quarter " in the sense of mercy, clemency, the sparing of 
the life of a beaten enemy and the acceptance of his surrender. 
The same use is found in Fr. quartier. Cotgrave explains this word 
as " faire war, wherein souldiers are taken prisoners and ransomed 
at a certaine rate." The real origin cannot be, as has often been 
repeated, following De Brieux (Origincs de plusienrs fafons dc partir, 
1672), that it was due to a supposed agreement between the Butch 
and Spaniards for ransoming officers and men at one quarter of 
their pay, Tlie true source is either the assignment of " quarters," 
i.e. lodgings, to captured prisoners whose lives were spared, or the 
use of the word, now obsolete, for relations with or conduct towards 
another, often in the sense of lair treatment ; thus in Bacon's Essay 
on Cunning, " two, that were competitors, . , . kept good quarter 
between themselves.” 

Quarter days are the days that begin each quarter of the year. 
In England they are the 25th of March (Lady Day), the 24th of 
June (Midsummer Day), the 29th of September (Michaelmas Day) 
.and the 25th of December (Christmas Day). They are the days 
on which it is usually contracted that rents should be paid and 
houses or lands entered upon or quitted. In Scotland there are 
two legal terms, the 15th of May (Whitsunday) and the nth of 
November (Martinmas); these, together with the two conventional 
terms, 2nd of February (Candlemas) and the ist of August (Lammas), 
make up the Scottish quarter days. In the Scottish burghs, however, 
the removal terms are the 28th of May and the 28th of November. 
In the United States the quarter days are, in law, the ist of January, 
April, July and October. 

QUARTERDECK, the after part of the upper deck of a ship. 
In former times the. upper deck of a line-of-battle ship or frigate 
ended at the mainmast, and was connected with the forecastle 
by two narrow passages, or gangways running along the sides. 
'ITic quarterdeck is the residence and symbol of authority in 
a warship. The starboard, or right side looking forward, is 
reserved to the senior officer. A sailor who had a complaint to 
make was said to come to the mainmast, because he placed 
himself at the forward end of the quarterdeck near the mast. 
According to the ancient custom of the sea, the quarterdeck is 
to be saluted by all who come upon it, and the salute is returned 
by all officers present. 

QUARTER SESSIONS, COURT OF, in English law, the name 
for the justices of the peace of any county, riding, parts, division 
or liberty of a county, or of any county of a city or county of a 
town, in general or quarter sessions assembled ; it includes the 
court of the recorder of a municipal borough having a separate 
court of quarter sessions. The word “ general ” in this context 
is contrasted with “ special ” or “ petty.” The court is a local 
court of record having a hmited criminal jurisdiction, and also 
to some extent civil jurisdiction. As a court of record it hp, 
in addition to its other jurisdiction, power to punish sumrnarily 
without the assistance of a jury contempts committed in its 
presence, such as insults to the justices or disturbance of its 
proceedings. At the present time the whole of England and 
Wales is within the local jurisdiction of some court of quarter 
sessions. But the history of the court in counties is quite 
distinct from its history in boroughs. 

Counites.—As regards counties the court originated in 
statutes of 1326, 1344 and 1360, which provided for justices 
in counties, and the commission of the peace. The court 
derived its name from the direction in a statute of 1388 that the 
“ justices shall keep their sessions in every quarter of the year 
at the least." By a statute of 1414 they were directed to make 
their .sessions four times in the year : that is to say, in the fir.st 
week after the feasts of St Michael, the Epiphany, the clause of 
Easter and the translation of St Thomas the Martyr, and more 
often if need These dates have only been slightly varied, 
first in 1814 in consequence of the adoption of the Gregorian 
calendar, later in 1830 by specifying the first week after the 
nth of October, 28th of DecembCT, 31st of March and 24th of 
June re.spectivcly, instead of the church feasts; and in 1894 by 

' An earlier etatulc not repealed (.)6 Edw. III. c. 12) fixes the 
third and fourth sessions differently, viz. second week of mid-Lent, 
and between Whit Sunday and Midsiimmer’Day. 
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giving( the justices a limited petwcr of fixing their sessions so as 
not tO' dash with the assizes. It will be seen that the statutes 
do not limit the justices to four sessions a year : and they are 
free to sit oftcncr by adjournment of the quarterly sessions to 
another time, and even to another place, in their county, or to 
hold additional sessions. All the sessions thus held are “general," 
though not all may be “ quarter " sessions. The .\ssizes and 
Quarter Sessions Act 1908 gave the useful power of dispensing 
with the holding of quarter sessions if there is no business to 
transact. 

Constitulioii of the Court. —Such .1 court sits for every judicial 
county In Eufjldud, and is composed of two or more of the justices 
in the commissiou of the peace for the county, iucludrag ex officio 
justices. The quorum of the court is fixed by the commission of 
the peace at two. At one time certain specitied justices desaibed 
ail of tha quorum must be present, but untlcr tlie present commission 
there are no sucli persons. In certain counties more than one 
commission of the peace is issued, c.i’. for tlie three ndiui'S of 
Yorkshire (N. E. and W.) and the lilierty of Kipon, the. three parts 
of Lincdnsluro (Lindsey, Kesleven and Holland), the isle of Ely 
and the rest of Cambridgeshire, tlie soke of Peterborough, and the 
rest of Northamptonslure.' In all counties, &c.. except that of 
London, the justices in the commission elect a chairman and vice- 
chairman, neither of them necessarily a lawyer, to preside at the 
sittings of the court. In flic county of London there arc a paid 
chairman and deputy chairman, who must be barristers of at least 
ten years' standing, and are appointed by the crown. Tlicrc is 
special legislation as to quarter sessions iu the county palatine of 
Lancaster ; and in the Salford Hundred of that county tliere is a 
paid chairman. There is also speci.ul legisiatton as to Kent, and 
arrangements have been made by wliicli in Sussex and Snfiolk the 
quarter sessions for the east and west divisions are virtually distinct 
courts. Under the Qiaarter Sessions Act 1.S5S the court may sit 
in two diivistons of at least two justices at the same time and place, 
but not simultaneously in separate parts of the same county c.xcept 
under statutory authority ns in London. 

The court may sit while the assizes for the county are being held, 
but usually retrains from doing so becau,sc of the inconvenience which 
would be occasioned, anti ailjusts its silliugs so as to avoid clashing 
with the assizes. The chief officer of the court is the clerk of thejieace 
who act.s as clerk to the court, records its proceedings, culls and 
swears the juries, draws many of the indictmeuts, receives the 
bills returneil by the grand jury, arraigns the prisoners and taxe.s 
the costs. In a county he is appointed by a standing joint-com¬ 
mittee of the quarter sessions and the county council, and has charge 
of, and responsibility lor, the records nnd documents of the cotintv 
subject to the directions of the custos rotiilorum or the quarter 
sesstona or the county council (Local Govt. Act iSSli, s. 83). 

Boroughs. —The jurisdiction of the court of quarter sessions 
of a borough doe.s not depend upon the commission of the peace, 
but upon the Municipal (iJorporations Act 1882. Many borouqhs 
have a separate commission of the peace (which dues not contain 
the words of the county commission givin;; jurisdiction to try 
indictments), but have not received the grant of a separate 
court of quarter sessions : and such boroughs are within the 
jurisdiction of the court of quarter sessions for the county within 
which the borough lies. Before, the Municipal Corporations 
Act 1835, iiituiy boroughs had criminal jurisdiction under their 
charters. Under that act and the act of 1882 a grant of quarter 
sessions to a city or borough is made by the crown in councl 
on petition of the town council. The recorder, a barrister, of 
not less than five years’ standing appointed by the crown, is 
sole judge of the court, though the mayor can adjourn it in the 
absence of the recorder ; he has a discretion to fix his own dattts 
for the holding of the court, so long as he hoid.s it once in every 
quarter of a year; and it maf- be held more frequently if he 
think fit, or a secretary of state so directs ; he has no power to 
allow, apportion, rAake on levy a borough rate or to grant a 
licence for the sale of excisable liquors by retail; a deputy may 
be appointflid by the recorder, or in the event of his being unable 
to make t^appointment by a secretary of state. Subject to 
theSe ciiMgtticKMrllftiCOurt bos the same jurisdiction as county 

_ Ltmdon is not subject to the Municipal Corpora- 

tio^MSWliailj^tnd its court of l^arter sessions is 'created by the 
en, and is held before the mayor and aldermen with 

-^t^4^let•ell<(M>I^IVterbarotlgh'ComT^l9»ion8 of oyer and termioer, 
aa well ue' a comiiiiesion of the peace, are 
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the recorder; It does not now sit to try indictments, which all 
go to the Central Criminal Court. 

There is special legislation as to quarter sessions in the Cinque 
Ports, In a borough the clerk of the peace is appointed by the 
town council and holds office during good behaviour (Municipal 
Corporations Act 1882, s. 164). 

Criminal Jurisdiction, Origiso/.—Courts ol quarter sessions in 
counties and boroughs have both original and apiiellatu jurisdic¬ 
tion depciuling on the commis^nn oi tlm peace and on legislation 
beginning in 1344. This jurisdiction is derived in counties front the 
commission of the peace, which directs tlie jiistice.s "toinquire the 
truth more fully by the oath of goixl and lawfiii men of the county, 
by wboin the truth of the mutter sball be belter known of ,ill manner 
of crimes, trespasses, and all and singular oilier ofleuces of which 
the justices of our peace may or ought layifully to inquire,” “ and 
to liear and determine all and singular the crimes, trespasses and 
offences aforesaid ” “ according to the laws and statutes of our 
realm.” " Provided always Drat if a case of diSioulty upon the 
determination of any of tl;c premise.! before you siiall Inqipen to 
arise then let judgment in no wise be given ” '• unless in Iho presence 
of one of the justices of assize for the county.” Tliis proviso has 
been read as requiring the justices to reserve the graver felonies 
lor trial at tlie assizes, or to transmit to a,ssizea indictnienls found 
at quarter se.ssions wiunh raised difficult questions. Quarter sessions 
never dealt with forgery or perjury, but ut one time assumed juris¬ 
diction over almo.st every oilier form of crime, fly the Quarter 
Sessions Act 1842 and subsequent legislation, 1 1 icy arc foriiidden 
to try the following olicnecs : treason or misprision of treason ; 
murder, caintal felony or any felony (except burglary) wliich is 
piinisbable on a first conviction by penal servitude lor life ; ofleuees 
against the king’s title, prerogative, person or government, or 
against cither flouse of parliament; otfonces against the Official 
Secrets Act i88q ; oUences subject to the penalties of praemunire ; 
blasphemy and offences against religion, and composing or puhUsh- 
ing biasplienious. seditious or defaraalory libels; .administer¬ 
ing and taking unlawful oaths; perjury and siibordiiialion ami 
making nr suborning another to make a false oath, declarations or 
affirmations puiiishahie os perjury or ns a misdemeanour ; abduction 
of women and girls and offences under the Cximiniil Law Amendinont 
Act 1885; bigamy and offences against the laws of niariiage; 
concealment 01 birth ; bribery and corrujition at elections or of 
agents or puliiic officials (but they can try offcnce.s against the 
Public Boiiies Cotrujit Practices Act 1889); setting fire to crops, 
•voodsand heaths; stealing or ilestrojnng certain classes of documents: 
offences against the factor scrtions fss. 75-H5) of tlic Larceny Act 
as iimcndcil by I lie I.arceny Act 190T; and conspiracies to commit 
offences which the court conlfl not try if committed by one person. 
Trials before the court with .a jury arc goveined by the same pro¬ 
cedure as trials on indictment in a court of asnze. Under the 
Vagrancy Act 182 ; and amending acts, they have special powers 
of sentencing incorrigible rogues sent to them by courts of summary 
jurisdictiou, and under the act of 1360 and the commission of the 
peace tliey can, but now rarely do, exerciee an original and sum¬ 
mary jurisdiction as to articles of the peaoe (see IfBCOGNiZAXCB). 
They have power to sstreat recognizances entered into before 
Ihemsclves or before courts of summary jurisdiction and returned 
to ihem for record or forleiture, but by the Summary Junsdiction 
Act 1879 the etcercisa ot the latter power has been rendered 
^lnnoces^,aIy. 

AppeUaic .—An appeal lies to quarlcr sessions from convictions 
by a court of summary jurisdiction only where such an .appeal is 
expressly given by statute. The number of statutes giving sudi 
rignt of appeal is very great. The apirellate jurisdiction has been 
considerably increased by the Summary Jurisdiction Act 1.879, 
which allows (s. 19) an appeal (with certain cxceptionr) from every 
conviction or order of a court of smnmary jurisdiction tnflicling 
imprisonment without the option of a fine. The appeal m.ay be 
brought in accordance with the act giving the appeal or the Sumi'iiary 
Jurisffiction Acts. Most of the special procedure in statutes (living 
the right to appeal has been swept away by the SummaryJurisdictiou 
Act 1884. 

CnifI Jurisdiction, Original —Originally the county ju.stices were 
oonfined to the exercise in or out of Be.ssion8 of the powei-s given by 
the commianon of the peace and of certain statutory duties as to 
rioters, &c. Under the Tudors and Stuarts Ibu justices acting 
under the supervision of the Privy Counril and the court of king’s 
bench gradually became the rulers of the county in administrative 
and social as well as judicial matters (F. W, Maitland, Justice and 
Polio, 1885, p. 80). The procu5.s by which this result was attained 
is traced in Webb’s English Local Covernment (1907, vol. i.). The 
effect of the change was the supersession by nominees of the crown 
of the common law aulhorlfics and officers of county, hundred and 
township. But the change extended only to a small extent to 
municipal boroughs. By legislation in and since t8H8 most of the 
administrative powers and duties of justices in-general and quarter 
sessions have been transferred to the incorporated and elective 
councils of counties, boroughs and urban and rural districts. 
But the justices still possess certtdn origin,al, civil or qnasi-civil 
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jutilsdictioo •wirti rt^poct to t?» extittction'of lioancek to sdl fbtoxl- 
carits, apd jointly with the county oonnciU over the county police, 
and as to cloring liighwaya, and also powers as to fixing the patty 
SCasicrot divisions of their county. 

Apptttatt, —Theoretically quarterseaslonshaveoriginal Jurisdiction 
in any matter as to wlllch two justices have jurisdiction, unless the 
statute giving the' jurisdiction gives an app^l to quarter sessions 
as a result of ^is rule. Most of the civil jurisdiction of quarter 
sesaiotis is now appellate, i.e. with reference to ordots made by 
justices out of quarter scsskma as to the settlement and removal 
of paupers, or under the Highway, Licensing and Bastardy Acta, 
or as to appeals against assessments or rating. The procedure 
os to each form of appeal depends partly on the statute by which 
it is given and partly on the general provisions of the Summary 
Jurisdiction Acts 1S79 and l88q. In substanoe their only original 
jurisdiction in ctvi! or quasi-ci vil matters is now in cases of apprentico- 
ahlp (5 Kliz, c. .j) and arliclea of the peace (1 Edw, III. st. i. c. 16). 

Appeal from Quarter Sessiont .—^Tiiore is no appeal properly so 
called ftom quarter senslocs to the High Court either on facts or 
law. But decisions on law may be ruviewed by the High Court 
(king’s bench divinkjii) by means of certtorari, mamdarrmt or pro¬ 
hibition; conviction.? on Indictment before courts of quarter sessions 
are williin the provisions of the Criminal Appeal Act 1907 (see 
ArPEAL), except convictions on Indictments for obstruction or 
non-repair of a public bridge, highwny or river, from which an appe^ 
lies to the court of appeal in the same way as in the caso of civil 
actions tried at a.s,sizc.s. QuarteT sessions have also power to reserve 
a .special ca.ac for tl'.e High Court on conviction or indictment (Crown 
Cases Act ia.|8), and also in other cases to consult the High Court 
by special ca,se .stated under the commission or under tlie Quarter 
Sessions Act iS.jp. Que.stiona of law alone can bo referred by 
special case, and there is no means of compelling the court to state 
a c.ise. The procedure as to cases not williin the acts of 
iH.pj and 1907 is regulated by the Crown Office H.ules of iqof), and 
B. 2 of the Judicature Act i8y.j. which gives the High Court certain 
powers of drawing iirfcrencen of fact from the eviilmo; taken in the 
court below. 

Scotland, —Justices of the peace were established in Scotland by 
act of 15.S7, c. 82, and quarter sessions by act of 1661, c. 338 (tzino 
edition, c. 38), which directs that the justices of pence in each 
respective .shire sliall meet and convene together four limes in the 
year, on the fi'-st Tuusd-ay of March, May and August, and the last 
Tuesday of October, to administer jiishce to the people on things 
that are withitt their jiirisilicTon, and punish the guilty tor faiiUs 
and crimes done and committed in the preceding quarten The 
obsolete details in thi.s act were repealed in 1906, but the power 
of requiring law burrow.s, i.e. snretie-j to keep the peace, is preserved. 
By the Union ■with Scotland Amendment Act 1707 provision wa.s 
made for apjioinfing justices of tlie peace in .shires, stewartries and 
burghs m Scotland : and the justices to be appointed are given 
authority to exercise whatever doth appiTtam to the oflice and 
court ofifc justice of ireace by virtue of the laws and acts of parlia¬ 
ment nude in England before tho Union in relation to and for the 
preservation of the public peace. " Provided that in the sessions 
of the peace the methods of trial and judgments shall be according 
to the law of Scotland." Tho quarter session.? do not sit for the 
trial of indictments, but have powers oi reviewing the decisions of 
justices in petty sessions (sec Summary Jurisdiction). This 
power extends, inter alia, to revenue cases and cases under the 
Pawnbrokers Ads. Their jurisdiction as to the grant and refusal 
of liquor licences was taken away by the Licensing Scotland Act 
1003, but they still have ajopellate jurisdiction as to ofiencos under 
the Licensing Acta, ss. 101-IQ3. An appeal lies to the Circuit 
Court of J usticiary unless the statute under which they act otherwise 
provides. In criminal matters thoir functions arc not considerable, 
most of tho work done by Justicos in England being in Scotland 
dealt with by the Sheriff or his substitutes, or by stipendiaries in 
the great cities. Their deciaions in criminal cases are reviowablc 
by the Court of Justiciary and in revenue cases by the court of 
exchequer. Their original jurisdiction is very limited and almost 
wholly civil. Thus they have power to divide a county and to make 
rules for the purposes of the Justices of the Peace S mall Debts 
Acts 182.5 and 1849. 

Inland. —In Itiih municipal boroughs a court of quartex sosaions 
may be graniod and a recorder appointed under an ant oi 1840. 
In the case of Dublin, Cork, Belfast, Londonderry and Galway, 
the office of recordur may be united with that of chairmaa of quarter 
sessions for the adjoining county. The general criminal jariaaiction 
of the quarter sessions has the same origin and is on the same Knee 
us in England; but tho limitations imposed as to offences which 
may bo tried are not so narrow as in England. Tho sessions, <tc.. 
are regulated in the main by an act of 1831. The appellate^ juris, 
diction rests on different statutes from those appiicablo to England, 
but is on tho same linos (see 14 4 I5 Viet. c. 93; 40 & 41 Viet. c. 56), 
In Ireland quarter sessions courts ore held before a salaried officer 
unco styled the assistant barrister and now ohairinui, who is usually 
also judge of a civil bill court (the Irish county court), or recorder 
of a neighbouring city or borough. The appointment and tenure 
of office of the chairman is regulated by statutes dating from 1831 
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to 1889. The iorisdietion of tho court is not limited by tho Quarter 
Sessions Act 1842. 

India, —In India courts of record were established in Madra.s 
and Bombay, originally styled rnayore’ courtii and subsequently 
mada recorders’ courts, with a jurisdiction corresponding as to 
crimihil matters to that of a borough court of quarter eesaionB in 
England. Throuj^hout India there ore under the Criminal Procedure 
Code of 1898 courts of sessions in each province for the purpose ol 
criminal jurisdiction, which take the place of assizes and quarter 
sessions in Englanil. Tliey aro under the supervision of iluj High 
Courts; but can try and sunlonoe for any crime, subject as to 
sentences of death to conilrmatiun by the High Court. 

Canada.- -In Canada courts of general quarter sessions exist in 
some provinces, r./f. Quebec. In New Brunswick they arc replaced 
by the county court. Their jurisiliction to try indictable offences 
is defined by I'art 42 of the Cnminal Code 1892. 

Australia. —In Queensland the place of quarter sessions is taken 
by tho district courts, which have aciiminal jurisdiction substantially 
the same as' that of the English court of quarter sessions (31 Viet. 
.No. 30, 6, 117). in New South Wales quarter .sessions continue. In 
Viclbria a court of general .session.s has been created by statute 
with jjowers closely rencnibling those of tlw English court of quarter 
sessioBs {re Dunn, Kjofi, Victoria btate Kep. 493). 

United .S/o/es.-—Courts of quartet sessions exist in many of the 
states; their jurisdiction is determined by state legislation, and 
i extends as a rule only to the less grave crimes. They arc in most, 

I if not all, states held before professional judges. (W, F. t.) 

i QUARTER-STAFF, a .staff of wood from 6 to q ft. in length, 
used fus a means of attack and defence; originally no doubt it 
was tlic euiigel or sapling witlt which many heroes arc described 
b\ early writers as being armed. The quarlcr-sttiff attained 
great pojwlarity in England in the middle tiges. It was usually 
made of oak, the end.s olten shod with iron, and it was held with 
both liands, the right hand grasping it one quarter of the distance 
Irom the lower end (whenre the name) and the left at about the 
middle, 

Egerton Castle {Schools and Masters of Fence) says that the 
■ staff was the “ foil,’’ or practice-substitute for the long sword, or 
two-hander. In earlier times it may also have been used as a 
practice weapon tor the spear and bill. In the prints illiislrativ e 
of the life ol Richard Beauchamp, carl of Warwick (1382-1439), 
reproduced in Joseph Strutt’s Manners, Customs, Arms, I/aiits, 
&c, of the Inhabitants of England, may be seen a combat between 
two knights after they have splintered their lances and dis¬ 
mounted, in which both are fighting with pointed staves about 
as long as a quarter-staff and held in the same manner. In the 
17th century the staff was still popular in England. 

At the present time the quarter-staff is used to a limited extent 
in military circles os a school for bayonet play. It is.somewhat 
lighter than the old weapon, being usually made of bamboo 
and about 8 ft. long. Sabre-masks, gloves, podded jackets 
and shin-guards are worn. Another kind of staff, called by 
Captain A. Hutton {Cold Steel) the Great Stick, about 5 ft. long 
and made of stout rattan, is used in the French and Italian armies 
in general gymnastic exercises and as a .school for bayonet play. 
The Itidian method rather resembles that of the dd two-handed 
sword, while the French approaches more closely to English 
quarter-staff play. 

See Quarter-Staff by T. A. McCarthy (London, 1883); Broadsword 
and Singlesttck, by it. G. Allanson-W'inn and C. Fhillips-WoUey 
(London, 1898). 

QUARTO, a shortened form of Lat. in quarto, “ in a fourth,” 
I.e. of a sheet of paper, applied to a size of paper, and to a size 
of a printed volume. Paper is in quarto when a whole single sheet 
is folded twice so as to form four leaves; a book is technically 
termed of quarto ” size when made up of sheets folded twice. 

QUARTZ, a widely distributed mineral species, consisting 
of silicon dio.xide, or silica (SiOj). It is the commonest of 
minerals, and is met with in a great variety of forms and with 
very dfverse modes of occurrence. The various forms of 
silica have attracted attention from the earliest times, and the 
water-clear crystallized variety was known to the Greeks 
a.s KpvaToWos (dear ice), being supposed by them to have 
been formed from water by the intense cold of the Alps; he^ 
the name “ crystal,” or more commonly rock-crystal, appUw 
to this variety. The name quartz is an old German word W 
uncertain origin; it was used by G. Agricola in 15391 
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giving( the justices a limited petwcr of fixing their sessions so as 
not tO' dash with the assizes. It will be seen that the statutes 
do not limit the justices to four sessions a year : and they are 
free to sit oftcncr by adjournment of the quarterly sessions to 
another time, and even to another place, in their county, or to 
hold additional sessions. All the sessions thus held are “general," 
though not all may be “ quarter " sessions. The .\ssizes and 
Quarter Sessions Act 1908 gave the useful power of dispensing 
with the holding of quarter sessions if there is no business to 
transact. 

Constitulioii of the Court. —Such .1 court sits for every judicial 
county In Eufjldud, and is composed of two or more of the justices 
in the commissiou of the peace for the county, iucludrag ex officio 
justices. The quorum of the court is fixed by the commission of 
the peace at two. At one time certain specitied justices desaibed 
ail of tha quorum must be present, but untlcr tlie present commission 
there are no sucli persons. In certain counties more than one 
commission of the peace is issued, c.i’. for tlie three ndiui'S of 
Yorkshire (N. E. and W.) and the lilierty of Kipon, the. three parts 
of Lincdnsluro (Lindsey, Kesleven and Holland), the isle of Ely 
and the rest of Cambridgeshire, tlie soke of Peterborough, and the 
rest of Northamptonslure.' In all counties, &c.. except that of 
London, the justices in the commission elect a chairman and vice- 
chairman, neither of them necessarily a lawyer, to preside at the 
sittings of the court. In flic county of London there arc a paid 
chairman and deputy chairman, who must be barristers of at least 
ten years' standing, and are appointed by the crown. Tlicrc is 
special legislation as to quarter sessions iu the county palatine of 
Lancaster ; and in the Salford Hundred of that county tliere is a 
paid chairman. There is also speci.ul legisiatton as to Kent, and 
arrangements have been made by wliicli in Sussex and Snfiolk the 
quarter sessions for the east and west divisions are virtually distinct 
courts. Under the Qiaarter Sessions Act 1.S5S the court may sit 
in two diivistons of at least two justices at the same time and place, 
but not simultaneously in separate parts of the same county c.xcept 
under statutory authority ns in London. 

The court may sit while the assizes for the county are being held, 
but usually retrains from doing so becau,sc of the inconvenience which 
would be occasioned, anti ailjusts its silliugs so as to avoid clashing 
with the assizes. The chief officer of the court is the clerk of thejieace 
who act.s as clerk to the court, records its proceedings, culls and 
swears the juries, draws many of the indictmeuts, receives the 
bills returneil by the grand jury, arraigns the prisoners and taxe.s 
the costs. In a county he is appointed by a standing joint-com¬ 
mittee of the quarter sessions and the county council, and has charge 
of, and responsibility lor, the records nnd documents of the cotintv 
subject to the directions of the custos rotiilorum or the quarter 
sesstona or the county council (Local Govt. Act iSSli, s. 83). 

Boroughs. —The jurisdiction of the court of quarter sessions 
of a borough doe.s not depend upon the commission of the peace, 
but upon the Municipal (iJorporations Act 1882. Many borouqhs 
have a separate commission of the peace (which dues not contain 
the words of the county commission givin;; jurisdiction to try 
indictments), but have not received the grant of a separate 
court of quarter sessions : and such boroughs are within the 
jurisdiction of the court of quarter sessions for the county within 
which the borough lies. Before, the Municipal Corporations 
Act 1835, iiituiy boroughs had criminal jurisdiction under their 
charters. Under that act and the act of 1882 a grant of quarter 
sessions to a city or borough is made by the crown in councl 
on petition of the town council. The recorder, a barrister, of 
not less than five years’ standing appointed by the crown, is 
sole judge of the court, though the mayor can adjourn it in the 
absence of the recorder ; he has a discretion to fix his own dattts 
for the holding of the court, so long as he hoid.s it once in every 
quarter of a year; and it maf- be held more frequently if he 
think fit, or a secretary of state so directs ; he has no power to 
allow, apportion, rAake on levy a borough rate or to grant a 
licence for the sale of excisable liquors by retail; a deputy may 
be appointflid by the recorder, or in the event of his being unable 
to make t^appointment by a secretary of state. Subject to 
theSe ciiMgtticKMrllftiCOurt bos the same jurisdiction as county 

_ Ltmdon is not subject to the Municipal Corpora- 

tio^MSWliailj^tnd its court of l^arter sessions is 'created by the 
en, and is held before the mayor and aldermen with 

-^t^4^let•ell<(M>I^IVterbarotlgh'ComT^l9»ion8 of oyer and termioer, 
aa well ue' a comiiiiesion of the peace, are 
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the recorder; It does not now sit to try indictments, which all 
go to the Central Criminal Court. 

There is special legislation as to quarter sessions in the Cinque 
Ports, In a borough the clerk of the peace is appointed by the 
town council and holds office during good behaviour (Municipal 
Corporations Act 1882, s. 164). 

Criminal Jurisdiction, Origiso/.—Courts ol quarter sessions in 
counties and boroughs have both original and apiiellatu jurisdic¬ 
tion depciuling on the commis^nn oi tlm peace and on legislation 
beginning in 1344. This jurisdiction is derived in counties front the 
commission of the peace, which directs tlie jiistice.s "toinquire the 
truth more fully by the oath of goixl and lawfiii men of the county, 
by wboin the truth of the mutter sball be belter known of ,ill manner 
of crimes, trespasses, and all and singular oilier ofleuces of which 
the justices of our peace may or ought layifully to inquire,” “ and 
to liear and determine all and singular the crimes, trespasses and 
offences aforesaid ” “ according to the laws and statutes of our 
realm.” " Provided always Drat if a case of diSioulty upon the 
determination of any of tl;c premise.! before you siiall Inqipen to 
arise then let judgment in no wise be given ” '• unless in Iho presence 
of one of the justices of assize for the county.” Tliis proviso has 
been read as requiring the justices to reserve the graver felonies 
lor trial at tlie assizes, or to transmit to a,ssizea indictnienls found 
at quarter se.ssions wiunh raised difficult questions. Quarter sessions 
never dealt with forgery or perjury, but ut one time assumed juris¬ 
diction over almo.st every oilier form of crime, fly the Quarter 
Sessions Act 1842 and subsequent legislation, 1 1 icy arc foriiidden 
to try the following olicnecs : treason or misprision of treason ; 
murder, caintal felony or any felony (except burglary) wliich is 
piinisbable on a first conviction by penal servitude lor life ; ofleuees 
against the king’s title, prerogative, person or government, or 
against cither flouse of parliament; otfonces against the Official 
Secrets Act i88q ; oUences subject to the penalties of praemunire ; 
blasphemy and offences against religion, and composing or puhUsh- 
ing biasplienious. seditious or defaraalory libels; .administer¬ 
ing and taking unlawful oaths; perjury and siibordiiialion ami 
making nr suborning another to make a false oath, declarations or 
affirmations puiiishahie os perjury or ns a misdemeanour ; abduction 
of women and girls and offences under the Cximiniil Law Amendinont 
Act 1885; bigamy and offences against the laws of niariiage; 
concealment 01 birth ; bribery and corrujition at elections or of 
agents or puliiic officials (but they can try offcnce.s against the 
Public Boiiies Cotrujit Practices Act 1889); setting fire to crops, 
•voodsand heaths; stealing or ilestrojnng certain classes of documents: 
offences against the factor scrtions fss. 75-H5) of tlic Larceny Act 
as iimcndcil by I lie I.arceny Act 190T; and conspiracies to commit 
offences which the court conlfl not try if committed by one person. 
Trials before the court with .a jury arc goveined by the same pro¬ 
cedure as trials on indictment in a court of asnze. Under the 
Vagrancy Act 182 ; and amending acts, they have special powers 
of sentencing incorrigible rogues sent to them by courts of summary 
jurisdictiou, and under the act of 1360 and the commission of the 
peace tliey can, but now rarely do, exerciee an original and sum¬ 
mary jurisdiction as to articles of the peaoe (see IfBCOGNiZAXCB). 
They have power to sstreat recognizances entered into before 
Ihemsclves or before courts of summary jurisdiction and returned 
to ihem for record or forleiture, but by the Summary Junsdiction 
Act 1879 the etcercisa ot the latter power has been rendered 
^lnnoces^,aIy. 

AppeUaic .—An appeal lies to quarlcr sessions from convictions 
by a court of summary jurisdiction only where such an .appeal is 
expressly given by statute. The number of statutes giving sudi 
rignt of appeal is very great. The apirellate jurisdiction has been 
considerably increased by the Summary Jurisdiction Act 1.879, 
which allows (s. 19) an appeal (with certain cxceptionr) from every 
conviction or order of a court of smnmary jurisdiction tnflicling 
imprisonment without the option of a fine. The appeal m.ay be 
brought in accordance with the act giving the appeal or the Sumi'iiary 
Jurisffiction Acts. Most of the special procedure in statutes (living 
the right to appeal has been swept away by the SummaryJurisdictiou 
Act 1884. 

CnifI Jurisdiction, Original —Originally the county ju.stices were 
oonfined to the exercise in or out of Be.ssion8 of the powei-s given by 
the commianon of the peace and of certain statutory duties as to 
rioters, &c. Under the Tudors and Stuarts Ibu justices acting 
under the supervision of the Privy Counril and the court of king’s 
bench gradually became the rulers of the county in administrative 
and social as well as judicial matters (F. W, Maitland, Justice and 
Polio, 1885, p. 80). The procu5.s by which this result was attained 
is traced in Webb’s English Local Covernment (1907, vol. i.). The 
effect of the change was the supersession by nominees of the crown 
of the common law aulhorlfics and officers of county, hundred and 
township. But the change extended only to a small extent to 
municipal boroughs. By legislation in and since t8H8 most of the 
administrative powers and duties of justices in-general and quarter 
sessions have been transferred to the incorporated and elective 
councils of counties, boroughs and urban and rural districts. 
But the justices still possess certtdn origin,al, civil or qnasi-civil 



QUARTZITE—QUARTZ-PORPHYRY 


The characters as.given above apply more particularly to crystals 
oi quartz, but in the various massive and compact varieties tire 
material may be quite diSerent in general appearance. Thus in 
the microcrystalUne chalcedony (^.v.) the lustre is waxy, the fracture 
fibrous to even, and the external iorm botryoidal or stalactitic: 
Hint and chert are compact and have a splintery fracture ; jasper 
(e.v.) is a compact variety intermixed with much iron oxide and 
day and has a dull and even fracture. Further, these varieties 
may be of almost any colour, whereas transparent crystals have only 
a limited range of colour, being either colourless (rock-crystal), 
violet (amethyst), brown (smoky quartz) or yellow (citrine). 

Quartz occurs as a primary and essential constituent of igneous 
rocks of acidic composition, such as granite, quartz-porphyry and 
rhyolite, being embedded in these either as irregularly shaped masses 
or as porphyritic crystals. In pegmatite (graphic granite) and 
granopnyre it often forms a regular intergrowth with felspar. It 
is also a common constituent, as irregular grains, in many gneisses 
and crystalline .schists, a quartz-schist being composed largely of 
quartz. By the weathering of silicates, silica passes into solution 
and quartz is deposited as a secondary product in the cavities of 
basic igneous rocks, and in fact in the crevices and along the joints 
of rocks of almost all kinds, lixtensive veins oi quartz are especially 
frequent in schistose rocks. Vein-quartz, otten oi economic import¬ 
ance as a matrix of gold, may, however, in some cases have been 
of igneous origin. In mineral veins and lodes crystallized quartz is 
usually Ihe most abundant ganguc mineral; the crystals are often 
arranged perpendicular to the walls oi the lode, giving rise to a 
" coiiiby ’’ structure. In limestones oi various kinds it occurs as 
nodules and bands of chert and Hint, being in this cose of organic 
origin. Quartz being a mineral very resistant to weathering agencies, 
it forms the bulk of sands and sandstones ; and when the sand 
grains are cemented together by a later deposit ot secondary quartz 
a rock known as quartzite results. Fseudomorphous quartz, i.{. 
quartz replacing other minerals, is of frequent occurrence, and as 
a petrifying material replacing organic remains it is often met with. 
,\s a deposit from hot springs, quartz is much less common than 
opal. Crystals of quartz may be readily prepared artiHcially by a 
number ui methods ; for example, by heating glass or gelatinous 
.silica witli water under pressure. 

For jiarticulars respecting the special characters, modes of occur¬ 
rence and localities of the more important varieties of quartz, 
reference may be made to the following article,s: Acarx, Amethyst, 
Aventiirine, Bloodstone, Cairnuohm, Carnehsn, Cat’s-Eve, 
Chalcedony, Chrysopra.se. Flint, Heliotrope, Usper, Mocha- 
Stone, Onyx, Rock-Crystal. Sard, Sardonyx. For other forms 
of .silica see Opal and TRrDY,MiTE. (L. J. S.) 

QUARTZITE, in petroloffy, a sandstone which by the 
deposit of crystalline quartz between its grains has been com¬ 
pacted into a solid quartz zock. As distinguished from sand¬ 
stones, quartzites are free from pores and have a smooth 
fracture, since when struck with the hammer they break through 
the sand grains, while in sandstones the fracture passes through 
the cementing material and the rounded faces of the grains are 
exposed, giving the broken surface a rough or granular appear¬ 
ance. The eonvcr.sion of sandstone into quartzite is sometimes 
the work of percolating water under ordinary conditions. In 
the Reading beds of England, which are for the most part loose 
sand.s, there are often many large blocks of quartzite which 
weather nut and are expos^ at the surface, being known as 
grey-wethers. The silicification of these rocks must have, 
taken plare at no great depth and under ordinary pressures. 
Most quartzites, however, are found among ancient rocks, 
such as the Cambrian or Pre-Cambrian. Instances are the 
Lickey quartzite of Shropshire, the Holyhead quartzite of 
Anglesey, the Durness quartzite of Sutherlandshire, the Banff¬ 
shire and Perthshire quartzites and the Cherbourg quartzite. 
As these rocks lie in regions where there has been a considerable 
amount of metamorphism we may infer that (in addition to 
time and pressure) folding and rise of temperature favour 
the production of rocks of this type. 

\ normal quartzite ba.s ii: microscopic section its clastic structure 
well preserved ; the rounded sand grains are seen with patches of 
new quartz in the interspaces, and the latter is often deposited in 
crystalline continuity, so that the optical properties of the grains 
are similar to those of the material which surrounds them: a line 
oi iron oxides or other impurities often indicates the boundary of 
the original sand grain. As might be expected, however, many of 
the oldest quartzites have been crushed by folding movements 
and the quartz consists in large pi^ of a mosaic of small crystalline 
fragments of irregular shape with interlocking margins; these 
are called " sheared quartzites," and when they contain white 
mica in parallel crystalline flakes they become more fissflo and pass 
into quartz - schists. Where sandstones are baked by intrusive 
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granite or diabase they are often converted into pure quartzite, 
the heat evidently occasioning the deposit of interstitial quartz. 

The commonest minerals in quartzite, in addition to quartz, are 
felspar (microcline, orthoclase, oligoclw-j, white mica, chlorite, 
iron oxides, rutile, zircon and tourmaline. Except felspar they arc 
usually present only iu small quantity ; the less frequent accessories 
include hornblende, sillimanite, garnet, biotite, graphite, magnetite 
and epidote. In colour quartzites are often snowy white ; tlicy 
frequently have a line angular jointing and break up into rubble 
under the action of frost. Quartzites arc too hard and splintery to 
be used as building stones to any large extent: they furnish a thin 
and very barren soil, and because they weather slowly tend to 
project as hills or mountain masses. Iney are rarely fossiliferous 
{e.g. Gorran in Cornwall), though many of them contain worm casts 
which may be dragged out into lon(( sinuous markings when the 
rock is much folded (Durness quartzite). Although much used as 
road stones, being very hard, they are readily crushed to powder 
unles-H well embedded in the road surface; the Cherbourg and 
Emborough (near Bristol) stones are employed for this purpose. 
Quartzite blocks may be used in tube mills lor'crushing and grinding 
ores, cements, &c.; rarely they have been adopted as a substitute 
for flint by Palaeolithic man for the fabrication oi weapons and 
tools. (J.S. F.) 

QUARTZ-PORPHYRY, in petrology, the name given to a 
group of hemi-crystalline acid rocks containing porphyritic 
crystals of quartz in a more fine-grained matrix which is usually 
of micro-crystalline or fclsitic structure. In the hand specimens 
the quartz appears as small rounded, clear, greyish, vitreous 
blebs, which are crystals (double hexagonal pyramids) with 
their edges and corners rounded by rc.sorption or corrosion. 
Under the microscope they are often seen to contain rounded 
enclosures of the ground-mass or fluid cavities, which are 
frequently negative crystals with regular outlines resembling 
those of perfect quartz crystals. Many of the latter contain 
liquid carbonic acid and a bubble of gas which may exhibit 
vibratile motion under high magnifying powers. In addition 
to quartz there are usually phenocrysts of felspar, mostly 
orthoclase, though a varying amount of plagioclase is often 
present. The lelspars arc usually dull and doudy from the 
formation of secondary kaolin and muscovite throughout 
their .substance. Thcit crystals are larger than those of quartz 
and sometimes attain a length of two inches. Not uncommonly 
scales of biotite arc visible in the specimens, being hexagond 
plates, which may be weathered into a mixture of chlorite and 
epidote. Other porphyritic minerals are few, but hornblende, 
augite and bronzite are sometimes found, and garnet, cordicrite 
and muscovite may also occur. The garnets are small, of 
rounded shape and red or brownish colour ; in some casc.s they 
appear to have been corroded or absorbed. Cordierite forms 
six-sided prisms with flat ends ; these divide, between crossed 
nicols, into six triangular areas radiating from a centre, as the 
crystals, which belong to the rhombic system, are not simple 
but consist of three twins interpenetrating and crossing. In 
the vast majority of cases the cordierite has weathered to an 
aggregate of scaly chlorite and muscovite; this is known as 
pinite and is of dark green colour and very soft. The quartz- 
porphyries or elvans which occur as dikes in Cornwall and 
Devon frequently contain this mineral. The augite and horn¬ 
blende of these rocks are in most cases green, and are frequently 
decomposed into chlorite, but even then can usually be identified 
by their shape. A colourless rhombic pyroxene (enstatite or 
bronzite) occurs in a limited number of the rocks of this group 
and re^ily weathers to bastite. Apatite, magnetite, and 
zircon, all m small but frequently perfect crystals, are almost 
universal minerals of the quartz-porphyries. 

The ground-mass is finely crystaUiiic and to the unaided eye has 
usually a dull aspect resembling common earthenware; it is grey, 
men, reddish or white. Often it is streaked or banded by fluxion 
during cooling, but as a rule these rocks are not vesicular. Two 
main types may be recognized by means of the microscope—the 
fclsitic and the microcrystalUne. In the former the ingredients 
arc so fine-grained that in the thinnest slices they cannot bi- deter¬ 
mined by means oi the microscope. Some of these rocks show 
perlftic or spherulitlc structure, and such rocks were probably 
originally gla-ssy (obsidians or pitchstones), but by lapse of time and 

f irocesses of alteration have slowly passed into very finely crystal- 
inc state. This change is called devitrification; it is common 
in glasses, as these arc essentially unstable. A large number of 
the finer quartz-porphyries are also in sqme dega-e silicified or 
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impregnated'by quartr, dtaateodony and opai, derived from the silica 
set free by decornposition ^kaodnioatiaii) :of >the original iei^nr. 
Tins re-depoalted silica iorros 'veine and patches of indoboito shape 
or may bodily replace a coBsidc?rablc area of the rock by metasosiatic 
sobstitation, The opal in amorpiious, tbc chalcedony finely 
crystalline and often arranged in sphcnlitic growths which yield 
an excellent black cross ia polarized light. The microcrystaiUine 
ground-masses are tiiose whicii can be resolvnd into tlieir component 
miacrals in tiiin slices by use of the microsoopc. They prove to 
consist (sseotially of quartz and felspars, vshich are <^tcn in grains 
of quite iiregular shape (microgtanitic). In otlier cases those two 
minorate are in graphic intengrowth,’often forming radiate growths 
of Bpherulites consisting of fibres of extreme tenuity ; this type is 
known as granophyric. There is another group in which the 
matrix contafns small rounded or shapeless patches of quaiU 
in which many rectangular felspars are embedded ; this structure 
» called mieropoikilitic, and though often priniaiy ia sometimes 
developed by sijcondary changes which involve the deposit of new 
quartz bi the ground-mass. As a wlKile those quartz-porphyries 
w^h hare microcrystalline grouari-masse.a arc rocks of intrusive 
origin. Elvan ia a name given locally to the quartz-porphyries 
which ocour as dikes in Cornwall; iu many of them the matrix 
contains scales of colourless mwsenvite or minute needles of blue 
tourmaline, fluorite and kaolin appear also in these rocks, and 
the whole of these minerals arc due to pnoumatolytic action' by 
vapours permeating the porphyry after ft had consolidated but 
probably before i< had entirely cooled. 

Many ancient rhyolitic quartz-poiphyries show on their weatlxcrcd 
surfaces numerous globular projections. They may be several 
inches in diameter, and vary from rhis size clown to a minute 
fraction of an inch. When struck with a hammer they may detach 
readily from the matrix as if their margins were defined by a fissure. 
If they are broken across their inner portions are often seen to be 
tilled with secondary ejuurtz, chalcedony or agate: .some of them 
have a central cavity, often with deixjsfts oi quartz crystals ; they 
also frequently exhibit a 3 Uccc.ssion of rounded cracks or dark 
lines occupied by secondary products. Rocks having these struc¬ 
tural are common in N. Wales and Cumberland ; they occur also 
in Jersey, the Vosges and Hungary. It has been proposed to 
call them pyromirides. Much discus.sion has taken place regarding 
the origin of these sjiheroids, but it is generally admitted that most 
of tliein were originally .spheruKtes, and that they have suffered 
extensive changes through decompositinn and silicification. 

Many of the older quartz-porphyries which occur in Palaeozoic 
and Pre-Cambrian rocks have been aflccl«l by earth movements 
and have experienced crushing and shearing. In this way they 
become schistose, and from their felspar minute plates of serieitie 
white mica are developed, giving the rock in some cases very much 
of the apiiearance of mica-schists. If there have been no'pheno- 
emts in the original rock, very perfect mica-schists may !« produced, 
which can hardly he distinguished from .sedimenlary sclu.sta. though 
chemically somewhat different on account of the" larger amounts 
of alkalis which igneous rocks contain. When phenoerysts wme 
prawnt they often remain, though rounded and dragged apart 
while the matrix flows around tlcm. The glassy or fclsitic en- 
clo.sures In the quartz arc then very suggestive of an igneous origin 
for the rock. Siich porphyry-schists have been called porphyroids 
or porphyroid-schists, and in America the name aporhyolite has 
baen used for them. They are well known in some parts of the 
Alps, Westphalia. Charnwood (England), and Pennsylvania. The 
hdlirfiitdas of Sweden are also in part acid igneous rocks with a 
well-banded schistose or grannlitic texture. 

The (juartz-porphyries are disUnguislicd from the rlwolites by 
being either intrusive rotks or l^iaeosoic lavas. Au Tertiazy 
acid lava.s are included under rhyolites. The intrusive quartz- 
porphyries are equally well descrlbeil as granite-porphyries. Tlio. 
palaeozoic effusive qnaTtz-porphyrles (or acid lavas) would be called 
rhyolites by many JXnglish pefrologists, who regartl geological «go' 
as of no importance in potrological classifications. Rut the namii. 
quartz-porphyry, though somewhat ambiguous, is so expressive 
and so ficmly eslablish«l by long-continued use that it cannot be. 
discarded, especially as a descriptive nafne for the usfi of field 
geologislz. 0. S. r.) 

QUASSIA, the generic name given by Linnaeus to a sroaT! 
tree of Surinam in honour of thie negro Quasai or Coissi, who em¬ 
ployed the intensely bitter bark of the tree (Quassia amara) as ii 
remedy for fever. The original qua,ssia was officially recognized 
in the Latidon Pkarniacopeeia of 1788. In i8og it was rc^aced 
l)y the bitter wood or bitter ash of Jainaira, Pieraena exetha. 
which was found to possess similar properties and could be 
obtained in pieces of much larger size. Since that date tliis 
wood has continued in use in Britain under the name of qiiosaia 
to the' exclusion of the Surinam quassia, which, however, 
is sti^l employed in Flrancc and'Crtmany. ^icraena excelsa is' 
a'^T:M.5o to 60 ft. in height, and resembles the common ash in 
oppoaraoBe, It has large'compound leaves aoraposed of four 


« five pairs,'with a terminal odd one, of short-stalked, oWong, 
bhmtj.iraithcry'leaflets, and inconspicuous greefn flowers. The 
fruit .consists of black shining drupes about the size of a pea. 
It is found ak>a in other West Indian islands, as Antigua and 
St Vincent. Quassia anwra is a shrub or small tree belonging 
to the same natural order as Piemena, viz. Simanibaeeae, but 
is readily distinguished by its large handsome red flowers 
arranged in terminal clusters. It is a native of Panama, 
Veiiezueia, Guiana and northern Brazil. Jamaica quassia is 
impofted into England in logs several feet in length and often 
nearly one foot in thickness, consisting of pieces of the trunk 
and larger branchc's. The thin greyi.sh hark is usually removed. 
The wood Is nearly white, or of a yellowish tint, but sometimes 
exhibits blackish markings due to the mycelium of a fungus. 
The wood has a pure bitter taste, and is without odour or 
aroma. It is usually to be met with in the form of turnings 
or raspings, the former being obtained in the manufucture of the 
“ bitter cups ” which are made of this wood. The chief 
constituent is ii bitter neutral principle known as quas.sin, 
It exists in the wood to the extent of about ,5 %. It forms 
cr5istalline needles soluble in alkalis, chloroform and 300 parts 
of water. There is also pre.sent a vdatilc oil. The wood con¬ 
tains no tatmin, and for this reason quassia, like chiretta and 
columba, may be preserved with iron. The infusion is u.scful as 
a bitter tonic—a group of substances of whicir caluniba is 
the type—and is also a very efficient anthelmintic for the 
threadworm (Oxyuris vernucularis). It is used by brewers as 
a substitute for hops. 

QUA^TEHIIARY, in geology, the time - division wliicli 
embraces the Pleistocene and Holocene epochs, t.e. the later 
portion of the Cainozoic era, equivalent to tlie “ Post-Pliocenc ” 
or “ Post-Tertiary ” of certain writers. The term was proposed 
by J. Desnoyers in 1829 to cover those formations which were 
formed juSt anterior to the present. There are other ways of 
regarding the Quaternary time. Sir A. Geikie (Text Bank 0] 
Geology, 4th ed., 1903) divides it into an upper, post-glacial 
or Human period, and a lower. Pleistocene or Glacial period ; 
but he subdivides the former into an Historic and a ^fi^istoric 
epoch, a scheme presenting difficulties, for the -Palaeolithic 
or lower stage of prehistoric, time cannot really be separated 
from the Pleistocene (q.v,). E. Kayser (Forvialionskunde, 
3rd eU., 1906), who is in agreement with the definition accepted 
above, employs a nomenclature which is rarely adopted by 
British geologists ; he divides the Quartarjormation (Quartiir) 
into a younger, modern epoch, the Alluvium, and an older 
epoch,the Pleistocene or Diluvium (= Glacial). A. de Lapparent, 
on the other liand (Traite de- geologie, sth ed, 190O), treats the 
Era moderne or Qualamaire as a great time division equivalent 
m value to the Tertiary, Secondary, &c., which is so far 
represented only by a first epoch, the Pleistocene. 

QUATERNIONS, in matheanatics. The word “ quaternion ” 
properly means “ a set of four.” In employing sued a word to 
denote a new mathematical method. Sir \V. R. Hamilton was 
probably influenced by the recollection of its Greek equivalent, 
the Pythagorean Tetracty.s (TtTpaxrvt, the number four), the 
mystic source of all things. Quaternions (as a, mathematical 
method) is an extension, or improvement, of Cartesian geometry, 
in which the artifices of co-ordinate axes, fitc., are got rid of, all 
directions in space being treated on precisely the same terms. 
It is therefore, except in some of its degraded forms, possessed 
of the perfect isotropy of Euclidian space. From the purely 
geometrical point of view, a quaternion may be regarded as the 
quotient of two directed lines in space—or, what comes to the 
sen* thing, as the factor, or operator, which changes cme'directed 
line into another. Us analytical definition will appear later. 

History. —^The evolution of quaternions belongs in part to 
each of two weighty branches of .mathematical Justory—^thc 
interpretation of the imaginary (or impossible) quantity of 
common algebra, and the Cartesian application of algebra to 
geijiniett^y. Sir W. It. Hamilton, was 'led to great invention 
by keeping geometrical, applications constantly before him 
whileheendeavotartd to give a terd significance to J-x. We will 
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therefore confine ourselves, so far as his predecessors are con¬ 
cerned, to f attempts at interpretation which had geometrical 
applications in view, 

One geometrical interpretation of the negative sign of algebra 
was early seen to be mere reversal of direction along a line. 
Thus, when an image is formed by a plane mirror, the distance 
of any point in it from the mirror is simply the negative of that 
of the corresponding po*nt of the object. Or if motion in one 
direction along a line be treated as positive, motion in the 
opposite direction along the same line is negative. In the case 
of time, measured from the Christian era, this distinction is at 
once given by the letters a.d. or n.c., prefixed to the date. And 
to find the position, in time, of one event relatively to another, 
we have only to subtract the date of the second (taking account 
of its sign) from that of the first. Thus ‘ to find the interval 
between the liattlcs of Marathon (490 b.c.) and Waterloo 

(a.u. 1815) we have 

+ 18 r 5 - ( - 490) = 2305 years. 

And it is obvious that the, same process applies in all cases 
in which we deal with quantities which may be regarded as of , 
one directed dimension only, such as distances along a line, : 
rotations about an axis, &e. But it is essential to notice that j 
this is by no means necessarily true of operators. To turn a lino 
through a certain angle in a given plane, a certain operator is 
required ; but when wc wish to turn it through an equal negative 
angle we must not, in general, employ the negative of the former 
operator. For the negative of the operator which turns a line 
through a given angle in a given plane will in all cases produce 
the negative of the original result, which is not the result of the 
reverse operator, unlws the angle involved be. an odd multiple 
of a right angle. This is, of course, on the usual assumption 
that the sign of a product is changed when that of any one of its 
factors is changed,—^which merely means that —1 is commutative 
with all other quantities. 

John Wallis seems to have- been the first to push this idea 
further. In his Treatise oj Algebra (168') he distinctly proposes 
to construct the imaginary roots of a quadratic equation by 
going out of the line on which the roots, if real, would have been 
constructed. 

In 1804 the Ahh6 Buie {Phil. Trans., 1806), apparently 
without any knowledge of Wallis’s work, developed this idea so 
far as to make it useful in geometrical applications. He gave, in 
fact, the theory of what in Hamilton’s system is called Com¬ 
position of Vectors in one plane— i.e. the combination, by + and 
- , of coinplanar directed lines. His constructions arc based on 
the idea that the imaginaries ± ^/ - i represent a unit line, and 
its reverse, perpendicular to the line on Which the real uriits 
+1 are measured. In this sense the imaginary expression 
a + b J - sis constructed by measuring a length a along the 
fundamental line, (for real quantities), and from its extremity a 
line of length b in some direction perpendicular to the funda¬ 
mental line. But he did not attack the question of the repre¬ 
sentation of products or quotients of directed lines. The step he 
took is really nothing more than the kinematical principle of 
the composition of linear velocities, but expressed in terms of the 
algebraic imaginary. 

In 1806 (the year of publication of Bude’s paper) Jean Robert 
Argand published a pamphlet^ in which precisely the same 
ideas are developed, but to a considerably greater extent. For 
an interpretation is assigned to the product of two directed lines 
in one plane, when each Is expressed as the sum of a real and an 
imaginary part. This product is interpreted as another directed 
line, forming the fourth term of a proportion, of which the first 

' Strictly speaking, this iUnstration of Tail's is in error by unity 
because in our calenilar tliere is no year donominateil aero. Thus 
the interval between June the first of i n.c. and June the first of 
I A.D. is one year, and not two years as the text impties, (A. McA.) 

* Essai sur .une maniac de reprisenter its Quantitfs Imagtnatres 
da)ts hs Constructions Ciomitriques. A second edition was published 
by J. Hoiiel (Paris, 1R74). There Is added an important AppOTdlx, 
coxLsisting of the papofB from Gergonne’s Attnalcs which are refewed 
to in the^text above. Almost nothing can, it seems, be learned of 
Argand's private life, except that in all probability he wa« born at 
Geneva in 1768. 


term is the real ^sjtive) unitdine, and the other two are the 
factor-lines. Argaad’s. work remained unnodeed. until the 
question was again raised in Gergonne’s Amtalts, 1813, by 
J. F. F'ran^aiB. This writer stated that he bod found the germ 
of his remarks among the papers of his deceased brother, aad 
that they had come from Legendre, who had himself received 
them from some one unnamed. This led to a letter froai 
Afgand, in which he stated his communicalioiis with Legendre, 
and gave a reswne of the contents of hts pamphlet. In a further 
communication to the Atmales, Argand pushed on the applica¬ 
tions of his theory. He has given by means of it a simple propf 
of the existence of « roots, and no more, in every rational 
algcteaic equation of the nth order witli real coefficients. About 
1828 Jolm Warren (1796-1852) in England, and C. V. Mourey in 
France, independently of one another and of Argand, reinvented 
these modes of interpretation ; and stiil later, in the writings .of 
Cauchy, Gaus.s and others, the properties of the expression 
a-\-b were developed into the immense and most important 
subject now called the theory oj complex numbers (see Numbkk). 
From the more purely symbolical view it was developed by 
Peacock, De Morgan, &c., a.s double algebra. 

Argand 'b method may be put, for reference, to the followtog 
form. The directed line who»e length is a, and which makeg nn 
angle s with the real (positive) unit line, is expressed by o(cos 9 +• sin?), 
where i is re- .-'rded as + J—I. The sum of two such lines (formed 
by adding togetlier the real and the imaginary parts of two such 
expressions) can, of course, be expressed as a third directed line) 
ihc diagonal of the parallclograin of which they are conterminous 
sides, ’file product. P, of two such lines is, as we have seen, given 
oy I : afca.i 9 -f i sin 9 ) : : a'fcos 9'+i sin 9 ') ; P, 

or .P -= ia'(cos (9 4 <i') •+• • sin ( 94 - 9 ')). 

Its length is, thoietore, the product of the lengths of the factota, 
j and its inclination to the real unit i.s the sum ol those of the facton. 

If we write the expressions for the two linos in the form 
A'-fB'i, the product is AA' —B 13 ' 4 f(AB' 4 P.V); and the fimt 
that the length of the product line is the product of those of the 
factors is .seen in the form 

(A=+B“)(''-'''-hB'“) = (AA'-BB')» 4 (AB' 4 -BA')*. 

In the modern theory of complex numbers this is expressed by 
saying that the Norm of.a product is equal to the product of the 
norms of the factors. 

Argiind’s attempts to extend his methc^ to space generally 
were fruitless. I’he reasons will be obvious later j but we 
mention them just now because they called forth from F. J. 
Servois (Gergonne’s Annoles, 1813) a very remarkable comment, 
in which was contained the only yet discovered trace of an 
anticipation of the method of Ilamilton. Argand bad been 
led to deny that such an expression as i‘ could be expressed 
in the form A4 l!i,—although, as i well known, Euler showed 
tliat one of its values is a real quantity, the exponential function 
of — ir/g. Servois says, with reference to the general representa¬ 
tion of a directed line in space:— 

“ L’analogic semblerait exiger que le trinome ffit de la forme 
;icos« 4 ?cos/» 4 »T.osy : a, j 3 , y 6tant les angles d’une droitt avec 
trois axes rectangulaires ; cl qu’on eflt ^ 

(fjcosa+tf cos)34f cosy)(h'cciso49 cos^ 4 r CMy) 

— cos*ii4cx5s*a fcos'-y— I. I-cs valeurs de f, q, r, p . q', r' qui 
satisferaient a cette condition seraieiit ahsuriles ; mais wraient-ellM 
imaginairoi, rcductibles A la forme ginlarale A 4 By^i ? VoiJi 
unequeshon d'analyse fort ainguliAre que j« spumets A vos lumiSras. 
La simple proposition que j - vous^n fais sufbt pour vous voir 
que jft ne crois point qnc loiite fonction analytique non reelle soil 
vraiment reductihic A'la forme A 4 Biv(-i.” 

As will be seen later, the fundamental i, j, k of quarternion*, 
with their reciprocals, furnish a set of six quantities which 
satisfy the conditions imposed by Servois. And _ it is quite 
certain that they cannot be represented by ordinary imaginaries. 

Something far more closely analogous to quaternions than 
anything in Argand’s work ought to have been suggested by 
De Moivre’s theorem (1730). Instead of regardmg, m Bu6e 
and Argand had done, the expression a(cos 4 f sin») as a 
directed line, let us suppose it to represent the operator which, 
when.applied to any line in the plane in which b is measured, 
turns it in that plane through the angle 6 , and at the . same 
time jticrewes its length in the ratio a:i. From the new 
point of view we see at once, as it were, why it is'truc’that 
(COS 9 -fi.sin 9 )’“-=cQs,m 94 i smmS. 
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impregnated'by quartr, dtaateodony and opai, derived from the silica 
set free by decornposition ^kaodnioatiaii) :of >the original iei^nr. 
Tins re-depoalted silica iorros 'veine and patches of indoboito shape 
or may bodily replace a coBsidc?rablc area of the rock by metasosiatic 
sobstitation, The opal in amorpiious, tbc chalcedony finely 
crystalline and often arranged in sphcnlitic growths which yield 
an excellent black cross ia polarized light. The microcrystaiUine 
ground-masses are tiiose whicii can be resolvnd into tlieir component 
miacrals in tiiin slices by use of the microsoopc. They prove to 
consist (sseotially of quartz and felspars, vshich are <^tcn in grains 
of quite iiregular shape (microgtanitic). In otlier cases those two 
minorate are in graphic intengrowth,’often forming radiate growths 
of Bpherulites consisting of fibres of extreme tenuity ; this type is 
known as granophyric. There is another group in which the 
matrix contafns small rounded or shapeless patches of quaiU 
in which many rectangular felspars are embedded ; this structure 
» called mieropoikilitic, and though often priniaiy ia sometimes 
developed by sijcondary changes which involve the deposit of new 
quartz bi the ground-mass. As a wlKile those quartz-porphyries 
w^h hare microcrystalline grouari-masse.a arc rocks of intrusive 
origin. Elvan ia a name given locally to the quartz-porphyries 
which ocour as dikes in Cornwall; iu many of them the matrix 
contains scales of colourless mwsenvite or minute needles of blue 
tourmaline, fluorite and kaolin appear also in these rocks, and 
the whole of these minerals arc due to pnoumatolytic action' by 
vapours permeating the porphyry after ft had consolidated but 
probably before i< had entirely cooled. 

Many ancient rhyolitic quartz-poiphyries show on their weatlxcrcd 
surfaces numerous globular projections. They may be several 
inches in diameter, and vary from rhis size clown to a minute 
fraction of an inch. When struck with a hammer they may detach 
readily from the matrix as if their margins were defined by a fissure. 
If they are broken across their inner portions are often seen to be 
tilled with secondary ejuurtz, chalcedony or agate: .some of them 
have a central cavity, often with deixjsfts oi quartz crystals ; they 
also frequently exhibit a 3 Uccc.ssion of rounded cracks or dark 
lines occupied by secondary products. Rocks having these struc¬ 
tural are common in N. Wales and Cumberland ; they occur also 
in Jersey, the Vosges and Hungary. It has been proposed to 
call them pyromirides. Much discus.sion has taken place regarding 
the origin of these sjiheroids, but it is generally admitted that most 
of tliein were originally .spheruKtes, and that they have suffered 
extensive changes through decompositinn and silicification. 

Many of the older quartz-porphyries which occur in Palaeozoic 
and Pre-Cambrian rocks have been aflccl«l by earth movements 
and have experienced crushing and shearing. In this way they 
become schistose, and from their felspar minute plates of serieitie 
white mica are developed, giving the rock in some cases very much 
of the apiiearance of mica-schists. If there have been no'pheno- 
emts in the original rock, very perfect mica-schists may !« produced, 
which can hardly he distinguished from .sedimenlary sclu.sta. though 
chemically somewhat different on account of the" larger amounts 
of alkalis which igneous rocks contain. When phenoerysts wme 
prawnt they often remain, though rounded and dragged apart 
while the matrix flows around tlcm. The glassy or fclsitic en- 
clo.sures In the quartz arc then very suggestive of an igneous origin 
for the rock. Siich porphyry-schists have been called porphyroids 
or porphyroid-schists, and in America the name aporhyolite has 
baen used for them. They are well known in some parts of the 
Alps, Westphalia. Charnwood (England), and Pennsylvania. The 
hdlirfiitdas of Sweden are also in part acid igneous rocks with a 
well-banded schistose or grannlitic texture. 

The (juartz-porphyries are disUnguislicd from the rlwolites by 
being either intrusive rotks or l^iaeosoic lavas. Au Tertiazy 
acid lava.s are included under rhyolites. The intrusive quartz- 
porphyries are equally well descrlbeil as granite-porphyries. Tlio. 
palaeozoic effusive qnaTtz-porphyrles (or acid lavas) would be called 
rhyolites by many JXnglish pefrologists, who regartl geological «go' 
as of no importance in potrological classifications. Rut the namii. 
quartz-porphyry, though somewhat ambiguous, is so expressive 
and so ficmly eslablish«l by long-continued use that it cannot be. 
discarded, especially as a descriptive nafne for the usfi of field 
geologislz. 0. S. r.) 

QUASSIA, the generic name given by Linnaeus to a sroaT! 
tree of Surinam in honour of thie negro Quasai or Coissi, who em¬ 
ployed the intensely bitter bark of the tree (Quassia amara) as ii 
remedy for fever. The original qua,ssia was officially recognized 
in the Latidon Pkarniacopeeia of 1788. In i8og it was rc^aced 
l)y the bitter wood or bitter ash of Jainaira, Pieraena exetha. 
which was found to possess similar properties and could be 
obtained in pieces of much larger size. Since that date tliis 
wood has continued in use in Britain under the name of qiiosaia 
to the' exclusion of the Surinam quassia, which, however, 
is sti^l employed in Flrancc and'Crtmany. ^icraena excelsa is' 
a'^T:M.5o to 60 ft. in height, and resembles the common ash in 
oppoaraoBe, It has large'compound leaves aoraposed of four 


« five pairs,'with a terminal odd one, of short-stalked, oWong, 
bhmtj.iraithcry'leaflets, and inconspicuous greefn flowers. The 
fruit .consists of black shining drupes about the size of a pea. 
It is found ak>a in other West Indian islands, as Antigua and 
St Vincent. Quassia anwra is a shrub or small tree belonging 
to the same natural order as Piemena, viz. Simanibaeeae, but 
is readily distinguished by its large handsome red flowers 
arranged in terminal clusters. It is a native of Panama, 
Veiiezueia, Guiana and northern Brazil. Jamaica quassia is 
impofted into England in logs several feet in length and often 
nearly one foot in thickness, consisting of pieces of the trunk 
and larger branchc's. The thin greyi.sh hark is usually removed. 
The wood Is nearly white, or of a yellowish tint, but sometimes 
exhibits blackish markings due to the mycelium of a fungus. 
The wood has a pure bitter taste, and is without odour or 
aroma. It is usually to be met with in the form of turnings 
or raspings, the former being obtained in the manufucture of the 
“ bitter cups ” which are made of this wood. The chief 
constituent is ii bitter neutral principle known as quas.sin, 
It exists in the wood to the extent of about ,5 %. It forms 
cr5istalline needles soluble in alkalis, chloroform and 300 parts 
of water. There is also pre.sent a vdatilc oil. The wood con¬ 
tains no tatmin, and for this reason quassia, like chiretta and 
columba, may be preserved with iron. The infusion is u.scful as 
a bitter tonic—a group of substances of whicir caluniba is 
the type—and is also a very efficient anthelmintic for the 
threadworm (Oxyuris vernucularis). It is used by brewers as 
a substitute for hops. 

QUA^TEHIIARY, in geology, the time - division wliicli 
embraces the Pleistocene and Holocene epochs, t.e. the later 
portion of the Cainozoic era, equivalent to tlie “ Post-Pliocenc ” 
or “ Post-Tertiary ” of certain writers. The term was proposed 
by J. Desnoyers in 1829 to cover those formations which were 
formed juSt anterior to the present. There are other ways of 
regarding the Quaternary time. Sir A. Geikie (Text Bank 0] 
Geology, 4th ed., 1903) divides it into an upper, post-glacial 
or Human period, and a lower. Pleistocene or Glacial period ; 
but he subdivides the former into an Historic and a ^fi^istoric 
epoch, a scheme presenting difficulties, for the -Palaeolithic 
or lower stage of prehistoric, time cannot really be separated 
from the Pleistocene (q.v,). E. Kayser (Forvialionskunde, 
3rd eU., 1906), who is in agreement with the definition accepted 
above, employs a nomenclature which is rarely adopted by 
British geologists ; he divides the Quartarjormation (Quartiir) 
into a younger, modern epoch, the Alluvium, and an older 
epoch,the Pleistocene or Diluvium (= Glacial). A. de Lapparent, 
on the other liand (Traite de- geologie, sth ed, 190O), treats the 
Era moderne or Qualamaire as a great time division equivalent 
m value to the Tertiary, Secondary, &c., which is so far 
represented only by a first epoch, the Pleistocene. 

QUATERNIONS, in matheanatics. The word “ quaternion ” 
properly means “ a set of four.” In employing sued a word to 
denote a new mathematical method. Sir \V. R. Hamilton was 
probably influenced by the recollection of its Greek equivalent, 
the Pythagorean Tetracty.s (TtTpaxrvt, the number four), the 
mystic source of all things. Quaternions (as a, mathematical 
method) is an extension, or improvement, of Cartesian geometry, 
in which the artifices of co-ordinate axes, fitc., are got rid of, all 
directions in space being treated on precisely the same terms. 
It is therefore, except in some of its degraded forms, possessed 
of the perfect isotropy of Euclidian space. From the purely 
geometrical point of view, a quaternion may be regarded as the 
quotient of two directed lines in space—or, what comes to the 
sen* thing, as the factor, or operator, which changes cme'directed 
line into another. Us analytical definition will appear later. 

History. —^The evolution of quaternions belongs in part to 
each of two weighty branches of .mathematical Justory—^thc 
interpretation of the imaginary (or impossible) quantity of 
common algebra, and the Cartesian application of algebra to 
geijiniett^y. Sir W. It. Hamilton, was 'led to great invention 
by keeping geometrical, applications constantly before him 
whileheendeavotartd to give a terd significance to J-x. We will 
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are parallel, or S—o, the product, which is now the square of any 
(unit) line is - i. And when the two factor lines are at right angles 
to one another, or S—t/i, the product is simply ix'+iy’+kt", the 
unit line perpendicular to both. Hence, and in this lies the main 
element or the symmetry and simplicity of the quaternion calculus, 
all systems of three mutually rectangular unit lines in space have 
the same properties as the fundamental system i, k. In other 
words, if the system (considered as rigid) be made to turn about 
till the first factor coincides with t and the second with j, the pro¬ 
duct will coincide with *. This fundamental system, therefore, 
becomes unnecessary; and the quaternion method, in every case, 
takes its reference lines solely from the problem to which it is 
applied. It has therefore, as it were, a unique internal character 
of its own. 

Hamilton, having gone thus far. proceeded to evolve these results 
from a characteristic train of a priori or metaphysical reasoning. 

Let it be supposed that the product of two directed lines is some¬ 
thing which has quantity; i.e. it may be halved, or doubled, for 
instance. Also let us assume (u) space to have the same properties 
in all directions, and make the convention (6) that to change the 
sign of any one factor changes the sign of a product. Then the 
product of two lines which have the same direction cannot be, even 
m pari, a directed quantity. For, if the directed part have the same 
direction as the (actors, (6) shows that it will be reversed by re¬ 
versing either, and therefore will recover its original direction when 
both are reversed. But this would obviously be inconsistent 
with (a). If it be perpendicular to the factor lines, (a) shows that 
it must have simultaneously every such direction. Hence it must 
be a mere number. 

.\gain, the prorluct of two lines at right angles to one another 
cannot, even in part, be a number. For the reversal of either factor 
must, by ( 1 >), change its sign. But, if we look at the two (actors 
in their new position by the light of (a), we see that the sign must 
not change. But there is nothing to prevent its being represented 
by a directed line if, as further applications of (o) and (h) show we 
must do. we take it perpendicular toeach of the factor lines. Hamilton 
seems never to have been quite satisfied witli the apparent hetero¬ 
geneity of a quaternion, depending as it docs on a numerical and 
a directed part. He indulged in a great deal of speculation as to 
the existence of an extra-spatial unit, which was to furnish the 
raison d’ttre of the numerical part, and render the quaternion 
homogeneous as well as linear. But for this we must refer to his 
ovm works. 

Hamilton was not the only worker at the theory of sets. The 
year after the first publication of the quaternion method, there 
appeared a work of great originality, by (lrassmann,i in whidt 
results closely analogous to some of those of Hamilton were 
given. In particular, two species of multiplication (“inner” 
and “ outer ”) of directed lines in one plane were given. The 
results of these two kinds of multiplication corre.spond respec¬ 
tively to the numerical and the directed parts of Hamilton’s 
quaternion product. But Grassmann distinctly states in his 
preface that he had not had leisure to extend his method to 
angles in space. Hamilton and Grassmatm, while their earlier 
work had much in common, had very different objects in view. 
Hamilton had geometrical application as his main object; when 
he realized the quaternion system, he felt that his object was 
gained, and thenceforth confined himself to the development 
of his method. Grassmann’s object seems to have been, all 
along, of a much more ambitious character, viz. to discover, if 
po.s.sible, a system or systems in which every conceivable m<xle 
of dealing with sets should be included. That he made very 
great advances towards the attainment of this object all will 
allow ; that his method, even as completed in 1862, fully 
attains it is not so certain. But his claims, however great they 
may be, can in no way conflict with those of Hamilton, whose 
mode of multiplying couples (in which the “ inner ” and “ outer ” 
multiplication are essentially involved) was produced in 1833, 
and whose quaternion system was completed and published 
before Grassmann had elaborated for press even the rudimentary 
portions of his own system, in which the veritable difficulty of 
the whole subject, the application to angles in space, had not 
even been attacked. Grassmann made in 1854 a somewhat 
savage onslaught on Cauchy and De St Venant, the former of 
whom had invented, while the latter had exemplified in applica¬ 
tion, the system of “ clejs algibriques,” which is almost precisely 

* Die Ausdehnungslehre, Leipuc, 1844 ; 2nd ed., voUstkndig und 
in stronger Form bearbeitet, wrlin, 1862. See also the collected 
works of Mdbius, and those of Clifiord, for a general explanation of 
Grastmann’s method. 


that of Grassmann. But it is to be observed that Grassmann, 
though he virtually accused Cauchy of plagiarism, does not 
appear to have preferred any such charge against Hamilton. 
He does not allude to Hamilton in the second edition of his 
work. But in 1877, in the Mathematisdu Annalen, xiL, he 
gave a paper “ On the Place of Quaternions in the Ausdeh- 
nungslekre,” in which he condemns, as far as he can, the nomen¬ 
clature and methods of Hamilton. 

There are many other aystems, based on various principles, which 
have been given (or application to geometry of direcleil lines, but 
those which deal with products of lines are all of such complexity 
as to be practically useless in a|ipUcation. Others, such as the 
Barycenirtsche Calciil of Mfibius, and the MHhoie ies eifuipoUetues 
of Bellavitis, give elegant modes of treating space problems, so 
long as we coniine ourselves to projective geometry and matters of 
that order; but they arc limited in their field, and therefore need 
not be discussed here. More general .systems, having close analogies 
to quaternion.s, have been given since Hamilton’s discovery was 
published. As instances we may take Goodwin’s and O’Brien’s 
pajiers in the Cambridge Philosophical Transactions lor 1849. (See 
also Algebra ; special hinds.) 

RHattons to other Branches of Scirnce.- —The above narrative 
shows how close is the connexion between quaternions and the 
ordinary Cartesian space-geometry. Were this all, the gain by 
their introduction would consist mainly in a clearer insight, into 
the mechanism of co-ordinate systems, rectangular or not—a 
very important addition to theory, but little advance so far as 
practical application is concerned. But, as yet, we have not 
taken advantage of the perfect symmetry of the method. 
When that is done, the full value of Hamilton’s grand step 
becomes evident, and the gain is quite as extensive from thi 
practical as from the theoretical point of view. Hamilton, in 
fact, remarks,* “ I regard it as an inelegance and imperfection 
in this calculus, or rather in the state to which it has hitherto 
been unfolded, whenever it becomes, or seems to become. 
nece.ssary to have recourse ... to the resources of ordinary 
algebra, for the solution oj equations in quaternions.” This 
refers to the use of the x, y, z co-ordinates,—associated, of course, 
with 1, k. But when, instead of the highly artificial expression 
ix + jy + ks, to denote a finite directed line, we employ a single 
letter, a (Hamilton uses the Greek alphabet for this purpose), 
and find that we are permitted to deal with it exactly as we 
should have dealt with the more complex expression, the 
immense gain is at least in part obvious. Any quaternion may 
now be expressed in numerous simple forms. Thus we may 
regard it as the sum of a number and a line, a + a., or as the 
product, fiy, or the quotient, Si"’, of two directed lines, &c., 
while, in many cases, we may represent it, so far as it is required, 
by a single letter such as q, r, &c. 

Perhaps to the student there is no part of elementary mathe¬ 
matics so repulsive as is spherical trigonometry. Also, every¬ 
thing relating to change of systems of axes, as for instance in 
the kinematics of a rigid .system, where we have constantly to 
consider one set of rotations with regard to axes fixed in space, 
and another set with regard to axes fixed in the system, is a 
matter of troublesome complexity by the usual methods. But 
every quaternion formula is a proposition in spherical (sometimes 
degrading to plane) trigonometry, and has the full advantage of 
the symmetry of the method. And one of Hamilton’s earliest 
advances in the study of bis system (an advance independently 
made, only a few months later, by Arthur Cayley) was the 
interpretation of the singular operator q( )?•', where g is a 
quaternion. Applied to any directed line, this operator at once 
turns it, conically, through a definite angle, about a definite 
axis. Tbus rotation is now expressed in symbols at least as 
simply as it can be exhibited by means of a model. Had 
quaternions effected nothing more than this, they would still 
have inaugurated one of the most necessary, and apparently 
impracticable, of reforms. 

■The physical properties of a heterogeneous body (provided 
they vary continuously from point to point) are known to depend, 
in tile neighbourhood of any one point of the body, on a quadric 
function of the co-ordinates with reference to that point. The 
‘ Lectures on Quaternions, {513. 
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impregnated'by quartr, dtaateodony and opai, derived from the silica 
set free by decornposition ^kaodnioatiaii) :of >the original iei^nr. 
Tins re-depoalted silica iorros 'veine and patches of indoboito shape 
or may bodily replace a coBsidc?rablc area of the rock by metasosiatic 
sobstitation, The opal in amorpiious, tbc chalcedony finely 
crystalline and often arranged in sphcnlitic growths which yield 
an excellent black cross ia polarized light. The microcrystaiUine 
ground-masses are tiiose whicii can be resolvnd into tlieir component 
miacrals in tiiin slices by use of the microsoopc. They prove to 
consist (sseotially of quartz and felspars, vshich are <^tcn in grains 
of quite iiregular shape (microgtanitic). In otlier cases those two 
minorate are in graphic intengrowth,’often forming radiate growths 
of Bpherulites consisting of fibres of extreme tenuity ; this type is 
known as granophyric. There is another group in which the 
matrix contafns small rounded or shapeless patches of quaiU 
in which many rectangular felspars are embedded ; this structure 
» called mieropoikilitic, and though often priniaiy ia sometimes 
developed by sijcondary changes which involve the deposit of new 
quartz bi the ground-mass. As a wlKile those quartz-porphyries 
w^h hare microcrystalline grouari-masse.a arc rocks of intrusive 
origin. Elvan ia a name given locally to the quartz-porphyries 
which ocour as dikes in Cornwall; iu many of them the matrix 
contains scales of colourless mwsenvite or minute needles of blue 
tourmaline, fluorite and kaolin appear also in these rocks, and 
the whole of these minerals arc due to pnoumatolytic action' by 
vapours permeating the porphyry after ft had consolidated but 
probably before i< had entirely cooled. 

Many ancient rhyolitic quartz-poiphyries show on their weatlxcrcd 
surfaces numerous globular projections. They may be several 
inches in diameter, and vary from rhis size clown to a minute 
fraction of an inch. When struck with a hammer they may detach 
readily from the matrix as if their margins were defined by a fissure. 
If they are broken across their inner portions are often seen to be 
tilled with secondary ejuurtz, chalcedony or agate: .some of them 
have a central cavity, often with deixjsfts oi quartz crystals ; they 
also frequently exhibit a 3 Uccc.ssion of rounded cracks or dark 
lines occupied by secondary products. Rocks having these struc¬ 
tural are common in N. Wales and Cumberland ; they occur also 
in Jersey, the Vosges and Hungary. It has been proposed to 
call them pyromirides. Much discus.sion has taken place regarding 
the origin of these sjiheroids, but it is generally admitted that most 
of tliein were originally .spheruKtes, and that they have suffered 
extensive changes through decompositinn and silicification. 

Many of the older quartz-porphyries which occur in Palaeozoic 
and Pre-Cambrian rocks have been aflccl«l by earth movements 
and have experienced crushing and shearing. In this way they 
become schistose, and from their felspar minute plates of serieitie 
white mica are developed, giving the rock in some cases very much 
of the apiiearance of mica-schists. If there have been no'pheno- 
emts in the original rock, very perfect mica-schists may !« produced, 
which can hardly he distinguished from .sedimenlary sclu.sta. though 
chemically somewhat different on account of the" larger amounts 
of alkalis which igneous rocks contain. When phenoerysts wme 
prawnt they often remain, though rounded and dragged apart 
while the matrix flows around tlcm. The glassy or fclsitic en- 
clo.sures In the quartz arc then very suggestive of an igneous origin 
for the rock. Siich porphyry-schists have been called porphyroids 
or porphyroid-schists, and in America the name aporhyolite has 
baen used for them. They are well known in some parts of the 
Alps, Westphalia. Charnwood (England), and Pennsylvania. The 
hdlirfiitdas of Sweden are also in part acid igneous rocks with a 
well-banded schistose or grannlitic texture. 

The (juartz-porphyries are disUnguislicd from the rlwolites by 
being either intrusive rotks or l^iaeosoic lavas. Au Tertiazy 
acid lava.s are included under rhyolites. The intrusive quartz- 
porphyries are equally well descrlbeil as granite-porphyries. Tlio. 
palaeozoic effusive qnaTtz-porphyrles (or acid lavas) would be called 
rhyolites by many JXnglish pefrologists, who regartl geological «go' 
as of no importance in potrological classifications. Rut the namii. 
quartz-porphyry, though somewhat ambiguous, is so expressive 
and so ficmly eslablish«l by long-continued use that it cannot be. 
discarded, especially as a descriptive nafne for the usfi of field 
geologislz. 0. S. r.) 

QUASSIA, the generic name given by Linnaeus to a sroaT! 
tree of Surinam in honour of thie negro Quasai or Coissi, who em¬ 
ployed the intensely bitter bark of the tree (Quassia amara) as ii 
remedy for fever. The original qua,ssia was officially recognized 
in the Latidon Pkarniacopeeia of 1788. In i8og it was rc^aced 
l)y the bitter wood or bitter ash of Jainaira, Pieraena exetha. 
which was found to possess similar properties and could be 
obtained in pieces of much larger size. Since that date tliis 
wood has continued in use in Britain under the name of qiiosaia 
to the' exclusion of the Surinam quassia, which, however, 
is sti^l employed in Flrancc and'Crtmany. ^icraena excelsa is' 
a'^T:M.5o to 60 ft. in height, and resembles the common ash in 
oppoaraoBe, It has large'compound leaves aoraposed of four 


« five pairs,'with a terminal odd one, of short-stalked, oWong, 
bhmtj.iraithcry'leaflets, and inconspicuous greefn flowers. The 
fruit .consists of black shining drupes about the size of a pea. 
It is found ak>a in other West Indian islands, as Antigua and 
St Vincent. Quassia anwra is a shrub or small tree belonging 
to the same natural order as Piemena, viz. Simanibaeeae, but 
is readily distinguished by its large handsome red flowers 
arranged in terminal clusters. It is a native of Panama, 
Veiiezueia, Guiana and northern Brazil. Jamaica quassia is 
impofted into England in logs several feet in length and often 
nearly one foot in thickness, consisting of pieces of the trunk 
and larger branchc's. The thin greyi.sh hark is usually removed. 
The wood Is nearly white, or of a yellowish tint, but sometimes 
exhibits blackish markings due to the mycelium of a fungus. 
The wood has a pure bitter taste, and is without odour or 
aroma. It is usually to be met with in the form of turnings 
or raspings, the former being obtained in the manufucture of the 
“ bitter cups ” which are made of this wood. The chief 
constituent is ii bitter neutral principle known as quas.sin, 
It exists in the wood to the extent of about ,5 %. It forms 
cr5istalline needles soluble in alkalis, chloroform and 300 parts 
of water. There is also pre.sent a vdatilc oil. The wood con¬ 
tains no tatmin, and for this reason quassia, like chiretta and 
columba, may be preserved with iron. The infusion is u.scful as 
a bitter tonic—a group of substances of whicir caluniba is 
the type—and is also a very efficient anthelmintic for the 
threadworm (Oxyuris vernucularis). It is used by brewers as 
a substitute for hops. 

QUA^TEHIIARY, in geology, the time - division wliicli 
embraces the Pleistocene and Holocene epochs, t.e. the later 
portion of the Cainozoic era, equivalent to tlie “ Post-Pliocenc ” 
or “ Post-Tertiary ” of certain writers. The term was proposed 
by J. Desnoyers in 1829 to cover those formations which were 
formed juSt anterior to the present. There are other ways of 
regarding the Quaternary time. Sir A. Geikie (Text Bank 0] 
Geology, 4th ed., 1903) divides it into an upper, post-glacial 
or Human period, and a lower. Pleistocene or Glacial period ; 
but he subdivides the former into an Historic and a ^fi^istoric 
epoch, a scheme presenting difficulties, for the -Palaeolithic 
or lower stage of prehistoric, time cannot really be separated 
from the Pleistocene (q.v,). E. Kayser (Forvialionskunde, 
3rd eU., 1906), who is in agreement with the definition accepted 
above, employs a nomenclature which is rarely adopted by 
British geologists ; he divides the Quartarjormation (Quartiir) 
into a younger, modern epoch, the Alluvium, and an older 
epoch,the Pleistocene or Diluvium (= Glacial). A. de Lapparent, 
on the other liand (Traite de- geologie, sth ed, 190O), treats the 
Era moderne or Qualamaire as a great time division equivalent 
m value to the Tertiary, Secondary, &c., which is so far 
represented only by a first epoch, the Pleistocene. 

QUATERNIONS, in matheanatics. The word “ quaternion ” 
properly means “ a set of four.” In employing sued a word to 
denote a new mathematical method. Sir \V. R. Hamilton was 
probably influenced by the recollection of its Greek equivalent, 
the Pythagorean Tetracty.s (TtTpaxrvt, the number four), the 
mystic source of all things. Quaternions (as a, mathematical 
method) is an extension, or improvement, of Cartesian geometry, 
in which the artifices of co-ordinate axes, fitc., are got rid of, all 
directions in space being treated on precisely the same terms. 
It is therefore, except in some of its degraded forms, possessed 
of the perfect isotropy of Euclidian space. From the purely 
geometrical point of view, a quaternion may be regarded as the 
quotient of two directed lines in space—or, what comes to the 
sen* thing, as the factor, or operator, which changes cme'directed 
line into another. Us analytical definition will appear later. 

History. —^The evolution of quaternions belongs in part to 
each of two weighty branches of .mathematical Justory—^thc 
interpretation of the imaginary (or impossible) quantity of 
common algebra, and the Cartesian application of algebra to 
geijiniett^y. Sir W. It. Hamilton, was 'led to great invention 
by keeping geometrical, applications constantly before him 
whileheendeavotartd to give a terd significance to J-x. We will 
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intersects the transversal ; the axis ia w a Axed rukd auiiace 
to which the plane ol the ellipse is a tangent plane, the ellipse 
beipg the section otf the ruled surface by the plane; the ruled 
surface is a cylindroid deformed by a simple shear ipeiallel 
to the transversal. In the third-order complex the centre 
locus becomes a finite closed quartic surface, with three (one 
always real) intersecting nodal axes, every plane section of 
which is a trinodal quartic. The chief defect of the geometrical 
properties of these bi-quaternions is that the ordinary algebraic 
scalar finds no place among them, and in consequence Q'* is 
meaningless, 

Putting we get Combebiac’s tri-quaternion under 

the form Q ^ fp + id*’. This has a reciprocal Q‘^ -H »,y * 
and a conjugate KQ (such tliat K{QQ'} = 
KQ'KQ, K[KQ] 'Q) given by KQ»{rl<.</-t-vK/>-f-wKr; tlie 
product QQ' of Q arid Q' is tpp' + r)gq' + w(pr' + rq'); the 
quasi-vcctor i(i - K)Q i.s Combebiac’s linear element and may 
be regarded as a point on a line ; the quasi-scalar (in a dillerenl 
sense from the rest of thh article) 4(i + K)Q is (ioinhebiac’s 
scalar (Sp -t- Sq) + CombeUiac’s plane. Combebiac does not use 
K; and in place of i,7)heujes/x = i7 —t‘,BOtliat/u,- = r,o)/u.- -jxw 
^ (I), <ri- o. Combebiac's tri-quaternion may be regarded from 
many simplifying points of view. Thus, in piaee of his general 
tri-quaterniun we might deal with products of an odd number 
of point-piane-scalars (of form fiq + air) which arc themselves 
point-planc-scalars ; and products of an even number which 
arc o(;tonions ; tlie quotient of two point-plane-scalars would 
be an octonion, ot two octonions an octonion, of an octonion 
by a point-plane-scalar or the inverse a point-plane-scalar. 
Again a unit point /i. may be. regarded as by multiplication 
changing (a) from octonion to point-plane-scalar, (b) from 
point-planc-scalar to octonion, (r) from plane-scalar to linear 
element, (a) from limar element to plane-scalar. 

If Q = (p + riq-^tDr and we put Q = (i + + w) 

(i l we find that the quaternion I must be 2l(r)ll(q~p), 

where /(r)t rq Kpr. The point may be called the 

centre of Q and the length .S( may be called the radius. If 
Q and Q' are commutative, that is, if QQ'>=Q'y, then Q and 
Q' liave llic same centre and the same radius. 'ITius Q ', 
y, QS • • • h*>ve a common centre and common radius. 
Q and KQ have a common centre and equal and opposite 
radii; that is, tlie / of KQ is the negative conjugate of that 
of Q. When Sm o, (i-l-iua) ( ) (i + iwzi)'' is an operator 
which shifts (without further change) the tri - quaternion 
operand an amount given by « in direction and di.stnnce. 

BlBI.IOonAPHV —In 1004 Alexander Macfatlane published a 
Biblw^raphy of OuaUrnions and aUied systems of Alathemaitcs for 
Ihe International Association for promoting the study oi Quaternions 
and allied systems of Matiiematics fDubkn University Press); 
the pamphlet contains f!6 ]iagos. In rSgg and igoi Sir W. R. 
Hamilton's classical hlemcutt of Quaitrnions of iNt/i was republislied 
under C. J. Joly's editorship, in two volumes (London). Joly adds 
vaiiiaiile notes and thtrteun impcrlaiit appendices. In « 3 go the 
3rd edition of P. O. Tait's Eismentnry Treatise on Qnaiemions 
appeared (CamhridRe). In 1905 C. J. Joly published his Mamtal 
of Quaternions (London); the valuabui contents of this aro doubled 
by copious so-called exanifilns; every earnest student should talcc 
these as wart of the mum treatise. The above three treatises may 
be regarded as th« great storehouses ; the handling of the subject 
is very different in tha three, llie fallowing should also be 
mentioned : A. MoAuIay. Octonions, a development of Clifford's 
Di-quaternions JCamtMidge, tilgK); G. Combebiac, Caleul des 
friquaternlons (Pans, igoa); Bon Francisco ,P6rea de Uuikox, 
ItUToduccion al estudio del cdlculo de Cualerniomes y otras Atfebras 
espeeiales (Madrid, *905); A. McAulay, Algebra dfter MaimUcm, or 
AJuUemons (Edinburgh. l-oaS), (A. MCA.) 

QUATOBZfUH (iram Tr. quatone, fourteen), die term used 
in English literatupe; a-s opposed to “ sonnet,” for a poem in 
fourteen rhyipcd iambic, lines doshig (as a sonnet strictly 
never does.) with a couplet. The distinction was long neglected, 
because the English poets of the i6th<«entury fwed to 
apprehend the true' form of the Bonnet, -and called Petrarch's 
and other Italian poets’ sonnets quatorzainS, add their own 
incorrect quajorzains. sonnets. Almost all the so-called sonnats 
of the Elizabetluui cycles, including those of Shak^eare, 


Sidney, Spenser and Daniel, arc really quatorzains. They 
consist of three quatrains of alternate rhyme, not repeated in 
the successive quatrains, and the whole doses with a couplet. 

A more perfect example of the form could hardly be found 
than the following, paiblished by Michael Drayton in 160a :— 

Dear, wily should you commend me to my rest. 

When now the night doth summon all to sleep ? 

Methink-S this time becometh lovers best ; 

Night was ordained together friends to keep. 

How happy are all other living things 

Which though the day conjoin by several flight, 

The quiet evening yet together brings, 

Anti each returns unto his lovi' at night. 

O thou that art so courteous unto all, 

Why shouhrst thou, Night, abuse me only thus. 

That every creature to his kind dost call, 

And yet 'tis thou dost only .-.over us ? 

Weil could T wish it would be ever day, 

If, when night comes, you bid me go away. 

Donne, and aftenvards Milton, fought against the facility 
and incorrectness of thi.s form of metre and adopted the Italian 
form of sonnet. During the ipth century, rno.st pocLs of 
distinction prided themselves on following the strict Petrarchan 
model of the sonnet, and particularly in avoiding the final 
couplet. In hiii most mature period, however, Keats Belurned 
to the quator/.ain, perhaps in emulation with .Shakespeare ; 
and some of his examples, such as “ When I have fears,” 

“ Standing aloof in giant ignorance,” and “ Bright Star,” arc 
the most beautiful in mo^rn literature. The “ Fancy in 
Nubibus,” written by S. T. Coleridge in tSig, also deserves 
notice as a quatorzain of peculiar beauty. 

QUATRAIN, sometimes spelt Quarlrain (from Fr. quatre, 
four), u piece of verse complete in four rhymed lines. The 
length or measure of the verse Ls immaterial, but they must be 
bound together by a rhyme-arrangement. This form has 
always been popular for use in the composition of epigrams, 
on account ot its brevity and neatness, and may be considered 
as a modification of the Greek or Latin epigram at its concisest. 

QUATREFAGES DE BREAD. JEAN LOUIS ARMAND DS 
(1810-189*), French naturalist, was bom at BerthezAne, near 
Vallcrangue (Card), on the loth of February r8io, the son of a 
Protestant farmer. He studied medicine at Strassburg, where 
he took the double degree of M.D. and D.Sc,, one of his theses 
being a Tkeorie d'un coup de canon (November 18*9); next 
year he published a book, Sttr let airolithes, and in 183* a 
treatise on L’Extraversion de la vessie. Removing to Toulouse, 
lie practised medicine for a short time, and contributed various 
memoirs to the local Journal de medecirte and to the AnnaUs 
des sciences naiurrUes (1834-36). But being unable to con¬ 
tinue his researches in the provinces, he resigned the chair of 
zoology to which he liad been appointed, and in 1839 settled 
in Paris, where he found in H. Milne-Edwards a patmo and 
a friend. Elected professor of natund history at the Lyo^c 
Napoleon in 1850, he became a member of the Academy, of 
Sciences in 1852, and in 1855 was colled to the chair of an^ro- 
pology and ethnography at the Mus6e d’histoire nalurellc, 
Other distinctions followed rapidly, and continued to the end 
t.[ bis otherwise uneventful career, the more iipporlant being 
honorary member of the Royal Society of London (June 1879), 
member of the Institute and of the Acaddtnie de mededne, and 
commander of the Legion of Honour (1881). He died in 
Paris on the 12th of January 1892. He was an accurate 
observer and unwearied collector of zoological materials, gifted 
with remarkable descriptive power, and possessed of a clear, 
vigorous style, but somewhat deficient in deep philosophic 
insight. Hence his serious studies on tlie anatomical characters 
of the lower and higher organisms, man included, will retain their 
value, while, many of bis theories and generalizations, especially 
in the department of ethnology, are already forgotten. 

The work of .de Quatretages ranged over the whole field of zoology 
from the. annelids and other low organisms to., the anthropoids and 
man. Of his numerous essays in scientific periodicals, Uie more 
important were : Considlralions sur tes carActires zflologiques des , 
mngeitrs (1840); “ De I'organisaHoa des animaux sans veHMires 
dcs CAres de la Msnehe" {Ann. Sc, flat., 18-44): " Recbtrchveieitr 




7 24 QUATREFOIL—QUEBEC 


le Byatime nerveux, I'cmbryoff^nie. leg organs deg Mns, et la 
circulation des annilides'* (Ibiu.. 1844-50}; *‘Sur les aftinit^s et 
leg analogies des lonibrics et des aangsucs*" (Ibid.); "Sur 
rhiBtoire naturelle des taiets” (Ibid., 1848-49). Then there is 
the vast scries issued under the general title of “ Etudes sur les 
tyj)cs ittf^rieurs de I’cmbranchement des annel^s,’* and the results 
of several scientific expeditions to the Atlantic and Mediterranean 
coastland.s. Italy and Sicily, forming a series of articles in the 
Reime dvi> deux mondcs, or embodied in the Souvenin d*un nafttral- 
iste (2 vols., 1854). These were followed in quick succession by 
the Physiolof^if cowpar^e, mt^tamorphoses de Vfiomme et des animaux 
(1862); Les Pulynhiens et Uurs migrations (1866); Htstairc 
naiutelle des anneUs matins et dc I'eau douce {2 vols.. 18O6); La 
Rocheile et ses environs (1866) ; Rapport sur Us progrh de Vanthro¬ 
pologic (i8(>7); Ch. Darwin et ses pri-curseurs jran^ais (1870), a 
study of evolution in which the writer takes somewhat the same 
attitude as A. H. Wallace, combatini^ the Darwinian doctrine in 
its application to man ; La Race prussxenne (1871); Crania Ethnica, 
jointly with l>r. Hamv (2 vols., with 100 plates, 1875-82), a classical 
work based on French ami foreign antliropologicul data, analogous 
to the Crania Britannica of Thurnani and Davis, and to S. G, Mor¬ 
ton’s Crania Americana and Crantd Argyptiaca ; L'Espice humaine 
(1877); Nouvelles Etudes sur la distribution geographique des 
nigritos (1882); Hommes fossiles ct hommes sawages (1884); 
and Hisioire generate des races humaines {2 vols., 1886-80), the first 
volume being introductory, while the second attempts a complete 
classification of mankind. 

QUATREFOa, in Gothic architecture, the piercing of tracery 
in a window or balustrade with small semicircular openings 
known as " foils ” ; the intersection of these foils is termed the 
cusp. 

QUATRKMtaK, fiTIEMire MARC (1782-1857), French 
Orientalist, the son of a Parisian merchant, was born in Paris 
on the 12th of July 1782. Employed in 1807 in the manuscript 
department of the imperial library, he passed to the chair of 
Greek in Rouen in 1809, entered the Academy of Inscriptions in 
1815, taught Hebrew and Aramaic in the College de France 
froni 1819, and finally in 1S27 became professor of Persian in 
the School of Living Oriental Languages. 

Quatrem^re's first work was Rechcrch’s . . . sur la tun^ue et la 
littirature de I'Egypte (1808), showing that the language of ancient 
Egypt must be sought in Coptic. His translation of Makriii’s 
Arabic history of the Mameluke sultans (2 vols,, 1837 -41) sliow.sbis 
erudition at the best. He published among other works Memoires 
sur les Nabatfens (1835); a translation of Rashid al-Din’s //m/. 
des Mongols de la Perse {1836); MIm. glng. et hist, sur t'Bgypte 
(1810); the text of Ibn KhaUlQn’s Proieghmena and a vast 
number of useful memoirs in the Journal asiatique. His numerous 
reviews in the Journal des savants should also be mentioned. 
QuatremOre made great lexicographic collections in Oriental 
languages, fragments of which appear in the notes to his various 
works. His MS. material for Syriac has been utilixed in Payne 
Smith’s Thesaurus; of the slips he collected for a projected Arabic, 
Persian and Turkish lexicon some account is given in the preface 
to Dozy, Supp. aux diett. arabes. They are now in the Mnnirh 
library. 

A biographical notice by M, Bartheleniy Sainte-Hilaire is prefixed 
to Quatremire’s Milanges d'histoire el de philnlogie orientate (1S61). 

QDAY, MATTHEW STARLET (1833-1904), Arfierican poli¬ 
tical “boss,” was bom in Dillsburg, York county, Pennsyl¬ 
vania, on the 30th of September 1833. He graduated at 
Jefferson College (now Washington and Jefferson College) in 
1850 and was admitted to the bar in 1854. He served in 
various capacities in the Civil War, and in 1865-1867 was a 
member of the state house of representatives, becoming 
secretary of the commonwealth in 1873-1878 and again in 
1879-1882, recorder of Philadelphia in 1878-1879, and state 
treasurer in 1886-1887. He was chairman of the Republican 
national executive campaign committee in 1888, and was a 
member of the United States Senate in 1887-1899 and again 
in 1901-1904. For nearly twenty years he dominated the 
government of Pennsylvania, and also played a very prominent 
part in national affairs. In 1899 he was brought to trial on a 
charge of misappropriating state funds, and, although he was 
acquitted, the feeling among the reform element in his own 
DtfV^as so bitter against him that the legislature was dead- 
ij||B^and his re-election was postponed for two years. He 
(niinMi the 38th of May 1904. 

VlMw'i a wharf or landing-place for the loading and unloading 
ohiMfUll''borne cargo. The word, now pronounced like “ key,” 


I takes the form of Fr. fuat, older eay or eaye, cf. Spanish cayo, 
I a bar, barrier or reef. The earlier form in English is “ kay,” 
and it was so pronounced. “ Key ” was also earlier pro¬ 
nounced “ kay,” and the change in pronunciation in the one 
was followed also in the other. In spelling also the word was 
assimilated to “ key,” in the sense of a reef, or, especially, of 
the low range of reefs or islets on the coasts of Spanish America, 
e.g. on the coast of Florida, the chain of islets known as Florida 
Kevs. 

QUEBEC, a province of the Dominion of Canada, bounded S. 
by New Brunswick and the United States, W. by Ontario, N. by 
the district of Ungava, and E. by the gulf of St Lawrence and 
the strip of eastern Labrador which belongs to Newfoundland. 
If Ungava be considered as added to the province of Quebec, 
Hudson Strait is the northern boundary. The province includes 
the island of Anticosti, the Bird Islands and the Magdalen 
Islands, in the gulf of St Lawrence. The western boundary, 
separating Quebec from Ontario, extends through Point au 
Baudet on the river St Lawrence to Point Fortune on the 
Ottawa river, from which place the boundary follows the 
Ottawa to Lake Temiscaming. From the north end of this 
latter lake it runs due north to Hudson Bay. The province of 
; Quebec thus extends from Blanc Sablon, a fishing harbour at the 
I western end of the Strait of Belle Isle (which separates Canada 
from Newfoundland) in 59“ 7' W. to Lake Temiscaming in 
79° 40' W., a distance of about 1350 miles. The area of the 
province is 351,873 sq. m. ITie general direction of the province 
is north-east and south-west, following the course of its chief 
physical feature, the river St Lawrence. Speaking generally, 
it may be said that the province of Quebec compri.ses the hydro- 
graphical basin of the river St Lawrenee as far west as the 
intersection of the parallel of 45" N. with tlie latter. The St 
Lawrence flows near the southern edge of its basin, only some 
50,000 sq. m. of the area of the province lying south of the river. 

Tlic province of Quebec falls into three main physiographical 
divisions, viz.: (i) the Laurentian Highlands, (2) the Valley 
of the St l.Awrence, and (3) the Notre Dame Mountains and 
the rolling country lying to the south-east of this range. 

(i) The Laurentian Highlands are sometimes referred to as the 
" Laurentian Mountains,” as they appear to constitute a mountain 
range when viewed from the gulf or tlie river St Lawrence. This 
portion of the province, however, is really a plaieau having an 
elevation of 1000 to 2000 ft, above sea level, but this plateau 
north of latitude 55“ falls away to lower levels toward Hudson Bay 
and Hudson Strait. Along the extreme eastern border of these 
Laurentian Highlands on the coast of Labrador, however, the 
country rises to much greater altitudes, forming an extremely 
rugged di.strict which attains in places an elevation of (XXM tt. 
afmve sea-level. This plateau forms what is known us the Laurentian 
peneplain and is hummocky in character, the surface, however, 
being but slightly accentuated and tlte sky line seen from tlie 
higher points in the area being nearly level. It is densely wooded 
and everywhere abounds in lakes, great and small, lying either in 
basins etched in the rock surface by glacial action or else bounded 
i by the irregularly distributed drift which more or less completely 
covers the surface of the underlying rocks. From these lakes 
issue very numerous streams tributary to the larger rivers. These 
lakes and rivers form so continuous a senes of waterways that 
a traveller who knows their courses, and the portages connecting 
them, can traverse this immense tract ol country in any direction 
by canoe. These streams also, cascading down from the elevated 
surface of the plateau to sea-level, afiord immense water power, 
which is used to an increasing extent as the methods of long-distance 
electrical transmission of power become more and more perfect. 
These waters are, moreover, clear and pure, and the country is one 
in which malaria and similar diseases are unknown. Some of the 
rivers draining the Laurentian country run in very deep, high- 
wallsd valleys or fjords cut in the solid rock ; a number of which, 
comparable in character although perhaps not in depth to those 
of Norway and Greenland, pass outward from the -central portion 
ol the peneplain north, east and south. As an example, of such 
fjords in the province of Quebec, those occupied by the waters of 
tne Hamilton. Mingan and Saguenay rivers may be cited as well 
as that, now partially silted up, which i« occupied by Lake Temis¬ 
caming and the Mattawa river. The wsJls of solid ^eiss between 
which the Saguenay flows are in places from 1500 to 1800 ft. in 
-height, while the waters of the river in places reach a depth of 
1400 ft. 

This Laurentian country in' the province of Quebec and its 
continuation into the adjacent province contain the chief timber 
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supplies ol the Dominioa, supplies which with a little husbanding 
on the part of the governmeat dould be made to afford a bountifm 
supply of timber for all future generations. The country also 
contains valuable mineral deposits^ and is the great home of the 
iur-bearing animals of the Dominion. While, however, along the 
southern border it supports a considerable s^ricultural p(^ula> 
tioQ. the Laurentian country cannot he considered as one which in 
respect to its agricultural capabilities can ever take rank with the 
southern portions of eastern Canada or with the great plains and 
British Cmumbia which lie to the west. 

(2) That portion of the lowlands of the St Lawrence valley 
which belongs to the province of Quebec forms a wedge-shaped 
area extending along the river from a short distance below the city 
of Quebec to the western border of the province. It is throughout 
a practically level plain of very fertile land, on which are situated 
the chief towns and cities of the province, and on it also are settled 
the majority of the rural population. These lowlands are bounded 
on the north by the Laurentian plateau, and on the south by the 
Notre Dame Mountains, which physical features fpaduallv converge, 
the latter mountains reaching the shore of the river St Lawrence a 
short distance to the east of the city of Quebec. The plain in this 
way gradually narrows on going to the north*east, and is finally 
closed off in that direction. It was a portion of this plain that was 
first occupied by the early French settlers. Much of its surface, 
as has been said, is absolutely level, and it nowhere exceeds an 
elevation of a few hundred feet. Its uniform expanse, how’ever. 
is broken by a line oi eight isolated hills composed of rocks of 
igneous origin, being a series of eroded remnants oi ancient volcanoes 
which now rise abruptly from the plain and constitute the most 
striking features of the landscape. They are known as the Monte- 
regian Hills and rise to elevations of 560 ft. to iCKxift. above sea 
level. From the summit of Mount Royal, at the fool of which lies 
the city of Montreal, all the other Monteresian Hills are plainly 1 
visible, and the margin of the Laurentian Highlands may be seen | 
bounding the horison some 30 m. to the north, while south¬ 
ward the Green Mountains, and the Adirondacks in the state of 
New York, are distinctly visible on a clear day, 

(3) The Notre Dame Mountains and the Eastern Townships. 
The Appalachian Mountain range, parsing out of the state of 
Vermont, where it is known as the Green Mountains, crosses 
into tlie province of Quebec between Lake Champlain and Lake 
Memphrcniagog, and becomiijg lower and less rugged continues 
in a north-easterly direction to a point about 30 m. south 
of the city of Quebec, Thence it pursues its course, following the 
general trend of the riv(‘r St Lawrence at a varying distance from 
its southern margin, and reaches the latter river near Metis. From 
the border to this point the range is known as the Notre Dame 
Mountains. The highest peak in the Notre Dame Mountains is 
Sutton Mountain—3100 ft. Continuing on to the north-east it 
devclop.s into the high land of the Gaspi Peninsula, of which the 
most elevated portion constitutes the Shickshock Mountains, the 
higher summits of which rise to elevations of 3000 to 4000 ft. 
above sca-level. The whole central area of the Gaap6 Peninsula 
is a forest-clad wilderness. 

To the south-east of the Notre. Dame Mountains is an undulating 
country known P-S the “ Eastern Tmvnships.** These hills, as 
mentioned above, are lower and less rugged than the Green Moun¬ 
tains, the general elevation of the country being from 500 to 1000 ft. 
above sea-Ievel. There are a number of large and fine lakes in 
this district, among which may be mentioned lakes Metapedia. 
Temisrouata. Mempliremagog, Aylmer, St Francis and Megantic. 

Tn the belt of tlic Notre Dame. Mountains the country is not 
in the strict sense of the term a mountainous one, but rather a 
rolling country containing much good farming and pasture land, 
while the T‘'astern Townships is a fine agricultural country, em¬ 
bracing some of the best farming and grasinr land in the Dominion. 
This latter district was originally settled oy Loyalists from the 
United States at the time of the revolt of the colonies, but is now 
being gradually occupied by French Canadians from the more 
northern portioiis of the province, the younger generation of English- 
sp('aking Canadians prcteiTing to take up land and settle in Ontario 
or the western provinces of Manitoba, Saskatchewan, Alberta and 
British Columbia. 

The whole country is exceptionally well watered and abounds 
in numerous large rivers, bays and lakes. The principal river is 
the St Lawrence, which flows through the entire length of the 
province. A short distance above Montreal it receives from 
the north-west the Ottawa, a large and beautiful river over 
600 m. in length with many tributaries, among which the most 
important are the Gatineau, the Li^vre, the North, the Rouge 
and the Kinojevis. The St Lawrence is navigable for Isrgt 
ocean steamships as far as Montreal, beyond which place 
navigation is interrupted by rapids. The St Maurice rises in 
Lake Oskelaneo, flowing into the St Lawrence at Three Rivers, 
and is over 400 m. long. It has many tributaries, and drains 
an area of 21,000 sq. m. Twenty-four miles above Three 


725 

Rivers on the St Maurice are the falls of Shawinigan, 150 ft. 
high, from which a large amount of electrical power is obtained, 
a portion of which is used in the production of aluminium, 
while several thousand horse-power are transmitted to the city 
of Montreal. The Batiscan river enters the St Lawrence at 
Batiscan. The Jacques Cartier, the Ste Anne and the Mont¬ 
morency are northern tributaries of the St Lawrence. The 
Montmorency is famous for its falls, situated about 8 m. from 
Quebec city, and 250 ft. high. These beautiful falls, however, 
have in recent years been greatly reduced in volume, the water 
being largely employed for the development of electricity, and 
also for the supply of power to a large cotton-mill in the vicinity. 
Near these falls is Haldimand House, once the residence of the 
duke of Kent, father of Queen Victoria. The Saguenay rises 
in Lake St John and discharges into the St Lawrence at 
Tadousac after a course of 100 m. On the south side of the 
St Lawrence is the Richelieu river, which rises in Lake 
Champlain and enters the St Lawrence at Sorel on Lake St 
Peter. Champlain sailed up this river in 1609. Other important 
streams are the St Francis, rising in lake Memphremagog ; the 
Chaudi^re, rising in Lake Megantic, with its beautiful falls 
125 ft. high about 10 m. above Quebec ; the Chateauguay, 
Yamaska, Etchemin, du Loup, Assumption and Bicancour. 
Among the largest lakes in the province are Lake St John, 
which has an area of 360 .sq. m.: I.ake Temiscaming, having 
an area of 126 sq. m .; Lake Matapedia, Lake Megantic and 
Lake Memphremagog. 

The largest islands in the province of Quebec are ; Anticosti, 
now used as a game preserve ; Bonaventurc, an important 
fishing station to the east of Gaspe ; and the Magdalen Islands, 
situated in the gulf of St Lawrence about 50 m. north of 
Prince Edward Island. 

Geology and Minerals. —Bo);mning with the oldest rocks, the 
more northern part ot the province of Quebec is underlain by the 
I.aurentian system of Sir William Logan. This includes a great 
series of very highly altcri’d sediments, largely limestones, known 
as the Grenville series', which is penetrated by great intrusions 
of .anorthosite, &c., and is invaded by and rests upon enormous 
batiiyliths of granite, which are sometimes referred to as the 
*' Fundamental Gneiss.’’ The Grenville scries is best developed 
along the southern margin of the Laurentian Highlands between 
Three Rivers and the Georgian Bay. Two of the great anorthosite 
intrusions occur 011 the margin of the Laurentian country to the 
north of Montreal and about Lake St John. The Laurentian 
system is succeeded to the south by tile Potsdam sandstone, probably 
equivalent to the Upper Gambnan of Britain. On this rests a 
dolumitic limestone—llie Calciteroiis formation—and on tills the 

f reat and liighly to.ssiliferous limestones known as the Chazy and 
‘renton formations. These limestones afford tiie best building 
stone of the province, while the Potsdam sandstone is also frequently 
employed for building purposes, Aliove the Trenton is the Utica 
shale, rich in graptolites and trilobites. This is succeeded by the 
Hudson River group composed largely of sandstones and calcareous 
beds. These constitute the complete Ordovician succession, tipper 
Silurian and Devonian beds, the latter bolding fossil plants and 
fishes, occur in the soutli-east portion of the province, while on 
the shore of Chaleur Bay these are succeeded by the lowest bed.s 
of the Carboniferous. No coal occurs in the province oi Quebec. 
In the region of the Notre Dame Mountains and the Knstem Town¬ 
ships there are great intercalations of ancient volcanic rocks and 
many important mineral deposits. Among these may be men¬ 
tioned gold, copper, asbestos and chromic iron ore ; also serpentine, 
marble and roofing slates. The asbestos deposits are the most 
extensive and most productive in the world, the chief centre of 
asbestos mining being at Thetford Mines. A large part of the 
country, more especially on the lower levels, is covered with 
Fleislocene deposits of tne so-called Glacial age. Till or boulder 
clay is usually at the base of these deposits. On this rests a finer 
stratified blue clay, in some places rich in fossil shells and known 
as the I.edit clay. It affords a good material for the manufacture 
of bricks and tiles. Above the Leila clay are sands and gravels 
known as the Saxieava sand. This is also stratified ami frequently 
contains an abundance ol fossils. These stratified clays ami sands 
are due to a re-sorting of the boulder clay by the action of water, 
and imply a submergence at the clo.se of the Glacial period with a 
subfequent elevation. In certain alluvial deposits in the vicinity 
of the St Maurice river there occur deposits of bog iron ore which 
have been worked for many years. 

Climate. —The climate of Quebec is variable. In the winter 
the cold is generally steady and the atmosphere clear and bracing. 
About Montreal snow lies on the ground irohi the end of November 
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until the follcwtUK April, affordini; Rood sieifrhing for four months 
in t}ie year, llio inbabitauts enjoy >vith aest and spirit all the out¬ 
door sports common in the country, such as skating, curliag, tobog¬ 
ganing, snow.shoeing, slci-lng and ahding. The snowfall is heavy, and 
though the winds are often sharp they are not often raw or damp, 
nor is there .any fog. The .summer is warm and jileasant. The 
extreme be.it is indicated at 90“ F. The linest season oi the year 
IS the auluinn. which lasts about six or eight weeks. The following 
i.s a table of temperatures as recorded by the meteorological stations 
at certain points in the province :— 


Tai/r shouriii<; Normal Temperature, Precipitatton, f-r.., at various 
Stations in the Province of Quebec. 
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'J iie iiorm.il petcentage of bright sunshine at Montreal is 41 ami 
at Que.beo 39, a higher average than northern Europe. (F. D, A.) 


Area and Population .—^The boundaries of Quebec have boen 
more than once enlargud since 1.867. the extension given 
to them in i8<)8, the province has an area of 351,873 .sq.m., of 
which 311,756 .sq. in. are land and 10,117 v/atcr. 

This estimate includes the islands of Orle.ans, Anticosti, and the 
Mafrfalen pproup, but not the gulf of St Ijiwrence or tbc 
territorial .sca.s. In igoi the population was 1,648,8^8, 992.667 
being clas.secl as rural and 656,231 as urban. Since 1891 tberuml 
population has iniTcasi'd but little, but there has been a growth 
of about I! % in the population ol the towns and cities. No 
province has taken so .small a share in the development of tlic 
West. True to his ancestral instincts, the Krenrh-Canadian 
remains close to the place of his birth. If he emigrates, it is to 
the neighbouring cities of New England or to the eastern districts 
of the provinec of Ontario. On tiie other hand, in the rural 
parts of the province, the French are driving out the Englisii- 
speaking settlers, especially in the snuth-w’c.stem enuntiej, 
settled by Loyalists at the close of the war ofvlmeriean Indepen¬ 
dence, and known as the Eastern Township.s. Nearly tS % ol 
the population are Canadian-born. Of these over 80 % are of 
French descent ; of the remainder ahnut 7 % arc English, 
j 'X, Irish and 4 % Scots. Save to the city of Montreal there 
is little immigration; but so prolific are the French (hat the 
population of the province increases ,ts fast as that of the rest 
of the Dominion, m which to the natural increase is added a 
large immigration. The census gives the number of the average 
family as S'36, but families with twelve and eighteen children 
are not uncommon. 'I'he English-speaking pofmlation is 
almo'‘t wfiotly confined to the towns, especially Montreal, in 
which city it controls the chief shipping and commercial interests. 
Of the original inhabiUints about 800a Indians remain., clpefiy 
on reserve-s in the neighbourhood of Montreal and Quebec. 
Though quite peaceful, they are on the whole less civilited than 
those of eastern and southern Ontario. The capital is Quebecj 
with a population of about 70/300, which inaeases but slowly. 
The largest city is Montreal, the commercial and shipping centre 
of the Dominion, at the head of ocean steara.ship navigatirm, 
with a population of about 350,000. Other dties Ore Hull 
(practically a suburb of Ottawa; pop. in 1901, 13,993); Sher¬ 
brooke (11,765) ; Three Rivers (91781); L6vis (7783). 

The Freneb, Irish and Indians are almost entirely of the 
Roman Catholic faith ; a majority of the English are Anglican, 
with some Methodists; the Scots arc Presbyterian. The 
Roman Catholic Church enjoys extensive rights and privileges, 
and nowhere in the world is devotion to that faith more wide- 
•spread or more unquestioning. 

Adininistralion .-—As in all the provinces, the executive power 
is nominally vested in a lieutenant-governor, appointed for five 
y-nrs by the federal government, and assi.sted by an exceutive 


council (or cabinet) who have seats in, and are responsible to, 
the local Itgislatiirc. In reality the lieutenant-governor is a 
figure-head, and power is in the hands of the legislature, which 
consists of two Imuscs, a Legislative Council, appointed nomin¬ 
ally by the lieuteftant-govemor, really by the premier, and an 
.\sscmbly, chosen by what is practically manhood suffrage. 
Either.Fn iich or English may be used in addressing either house. 
The municipaliti's lutvc large powers of local government, 
which ate used with more or less efficiency, the predatory 
tendencies of the ward-politician being sometimes apparent, 
though of late years an improvement has been effected. The 
finances of the province are drawn from the same sources as 
those of Ontario (q.v.). Their administration has not been so 
economical as m the sister province, and there is a net provincial 
debt ol over £4,000,000. 

Education. —lu primary education Quebec is still behind the 
other provinces, but ;{reat progress has been made since Federa¬ 
tion ; illiteracy U decreasing, and 80 "/I, of the population over live 
years of age can read .nid write. The Council of Public Instruction 
IS divided into two eoiiimittees of equal number, a Catholic and a 
Protcsia..t, and all ratepayers arc allowed to state whether they 
prefer their taxes to ro to the Protestant or to the Catholic school. 
Bod' reliciouB bodies have combined to carry out this .sy.stcm with 
very little friction or proselytising. The Catholic schools are 
controlled by tJic clergy, the episcopate forming, ex officio, one-Iialf 
of the Catholic section of the council. In the cities of Quebec and 
-Montreal the schools arc el'licienl and the teachers well paiil ; but 
ill the rural districts the schools, especially those of the Catholic.s, 
are often inadequate, the buildings being poor, and the teachers 
receiving a mere pittance, in some cases less than £20 per annum. 
Over95 %of the teachers in the primary schools ore women. The 
great majority of the schools are controlled by the council, but there 
are also a number of independent schools, primary and secondary, 
u.sually ander religious contrej ; of these the so-called “ Collfiges 
Classiques,” supported by the Catholic Church, are the most im¬ 
portant. The cliief universities arc McGill (undenominational), 
at Montreal (founded 1820), and I.aval (Roman Catholic) (founded 
1852). with its headquarters at Quebec, and with a large iirancii 
at Montreal. {See JiloNTKiiAi. and QiiiiBfc City.) There is also 
a small Anglican univer-.ily, that of Bishop’;, Collcgo, Lenaoxville 
(founded 1853), in connexion with which is Bishop’s College school, 
cn the model of the public schools of England. To McGill is affiliated 
a well-equipped Agricultural College, established at Ste. Anne de 
Bellevue by Sir William Maedoiiidd (b. 1832), at a cost oi over 
42,000,000; and to Lava] an Agricultural School at Oka, fouuded 
ill 1893 by the Trappist Father.s. TJiere are numerous normal and 
model schools, the most important lieing that of Ste .Anne de Cellcv-iie 
in connexion with MacdonaUl College. 

Agriculture. —Tlie French Canadian i.s a thrifty though somewhat 
iinprogressive farmer, and loves tlie land with an even greater 
allactimcnt than do the peasants of old France. Till reci.utlv his 
agricultnro was of a very domestic cliaractcr. lie giew enough 
wheat to grind into flour, and enough oats to feed his horses ; raised 
sheep whose wool his wife spun into rough cloth in the winter even¬ 
ings; and even grew his own tobacco. Now hi.-horizon is widening, 
and his imports and exports are increasing. The general climatic 
conditions are much the same as in Ontario, and the crop.s are 
similar. All the chief cereals are successfully cultivated, oats being 
the chief crop. The wise care of both federal and provincial 
governments has fostered the dairy farming 0/ the province. In 
1906 over 44,300,000 of .cheese was produced, and over ^s,20o,o(x) of 
blitter. Most of the butter is made in well-equipped creameriBs. 
in the number oi which Quebec exceeds any other province ; iii 
exports of cheese she equals Ontario. In the production of fruit 
she ranks second to Ontario. Nova Scotia coming third. Perhaps 
the most typical Canadian industry, the rnt^ing of 8j;rup and sugar 
from the sap of the maple tree as it rises in the spring, centres in 
this province. Over two-1 birds of the tobacco grown in the Dominion 
is raiseil in Quebec, about 10,000 acres being under cultivation. 
At first of a coarse character, it is improving in quality. The total 
annual value of the agricultural produce of the province is abont 
.tiS.ooo.ooo, about half that of Ontario. Several agricultural and 
Hairy schools arc supported or assi.sted by the provincial govern¬ 
ment, and ranch good is being done liy the Agricultural College at 
Ste Anne de Bellevue. 

The province still posees.ses large areas pf crown land, which'isaold 
at a nominal price to bona pde settlers, In the northern part of the 
province new and fertile areas have been opened up by the Grand 
Trunk Pacific railway. 

Forests. —Next to agricnlturc in importance are the various 
industries which depend cn the products of the^ forest. Over 
1 50,000 St), m. of forest land are still uncltnred, chiefly in the northern 
part of the province, though the best timber is said to grow south 
of the watershed. In the north, pine, sprnce, and fir predominate, 
and, farther south, the maple; spruce, Umc (lihden, bass-wood. 
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Tilta Amtricana) and poplar, are uwd extensively in the making 
of paper pulp. The annual value ol the. wood cut in the provir^ 
ie about £4,000,000, rather less than that of Ontatp,. and not quite 
two-fifths that of Ihe whole Dominion. An export duty is IcvietJ 
on all pulp wood exported. 

Fitr and Fisk .—The value of the annual catch of fish is estimated 
at £.| £0,000, most of which consists of the prodocr of the cod and 
herring fislieries in the gulf of Gt Lawrence. From Isle Verte 
eastward almost all the settlers along the coast depend largely on 
the produce of this industry. It is carried on mainly in small 
boats, which put out in tlia morning and return at nightfall, few 
large vessels being employed. Throughout the provincearenumarous 
trout-stream.'i. and many of the northern lakes are well supplied 
with trout, bass and pike. In I-akc St John is caught the celebrated 
winninidh, a land-locked salmon growing to the site, of six of eight 
pounds, aud well known to anglers. Moose, deer, bear and other 
anim.tls provide excellent shooting in tlte LaurentUn mountains, 
and in the wooded districts of the north. 

Maintlaciures .—tn manufactures Quebec ranks second among 
the provinces, Ontario coming first. The largest Canadian manii- 
facturingtown is Montreal, where most of the industriesare con trolled 
by the Fnglish-apeaking minority. No other part of the Dominion 
IS so rich in water power, which is provided to a limitless extent by 
the fiills of the rivers Montmorena, St Maurice (Hhawinigan Falls), 
Stc Anne, the rapids on the Si Lawrence and the llicheiicMi, .and 
many others. Tamting, and the making of paper pulp and of 
furm'ture, prosper on account of the great forests of the province. 
The French-Catuidian workman is hardy and iatellig-;at, and 
Quebec may yet become the manufacturing centre of the Dominion, 
tliough as yet higlicr w'.ages are paid in the .\mmcan cities across 
the border, and thousands of French-speakingworiemen are employed 
in the factories of Lowell and other American border towns. 

Cnmmunkntions .—The rivers were long the chid roads, by walf.r 
in sunrmer, over the ice in winter; but though the St loiwrence is 
still the main artery of the province, the bidk of travel and cf 
transport is now done by rail. The first railway In Canada was 
built in to carry stone from the wharves to aid in the con¬ 

struction of the citadel of Quebec. The first passenger railway 
was built in 1836, between Laprairic on the St t.awreucc river and 
St John's on tiie Kichelieu. Tlicre is now good railway communica- j 
lion between all the chief points, and branch lines are opening np 
new areas to .settlement. While a lew main roads are kept in good | 
condition, those in the country parts are very indifferent. j 

liinLiooKAPHY.— The vanous departments of the provincial ! 
government publish .annual reports on a great variety of subjects. 
Tlie anninal Canada Year Hnok, published liy the Federal Govem- 
me,nt, gives much information in a tabular form. Interesting 
articles arecontained in J.Castell Hopkim,Canada;anEncyelopaedia 
(Toronto, i S98-1 yoo). The legal enact ments in which tlie municipal 
system is emI)odicd are found la the Revised Statutes of the pro¬ 
vince (Acts 417R-4640). On education and religion A. Siegfried, 
Li- Canada; U-s deux races (1905 ; translated into F.nglish umler 
the title of The Race Qxtestiu-n in Canada, 1906), is well-informed 
and impartial. (W, L, G.) 

QUEBEC, the capital of the Canadian- province of the same 
name, situated on the north bank of the river St Lawrence, 
at its junction vrilb the St Chuxlcs, about 300 m. from the 
gulf of St Lawrence and 180 m. by river N.E. of Montreal, 
in 71“ 12' i9"'5 W. and 46“ 48' i7"'3 N. The origin of the 
name Quebec has been much disputed, but it is apparently 
the Algonkian word for a strait, or sudden nan owing, the 
river at its junction with the St Charles being about 2500 yds. 
wide, but narrowing opposite Cape Diamond to 1314. 

Quebec is built on the northern extremity of an elevated 
tableland which forms the left bank of the St Lawrence for 
a distance of 8 m. The highest part of the headland is 
Cape Diamond, 333 ft. above the level of the water, and 
crowned by the citadel; towards the St Lawrence it presents 
a Iwld and precipitous front, while on the landward side and 
towards the St Charles the declivity is more slewing and 
gradual. The harbour of Quebec is spacious and deep enough 
to hold the largest ships, and, with the Louise basin and Lome 
graving-dock,—the latter on the opposite shore at L6vis,—forms 
one of the brat harbours in America. It is usually open from 
the end of Aprh to the middle of December, being closed by 
ice during the winter. The Louise basin consists of twin wet- 
docks and tidal harbours, with areas of 40 and 20 acres 
respectively, and a minimum depth of 26 ft. The harbour 
is protected towards the north-east by the island of Orleans, 
on either side of which there is an approach, though that to 
the north of the island is used only by small vessels. The 
spring tides rise and fall about 18 ft. f£uebec is divided into 
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upper and lower town,—access to the former being obtained 
fay steep add winding 'streets, by several flights of narrow steps, 
or by an tlevator. Much of the lower town still rectdls the 
older portions of such French provincial towns as Rouen or 
St Malo. The streets, with one or two exceptions, are narrow 
and irrogular; but it remains the principal business quarter 
of the city. In the upper town, where the streets are wider 
and well paved, are the better class of dwelling-houses and 
public buildings, most of the churches, the public walks and 
gardens, and many of the retail shops. To the west are the 
suburbs of St John and St Roch. The latter occupies the 
hmer plain, and is of some commercial importance; the 
former is on the same level as the upper town. South-west 
of St John stretch the historic Plains of Abraham. On this 
battleground stands a simple column 40 ft. high, marking the 
spot where General Wolfe fell. It was erected in 1849 by 
the British army in Canada, to replace a monument erected 
in 1832 by the governor-general. Lord Aylmer, which had 
been 'broken and defaced by ruffians. Till 1908 the Plains 
were also disfigured by a gaol and a rifle factory, but these 
liave been removed, and the battleground converted into a 
public park. In the governor’s garden, which overlooks the 
St Lawrence, is a monument 65 ft. in height, erected in 1828 
under the administration of Lord Dalhousie, dedicated to the 
memory of Wolfe and Montcalm. An iron pillaa" surmounted 
by a bronze .statue, the gift of Prince Jerome Napoleon, stands 
on the Stc toy road, and was erected in 1855-60 to commemorate 
the achievements of the British and French troops in the 
brilliant but fruitless French victory of April 28, 1760. The 
chief point of interest in the upper town is Dtifferin Terrace, 
a magniticent promenade overlooking the St l4iwrcnce, 
1400 ft. long and 200 ft. above the level ot the river. Part 
of this terrace occupies the site of the old Chateau St Louis, 
which was destroyed by fire in 1834. At the eastern end of 
the terrace stands a fine statue of Champlain, erected in 1898. 
Near by, and conspicuojis from the river, is the Hotel Frontenac, 
erected by the Canadian Pacific railway on the model of an old 
French chateau. Nothing remains of the fortifications erected 
under the F’rcnch regime. The present walls and the citadel, 
which covers an area of about 40 acres, were built in 1823-32 
at a cost of over £7,000.000. Since then, several of the gates 
have been destroyed, and others rebuilt, but in other respects 
tbe walls are practically intact, and, though obsolete as 
fortifications, add greatly to the picturesque beauty of the 
city. Between 1865 and 1871 three forts were built on the 
Ldvis side of the river, but were neither manned nor armed. 
Quebec’s natural position still makes it one of great military 
strength, tliough depending on naval control of the .sea and of 
the gulf of St Lawrence. 

Besides numerous Protestant churches, including a small 
Anglicom cathedral, there is a J ewish synagogue; but the 
bulk of the population Is Roman Catholic. The cathedral, 
founded in 1647, and enlarged at intervals, is a large but not 
very striking building in the upper town. It contains some 
good oil paintings and some much-prized relics, but is rather 
garish in its ornamentation. Of the numerous other churches, 
the most interesting is Notre Dame des Victoires, in the lower 
town, erected in 1M8, and named in honour of the defeat of 
Phips in 1690 and the .shipwreck of Sir Hovenden Walker- in 
1711. Laval University, which derives its name from Francois 
de Montmorency Laval, the first bishop of Quebec, who founded 
in 1663 a seminary for the training of priests, is under strict 
Roman Catholic control. It was instituted in 1852 by a royal 
charter from Queen Victoria and in 1876 received a charter 
from Pope Pius IX. 'I'he building is large and spacious, and 
the university includes faculties of theology, law, medicine 
and arts, a library of 125,000 volumes, a museum and a picture 
gallety. A large branch of the university has been established 
at Montreal, and has often, but -vainly, sought permission to 
become an independent Catholic university. In connexion 
with Laval are tbe grand seminary founded in 1663, where 
thetdogy is taught, and the minor seminuy for literature and 
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philosophy. Other Roman Catholic institutions are Laval 
Normal and Model School, the Ursuline Convent, the Convent 
of the Good Shepherd and several nunneries. The convent 
and church of the Ursulines, founded in 164.1, contains nearly 
100 nuns and lay sisters, and nearly 600 pupils. It possesses 
some excellent paintings and a number of relics, among which 
is the skull of the French general, Montcalm. Monin College, 
founded in 1859 by Dr Morrin, was for some years an efficient 
college in arts and theology, under Presbyterian control, but 
is now defunct. High schools for boys and girls and numerous 
academies are supported by the Protestants, under the dual 
system of education in the province. The Literary and 
Historical Society—the oldest clmrtered institution of the kind 
in Canada, founded by Lord Dalhousie in 1824—the Canadian 
Institute, the Geographical Society, the Young Men’s Christian 
Association, the Advocates’ Library and the Parliamentary 
Library, have valuable collections of books, the latter contain¬ 
ing 70,000 volumes, and numerous MSS. chiefly relating to 
the early history of the province. The principal benevolent in¬ 
stitutions are the marine hospital, the Hotel Dieu, founded 
in 1639 by the duchess of Aiguillon, the general hospital (1693), 
the Jeffrey Hale Hospital, and the lunatic asylum at Beauport 
controlled by the Grey Nuns (sisters of charity). 'The pro¬ 
vincial parliament buildings, erected in 1878-92, are situated 
in extensive grounds on Grande A 116 e. The main building is 
quadrangular in form, and is ornamented with numerous 
statues. The seat of the lieutenant-governor is at Spencerwood, 
a pleasant country estate outside the city. Other prominent 
buildings are the palace of the Roman Catholic Archbishop, 
which adjoins Laval University, the court house, post office, 
custom house, city hall (1890-95) and masonic hall. Quebec 
is well lighted with gas and electric light, and has a system 
of electric tramcars, a plentiful supply of power being obtained 
from the Montmorency Falls (268 ft. in height), 6 m. N.E. 
The climate is severe, but bracing, the mean temperature in 
winter being ro°, in summer 68°, and the mean of the year 39°. 
The main lines of the Grand Trunk, Canadian Pacific and Inter¬ 
colonial railways arc on the south bank of the St Lawrenc.c, 
but branch lines connect the city with Montreal, and it is the 
headquarters of the Quebec and Lake St John, and various 
smaller railways. Steam ferries connect the city with L6vis 
on the opposite bank, but the project of a bridge, though of 
great importance to the city, has been in various ways delayed. 
In August 1907 the portion completed fell into the St Lawrence. 

The city returns three members to the Canadian House of 
Commons, and three to the Provincial House of Assembly. 
It is governed by a mayor and council of aldermen, who hold 
office for two years, and are usually re-elected, one mayor 
having held office for eleven successive years. Quebec is the 
seat of a Roman Catholic archbishop and of an Anglican bishop. 
Economically, Quebec was long the chief port of Canada. A 
series of strikes almost ruined its export trade, and numerous 
severe fires, of which that of 1845 was the chief, also lessened 
its importance. For many years the export trade passed 
almost entirely to Montreal, but the increasing size of sea¬ 
going vessels makes navigation above Quebec more and more 
difficult, especially for fast passenger steamships, and for such 
vessels Quebec is again becoming the terminus. Quebec’s 
staple export is timber, the greater portion of which comes 
from the Ottawa and St Maurice districts. Formerly the 
rafts floating down the river were collected in the coves which 
extend along both sides of the river, above the city, and were 
fastened by booms along the banks. Now much of the timber 
is sent by rail. On the right hank of the stream, not far from 
Quebec, are extensive sawmills. Deals and square timber form 
the bulk of the export, but some furniture is also sent, and an 
increasing quantity of wheat is shipped. The building of 
wooden ships was formerly one of the cluef industries of Quebec. 
The principal manufactures are iron castings, machinery, 
cutlery, nails, leather, rifles, gunpowder, musical instruments, 
boots and shoes, paper, india-rubber goods, ropes, tobacco, 
steel. The population increases but slowly, having risen from 


59,699 in 1871 to 68,840 in 1901; of these over 60,000 are 
French and Roman Catholic. 

The first known white man to visit Quebec was Jacques 
Cartier, the French navigator, in 1535, who found on the site 
a large Indian village, called Stadacona. In July 1608 the 
present city was founded, and named by Champlain. Its 
growth was slow, and in 1629 it had but two permanently 
settled families, with a shifting population of monks, officials 
and fur traders. In that year it was captured by the English 
under Sir David Kirke (1597-1656; see H. Kirke, The First 
English Conquest oj Canada, London, 1871, reprinted 1908), 
but in 1632 it was restored to the French by the treaty of St 
Germain-en-Layc. In 1663 the colony of New France was 
created a royal province, and Quebec became the capital. In 
1690 Sir William Phips, governor of Massachusetts, attempted 
to reconquer it with a fleet and army fitted out by New England, 
but was defeated by the French governor, Frontenor. In 
1711 a great British expedition sent against it under Sir Hnven- 
den Walker was shipwrecked in the gulf of St Lawrence, and 
the French held possession till 1759 (sec below), when it was 
captured by the British troops on the i8th of September, five 
days after the battle of the Plains of Abraham ; it was fiiuilly 
reded to Great Britain by the treaty of Paris in 1763. In 1775 
the American generals Montgomery and Benedict Arnold 
attacked the city, but Montgomery was killed (December 31, 
1775) and Arnold was compelled to retreat in the following 
spring. 

In 1763-1841, in 1851-55, and in 1859-65 Quebec was 
the capital of Canada, and it is still its most historic and 
picturesque city. 

Sec Quebec under Two Flags, by A. G. Doughty and N. E. Dioime 
(Quebec, lyo.i). Canada, an Encyclopaedia, by J. C. Hopkin.'i 
(Toronto, 1898-1900), has a good account (vol. v. pp. 241-248). 

(W. L. G.) 

Wolje's Quebec Expedition, r 7 S 9 -—Both in itself and also a.s 
the central incident of the British conquest of Canada, the 
taking of Quebec is one of the epics of modern military history. 
The Amerir4m campaigns of the Seven Years’ War, hitherto 
somewhat spasmodic, were, after Amherst’s capture of Louis- 
burg in 1758, co-ordinated and directed to a common end by 
that general, under whom James Wolfe, a young major-general 
of thirty-three years of age, was to command an exp^ition 
against Quebec from the lower St I,awrence, while Amherst 
himself led a force from New England by Lake Champlain on 
Montreal. Wolfe’s column consisted of about 7000 tnxip.s, 
and was convoyed by a powerful fleet under Admiral 
Saunders. The expedition sailed 300 m. up the St l^wrence, 
disembarked on the Isle of Orleans and encamped facing the 
city. The defenders were commanded by Montcalm, a soldier 
whose character and abilities, like Wolfe’s, need no comment 
here. The French were superior in numbers, though a con¬ 
siderable part of their force was irregular; but they had the 
defender’s difficult task of being strong everywhere. Wolie 
began the attack by seizing Point L^vis, and thence bombarding 
Quebec. This, however, affected the main defences of the 
upper city but little, and they were moreover protected from 
closer attack by the St Lawrence and the St. Charles. The 
third side of the triangle was the “ heights of Abraham,” to 
which it was thought there was no approach from the river. 
After wasting some weeks, therefore, Wolfe decided to cross 
the St J.awrence 7 m. below Quebec and to fight his wav to 
the city by the St Charles side. But Montcalm’s fortified 
posts spread out from Quebec through Beauport as far as the 
Montmorency, and this formidable obstacle checked the English 
advance at the outset. No artifice could lure the defenders 
away, and at last Wolfe attacked the line of the Montmorency 
and was repulsed with heavy loss (July 31). Wolfe’s fragile 
health gave way under the disappointment, and despondency 
set in in the English camp. But as soon as the young leader 
had recovered a little, he summoned his brigadiers and worked 
out a plan for attacking by the upper waters and the heights 
of Abraham. Access to the heights could be obtained, it was 
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found, by a tiny cove (Wolfe’s cove), from which a steep footpath QDEDLINBURG, a town of Germany in the Prussian province 
led to the summit. It was no place for artillery, and even for of Saxony, situated on the Bode, near the N.W. base of 
infantry the climb was long and exhausting, but the attempt the Harz Mountains, 12 miles S.E. hy rail from Halherstadt 
was made. Considered as a way of taking Quebec, it was on the line Magdeburg-Thale. Pop. (1905) 24,798, almost 

in the last degree a forlorn hope, but Wolfe, as a true soldier, all Protestants. It consists of the old town, which is still 

felt the imperative necessity of preventing his opponent from partly surrounded hy a turreted wall, the new town and four 
sending reinforcements to the force opposing Amherst, and suburbs. On the west it is commanded by the castle, formerly 
staked everything upon achieving this at least. “ Happy if the residence of the abbesses of Quedlinburg, connected with 
our efforts here,” as he wrote, “ can contribute to the success which is the interesting Schlosskirchen, which was dedicated 
of Hi.s Majesty’s arras in any other part of America.” What in 1129 and completely restored in 1862-82. The German 

with losses in action and by sickness, and detachments to king, Henry the Fowler, his wife Matilda, and Aurora, 

guard the camps and batteries, only jboo men could be spared countess of Konigsmark, the mistress of Augustus the .Strong, 
for the attempt, 'f'hese embarked on the warships on the are buried in the Schlosskirchen. 'f'here arc many interesting 
evening of September 12, and sailed up stream. The watchful articles in the treasury. The Gothic town hall, a i4th-rcntury 
Montcalm sent a detachment to observe their movements, but building, restored and enlarged in 1900, contains a collection 
the ships proceeded to a point well above the cove, luring the of antiquities, and near it stands a stone figure of Roland, 
detachment out of the way. Then at i a.m. Wolfe, with half The town also possesses a gymnasium founded in 1540 and 
his force, dropped down stream in the bouts of the squadron now containing the abbey library and a municipal museum, 
and landed. The path was guarded by a redoubt, but the It has a fine memorial of the war of 1870-71. Quedlinburg is 
light infantry which led the advance scarcely attempted to famous for its nurseries and market gardens, and exports 
follow it, scrambling up the hillside wherever they could find a vegetable and flower seeds to all parts of Europe and America, 
foothold. The garrison of the redoubt, startled by the unfore- Its chief manufactures arc iron goods, machinery and cloth, 
seen attack, abandoned the work, and by daylight Wolfe had and it has a trade in grain and cattle. Near the town is the 
assembled his ,^600 men on the plains above the city. Mont- 1 church of St Wipertus, which dates from the leth century, 
calm meanwhile had been held in check by a demonstration and has a crypt of the 10th century. 

of part of the fleet under Admiriil Saunders on Beauport, but Quedlinburg was founded as a fortress by Henry the Fowler 
at lust, realizing that the real attack was coming from the other about 922, its early name being Quitlingen. Soon it became 
flank, he hurried all the troops he could collect over the St a favourite residence of the Saxon emperors and was the scene 
Charles and drew them up on the plain, with their backs to ! of .several diets. It afterwards joined the Hanseatic League, 
the walls of the upper town. He took the offensive at once. The abbey of Quedlinburg was planned by Henry the Fowler, 
He had plenty of militiamen and irregulars, and these rapidly although its actual foundation is due to his sun Otto the Great, 
drove the British light infantry on to their main body, whicii It was a house for the daughters of noble Saxon families and 
w.xs threatened on both flanks! On so small a b.tttlcfield, the was richly endowed, owning at one time a territory about 


troops in Wolle’s line of battle quickly became aware that the ' 
enemy was attacking in superior force. But their leader I 
steadied them by his personal example, and when the French ! 
came within close range one “ perfect volley ” from the whole 
line decided the battle. Then as the French stopped, with 
great gaps in their lines, Wolle led on his men to complete the 
victory. He received two painful wounds and then a shot 
through the breast. His last order, one rare indeed in the 
annals of 18th-century fighting, was to send a force to the St 
Charles bridge to cut off the retreat of the French. Montcalm 
too was mortally wounded, and died next day. On the i8th 
of .September Quebec surrendered. 

QUEBEC ACT, the title usually given to a bill introduced 
into the House of Lords on May 2, 1774, entitled “An Act 
for making more Effectual Provision for the Government of 
the Province of Quebec, in North America.” It passed the 
House of Lords on May 17, was discussed in the Commons 
from May 26 to June 13, and fin.ally passed with some amend¬ 
ments. These wore accepted hy the Lords, in spite of the 
opposition of Lord Chatham, and the bill received the royal 
assent on June 22. The debates in the House of Commons 
are not found in the Parliamentary History, but were published 
separately by J. Wright in 1839. The speech of Lord Chatham 
is given in the Chatham Correspondence (iv. 3,Si-3,S3). 

By this act the boundaries of the Canadian province of 
Quebec were extended so as to include much of the country 
between the Ohio and the Mississippi. The French inhabitants 
of the province were granted the liberty to profess “ the 
religion of the Church of Rome ” ; the French civil law was 
established, though in criminal law the English code was 
introduced. Government was vested in a governor and 
council, a representative assembly not being granted till the 
Constitutional Act of 1791. 

The granting of part of the Western territory to Quebec, 
and the recognition of the Roman Catholic religion, greatly 
angered the American colonies. On the other hand, it did 
much to keep the French Canadians from joining the Americans 
in the coming struggle. The act is still looked back to by the 
French in Canada as their great charter of liberty. 


40 sq. m. in area. The abbesses, who were frequently members 
of the imperial house, the second of them being Otto’s daughter 
Matilda, ranked among the princes of the empire, and had no 
ecclesiastical superior except the pope. The town at first 
strove vigorously to maintain its independence of them, and 
to this end invoked the aid of the bishop of Halherstadt. In 
1477, however, the abbess Hedwig, aided by her brothers, 
Ernest and Albert of Saxony, compelled the bishop to with- 
\ draw, and for the next 200 years both town and abbey were 
under the protcetion of the elector of Saxony. In 1539 the 
townsmen accepted the reformed doctrines and the abbey 
was converted into a Protestant sisterhood. In 1697 the 
elector of Saxony sold his rights over Quedlinburg to the 
elector of Brandenburg for 240,000 thalers. 'Hie abbesses, 
however, retained certain rights of jurisdiction, and disputes 
I between them and the Prussian government were frequent 
I until the secularization of the abbey in 1803. The last abbess 
I was Sophia Albertina (d. 1829), sister of King Charles Xlll. 

I of Sweden. After forming for a few years part of the kingdom 
of Westphalia, the abbey lands were, incorporated with Prussia 
in 1815. 

See the Urkundcnbuch der Stadt QueJlitihuri’, edited by Janicke 
(Halle. 1873-82); Ranke and K\ia\eT. Unchrcihuitg und Gisihichtc 
der Schlosskirehe :u QurdUnburn (Berlin, 1838); Lorenz, AU-Qued- 
linburg, 1485- 1O98 (H.alle, 1900); and Huchs, I'iihrer durih Quedlin- 
burg. For the historv of the abbey see Fritsch, Gcschichle des 
Heieksstifts utid der SUidl Quedlinburg (Quedlmburg, 1828). 

QUEEN (O.E. ewen, wife, related to “ quean,” O.E. rweru, 
a hussy ; cf. Gr. ywi}: from root Ran-, to produce ; cl. genus, 
“ kin,” &c.), the title of the consort or wife of a king (“ queen 
I consort ”), or of a woman who is herself the sovereign ruler 
i of a state (“ queen regnant ”); the widow of a former 
' reigning sovereign is a “ queen dowager,” and, when the mother 
of the reigning sovereign, a “ queen mother.” 

For the position of the queen in English constitutional law see 
Consort, and for her hou-schold see Household, Royal. 

QUEEN ANNE’S BOUNTY, the name applied to a perpetual 
fund of first-fruits and tenths granted by a charter of Queen 
Anne, and confirmed by statute in 1703 (2 & 3 Anne, c. 11), 
for the augmentation of the livings of the poorer Anglican 
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clergy. First-fruits (annates) and tenths (dtcimae) formed 
originally part of the revenue paid by the clergy to the papal 
exchequer. The former consi.st of the first whole year’s profit 
of all spiritual preferments, the latter of one-tenth of their 
annual profits after the first year. In accordance with the 
provi.sion.s of two acts (5 & 6 Anne, c. 24, and 6 Anne, c. 37) 
about 3900 poor livings under the annual value of £50 were 
discharged from first-fruits and tenths. The income derived 
from first-fruits and tenths was annexed to the revenue of 
the crown in 153S (*fi Hen. VIII. c, 3), and so continued until 
1703. Since that date there has been a large mass of legisla¬ 
tion dealing with Queen Anne’s Bounty, the effect of which 
will be found set forth in a Report of a Joint Select Committee 
on the Queen Anne's Bounty Board, 1900. The governors 
consist of the archbishops and bishops, some of the prineij^ 
officers of the government, and the chief legal and judicial 
authorities. The augmentation proceeds on the principle 
of assisting the smallest benefices first. All the cures not 
exceeding £10 per annum must have received £200 before 
the governors can proceed to assist those not exceeding £20 
per annum. In order to encourage benefactions, the governors 
may give £200 to cures not exceeding £45 a year, where any 
person will give the same or a greater sum. The average 
income from first-fruits and tenths is a little more than 
£16,000 a year. In 1906 the trust funds in the hands of 
the governors amounted to £7,023,000. The grants in 1906 
amounted to £28,607, benefactions to £29,888. The 
accounts are laid annually before the king in council and tlic 
houses of parliament. The duties of the governors are not 
confined to the augmentation of benefices. They may in 
addition lend money for the repair and rebuilding of residences 
and for the execution of works required by the Ecclesiastical 
Dilapidations Act.s, and may receive and apply compensation 
money in respect of the enfranchisement of copyholds on any 
benefice. The governors arc unpaid ; the treasurer and 
secretary receives a salary of £1000 a year. He is appointed 
by patent under the great seal, and holds office during the 
pleasure of the crown. 

QUEENBOROUGH, a municipal borough in the Faversham 
parliamentary division of Kent, England, in the Isle of Sheppey, 
close to the junction of the Swale and Medway, 2 in. S. of 
Shecrncss on the South-Eastern & Chatham railway. Pop. 
(igoi) 1544. f he prosperity of the town has been revived in 
modern times by the establishment by the railway company 
of a branch line from Sittingboume in connexion with a service 
of mail and passenger steamers to Flushing (Holland), which 
run twice daily. The first copperas factory in England was 
established at Queenborough in 1579, by Matthias Falconer, of 
Brabant. In 1890 Portland cement works were built, and 
there is a large trade in timber. The town is governed by a 
mayor, 4 aldermen and 12 councillors. Area, 302 acres. 

A fortress, called Sheppey Castle, is said to have existed from 
an early period for guarding the pa.ssage of the Swale river. 
Queenborough Castle was built about 1361 by Edward III., who 
named the town after Queen Philippa and mode it a free borough, 
with a governing body of a mayor and two bailiffs. Charters 
were granted by subsequent sovereigns down to Charles I., who 
reincorporated the town under the title of the mayor, jurats, 
bailiffs and burgesses of Queenborough. The castle never had 
any military history, and having been seized by parliament 
together with the other royal possessions, and being considered 
of in.sufficient importance for repair, was demolished during 
the Commonwealth. The borough subsequently decreased in 
importance. The chief part of the population were employed in 
the oyster fishery. The town was first represented in parliament 
by two members in 1572 ; it lost its franchise by the Reform 
Act of 1832. 

QUEEN CHARLOTTE ISLANDS, a compact group lying off 
the northern part of the coast of British Columbia, and forming 
part of that province of Catiada. Geologically the group is 
composed mainly of Triassic, Cretaceous and Tertiary strata, 
pienetrated by intrusive rocks. It occupies a position similar 


to that held by Vancouver Island farther to the south, in regard 
to the mainland coast and its immediately adjacent islands, but 
is separated by a somewhat wider sea from the coast. It was 
named by Captain Dixon, who visited the islands in the “ Queen 
Charlotte ” in 1787. Although the islands promise to become 
important, because of their excellent harbours, the discovery of 
good seams of bituminous coal (be.sidc the anthracite already 
known), their abundant timber of certain kinds and their 
prolific fisheries, but little settlement has taken place. The 
wonderfully productive halibut fisheries of Hecate Strait, which 
separates these islands from the mainland and its adjacent 
islands, have attracted the attention of fishing companies, and 
great quantities of this fish are token regularly and shipped 
across the continent in cold storage. The natives, the Haida 
people, constitute with little doubt the finest race, and that 
most advanced in the arts, of the entire west coast of North 
Ameriac. They hod developed in its highest degree the peculiar 
conventional art of the north-west coast Indians, which is found 
in decreasing importance among the Tsimshians on the west, 
the Tlingit on the north and the Kwakiutl and other tribes 
farther south on the Pacific coast. The carved totem posts of 
the Haida, standing in front of the heavily framed houses, or at 
a little distance from them, represent the coats of arms of the 
respective families of the tribes and generally exhibit designs 
treated in a bold and original manner, highly conventionalized 
but always recognizable in their purport by any one familiar 
with the distinctive marks of the animal forms portrayed. 
These primitive monuments are, however, rapidly falling to 
decay, and the people who erected them arc becoming reduced 
in number and .spirit. The native population of the islands is 
less than 700. (F. F>. A.) 

QUEENSBERRY, EARLS, MARQUESSES AND DUKES 
OF. The Queensberry title, one of the many with which the 
Scottish house of Douglas is associated, originated in the creation 
of Sir William Douglas (d. 1640) as earl of Queensberry in 1633. 
He was the eldest son of Sir James Douglas of Druralanrig 
(d. 1616). His grandson William, the 3rd earl (1637-1O95), 
was created marquess of Queensberry in 1682 and duke of 
Queensberry in 1684; he was lord justice genCTal and an 
extraordinary lord of session. He was also lord high treasurer 
of Scotland, and served James II. as lord high commissioner to 
the parliament of 1683, but in 1686 he was deprived of his 
offices. He had assented to the accession of William and Mary 
and had again enjoyed the royal favour before he died on the 
28th of March 1695. His son James Douglas, the 2nd duke 
(1662-1711), was born at Sanquhar Gastle on the i8th of 
September 1662, and was educated at the university of Glasgow, 
afterwards spending some time in foreign travel. At the 
■Revolution of 1688 he sided with William of Orange and was 
made a privy councillor ; after he had become duke of Queens¬ 
berry in 169s he was appointed an extraordinary lord of session 
and keeper of the privy seal. He was the royal commissioner 
to the famous Scottish parliament which met in 1700, and just 
after the accession of Anne in 1702 he was made one of the 
secretaries of state for Scotland. In the latter part of 1703 he 
came under a temporary cloud through his connexion with the 
Jacobite intriguer, Simon Fraser, Lord Lovat, who had utilized 
Queensberry’s jealousy of the duke of Atholl to obtain a coin- 
mission from him to get evidence in France which would impli¬ 
cate Atholl. The plot was betrayed by Robert Ferguson, and 
Queensberry was deprived of his offices. However, in 1705 he 
wa.s restored and in 1706 he was again commis.sioner to the 
Scottish parliament; in this capacity he showed great ability 
in carrying through the treaty for the union of the two crowrw, 
which, chiefly owing to his influence and skill, was completed in 
1707. For this he was very unpopular in Scotland, but he 
received a pension of £3000 a year. In 1708 he was created 
duke of Dover and marquess of Beverley, and he obtained a 
special remainder by which his titles were to pass to his second 
surviving son Charles, and not to his eldest son James, who was 
an idiot. In February 1709 he was appointed third secretary of 
state, and he died on the 6th of July 1711, 
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Charles Douglas, the 3rd duke (1698-1778), who had been in many places. Clay-ironstone was formerly raised in con- 
created earl of Solway in 1706, was lord justice general from nexion with the anthracite from the coalfield. 

1763 until his death in October 1778. In 1720 he married The climate is dry and healthy. Originally a great extent 
Catherine, daughter of Henry Hyde, 4th carl of Qarendon; of the surface was occupied witli bog, but by draining much of 

this lady, a famous beauty, although very eccentric, was the it Ims been converted into good land. For the most part it 

friend of many of the wits and writers of her day, notably of is very fertile except in the hilly districts towards the north, 
Gay, Swift and Walpole. She died on the 17th of July 1777. and there i.s some remarkably rich land in the south-t'ast. The 
Their two sons predeceased the duke, and when he died his acreage under pasture is not quite twice that of tillage. Dairy- 
Hritish titles, including the dukedom of Dover, became extinct, farming is extensively practised. Agriculture forms the chief 
but the Scottish titles passed to his cousin, William, 3rd carl occupation, but the manufacture of woollen and cotton goods 

of March (1724 1810). is carried on to a small extent. The main line of the Great 

This William Douglas, who now became the 4th duke of Southern & Western railway traverse-s the county from N.E. 
Queensberry, is best known by his soubriquet of “Old Q.” On to S.W. by way of Portarlington and Maryborough; from 
the turf he was one of the most prominent figures of his time, the latter town branches run N. to Mountmcllick and S. to 
and his escapades and extravagances were notorious. From Waterford, and from Ballybrophy a line runs W. to Birr 
1766 to 1776 he was vice-admiral of Scotland, and in 1760 he (Parson-stown) and to Limerick. 

was made a lord of the bedchamber by George 111 .; but later The population (63,855 in iBpr ; 57417 in 1901) decreases 
he was an associate of the prince of Wales, being removed in excess of the average of the Irish counties, and emigration 
from his office in the royal household in 1789. A generous patron is considerable. Of the total about 88 % arc Roman 
of the stage and of art, he was to the end of his life a “ noble Catholic, and almost the whole is rural. Maryborough (the 
sportsman ” of the dissolute type, and his degeneracy was the county town, pop. 2957), Wountmelliek (2407) and Mountrath 
theme both of Wordsworth and of Burns. He died unmarried, (1304), with Portarlington (1943, partly in King’s County), 
hut not without children, in London on the 23rd of December are the principal towns. The county is divided into eleven 

i8io. The dukedom of Queensberry and some of his other baronies, licclesiastically it is in the Protestant dioceses of 

titles, together with his fine seat Drumlanrig Castle, now passed Dublin, Killaloc and Ossory, and in the Roman Catholic dio- 
to Henry .Scott, 3rd duke of Buccleuch, in whose family they ceses of Kildare and Leighlin, Ossory and Killaloc. Assizes 

still remain ; but the marquessate of Queensberry descended are held at Maryborough, and quarter sessions at Abbcyleix, 

to Sir Charles Douglas (1777-1837), the representative of : Borris-in-Ossory, Graigue (a suburb of Carlow), Marylxirough, 
annllier branch of the Douglas family, who became the 5th | Mountmellick and .Stradbally. I he county is divided into the 
marquess. j Leix and Ossory parliamentary divisions. To the Irish parlia- 

John Sholto Douglas, 8th marquess of Queensberry | ment two members were returned fur the county and two each 
(1844-1900), son of Archibald William, the 7th marquess | for the boroughs of Ballinakill, Maryborough and Portarlington. 
(1818-1858), became a well-known patron of sport and partieu- • The territory now included in Quix-n’s County covered the 

larly of pugilism. He helped to found the Amateur Athletic ■ districts of Leix, Slcwmarg)', Irry and part of Glenmaliry, until 

Club in i860, and the new ruJes for prize-fighting, drawn up in in 1556 it was made shire ground under the name of Queen’s 
1867, w'cre called after him the " Queensberry' Rules.” He j County, in honour of Queen Mary, the place chosen for the 
married the daughter of Alfred Montgomery, and was succeeded ; county town being named Maryborough. Three miles south of 
hy his son, Percy Sholto, 9th marquess (b. 1868). j Stradbally is Dun of Clopook, an ancient dun or fort occupying 

QUEENSCLIFF, a town of Grant county, Victoria, Australia, the whole extent of the hill. Aghaboe, where there are the 
68 m. by land and 32 by sea S.W, by S. of Melbourne. Pop. ! ruins ot the abbey, wa.s formerly the seat of the bishopric of 

(1901) 2025. It lie; on ShorllataLs Bluff, a small peninsula ' (Xssory. There are no remains ot the abbey of Timahoe founded 

connected with the mainland by the Narrows, a contracted by St Mochua in the 6th century, but in the neighbourhood 

strip ol land some 400 yds. broad. Queenseliff is a favourite there is a fine round tower, 96 ft. high. Ahbeyleix, a small 

watering-place, having a fine pier and excellent and safe sea- market town south of Maryborough, hod a famous Cistercian 
bathing. It is also a pilot station ; and the quarantine station ; foundation of the 12th century. The church of Killeshin, in 

for vessels entering Port Phillip is near the town. ; the S.E. of the county, exhibits fine curving of the Norman 

QUEEN’S COUNTY, a county of Ireland, in the province of ■ period. Among the principal old castles are the ruined fortre.ss 
Leinster, bounded N.W. and N. by King’s County, E. by | of the (J’Mores occupying the precipitous rock of Dunamase, 
Kildare, S. liy Carlow and Kilkenny, and W. hy Tipperary ; | 3 m. E. of Maryborough, Borri.s-in-Ossory on the Norc, and 
area, 424,723 acres, or about 664 .sq. m. The surface is for the ! Lea Castle on the Barrow, near Portarlington, erected by the 
mo.st part level or gently undulating, hut in the north-west Fitzgeralds about 1260, liurnt by Edward Bruce in 1315, again 
rises into the elevations of the Sliei'C Bloom Mountain,-!, the ; rebuilt, and in 1650 laid in ruins hy the soldiers of Cromwell, 
highest summit being Arderin, 1733 ft. In the central part 1 QUEENSFERRY, a royal and police burgh of Linlithgow- 
of the countv there is a large extent of bug. The south-east shire, Scotland. Pop. (1901) 1850. It is situated on the 
portion is included in the Leinster coalfield. Nearly the whole ! S. siilc of the Firth of Forth, 9 m. by road N.W. of Edin- 
of the county is drained either by the Barrow, which has its burgh and about i m. from Dahneny station on the North 
source in the Slievc Bloom Mountains, and forms at various j British railway, and is sometimes called South Queen.sfeny, 
points the boundary with King’s County, Kildare and Carlow, | to distinguish it from the Queensterry on the opposite shore, 
or by the Note, which enters the county from Tipperary near ) Of old it was the ferry giving access to Dunfermline and other 
Borris-in-Ossory, and flows east and then south till it reaches j places on the north side of the firth, its u.sc in this respect by 
Kilkenny. The lakes are few and small, the largest being Margaret, the queen of Malcolm Canmore, originating its name; 
Lough An-aghmore on the north-western boundary. The \ just as Port Edgar, ^ m. W., was named after her brother. 
Grand Canal enters the county at Portarlington, and runs | Edgar Atheling. The Hawes Inn, which figures in Sentt’s 
southwards to the Barrow in Kildare, a branch passing west- i Antiquary, was the terminus of the run from Edinburgh in the 
wards 12 miles to Mountmcllick. j coaching days. Queensferry became a burgh of royalty in 

The limestone plain prevails in this county, but the high 1363, a royal burgh in 1639 and a police burgh in 1882, and 
coalfield, shared with Kilkenny and Carlow, rises from it in ! belongs to the Stirling district group of parliamentary burghs 
the south ; while the Slieve Bloom Mountains, a round-backed j (with Stirling, Culross, Dunfermline and Inverkeithing). The 
Old Red Sandstone mass with Silurian inlicrs, dominate the i principal structures include, besides the small parish church of 
lowland west of Maryborough. The limestone itself produces | Dalmcny (the best example of pure Norman in Scotland), the 
a range of hills near Stradbally, on which the fortress of Duna- Countess ot Rosebery Memorial Hall (erected in 1893 by the 
mose stands conspicuously, liisker-gravels provide sandy soils I carl of Rosebery), a library and reading-room, and a public 
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hall which also does duty as a town hall. A Carmelite friary 
was converted into an Episcopal chapel in i8t;o. There is a 
large oil-works in the parish. Dalmcny House, the seat of the 
earl of Rosehery, lies in beautifully wooded grounds about 
2 m. K. of the ferry. In the park, on the seashore facing Drum 
Sands, stands Barnbougle Castle, a building of unknown age 
which became the scat of the Mowbrays in the 12th century. 
After passing into the hands of the earls of Haddington, it was 
purchased in by Sir Archibald Primrose, an ancestor of 
the earl of Rosebery. The castle was thoroughly restored in 
1880. Dundas Castle, i* in. S. of Queensferry, was a scat of 
the Dundases from 1124 to 1875, was besieged in 1449, reecived 
a visit from Cromwell in 1651 and was partly rebuilt about 
1850. Hopetoun House, nearly 3 m. W. of the ferry, was 
begun about 1696 from the plans of Sir William Bruce of Kinross 
and completed by Robert Adam. It is the seat of the marque.ss 
of Linlithgow. Abercorn. a little to the west, gave the title 
of duke to a branch of the Ilamiltons. It was the site of an 
ancient monastery, and from 681 to 685 the see of the earliest 
bishopric in Scotland. 

QUEENSLAND, a state of the Australian rommonwcalth, 
occupying the whult^ of the north - eastern portion of the 
Australian continent, and comprising also the islands in 'lorres 
Strait. (For map. see Australia.) It lies between io° and 
29° S., and is bounded on the N. by Torres Strait and the Gulf 
of Carpentaria, on the W. by South Australia and the Northern 
Territory, on the S. by New South Wales and on the E. by 
the Pacific Ocean. It has an area of 668,497 sq. m., a coast¬ 
line of 3000, is 1250 m. long and 950 m, wide at its widest part. 

With so extensive a seaboard Queensland is well favoured 
with ports on the Pacific side. Moreton bay receives the 
Brisbane river, on whose banks Brisbane, the capital, stands. 
Maryborough port is on the Mary, which flows into Wide Bay ; 
Buntlaberg, on the Burnett; Gladstone, on Port Curti.s; Rock¬ 
hampton, up the Fitzroy (Keppel Bay); Mackay, on the 
Pioneer; Bowen, on Pori Denison ; Townsville, on Cleveland 
Bay. Cairns and Port Douglas arc near Trinity Hay ; Card- 
well is on Rockingham Bay; Cooktown, on the lurdeavour; 
Thursday Island port, near ('ape York ; and Normanton 
and Burkctuwn near the Gulf of Carpentaria. 'Phe quiet Inner 
Passage, between the shore of the Oeat Iliirrier Kecf, 1200 m. 
long, favours the north-eastern Queensland ports. Brisbane 
was founded in 1826, hut colonization was restricted until 
1842, when the Moreton Hay district of New South Wales was 
thrown open to settlors. It was named Queensland ** on 
it.s separation from the mother colony in 1859. A broad 
plateau, from 2000 to 5000 ft. in height, extends from 
north to south, at from 20 to 100 m. from the coast, forming 
the Main Range. The Coast Range is less elevated. A plateau 
goes westward from the Great Ilividing Range, throwing most 
of its waters northward to the gulf. 'I'hc Main Range sends 
numerous but short streams to the Pacific, and a few long 
ones south-wc.stward, lost in earth or shallow lakes, unhtss 
feeding the river Darling. Going northward, tlic leading 
rivers, in order, are the Logan, Brisbane, Mary, Burnett, 
Fitzrny, Burdekin, Herbert, Johnstone and Endeavour. The 
Fitzroy receives the Mackenzie and Dawson ; the Burdekin 
is supplied by the C^pc, Belyando and Suttor. The chief 
gulf streams are the Mitchell, Flinders, Leichhardt and Albert. 
The great dry western plains have the Barcoo, Diamantina, 
Georgina, Warrego, Maranoa and ('ondaminc. {T. A. C.) 

Gt'oloay .—Queensland consists geologically of three areas*. The 
eastern division of the state, inclutling all the Cape York Peninsula 
and the mountainous areas behind the coast, is occupied by the 
Queensland Highlands, which are built up of a foundation of 
Archean and contorted Lower Palaeozoic rocks, upon which, rest 
some sheets of comparatively horizontal Ujiper Palaeozoic ami 
Mesozoic rocks. The rocks of the Highlands sink to the west below 
the Western Plain.s, which consist in the main of a sheet of 
Cretaceous clays, capped by isolated ridges and peaks of Desert 
Sandstone. In the far we.st the plains end against the foot of an 
Archeau tableland, which is the north-eastern projection of the 
Western Plateau of Australia. 

The oldest rocks in Queensland are gneisses and schists, which 


appear to underlie the whole of the state. They were originally 
regarded as metamorphosed Silurian rocks, which had been converted 
into gneiss, mica-schists and liornbleride-schivsts. Their Silurian 
, age was aflirined owing to their lithological resemblance to rocks 
I in Victoria, which were then regarded as Silurian, but have since 
I been shown to be Archeau. The gneisse.s and schists occujiy the 
Barklay Tableland, the Cloncurry Goldlield and the rocks of the 
Mackinlay district in the west of the slate. The second chief 
Archcan area is around Charters Towers and the Cape Goldfield ; 
it includes quartzites, conglomerates and slates, striking from 
north-west to south-east. The third Archean area occupies the 
Gilbert, Woolgar uiul Etheridge Goldfields, and is composed of 
schists trending from west to east, and with dikes of diorite and 
quartz-jiorphyry. Smaller Archean outcrops occur south of Bowen 
in the Clarke Range and on the Peak Downs. To the Archean 
series doubtless belong some of the many granitic ma-ssifs, including 
those of Charters Towers, Kavenswood and t>oydon ; but some 
of the granitic rocks are of Lower Carboniferous age, and some 
arc apparently Mesozoic. 

The Lower Palaeozoic se<limentary rocks are widely distributed, 
but owing to the rarity of fossils they are not well known. In the 
south-west of Queensland there are some Ordovician rocks, the 
eastern continuation of those in the Mactlonnell Ranges. Siluruiii 
limestone.s occur 111 the mining field of Chillagoe aiid at Mount 
Wyatt. The Upper Palaeozoic systems are well developed, even 
when many of the schists, which have been included in the Devonian, 
are eliminated. The Middle Devonian is represented by the 
Hurtlekin limestones, which contain a rich fossil fauna corresponding 
to the Bueban iunl Hindi limestones of Victoria. The Middle 
Devonian limestont's occur on the Marble and Hunter Islands in 
the Northumberland Archipelago. The Devonian rocks in the 
Pentiand and Gilbert district are estimated bv Jack to be over 
20,(XK> ft. in thickness ; but they probably include some Lower 
Palaeozoic LK*ds. 

The Queensland ('arboniferous system is divided into five series— 
the Gympie. Star and the three divisions of the Bowen beds. The 
lowest series is the Gynque, which occurs between Brisbane and 
Maryborough. It consists of shales and sandstones, and is 
traversed by dikes of diorite, which often contain pyrites and gold. 
The age of these gold-bearing rocks in prove<l 1)\’ the presence ol 
such fossils as Frixhirtus cora and Proforelcpora ampla. The Gympie- 
series is well developed in tin* districts of Burnett. Broad Sound 
Bay and Wide Bay, along the coast Irom Port Curtis to the south of 
CajK* Palmersion. The Gympie beds arc greatly contorted, ami 
those of the Star series are regarded as younger, because they are 
less di.stnrlw*<l. They are l>est known in the basins of the Great 
and Little Star rivers, tributaries of the Upper Burdekin. They 
are best developed on the Belyando river and in the Drummoml 
Range, where tlw shales and snndstoiie.s yield abundant fossil 
fish ; on tlie Star nver the shales contain Lepidodcudron, The 
Itoweii beds are divided into three senes which represent the upper 
pari of the Carbonilerous. The Lower Bowen series consists of 
agglomerates and altered rocks exposed in the Toussamt Range; 
farther south, the Lower Bowen beds consist of grits, sandstones 
and shales, which have been altered by some granitic intrusions. 
The Middle Bowen senes contains beds with Vroductus, corn and 
(ilo<tsopteris. TheUppiT Bowen beds contain coal seams, abundant 
remains of (jlossoptcrti and one marine band. They form the cent re 
of the basin of the Bowen coalfield ; while the Midtile Bowen beds 
outcrop ill a band around it. The Upper Bowen beds occur nlso 
at Townsville ami Cooktown in Northern Queensland. 

The rocks of the Mesozoic group maybe divided into twodivision.s. 
of which the lower includes terrestrial (lepo.sjts containing coal 
seams ; the upper is mainly a marine formation, hut it teninnatc-.s 
with a further development of terrestrial deposits. The Lower 
Mt‘sozoir. division includes the Butriiin and Ipswich series. The 
Bnrrum series occurs along the eastern coast from Laguna Bay. 
through Wide Bay and Maryborough, to Blackwater Creek ; ami 
it extends inland for about 30 ni., where it is faulted against 
the Gympie beds. The western edge ol the Bnrrum beds are de- 
scrilH'd as highly altered in places, by contact with granites. The 
Ipswich series occupies 12.000 so. m. in the south-eastern corner 
of Queensland, ancf is the northern continuation of the Upper 
(ylarence series of New South Wales. It contains coal seams wluch 
have been worked, though the coal U of inferior value to that of 
the Carboniferous of New South Wales. One seam, on .Stewarts 
Creek, near Rockhampton, is 26 ft. thick. Interbedded ba.salts 
occur in the Ipswich oeds. forming the scarp of the Toowoomba 
Range. The Burnim ami Ipswich beds have been included in the 
Trias and the Jurassic, or in both systems as the Tnas-Jura, but 
according to A. C. Seward their characteristic fossil, Taniieptcris 
dainireci, is of Lower Oolitic age. 

The Cretaceous system is represented by a lower group of marine 
clays forming the Rolling Downs formation. They are said to rest 
conformably upon the Ipswich beds, and some of the fossils found 
in these betls were first de.scribed as Upper Oolitic. The affinities 
ol the fauna arc in part with Lower Cretaceous and in part with the 
Cenomanian ; so l)Oth these series may be represented. The Roll¬ 
ing Downs formation consists in the main of clays, forming the 
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impermeable cover over the subterranean stores of water, which 
maintain the llowing wells of central Australia. The Rolling Downs 
formation underlies the whole of the Western Plains of Queensland, 
from the fool of the Queensland Highlands, westward to the Barklay 
Tableland ; and it extends from the Gulf of Carpentaria on the north, 
across the state into South Australia ami New South Wales. The 
Desert Sandstone overlies the Rolhng Downs formation. Its 
age is shown to be Upper Cretaceous by some marine fossils from 
Maryborough and Croydon, which are said to be from rocka iuter- 
beddetl in it. In the interior, the Desert Sandstone is entirely of 
terrestrial and lacustrine origin, and the only fossils are obscure 
lant remains and the silicilied trunks of trees. Ghssopteris has 
een collected on Betts Creek from a rock identified as Desert Sand¬ 
stone. which IS said to overlie the Hulling Downs formation ; but 
there is probably some mistake in the stratigraphy, as 
is only found in Coal Measures wliich are clearly ot Palaeozoic age. 
If it iiacLsurvivcd into the Cretaceous, some specimens of it would 
doubtless have been obtained from the coal seams of the Lower 
Mesozoic. The Desert banilstone once covered nearly Ihree- 
quarter.s of Queensland, having a wider range than the Rolling 
Downs formation. It was forme<l partly on land, partly in fresh¬ 
water lakes and partly in arms of the sea. as at (.‘roydon ami Mary¬ 
borough. There is no trace of volcanic rocks iu this period, and the 
vitreous surface of the iJesert Sandstone is due to tlie deposition 
of efflorescent chert. The Desert Sandstone formation has now 
been weathered into isolated plateaus ami tent-shaped lulls. 

The Cainozoic group includes many volcanic rocks, mainly sheets 
of basalt, as at Townsville and Hughenden. Near Herbertou, 
betwt'on the liead of the Burdekin and the Kinasleigh Riv'T. tlie 
basalts occu]>y ztxxD sq. m. of country. Their age appears to be 
Oligocenc, as they probably correspond with the oldest Cainozoic 
liasalts ot Victoria. Volcanic rocks of a later period occur north of 
Cooktown, and in the Kinasleigh River, where the eruptive centres 
are recognizable ; and a series of hot springs, some of which are 
described as geysers, represent the last stage of volcanic activity. 
The most inqiortant Cainozoic sedimentary rocks are the l>onc 
breccias, made uji ol bones of extinct mar.supials. .suchas Diprotodon. 
Thylacolfo and giant Kangaroo.s. 'I'hey app<*ar to have been 
bogged in the mud by drying water holes, during droughts. The 
bones also (x:cur in beds of gravel and sand, ami they have l>ccn 
found in places covered by 188 ft. of overlying deposits. Caves 
occur in the limestones, and on their floors there are beds 
yielding hones of marsupials and extinct birds ; but no well 
authenticated case of the ancient remains of man has yet been 
established. 

The chief mineral product of Queensland is gold, found m veins 
in Archean. P«alaeo2oir nnd Lower Mesozoic rocks. The most 
famous gold mines are Mount Morgan, now clianging info a copper 
mine. Charters Towers and Gympie. Tin is found in the fields of 
llerlierton. Cooktown and Stannary Hdls. Copper occurs near 
Herherton. Ciullagoe and Mungana. coal in southern Queensland 
in tlie TTpper Carboniferous and Lower Mesozoic dejiosits. 

A full account of the geology of Queensland up to 1892 is given 
in Jack and Ktheridge’s Geolos^y of Qunrn-iland. The tectonic 
geology of the coast-line has been described by E. C. -Andrews, and 
the general gi“r>logy is described in the num<'rous valuable publica¬ 
tions of the Geological Survey of Queensland. A summary ol the 
mineral resources was issued by the Queensland government in 
1901. Information regarding the artesian water supply is given 
in the .Annual Reports of the Queensland Hydraulic Engineer. 

(J.W.G.) 

Flora. —The Quecn.sbnd flora comprehends most of the forms 
peculiar to Australia, with the addition of about five hundred 
specu's belonging to the Indian and Malayan regions. There are 
no mountain ranges of sufficient altitude to make any appreciable 
change in the plant-life. Bellenden Ker, the highest mountain in 
tropical Australia, has a height of only fjaoo ft., and the plants ' 
growing upon its summit, as well as on the highest parts of the ! 
neighbouring mountain.s, are for the most part similar to those 
on the low lands in the southern parts of the state, and the plants 
which may be considered as peculiar to these heights are few 
in number of species. They consist of a L^ptospermum and a 
(?) Myrtu.^i, which attain a height of about .to or 40 ft., and have 
widespreading. densely loave<l heads. The most attractive of the 
tall shrubs are Dracnphyllum Saycri. of which tliere are two forms. 
Rhododendron f.ochne and Oritex jra^^ran^. A few orchids of small 
growth are met with, but the only large species known to inhabit 
these localities is the normal form of Dcndrolnum speciofium. These 
high spots have a few ferns peculiar to them, and of others it is the 
only known Australian haliitat ; for instance, the pretty white- 
fronded Java Bristle-fern {Trichomane-i pallidum) has only so far 
in Australia been met on the south peak of Bcllendeu Ker; here 
also Tode.a Frascri may be seen with trunks 2 to 3 ft. high. The 
sides of these mountains are clothed by a dense forest scrub growth, 
some of the trees being very tall, but diminishing in height towards 
the summits. Palms and fern-trees are plentiful, but the greatest 
variety are met with at about 4000 ft. altitude. So far this is 
the only known habitat of that beautiful fern-tree Rebcccae 

var. commvtata, peculiar for the wig-like growth at the summit of 
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its stem, which is formed by the metamorphosed lower pinnae and 
pinnules. 

The Myrtaceous genus Eucalyptus, of which sixty .sjH'cies are 
found, furnishes the greater part of what is designated “ Hard¬ 
woods,” the kinds being variously termed “ Box,” ‘‘ Gum.” " Iron- 
bark,” ” Rloodwood.” “Tallow-wood.” ” Stringy-bark,” &c. 
These are mostly trees of large size. Other large trees of the order 
which supply hard, durable timber are the broad-leaved tea- 
tree {Melaleuca leucadendrun anti others), “ Swamp Mahogany ” 
{Irisianxasuaveolvns), ” Brisbane Box ” {T. conjerta), ” Turpentine” 
(Syncarpia laurxjolia), ” Keebeen” ( 5 . Hillii), ” Kcnda ” [Xantho- 
sUmon oppositifolius). 'i'liesc are most generally cut at sawmills. 
Other orders, however, furnish equally serviceable, large-sized 
limber, particularly the following Sour Plum ” {Owetna venosu, 
Meliaceae), “ Red Cedar ” {tedrela Too:xa). ” Crow’s Ash ” {IHtxtder.sia 
australis, Meliaceae), “Burdekin Plum” {IHeio^ymum Solandri, 
Anacardiaceae), “Bean-tree” [Castanospermum uu.%iriile, Legumin- 
osae), "Johnstone River Teak” {AftcUa auslrulis, Leguminosae). 
" Rmgy Rosewood” {Acacia glaucescem, Lcgumino.sae), "Black 
Walnut ” (CVypfocarya Palmerstoni, Laurineae), “ Ilill’.s Teak” 
{Dissiliaria hah^hioidcs). Many Ireei? yield wood particularly 
adapted for carving and engraving, such as the “ Native Pome¬ 
granate ” (Capparis vohilis), the " Native Orange ” {Citrus 
australh). “ Sour Plum ” {Owcnia acidulu), “ Ivorywood ” {StphotW'- 
don au.ftrale). Coachbiiilders and wheelwrights use the wood ot 
many myrtaceous trees and several others, with Flindersias 
(Meliaceae). whilst tool-handles are also formed from these and other 
trees. There is also a large variety of woods suited for cabinet- 
makiiijj^ and building. A large number furnish tannin barks, gums. 
Ac, The tannin liark.s are mostly derived from various kinds of 
acacia. Three spice barks, locally known as sas.safras. are employed 
for flavouring—m the northern parts, Daphnandra aromatica, a 
Mommiaceous tree and Cinnamomum Tamain ; and in the southern 
parts Ctnnamomuw Ohverx. Many indigenous plants are used in 
domestic meilicines, and several are recognized in the Pharma- 
copaein, such as Eucalypts, Cinuamomums, Sideroxylons, Alstonias. 
Duboisias and Piper.s. 

With regard lo fodder-pUnts. no coualry Ls better furnished ; 
there ate many herbs and a large number of salt bushes and other 
shrubs, which form excellent auxiliaries to the food supply for 
stock. It is, however, to the grasses that the excellence of the 
|>astures is mainly due. On the extensive plains where the best 
species abound may be seen a large number of the genus J^anicum, 
ol which the following are looked upon witli the greatest favour 
"Vandyke gras.s,“ a form of P. ffavidiitn, “Cockatoo grass” ( 7 *. 
scmtalatum}. on the roots of which a species of cockatoo, in some parts 
of North Queensland, feed.s; ” Barley grass ” (P. dccompositum and 
P. distachyiim) “ Blue grass” {Andropo^on sericeus. A. pertusus, 
A.rc 1 ractus, 2 .u*\A.crianthoides) ; “ Russell River grass ” (7^a5/5a7«w 
^almaira, nearly allied to the .South American species P. pamculatum, 
P. minutidorum. and P. hrcviiolium, Agropyrutn •icahrum) ; " 'J'all 
Oat grass ” {Anihistiria avenacra) ; “ Land.sborough grass ” {Anthi.s- 
tiria nxembrauacca) ; Danihoma racemosa, D. pilosa, D. pallida, and 
/). scmiannularis ; Sporobolu’i lienthami, an excellent species found 
near the Diamantina and Georgina rivers, and S. actiuocladus ; 
Stipa aristiglumis, Lrptochlon rhinertsis, Microlaena stthoides ; 
“Early spring grass” (Friorhloa punctata), with the following 
“ Love grassc.s ” Prnumti, E. chactophylla, E. pilosa 

and E. tenella. The " Mitchell grasses” {Astrchla pccUnatu) and 
its varieties, viz. the Wheat {triticoidcs), the weeping {elymoides) 
and the curly {citrvifolia), are tho.se that have tlie most extra¬ 
ordinary vitality, but some stockholders consider that the " Sugar 
grass” or “ Brown Top” {Pollinia fulva) surpasses them in its 
quickness of bursting into leaf with the first showers of rain. 

Amongst the fruits are Antidesma Bttnxus, A. Dallachyavum, A. 
erostre. A, Gharseuthilla. and A. parvijoliunt, called cherries or 
currants according lo the .size of the fruit they bear, the jelly made 
from the fruit of some s]>ccies being m nowise inferior to that made 
from the European red currant. The Kumquat or hinc ot Southern 
Down.s country {Atalantia glauca) makes a peculiarly nice-flavoured 
preserve. Of the- allied genus Cxtrus two species arc met with 
in the south, C. australis, which has a round fruit 1 io 2 in. in 
diameter; the other, C. australasica, with long linger like fruits 
3 or more inches long and about 1 m. in diameter ; of this a red 
variety (C. inodora), which is only met with in the tropics, bears 
a fruit often in. long by m diameter. All those fruits 
arc juicy, and of an agreeably .sharp, acid flavour. " Davidson’s 
Plum ” {Davidsonia pruriens) is a fruit with a sharply acid, rich, 
plum-coloured juice, sometimes attaining the size of a gooiH'^s egg. 
Of the genu.H Eugenia, over thirty are indigenou?. ami fully one 
third produce more or less useful fruits. One Fig {Fxcus gractltpes) 
produces a fruit used for jam and jelly. Two Carcimas are recorded 
as indigenous, but of one only (G. is the fruit known. 

It is’of a depressed globular form, .sometimes 3 in. in diameter, 
very juicy, and of a pleasant flavour, Leptomeria acida. one of 
the very early fruits used by Australian colonists, is met with in 
some localities. The “Finger Berry” or “Native Loquat ” 
{Rhodomyrlus macrocarpa) makes a good jam, but is in bad repute 
for use in the raw state, perhaps owing to a peculiar fungus at 
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times iouml to infest the berries. The Queensland Raspberry 
{Rubus rosacfoliui) is widely spread and commonly used, mit the 
fruit is rather insipid. The representatives of the genus Fihs all 
belong to the sub-genus several of them, although iwmewhat 

acrid, are useful for jam and jelly : probably the best for the purpose 
IS one mot with near the Walsh River. V'. Gardincri, which is said 
to bear bunches from t lb to 2 Ib in weight, the berries being large 
and of pleasant flavour. A large number ot nut-like fruits are us^ 
by the aborigines for food, but the only ouc used by the white 
population is the fruit of Macadamia iffnifMia, the Queensland nut. 

The foliage of many plants yields by distillation essential oils, 
particularly F.ucalypts, Backhousiaa and other Myrtaceous plants, 
as well as some belonging to Rutaceae and Labiatao, especially the 
genu.s Mentha, Apart from plant.? of economic value, there is a 
profusion of ornamcutal plants, shrubs, trees and parasites. Of 
terns, one-half of the kinds met with in Australia are found in 
Queensland as well as in the other .states, one-fourtli in Queensland 
alone, the remaining fourth belonging to the other states, but not 
to Queensland. The indigenous ferns equal in number those of New 
Zealand, and are three times the number of those of Great Britain, 

Fauna. —Tlie lantl fauna of Queensland is es.scntiaUy one with 
that of the entire continent. But the geographical position of the 
state, which exposes il to the climatic and transporting influences 
of the intcrtropical Pacific, lia.s to a notable extent impressed 
on its fauna characters of its own. It has thus been made the 
headquarters of Australian binl-life on land and fish-Ufc at sea, 
the moisture of its coastal regions and tlie warmth of its tidal 
waters being eminently favourable to thal wealth of insect mid 
other low types of life winch determines the multiplication of 
the higher. The quadrupeds of Queensland are of tKe ordinary 
Australian type already described. Of the predominant class, 
the marsupials, one of the most interesting forms i.s the Tree- 
Kangaroo {Dendrolaf’us), as. apart from the habit of climbing trees, 
which is shared to some extent by the Rock-Wallabies, they aflord 
a proof of the one-time continuity of the fauna with that of the 
islands to the north, when land communication still existed between 
the two areas. Of these curious animals, two species at least are 
known. As to the rest of the marsupials, there is of course a general 
resemblance to those of the continent as a whole, but this is accom¬ 
panied by much evolution of forms, especially among tlxe smaller 
sorts, recogniz<'d by difTerences which are occasionally sufheient 
to mark off distinct generic, or even more differentiated groups. 
The larger Kangaroos are pretty conservative in character every¬ 
where, while the common Wallabies, the Rock-Wallabies and the 
Kangaroo-Rats exhibit a greater tendency to differ from their 
southern and western kindred. The Koala, or native Bear, is 
almost absolutely invariable, a sign of the antiquity of the rare. 
The Opossums and the so-called Klying-Opos.'sums are not many 
in s|K*cies. and arc dwarfed descendants from a more flourishing 
ancestry. The Bandicoot family (Peramelidae)js fairly represented: 
it includes the rabbit-bandicoot, which crosses in its eastern range 
the western border of the country. Carnivorous marsupials of 
destructive powers are few ; the largest of them, the spotted-tailed 
native cat (Vnsyurus maculatus), is the most troublesome. Superior 
in size to the domestic cat, this pretender to the rank of cat is able 
to devastate a whole hen-roost lu a single night, and is even said 
by the aboriginals to attack their infants. With the exception of 
a smaller species of the same kind, and a brush-tailed ally very 
much smaller, but yet able to kill a fowl with a single bite, the rest 
(marsupial mice) arc but partly carnivorous, chiefly insectivorous, 
and therefore useful. This fauna is now fortunately deprived of 
the Thylacinus (NativeTiger) and Sarcophilus ^Native Devil), which 
have been driven by physical changes southwards to Tasmania, 
and, it was thought until lately, of the Wombats, but a new species 
of these inoffcn.sive bnrrowcrs has recentfy been discovered within 
the southern borders of the state. One other peculiarity in the 
form of a marsupial mammal is the little Musk-Rat {Hypsipryrmius), 
Inhabiting those northern scrubs which are so prolific in other 
animal forma foreign to the rest of Australia, and aeem to Have 
received some of their denizens from the Malay Archipelago and 
some from the Papuan Islands. The remarkable deposits of fossil 
bones, extending in patches throughout the length of the country, 
are sufficient proof tliat in former times a much larger number of 
animals were supported by it than arc now to be found within its 
borders. Queensland has only one native carnivorous beast, the 
dingo, not a marsupial. Rats and mice of native origin are in 
considerable variety; among them arc the Jumping Rats {Hapoiotis). 
Jerboa-like little ahimais, which are seldom seen. The bats are of 
sever^ species ; the most notorious of them are the great fruit-bats, 
or flying-foxes, which the fruit grower could well enough spare. 
The Sirenlan mammal, the dugong, haunts nearly the whole of 
the coast-line. The Echidna, a porcupine ant-eater, and the 
platjqius are met with in the south. Balrachians arc limited to the 
frogs and their neare.st allies- that is, to the tailless division of the 
order, the tailed batrachians (newts, fkc.) being, as far as is known 
at present, entirely absent. The greater part of the frogs are 
arboreal in habit, the most familiar being the large Green Tree Frog. 
The exuberance and diversity of their food have doubtless been 
the cause of their differentiation into many distinct .species, which 


enables them to play a very useful part in checking the undue 
increase of noxious insects. Snakes, on the other hand, are in too 
great variety for human interests, as they live very largely on insect- 
feeders. The great majority belong to the venomous Colubridac, 
but fortunately the kinds of which the bite is more or less deadly 
are not numerous, and snake-bite is one of the rarest causes of 
death. Those with the worst reputation are the Black Snake and 
the Orange-bellied Black Snake {Fseudechis), the Brown Snake 
(/)<>f«fl»t.«a), the Keeled Snake {TropiderMs), and the Death Adder 
(/fcnnf/iopix). The principal non-venomous species are. the Pythons 
or constricting snakes, r.g. the common Carpet Snake {Morelia}, 
the Jong lithe Tree Snake {Dendrophia) and the Fresh-water Snake 
{Tropidonotus). The Black-headed Rock Snake {Aspidiotes), one 
of the Pythons, is said to reach the length of from 20 to 25 ft., but 
to be perfectly inoffensive. Several kinds of marine snakes occur 
on the coasts, and all are to be uccounled dangerous. Of reptiles, 
the m(X3t numerou.s group by far is that of the lizards, which liavc 
among them representatives of each of the leatling families of the 
class except the Chameleons. Tortoises are exemplified by many 
forms in tne fresh waters ; on tlie coasts by the leather-back, the 
edible turtle ami the tortoise-shell turtle. Queensland waters are 
not at present infested by any species of alligator, though in times 
past one of large size was a scourge on the borders of the then 
inland sea. The crocotlilian of its coasts is the crocodile of llie 
Indian Seas, which range.s over the whole of the western tropical 
Pacific, and wanders south into Queensland waters as far as Keppel 
Bay. In the fresh-water pools of the northern tableland is found 
a small ami harmless crocodile (PAiiax) of a very uncmnnion form. 
The avifauna 13 to the naturalist exceedingly attractive, for it is 
full of surprises and interesting lines of research, while to the artist 
it IS a storehouse of form and colour. Where flowering and honey- 
yielding trees prevail, a profusion of birds seek their food cilJier on 
the insects attracted by the honey, or, if so fitted, on the honey 
itself. Accordingly, the most stnkiug feature of the bird-life, amid 
the forests of eucaJypts and acacias, is its richness in honey-eaters 
and insect-destroyers. The former, however, taken as a whole, 
are not a natural group, but include a family of perching birds and 
a portion of the parroquet family, both furnished with brush 
tongues adapted to the extraction of honey. A second characteristic 
IS the great development of that quaint company, the bower birds, 
among them the regent bird, satin bird, cat birds, <S:c., constructors 
of the elaborate playgrounds which have excited so much attention, 
A third is the presenccin one small part of the territory of acasaowary, 
and on its seaboard of three kinds of rifle birds, both extensions 
southwards of the tropical families of cassowaries and paradise 
birds. In the same region of prolific vegetation the handsome 
fruit-pigeons arc also outliers of a large family of such pigeons 
spread through the Papuan jungles. There is one species of lyre¬ 
bird found in theflouthern highlands; the giant kingfi.sher. a laughing 
jackass, is found in the same region. The Scrub-turkey {Catheturus) 
heaps its mound of rotting debris to ferment in the shade of the 
jungles and give warmth to its eggs ; the Scrub-hen {Mcf;apodius) 
piles lip sand on the beach lor the sun to furnish the necessary 
temperature. The comparative paucit y of birds of prey {Falconidae), 
and the almost total absence of ra.sorial game- and poultry-birds, 
may be noted. Birds pursued for sport or profit, howevo-*. are not 
wanting. The Emu and the Bustard or Plain Turkey afford sport 
in the open couiitrv% Quail and Snipe in or near the timb«'r. while 
rivers and lakes still unvisited by the gun arc covered with Ducks 
nn<l Geese, Swans and Pelicans. It has been .said that Australia 
has no migatory birds : this is an error, founded upon an undue 
restrictiem of (he term migratory. Several species could be mentioned 
which arc truly migratory in Qiicenslanu, as the Drongo-shrike, 
Bee-eater, Dollar-bird, &c. On the land surface, among it.s lo\\ly 
organized products, interest centres in the mullitudinou.s forms of 
insect-life.ofwhich. excepting (heButterflies and Moths(Lepidoptera) 
and Beetles (Coleoptera), comparatively little is known at present. 
Insects inimical to man. with the exception, in some localities, of 
ants, flie.s and mosquitoes, are inconsiderable in number, and 
possess few hurtful properties. Centipedes, scorpions and leeches 
are less troublegnmo than in most oth(T tropical regions. Spiders 
present themselves in astonishing ‘rariety, but only one kind, a 
small black spider with red spots [l.athrodecius), Ls malignant. 
Among the larger insects proper, the great-winged Phasmas, the 
Skeleton or Stick-insects, the Leaf-insects, and the splendid Swallow¬ 
tailed Butterflies are especially notable. Many of the Beetles are 
remarkable for size or brilliancy ot colour. 

Fhhrs and Fisheries. —The class fishe.*. is extraordinarily profuse 
in diversified forms, the coral reefs lieing the grazing* and hunting- 
grounds of hosts of gorgeou.sly decorated fish, chiefly of the Wxasse 
family ; these, however, are almost equalled in beauty by tho 
Chaetodons, Gurnards, See., of other habitats. Among the Perches 
arc the enormous Groper, which may attain the weight of 4 cwt., 
the Murray Cod, and the Giant Perch, both excellent food-lish of 
about 70 ft in weight. Sharks of many species abound, A survival 
from the Mesozoic period is the Ceratodus or Burnett Salmon, 
which, formerlv inhabiting the headwaters oi the Murray, still 
breeds in two of the smaller rivers north of the Bunya Range. This 
fish possesses a rudimentary long in addition to ordinary gills. The 
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impermeable cover over the subterranean stores of water, which 
maintain the llowing wells of central Australia. The Rolling Downs 
formation underlies the whole of the Western Plains of Queensland, 
from the fool of the Queensland Highlands, westward to the Barklay 
Tableland ; and it extends from the Gulf of Carpentaria on the north, 
across the state into South Australia ami New South Wales. The 
Desert Sandstone overlies the Rolhng Downs formation. Its 
age is shown to be Upper Cretaceous by some marine fossils from 
Maryborough and Croydon, which are said to be from rocka iuter- 
beddetl in it. In the interior, the Desert Sandstone is entirely of 
terrestrial and lacustrine origin, and the only fossils are obscure 
lant remains and the silicilied trunks of trees. Ghssopteris has 
een collected on Betts Creek from a rock identified as Desert Sand¬ 
stone. which IS said to overlie the Hulling Downs formation ; but 
there is probably some mistake in the stratigraphy, as 
is only found in Coal Measures wliich are clearly ot Palaeozoic age. 
If it iiacLsurvivcd into the Cretaceous, some specimens of it would 
doubtless have been obtained from the coal seams of the Lower 
Mesozoic. The Desert banilstone once covered nearly Ihree- 
quarter.s of Queensland, having a wider range than the Rolling 
Downs formation. It was forme<l partly on land, partly in fresh¬ 
water lakes and partly in arms of the sea. as at (.‘roydon ami Mary¬ 
borough. There is no trace of volcanic rocks iu this period, and the 
vitreous surface of the iJesert Sandstone is due to tlie deposition 
of efflorescent chert. The Desert Sandstone formation has now 
been weathered into isolated plateaus ami tent-shaped lulls. 

The Cainozoic group includes many volcanic rocks, mainly sheets 
of basalt, as at Townsville and Hughenden. Near Herbertou, 
betwt'on the liead of the Burdekin and the Kinasleigh Riv'T. tlie 
basalts occu]>y ztxxD sq. m. of country. Their age appears to be 
Oligocenc, as they probably correspond with the oldest Cainozoic 
liasalts ot Victoria. Volcanic rocks of a later period occur north of 
Cooktown, and in the Kinasleigh River, where the eruptive centres 
are recognizable ; and a series of hot springs, some of which are 
described as geysers, represent the last stage of volcanic activity. 
The most inqiortant Cainozoic sedimentary rocks are the l>onc 
breccias, made uji ol bones of extinct mar.supials. .suchas Diprotodon. 
Thylacolfo and giant Kangaroo.s. 'I'hey app<*ar to have been 
bogged in the mud by drying water holes, during droughts. The 
bones also (x:cur in beds of gravel and sand, ami they have l>ccn 
found in places covered by 188 ft. of overlying deposits. Caves 
occur in the limestones, and on their floors there are beds 
yielding hones of marsupials and extinct birds ; but no well 
authenticated case of the ancient remains of man has yet been 
established. 

The chief mineral product of Queensland is gold, found m veins 
in Archean. P«alaeo2oir nnd Lower Mesozoic rocks. The most 
famous gold mines are Mount Morgan, now clianging info a copper 
mine. Charters Towers and Gympie. Tin is found in the fields of 
llerlierton. Cooktown and Stannary Hdls. Copper occurs near 
Herherton. Ciullagoe and Mungana. coal in southern Queensland 
in tlie TTpper Carboniferous and Lower Mesozoic dejiosits. 

A full account of the geology of Queensland up to 1892 is given 
in Jack and Ktheridge’s Geolos^y of Qunrn-iland. The tectonic 
geology of the coast-line has been described by E. C. -Andrews, and 
the general gi“r>logy is described in the num<'rous valuable publica¬ 
tions of the Geological Survey of Queensland. A summary ol the 
mineral resources was issued by the Queensland government in 
1901. Information regarding the artesian water supply is given 
in the .Annual Reports of the Queensland Hydraulic Engineer. 

(J.W.G.) 

Flora. —The Quecn.sbnd flora comprehends most of the forms 
peculiar to Australia, with the addition of about five hundred 
specu's belonging to the Indian and Malayan regions. There are 
no mountain ranges of sufficient altitude to make any appreciable 
change in the plant-life. Bellenden Ker, the highest mountain in 
tropical Australia, has a height of only fjaoo ft., and the plants ' 
growing upon its summit, as well as on the highest parts of the ! 
neighbouring mountain.s, are for the most part similar to those 
on the low lands in the southern parts of the state, and the plants 
which may be considered as peculiar to these heights are few 
in number of species. They consist of a L^ptospermum and a 
(?) Myrtu.^i, which attain a height of about .to or 40 ft., and have 
widespreading. densely loave<l heads. The most attractive of the 
tall shrubs are Dracnphyllum Saycri. of which tliere are two forms. 
Rhododendron f.ochne and Oritex jra^^ran^. A few orchids of small 
growth are met with, but the only large species known to inhabit 
these localities is the normal form of Dcndrolnum speciofium. These 
high spots have a few ferns peculiar to them, and of others it is the 
only known Australian haliitat ; for instance, the pretty white- 
fronded Java Bristle-fern {Trichomane-i pallidum) has only so far 
in Australia been met on the south peak of Bcllendeu Ker; here 
also Tode.a Frascri may be seen with trunks 2 to 3 ft. high. The 
sides of these mountains are clothed by a dense forest scrub growth, 
some of the trees being very tall, but diminishing in height towards 
the summits. Palms and fern-trees are plentiful, but the greatest 
variety are met with at about 4000 ft. altitude. So far this is 
the only known habitat of that beautiful fern-tree Rebcccae 

var. commvtata, peculiar for the wig-like growth at the summit of 
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its stem, which is formed by the metamorphosed lower pinnae and 
pinnules. 

The Myrtaceous genus Eucalyptus, of which sixty .sjH'cies are 
found, furnishes the greater part of what is designated “ Hard¬ 
woods,” the kinds being variously termed “ Box,” ‘‘ Gum.” " Iron- 
bark,” ” Rloodwood.” “Tallow-wood.” ” Stringy-bark,” &c. 
These are mostly trees of large size. Other large trees of the order 
which supply hard, durable timber are the broad-leaved tea- 
tree {Melaleuca leucadendrun anti others), “ Swamp Mahogany ” 
{Irisianxasuaveolvns), ” Brisbane Box ” {T. conjerta), ” Turpentine” 
(Syncarpia laurxjolia), ” Keebeen” ( 5 . Hillii), ” Kcnda ” [Xantho- 
sUmon oppositifolius). 'i'liesc are most generally cut at sawmills. 
Other orders, however, furnish equally serviceable, large-sized 
limber, particularly the following Sour Plum ” {Owetna venosu, 
Meliaceae), “ Red Cedar ” {tedrela Too:xa). ” Crow’s Ash ” {IHtxtder.sia 
australis, Meliaceae), “Burdekin Plum” {IHeio^ymum Solandri, 
Anacardiaceae), “Bean-tree” [Castanospermum uu.%iriile, Legumin- 
osae), "Johnstone River Teak” {AftcUa auslrulis, Leguminosae). 
" Rmgy Rosewood” {Acacia glaucescem, Lcgumino.sae), "Black 
Walnut ” (CVypfocarya Palmerstoni, Laurineae), “ Ilill’.s Teak” 
{Dissiliaria hah^hioidcs). Many Ireei? yield wood particularly 
adapted for carving and engraving, such as the “ Native Pome¬ 
granate ” (Capparis vohilis), the " Native Orange ” {Citrus 
australh). “ Sour Plum ” {Owcnia acidulu), “ Ivorywood ” {StphotW'- 
don au.ftrale). Coachbiiilders and wheelwrights use the wood ot 
many myrtaceous trees and several others, with Flindersias 
(Meliaceae). whilst tool-handles are also formed from these and other 
trees. There is also a large variety of woods suited for cabinet- 
makiiijj^ and building. A large number furnish tannin barks, gums. 
Ac, The tannin liark.s are mostly derived from various kinds of 
acacia. Three spice barks, locally known as sas.safras. are employed 
for flavouring—m the northern parts, Daphnandra aromatica, a 
Mommiaceous tree and Cinnamomum Tamain ; and in the southern 
parts Ctnnamomuw Ohverx. Many indigenous plants are used in 
domestic meilicines, and several are recognized in the Pharma- 
copaein, such as Eucalypts, Cinuamomums, Sideroxylons, Alstonias. 
Duboisias and Piper.s. 

With regard lo fodder-pUnts. no coualry Ls better furnished ; 
there ate many herbs and a large number of salt bushes and other 
shrubs, which form excellent auxiliaries to the food supply for 
stock. It is, however, to the grasses that the excellence of the 
|>astures is mainly due. On the extensive plains where the best 
species abound may be seen a large number of the genus J^anicum, 
ol which the following are looked upon witli the greatest favour 
"Vandyke gras.s,“ a form of P. ffavidiitn, “Cockatoo grass” ( 7 *. 
scmtalatum}. on the roots of which a species of cockatoo, in some parts 
of North Queensland, feed.s; ” Barley grass ” (P. dccompositum and 
P. distachyiim) “ Blue grass” {Andropo^on sericeus. A. pertusus, 
A.rc 1 ractus, 2 .u*\A.crianthoides) ; “ Russell River grass ” (7^a5/5a7«w 
^almaira, nearly allied to the .South American species P. pamculatum, 
P. minutidorum. and P. hrcviiolium, Agropyrutn •icahrum) ; " 'J'all 
Oat grass ” {Anihistiria avenacra) ; “ Land.sborough grass ” {Anthi.s- 
tiria nxembrauacca) ; Danihoma racemosa, D. pilosa, D. pallida, and 
/). scmiannularis ; Sporobolu’i lienthami, an excellent species found 
near the Diamantina and Georgina rivers, and S. actiuocladus ; 
Stipa aristiglumis, Lrptochlon rhinertsis, Microlaena stthoides ; 
“Early spring grass” (Friorhloa punctata), with the following 
“ Love grassc.s ” Prnumti, E. chactophylla, E. pilosa 

and E. tenella. The " Mitchell grasses” {Astrchla pccUnatu) and 
its varieties, viz. the Wheat {triticoidcs), the weeping {elymoides) 
and the curly {citrvifolia), are tho.se that have tlie most extra¬ 
ordinary vitality, but some stockholders consider that the " Sugar 
grass” or “ Brown Top” {Pollinia fulva) surpasses them in its 
quickness of bursting into leaf with the first showers of rain. 

Amongst the fruits are Antidesma Bttnxus, A. Dallachyavum, A. 
erostre. A, Gharseuthilla. and A. parvijoliunt, called cherries or 
currants according lo the .size of the fruit they bear, the jelly made 
from the fruit of some s]>ccies being m nowise inferior to that made 
from the European red currant. The Kumquat or hinc ot Southern 
Down.s country {Atalantia glauca) makes a peculiarly nice-flavoured 
preserve. Of the- allied genus Cxtrus two species arc met with 
in the south, C. australis, which has a round fruit 1 io 2 in. in 
diameter; the other, C. australasica, with long linger like fruits 
3 or more inches long and about 1 m. in diameter ; of this a red 
variety (C. inodora), which is only met with in the tropics, bears 
a fruit often in. long by m diameter. All those fruits 
arc juicy, and of an agreeably .sharp, acid flavour. " Davidson’s 
Plum ” {Davidsonia pruriens) is a fruit with a sharply acid, rich, 
plum-coloured juice, sometimes attaining the size of a gooiH'^s egg. 
Of the genu.H Eugenia, over thirty are indigenou?. ami fully one 
third produce more or less useful fruits. One Fig {Fxcus gractltpes) 
produces a fruit used for jam and jelly. Two Carcimas are recorded 
as indigenous, but of one only (G. is the fruit known. 

It is’of a depressed globular form, .sometimes 3 in. in diameter, 
very juicy, and of a pleasant flavour, Leptomeria acida. one of 
the very early fruits used by Australian colonists, is met with in 
some localities. The “Finger Berry” or “Native Loquat ” 
{Rhodomyrlus macrocarpa) makes a good jam, but is in bad repute 
for use in the raw state, perhaps owing to a peculiar fungus at 
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There is no state church. Amonsst the difierent denomina¬ 
tions the Church of England, at the date of the last census 
numbered t 7'5 % of the population, the Roman Catholic 
24.1; 0/ the' Pre.sbyterians 117, the Methodists 9-5, the Baptists 
2.60, the Jews 0-2, other Christian bodies 12-3, Pagans and Mahom- 

For the year ending June 1905, the receipts amounted 
to /3, 395 , 399 . equal to t7s. lod. per inhabitant The chief 
items of revenue were: taxation, £454,574; crown lands, £023,410, 
railways. £1,409,414 ; balance refunded by the federal government, 
/Tia 532. The exfienditure for that year was £3,5t(i,403, equal to 
/6 17s. 4d. per inhabitant ; the chief items being interest 011 
public debt, £1,547.091 : railways, 2 . 9 , 5 ‘ i "''““tion, ^322,496 
charitable iiistitutions, £t35.,i3lt. 1 he public of the state 

at the end of 1905 was £39,oOH,H27, or £74. Os. 3d. per luhab tant , 
the bulk of this sum, £23,507,5 54, having been expended on railways. 
The following shows the growtii of the jiublic indebtedness . 

Year. fotfl l^e'bt per hihaliitant, 


£2 

32 

5 « 

73 
76 

74 


1861 .... £70,1x10 

1871 .... 4 . 047 ..'f 50 

1881 .... 13.245.'50 
1891 . . . • 29,457,134 

1901 .... 39.33ff.427 

19115 .... 39,obff,827 

Defence —The Commonwealth defence forces in Queensland had 
an actual strength at the end of 1905 ol 7212 men, comprising a 
permanent force of 258, 248O militia, 950 cadets and 3189 "fiemen. 

JWiniHe.—In Mount Morgan Queensland 3io.s.sesses one ol the chiel 
gold mines of tin' world, and this mine is also one of tie leading 

rapper mines of the Commonwealth. In 1905 the value of the nimira 

production of the state was £3,726,275. bfmk an excess over that 
of the previous year of £22,034. the highest in the historv of the 
state. This advance was due, not to any improvement ill the gold 
vield which, latterly, has receiled from the high level of former 
years but to the increased output of the industrial metals. Ihe 
value of the minerals, other than gold, won during 1905 imioiinteil 
to (i 208,980, almost one-third of the total value of the years 
mineral production, in which gold represented £2 517,295; .silver, 
£09,176; copper. £503.547 ; tin, £297.454.,"ml £' 55 , 477 - 
Agriculture. — I'lie total area undo cultivation in Queensland in 
1905 was 022,987 acres, the principal crops being :—wheat. i' 9 . 35 '‘ 
acres; maixe, 113,720acres ; hay, 37,425 acres ; (yeen forage, 00.183 
acres • potatoes, 7170acres ; barley, 5201 acres, Sugar-c^inc cultiva¬ 
tion is important. The progress of the industry may be gauged Irmn 
the following figures area under cane 111 1864. 94 acres , 1871. 
9581 acres ; 1881, 28,020 acres ; 1891, 50,948 .acres ; 1901, 112.031 

acres; 1905, 134,107 acres. The greater part of the held work on 

the Queensland plantations was long perlormed by coloured labour, 
chiefl^y South Sea islanders. In 1901, however, the leder,-il parlia¬ 
ment passed an act under the provisions of wluch a limited n^ambij 
of Pacific islanders were allowed to enter Australia u]) to the 31st 
of March 1904, but after that date their coming was to be pro¬ 
hibited. All agreements for the employment of these Kanakas 
were to terminate on the 31st of Decemlier icgifi, after which date 
all Pacific islanders were to be deported, l-ruit cultivation has 
attained considerable importance. In 1905, 2044 acres weie under 
vines- 6198 under bananas ; 1845 under pineapples ; 307K under 

oranges; 374 under mangoes ; 173 under strawberries ; .537 
apples The .soil and climate of Queen.sland are admirably fitted 
for the production of excellent cotton, but this promise has not la-en 
realized. In i«7i the export of this staple was over 2 (y.M.txx) lb. 
valued at /79,o(x); the prixluction gradually diminished and in 
1898 absolutely ceased. The year 1902 saw a revival when « acres 
were planted; and in 1905 171 acres were devoted to cotton- 
growing While the area set apart for tofiacco cultivation continues 
to increase, the yield in 1905 Ix-ing '«. 23 o cwt. (cured leaf) from 9.13 
acres, the production of collee dropped from 132,554 ' 9 <H to 

***sVock”^raisltig Vs. however, the principal industry of the country. 
At the dose of 1905 the numhera of the principal kinds of stock 
depastured were; cattle, 2,963.695; sheep, 12 , 535 . 23 ': hordes, 
430 5f^ : .swine, 164,087. The cattle industry has been greatly 
aBected by the ravages of the cattle tick and by a succession of 
disastrous'seasons, and the niimlier in the state m 1905 was con- 
sidcrahly less than half the niiiiibcr mustered in 1894. A* 
state is very lightly stocked a few good seasons will serve to tong 
the number of cattle up to the previous peat..st 'ccord The “hety 
industry in Queensland though of less importance "lan the cattU 
is still considerable, and of the .six states of Australia. Queensland 
ranks second in the number which it depastures. The sheep 
denastured in igoi; were some nine millions less than in 1892. ine 
weight of wool exported in 1905 was 5,3.072.727 «■: '” 92 . 

however the export was over 105 millions. _ Good progress has been 
made in dairying, the production of butter in 15)05 being 20,320.oto 
of cheese, 2,682,^89 ft; of bacon and ham, 'o.. 5«.,335 .«>- 
It'is e.stimated that the annual value of the pastoral and dairying 
industry of Queensland is about £8,224.000. The export of live 
caflle m T905 amounted in value to £1,500,855 ; 0 fresh and pre- 
“rved meat, £707,341 : of wool. £2,280.924 : of tallow, £183,372- 


in 1894 the tallow export was nearly 30,000 tons, valued at 

Queensland is not populous enough to have 
manufactures on a large scale, nevertheless there are 21,705 persons 
employed in the 1911 establishments of the state. Ihe majority 
of these piTsons arc engaged in the jireparation of natural products 
for export, such as sugar, preserved meats and the like, or in 
industries arising out of the domestic requirements of the popula¬ 
tion. The horse power employed in 1905 was 28,1x19 ; tlie value 
of plant and machinery was £3,988,056 ; and of land and premises 
/2,709.95i ; while the value of the output stood at £8,130,480. 

Commerce.—The shipping entering Queen.sland ports in 1905 
had a tonnage of 1.067.741 as compared with 468.607 
The imports in 1905 were £ 0 ,f) 99 , 345 . which is much less than the 
averagi^f Australia, but nearly all the Queensland importations 
are lor home consumption, whereas New South Wakas, Victoria 
and South Australia have a large re-export trade. In iSbi the 
imports were valued at £968,000. or £31 per inhabitant ; in 1871. 
£i,5(i3,(xx), or £13 per inhabitant ; in 1881, £ 4 ,(Xh. 000 | or I 

per inhabitant : in 1891, £5,079,000, or £12 13s. per inhabitai 
m 1900, £7,184,112, or £14, 1 3 S. .id- P^r inhabitant. 1 he d'ap"'')^ 
between the capitation ligures of various years is due chitliy to 
two causes : the irregularity ot the slate borrowings, and the 
manner in which private capital has been sent from England and 
from the Australian states tor investment in Queensland, both thi 
borrowings and the investments appearing in the imports, me 
important bearing ot these two items on the Queensland ""port 
trade may lie gathered trom the tact that, since i8(.3 there has 
been an inHow of capital into the state at the rate of "I'out one 
million and a quarter sterling per annum, d he exports from 
Queensland in 1905 were valued at £11,039,594, which is equal to 
the very high average of £22, 14s. 3d. per head ; nearly the whok 
amount represents goods and produce ol local origin. Going b.^k 
to 1861 the amount of exports .at the various deceiini.il pi nods 

Year Value of Total Exports. Exports per Hcail. 

1861' .... £ 769,590 £22 14 8 

1871 . • 2,760,045 22 in 8 

1881 .... 3.540.366 '5 '8 6 

1891 . . • • 8.305.387 20 13 6 

Itj6i . . ■• 9.249.366 18 5 10 

Brisbane is the chief .seat ol trade, l.ut this port does not hold so 
predominating a position as do the ehief cities of the other -^tois 
m regard to their minor ports. In 1905 the trade at the sevui 
principal seaports of Queensland was ; 

Port. Imports. 

Brisbane. , . . £ 4 . ' 04.574 


Rockhampton 
Townsville 
Bundalierg 
Maryborough 
Mackny . 
Cairns 


437,068 

671,853 

121,567 

157.023 

80.468 

184,716 


Exports. 

£3,524,939 

1,708,489 

1,838,055 

498,381 

248,706 

499.034 

873.370 


Railways.—Vv to 1905 the state had expended £21,683,355 upon 
the construction and equipment of railways. The mileage open 
for traffic at the end of that year was 3113: 'here were akso .68 11. 
of privately owned railways. Railway construction m the slat, 
conimencett in 1864, some five years after the introduction of re- 
spoiisihlc government. Progress during the early years was very 
slow- in 1871 only 218 m. had been coiistnicted and m 1H81 otih 

800 lii.; between 188i ami 1891 railway cniistrurtiou was pushed 

on rapidly, an average of 152 m. a year being opened he,w. thosi 
dates. In iKgi the lenRth open lor traffic was 2320 m.. ami in 
1901 2801 m The stale railways in 1905 earned £1,483.535 jmd 
to working expenses were £851,627, leaving the net eanimgs 
/63t,908, tvhich is equal to 2.91% upon the capital expemed, 
.As the rate of interest paid on the outstanding loans of the Queens¬ 
land government is 3 - 94 . "'e'e '^1 w® ^to°advan' 

This loss however, is more than coiinlcrbalanced by tin advan- 
tai-es resulting from the construction of tlif railways. 

fZsls ami Triegra/iAi.-There were 1360 post offices m the state 
in 1905 • telegraph stations numbered 5 i, 5 , and there were 19 telt- 
phoL'exchanges^ The revenue from these three services m 1905 
TarrespeSy £233.523. £88.285 and £3i.765-a total of £ 35 , 1 . 573 . 

as anainst an expenditure of £415,420. 

Bonkmg.-Thp liabilities of the eleven banks trading in the state 
in 1005 totalled £13,770,865, and the assets £16,362,292. The 
deptot'l amounted 10 £. 3 , 2 . 7 ;o 84 . The banks 

♦ft ihe value of /J,B 97 s 57 ^e Government Savings Bank 

ItoJe was i sum of £3,99l758 to the fcredit of 84,163 deposttors. 
The deposits in all banks amounted, therefore, to £i 7,209,842, which 
renresents /32, iis. lod. per head of population. t\ 

Aothorities.—-I fa/i.ficof Register of Queensland (annual); Qtieens- 
landOfficial YearBookQ 90 i)-. 1" 

H. Russell, Genesis of Queensland (Sydney '888) . T- 
Queensland Pa.st and Present (Brisbane, ' 897 ). 

^Australia and Sew Zealand (Sydney. 1904): F- M- Badey, Soles 
on the Fiora of Queensland. t • • • •} 
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impermeable cover over the subterranean stores of water, which 
maintain the llowing wells of central Australia. The Rolling Downs 
formation underlies the whole of the Western Plains of Queensland, 
from the fool of the Queensland Highlands, westward to the Barklay 
Tableland ; and it extends from the Gulf of Carpentaria on the north, 
across the state into South Australia ami New South Wales. The 
Desert Sandstone overlies the Rolhng Downs formation. Its 
age is shown to be Upper Cretaceous by some marine fossils from 
Maryborough and Croydon, which are said to be from rocka iuter- 
beddetl in it. In the interior, the Desert Sandstone is entirely of 
terrestrial and lacustrine origin, and the only fossils are obscure 
lant remains and the silicilied trunks of trees. Ghssopteris has 
een collected on Betts Creek from a rock identified as Desert Sand¬ 
stone. which IS said to overlie the Hulling Downs formation ; but 
there is probably some mistake in the stratigraphy, as 
is only found in Coal Measures wliich are clearly ot Palaeozoic age. 
If it iiacLsurvivcd into the Cretaceous, some specimens of it would 
doubtless have been obtained from the coal seams of the Lower 
Mesozoic. The Desert banilstone once covered nearly Ihree- 
quarter.s of Queensland, having a wider range than the Rolling 
Downs formation. It was forme<l partly on land, partly in fresh¬ 
water lakes and partly in arms of the sea. as at (.‘roydon ami Mary¬ 
borough. There is no trace of volcanic rocks iu this period, and the 
vitreous surface of the iJesert Sandstone is due to tlie deposition 
of efflorescent chert. The Desert Sandstone formation has now 
been weathered into isolated plateaus ami tent-shaped lulls. 

The Cainozoic group includes many volcanic rocks, mainly sheets 
of basalt, as at Townsville and Hughenden. Near Herbertou, 
betwt'on the liead of the Burdekin and the Kinasleigh Riv'T. tlie 
basalts occu]>y ztxxD sq. m. of country. Their age appears to be 
Oligocenc, as they probably correspond with the oldest Cainozoic 
liasalts ot Victoria. Volcanic rocks of a later period occur north of 
Cooktown, and in the Kinasleigh River, where the eruptive centres 
are recognizable ; and a series of hot springs, some of which are 
described as geysers, represent the last stage of volcanic activity. 
The most inqiortant Cainozoic sedimentary rocks are the l>onc 
breccias, made uji ol bones of extinct mar.supials. .suchas Diprotodon. 
Thylacolfo and giant Kangaroo.s. 'I'hey app<*ar to have been 
bogged in the mud by drying water holes, during droughts. The 
bones also (x:cur in beds of gravel and sand, ami they have l>ccn 
found in places covered by 188 ft. of overlying deposits. Caves 
occur in the limestones, and on their floors there are beds 
yielding hones of marsupials and extinct birds ; but no well 
authenticated case of the ancient remains of man has yet been 
established. 

The chief mineral product of Queensland is gold, found m veins 
in Archean. P«alaeo2oir nnd Lower Mesozoic rocks. The most 
famous gold mines are Mount Morgan, now clianging info a copper 
mine. Charters Towers and Gympie. Tin is found in the fields of 
llerlierton. Cooktown and Stannary Hdls. Copper occurs near 
Herherton. Ciullagoe and Mungana. coal in southern Queensland 
in tlie TTpper Carboniferous and Lower Mesozoic dejiosits. 

A full account of the geology of Queensland up to 1892 is given 
in Jack and Ktheridge’s Geolos^y of Qunrn-iland. The tectonic 
geology of the coast-line has been described by E. C. -Andrews, and 
the general gi“r>logy is described in the num<'rous valuable publica¬ 
tions of the Geological Survey of Queensland. A summary ol the 
mineral resources was issued by the Queensland government in 
1901. Information regarding the artesian water supply is given 
in the .Annual Reports of the Queensland Hydraulic Engineer. 

(J.W.G.) 

Flora. —The Quecn.sbnd flora comprehends most of the forms 
peculiar to Australia, with the addition of about five hundred 
specu's belonging to the Indian and Malayan regions. There are 
no mountain ranges of sufficient altitude to make any appreciable 
change in the plant-life. Bellenden Ker, the highest mountain in 
tropical Australia, has a height of only fjaoo ft., and the plants ' 
growing upon its summit, as well as on the highest parts of the ! 
neighbouring mountain.s, are for the most part similar to those 
on the low lands in the southern parts of the state, and the plants 
which may be considered as peculiar to these heights are few 
in number of species. They consist of a L^ptospermum and a 
(?) Myrtu.^i, which attain a height of about .to or 40 ft., and have 
widespreading. densely loave<l heads. The most attractive of the 
tall shrubs are Dracnphyllum Saycri. of which tliere are two forms. 
Rhododendron f.ochne and Oritex jra^^ran^. A few orchids of small 
growth are met with, but the only large species known to inhabit 
these localities is the normal form of Dcndrolnum speciofium. These 
high spots have a few ferns peculiar to them, and of others it is the 
only known Australian haliitat ; for instance, the pretty white- 
fronded Java Bristle-fern {Trichomane-i pallidum) has only so far 
in Australia been met on the south peak of Bcllendeu Ker; here 
also Tode.a Frascri may be seen with trunks 2 to 3 ft. high. The 
sides of these mountains are clothed by a dense forest scrub growth, 
some of the trees being very tall, but diminishing in height towards 
the summits. Palms and fern-trees are plentiful, but the greatest 
variety are met with at about 4000 ft. altitude. So far this is 
the only known habitat of that beautiful fern-tree Rebcccae 

var. commvtata, peculiar for the wig-like growth at the summit of 


733 

its stem, which is formed by the metamorphosed lower pinnae and 
pinnules. 

The Myrtaceous genus Eucalyptus, of which sixty .sjH'cies are 
found, furnishes the greater part of what is designated “ Hard¬ 
woods,” the kinds being variously termed “ Box,” ‘‘ Gum.” " Iron- 
bark,” ” Rloodwood.” “Tallow-wood.” ” Stringy-bark,” &c. 
These are mostly trees of large size. Other large trees of the order 
which supply hard, durable timber are the broad-leaved tea- 
tree {Melaleuca leucadendrun anti others), “ Swamp Mahogany ” 
{Irisianxasuaveolvns), ” Brisbane Box ” {T. conjerta), ” Turpentine” 
(Syncarpia laurxjolia), ” Keebeen” ( 5 . Hillii), ” Kcnda ” [Xantho- 
sUmon oppositifolius). 'i'liesc are most generally cut at sawmills. 
Other orders, however, furnish equally serviceable, large-sized 
limber, particularly the following Sour Plum ” {Owetna venosu, 
Meliaceae), “ Red Cedar ” {tedrela Too:xa). ” Crow’s Ash ” {IHtxtder.sia 
australis, Meliaceae), “Burdekin Plum” {IHeio^ymum Solandri, 
Anacardiaceae), “Bean-tree” [Castanospermum uu.%iriile, Legumin- 
osae), "Johnstone River Teak” {AftcUa auslrulis, Leguminosae). 
" Rmgy Rosewood” {Acacia glaucescem, Lcgumino.sae), "Black 
Walnut ” (CVypfocarya Palmerstoni, Laurineae), “ Ilill’.s Teak” 
{Dissiliaria hah^hioidcs). Many Ireei? yield wood particularly 
adapted for carving and engraving, such as the “ Native Pome¬ 
granate ” (Capparis vohilis), the " Native Orange ” {Citrus 
australh). “ Sour Plum ” {Owcnia acidulu), “ Ivorywood ” {StphotW'- 
don au.ftrale). Coachbiiilders and wheelwrights use the wood ot 
many myrtaceous trees and several others, with Flindersias 
(Meliaceae). whilst tool-handles are also formed from these and other 
trees. There is also a large variety of woods suited for cabinet- 
makiiijj^ and building. A large number furnish tannin barks, gums. 
Ac, The tannin liark.s are mostly derived from various kinds of 
acacia. Three spice barks, locally known as sas.safras. are employed 
for flavouring—m the northern parts, Daphnandra aromatica, a 
Mommiaceous tree and Cinnamomum Tamain ; and in the southern 
parts Ctnnamomuw Ohverx. Many indigenous plants are used in 
domestic meilicines, and several are recognized in the Pharma- 
copaein, such as Eucalypts, Cinuamomums, Sideroxylons, Alstonias. 
Duboisias and Piper.s. 

With regard lo fodder-pUnts. no coualry Ls better furnished ; 
there ate many herbs and a large number of salt bushes and other 
shrubs, which form excellent auxiliaries to the food supply for 
stock. It is, however, to the grasses that the excellence of the 
|>astures is mainly due. On the extensive plains where the best 
species abound may be seen a large number of the genus J^anicum, 
ol which the following are looked upon witli the greatest favour 
"Vandyke gras.s,“ a form of P. ffavidiitn, “Cockatoo grass” ( 7 *. 
scmtalatum}. on the roots of which a species of cockatoo, in some parts 
of North Queensland, feed.s; ” Barley grass ” (P. dccompositum and 
P. distachyiim) “ Blue grass” {Andropo^on sericeus. A. pertusus, 
A.rc 1 ractus, 2 .u*\A.crianthoides) ; “ Russell River grass ” (7^a5/5a7«w 
^almaira, nearly allied to the .South American species P. pamculatum, 
P. minutidorum. and P. hrcviiolium, Agropyrutn •icahrum) ; " 'J'all 
Oat grass ” {Anihistiria avenacra) ; “ Land.sborough grass ” {Anthi.s- 
tiria nxembrauacca) ; Danihoma racemosa, D. pilosa, D. pallida, and 
/). scmiannularis ; Sporobolu’i lienthami, an excellent species found 
near the Diamantina and Georgina rivers, and S. actiuocladus ; 
Stipa aristiglumis, Lrptochlon rhinertsis, Microlaena stthoides ; 
“Early spring grass” (Friorhloa punctata), with the following 
“ Love grassc.s ” Prnumti, E. chactophylla, E. pilosa 

and E. tenella. The " Mitchell grasses” {Astrchla pccUnatu) and 
its varieties, viz. the Wheat {triticoidcs), the weeping {elymoides) 
and the curly {citrvifolia), are tho.se that have tlie most extra¬ 
ordinary vitality, but some stockholders consider that the " Sugar 
grass” or “ Brown Top” {Pollinia fulva) surpasses them in its 
quickness of bursting into leaf with the first showers of rain. 

Amongst the fruits are Antidesma Bttnxus, A. Dallachyavum, A. 
erostre. A, Gharseuthilla. and A. parvijoliunt, called cherries or 
currants according lo the .size of the fruit they bear, the jelly made 
from the fruit of some s]>ccies being m nowise inferior to that made 
from the European red currant. The Kumquat or hinc ot Southern 
Down.s country {Atalantia glauca) makes a peculiarly nice-flavoured 
preserve. Of the- allied genus Cxtrus two species arc met with 
in the south, C. australis, which has a round fruit 1 io 2 in. in 
diameter; the other, C. australasica, with long linger like fruits 
3 or more inches long and about 1 m. in diameter ; of this a red 
variety (C. inodora), which is only met with in the tropics, bears 
a fruit often in. long by m diameter. All those fruits 
arc juicy, and of an agreeably .sharp, acid flavour. " Davidson’s 
Plum ” {Davidsonia pruriens) is a fruit with a sharply acid, rich, 
plum-coloured juice, sometimes attaining the size of a gooiH'^s egg. 
Of the genu.H Eugenia, over thirty are indigenou?. ami fully one 
third produce more or less useful fruits. One Fig {Fxcus gractltpes) 
produces a fruit used for jam and jelly. Two Carcimas are recorded 
as indigenous, but of one only (G. is the fruit known. 

It is’of a depressed globular form, .sometimes 3 in. in diameter, 
very juicy, and of a pleasant flavour, Leptomeria acida. one of 
the very early fruits used by Australian colonists, is met with in 
some localities. The “Finger Berry” or “Native Loquat ” 
{Rhodomyrlus macrocarpa) makes a good jam, but is in bad repute 
for use in the raw state, perhaps owing to a peculiar fungus at 
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hitherto composed the House, now began to enter public life. 
From 1S70 to 1879 progress was satisfactory, trade interests 
were prosperous, and in this decade the foundations of the 
public and social structure of Queensland were laid. Agriculture 
was extended, and sugar-growing took the place of cotton 
cidtivation. •(The first crop of sugar was grown by the Hon. 
Louis Hope at Qeveland, about j86s.) Hitherto politics had 
been non-partisan, and Iggislation was chiefly of a domestic 
character. From the time of Herbert’s departure until the 
appearance of 'J’homas Mcllwraith and Samuel Walker Griffith, 
the two master-spirits of Queensland parliamentary life, the 
political history of the colony was composed of sliort-livcd 
administrations, with Messrs Macalistcr, Mackenzie, Palmer, 
Lilley, George Thom and John Dougks (afterwards Government 
Resist at Thursday Island) os premiers. Arthur Hunter 
Palmer (whose administration, from (870 to 1874, had the 
longest life), a New South Wales squatter, imtcred the Queens¬ 
land Parliament in i866. He was one of the most popular of 
Queensland’s parliamentary leaders, and has left the impress of 
his labours on the public works, and educational and defence 
force systems of the colony. In 1870 Queensland was dis¬ 
appointed in her ambition of becoming the connecting-point 
for Australia with the European and Pastern cable systems. A 
company—the British Australian Telegraph t'ompony—-was 
formed in London to connect Au.stralia by cable with Singapore. 
The plan provided for a land line, from the Queensland telegraphs 
at Uurketown to Port Darwin, in the Northern Territory, where 
the cable was to be landed. Writing on 25lh January 1870, 
the Telegraph Construction and Maintenanco Company officially 
informed the governor of Queensland that it had received a 
contract from the British Australian Tclegriiph Company to 
construct “ cables and land lines, to be laid between Singapore 
and Burketown, in North Australia.” The Construction Com¬ 
pany deputed Commander Noel Osborn to negotiate with the 
Governments of South Australia and Queensland in reference 
to the land line ; but on arrival in Adelaide he ueoepted the Offer 
of the .South Australian Government to con.struct and maintain 
a tclegi'aph line right across the continent from Port Darwin to 
Adelaide, and Queensland was informed that the original plan 
had been abandoned. Although the company was thus saved 
the expfdise of making and maintaining the* Port Darwin-'Burke- 
town line, it was regarded a.s having broken faith with Queens¬ 
land, which had specially pushed on her telegraph system to 
connect with the proposed line. In consequence of this incident 
Queenslanders have not always had the facilities for rheap 
cabling to Europe enjoyed by ll>e other colonies, though the 
subsequent owners of the cable, the Eastern Companies, were 
in no way responsible for the act of their predecessors. 

A resolution in favour of the payment of members was 
carried in 1871. In 1872 the first Agent-General in London, 
Richard Daintree, was appointed. The same year the Railways 
Act Amendment Act was passed, authorizing the ccmstriKtion 
of railway* by private enterprise, land being oflered os com- 
pen.sation for the outlay. Electoral representation was increased 
to forty-two members. In January 1874 Palmer re.signcd, 
and Macalister came into power for two years, the mo.st import¬ 
ant measure of his Government being the State Education 
Act of 1875, which the present educational sy.stem is ba.sed. 
Both Messrs Mcllwraith and Griffith were members of the 
Macalister ministry, but the former resigned in October 1874, 
owing to a difference of opinion as to a proposed land-grant 
railway from Qalby to Normanton. In 1878 Mr (afterwards 
Sir) James Francis Garrick first became a cabinet minister, 
joirring the Douglas ministry as secretary for public works and 
mines. 

Acthre Pfilitifs, —On srst January 1879 the fir.st 

Mcllwraith administration came into power, and an import¬ 
ant extension of local government was one of the early measures 
passed, divisional boards being formed to take charge of public 
works in districts not included m municipalities. In the 
following session, r88o, the Opposition, led by Mr Griffith, 
bitterly opposed the Government proposals on Kanaka labour. 


land-grant railways, and a European mail .service via Torres 
Straits. The Government, however, concluded an agreement 
with the British India Steam Navigation Company for a monthly 
moil serivoe between Brisbane and London for an aemual 
subsidy of £55,000. The Railway Companies Preliminary Act, 
giving the governor in 'Council power to treat with persons 
witting to construct railways in return for grants of 8000 acres 
of land for each milt of rails laid, was also passed. This measure 
was generally unpopular, and no railways were built under its 
provisions. During the session Mr Griffith impeached the 
premier in connexion with contracts for the purchase of 15,000 
tons of steel railway metals, and their carriage to the colony, 
mode in London whilst Mcllwraith was there in January 1880. 
A select committee in tlie colony, and afterwards a Royal 
Commission in London, subsequently reported in the premier’s 
favour. The discovery of the cclebrat^ Mount Morgan gold 
mine, and the initiation of artesian well-boring by R. L. Jack, 
Government geologist, took place in t88i. In 1885 a great 
drought prevailed, and the compulsory stoppage of public works 
demoralized the labour market. Early in the year information 
reached the colony that Germany proposed to annex a portion 
of New Guinea, which, together with other i.slands in the Papuan 
Gulf, was becoming of greot strategic value to Australia; and 
the premier, tearing that it would thus be lost to the empire, 
instructed Mr H. M. Chester, police magistrate at Thursday 
Island, to proceed to Port Moresby and take possession of .the 
unappropriated portion of the island in the name of the crown. 
This act was afterwards—to the indignation of Australia^ 
repudiated by Lord Derby ; and, eventually, under the Berlin 
Treaty of i88(), England and Germany entered into joint- 
possession of that part of New Guinea lying east of 141“ E. In 
July Sir Thomas Mcllwraith (created K.C.M.G. in 1882) waa 
defeated by 27 votes to 16 on a proposal to arrange for the 
construction of a land-grant railway from Charleville to the 
Gulf of Carpentaria, The general elections which followed wen' 
fought mainly on the questions of coloured labour for the sugar 
plantations and land-grant railway.':. The Government was 
defeated, and Griffith formed his first administration. Later 
in the year the premier drafted the Federal Council Act at 
Sydney, and through his efforts Queensland eventual^ joined 
tho Federal Council of Australasia. In 1884 a ten-million Ixxin 
Act was passed, intended to secure continuity in borrowing for 
railway construction, but many of the lines specified were 
unsurveyed. According to the view now generally held in 
Queensland, this loan seriously hampered the colony in after 
years, lu 1887 the number of Seats in the Assembly wa.s 
increased to 72 (the present number), and several reforms were 
effected in the public service, notably the e.stablishment of the 
department of agriculture. At the general elections in 1B88 
Sir Thomas Mcllwraith was returned for North Bri.sbane, defeat¬ 
ing Sir Samuel Griffith (who had been created K.C.M.G. in i 38 fi) 
by a large majority, and resumed office as premier and le.ader of 
the ‘‘National Party.” Ill health, however, soon compelled 
him to leave the colony, and he was succeeded by Boyd Dunlop 
Morchead. Sir '111001,45 Mcllwraith’* inflexible nature was 
evidenced all through his public life. On the death of Sir 
Anthony Musgrave in Brisbane in t888 , he maintained that the 
Government .should be consulted as to the appointment of the 
new governor. Lord Knutsford declined to accept this view, 
and .appointed Sir Henry Blake. The premier formally protested, 
and a deadlock ensued, which was only removed by the resigna¬ 
tion of the govemor-dEu'gnate. 1 n 1889 payment of members at 
the rate of £500 a year, plus is. fid. per mile travelling expense*, 
WcW established. In 1890 a financial crisis arose. .Sir Ttomo* 
Mcllwraith had returned to the colony and dissociated himself 
from the ministry. He conferred on the situation with Sir 
Samuel Griffith, and a want-of-confidence motion was nearly 
carried. Morehead resigned, and a coalition ministry, with 
Griffith as premier, chief secretary and attom^-gene^, and 
Mcllwraith as treasurer, was formed. An agitation for the 
separation of Queensland itito two or three separate colonics— 
mentioned 0* early as 1866— was very marked during this 
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|)eriod. It took formidable slu^e at Townsrille in 1881, the river, and enormous losses were caused by the reSultiim floods J 
chief argument in its favour being that the north and central several vessels, including the Queensland Government gunboat 
■districts did not get a fair sliare of the public expenditure, Paluma, were washed into the Brisbane Botanic Gardens, 
Delegates were sent to London on several occasions to interview and left high and dry when the waters subsided, A second 
the Colonial Secretary, but niccess did not attend these direct flood followed and caused further losses. Rockhampton, 
appeals. Sir Samuel Griffith’s Decentralization Bill of 1890, Bowen, Townsville, and other places also suffered .severely 
which proposed to erect separate legislatures in the three from floods. On 13th March Sir Samuel Griffith was gazetted 
divisions with powers of local government, was a blow to | chief justice, and on the 37th Mr {afterwords Sir) Hugh M.. 
separationists, and the agitation gradually disappeared. Nelson became premier and treasurer, and Sir Uiomas 

The Labour Party in Pohlict, i 8 go-l^oo .—The decade from Mcilwraith chief secretary and secretary for railways. Parlia- 
JS90 to 1900 was chiefly notable, apart from the accomplish- raent was dissolved on 3rd .\pril, and after the general elections 
menl of Federation, for the rise of the Labour party as a power ' the ministry returned with 38 supporters, against Labour, 
in politics and the gradual disappearance of the Squatter as i i6, and Opposition and Independent, 18. During the month 
a dominant factor. In 1890 the old opponents, Sir .Samuel | several linancial institutions suspended payment, and on 
Griffith and Sir 'lltomas Mcllwrailli, were still working side by | 15th May the Queensland National Bonk dosed its doors, 
side. The revenue for the year fell short of the estimates by i Parliament was hurriedly summoned to deal with the financial 
half a million sterling, and u heavy accumulated deficit had | crisis and the question of the Government funds held by the 
to be grappled with by Parliament. Sir Thomas Mcilwraith. ; Queensland National Bank. Trea-sury notes, issued against 
the trea.surer, proposed a dividend ta.\ and other imposts, coin held by the treasurer, were made legal tender throughout 
which were agreed to, and a Treasury Bills Act authorizing the colony ; an issue of £i .000,000 treasury bilk to retire 
an issue of £500,000 was also passed. A Cunstitution Act the treasury notes was authorized, and a scries of acts dealing 
establishing triennial Parliaments, in place of quinquennial, with the suspended lianks w'ere passed. To assist the un- 
w'hich had hitherto c.xistcd, also went through. In August ' cmploywl, labour and co-operative communities were started, 
tlie great maritime strike spread to Brisbane, and crippled . but proved failures. An impetus was given to the sugar 
trade and commerce for several months. In 1891 a loan for 1 industry by the Sugar Works Guarantee Act, which authorized 
£2,500,000, which was issued in London under the auspices 1 the treasurer to guarantee debentures issued by compiuiic.s 
of the Bank of England, failed. Sir Thomas Mcilwraith | for the erection of sugar mills and plant. In 1894 little Jegi.sla- 
rcflectcd strongly in Parliament on the conduct of the Bank j tion was achieved, the policy of the Government being directed 
of England, and the governor of the bimk wrote to Sir James ■ towards national rehabilitation. In 1S93 .Sir'Dioinas Mi Ilwraith 
Garrick, tlie agent-general, protesting against Sir Thomas left the colony for London, where he died on 17111 July 1900. 
Mcllwraith’s statements, and breaking off relations with the At the general election of 1896 the Litbour party slightly 
colony ; but mutual explanations afterwards healed the | improved its position. In that year a committee of investiga- 
breach. tion reported a heavy deficit in the affairs of the Queensland 

Litigation was initiated by the London board of the Queens- National Bank, and made certain recommendations. In 1897 
land investment and Land 'Mortgage Company .agaiast the tlie bank was reconstructed a second time upon terms very 
Queensland directors, on the ground that they liad made favourable to the institution. An act was passed granting 
advances without taking adequate security. The case was powers to a company to construct a railway from the rich 
tried by the chief justice, Sir Charles Lilley, in 1891 and 1892, mining district of Chillagoc to the terminus of the Cairns 
the defendants being .Sir Thomas Mcilwraith, Sir Arthur railway at Marceba; at the end of fifty years the State was 
Palmer, then president of thi- Legislative Council, and Messrs to liave the right to acquire the line. In April 1898 the 
IL H. Hart and E. R. Drury. The judge submitted 143 Queensland-born statesman, T. J. Byrnes, whose early death 
(piestions to the jur\', and though the.se were answered generally in the following September was lamented throughout Au.stralia, 
in favour of the defendants, judgment was entered largely for succeeded Sir llugli Nelson as premier. On 24lh October 
the plaintiffs. On appeal, heard before a specially constituted the trial of the three ex-directors of the Queensland National 
court, presided over by the late Sir Willitim Windeya- of New Bunk, Messrs E. H. Hurt, B. D. Morehead and A. B. Webster, 
South Wales, this judgment was reversed, with costs. Lark was commenced. 'The prosecution was instituted by the 
of employment and a ffi.sastrous strike of bu.sh workers para- Government, on the advice of three barristers to whom the 
lysed the colony in this year. 'The strike bcgait in January at report of the committee of inve.stigation into the affairs of the 
Logan Downs station, where 200 .shearers refused to sign the bank, which .sat in 1897, was submitted. After a trial lasting 
J’astoralists’ Convention agreement. 'This strike was remark- 12 days, a verdict of “ Not guilty ” was returned. Proposals 
able for the determined and aggres.sive attitude of the men, 1 for the acquisition of 250,000 acres of land in New Guinea, 
and the firm, though conciliatory, manner in which it was . made by a syndiuite of London capitalists, were provisionally 
handled by Jlr (afterwards Sir) Horace 'Tozer, the colonial j agreed to, but were eventually rejected, owing to a popular 
seeretary, wltn had to provide military forces and artillery to outcry raised in the colony and in New South Wales and 
hold the strikers in check. The trouble lasted many montlw; Victoria. In 1896 the first of a scries of factory acts was 
and after it was over a farcically planned plot to seize the passed, and in J907 Wages Boards were established for fixing 
central district and proclaim a republic was revealed in the the .statutory minimum rate of wages, (See Australia.) 
Jirishame Cottrier. As an outcome of this strike, “ New Federation was a burning question in the neighbouring 
Australia "—a settlement on communistic lines—was founded colonies during the year, but Queenslanders generally took 
in. Paraguay (?.«.). The year 1892 was one of gloom and little interest in the movement, and the colony was not repre- 
depression : want of money interfcrcxl with public works, and sented at the Federal Convention at Melbourne when the 
the impending stoppage of Kanaka labour and the low price of Commonwealth Bill was passed. In 1899 Mr (afterwards 
sugar almo.st ruined Ihc planters. Sir Samuel Griffith then Sir J. R.) Dickson, who had succeeded Byrnes a.s premier, wa.s 
announced hi.s conversion to the policy of continuing Kanaka enlisted on the side of the “ Billitcs,” and in June of that yiear 
labour for the sugar plantations, and also of land-grant railways, an Enabling Bill was passed. Jn September the Referendum 
An act was passed authorizing agreements with companies .supported the act by the narrow majority of 7492 totes on a 
for the extension of the trunk lines on this principle; but the poll of 69,484. Towards the end of the second .session the 
measure was unpopular, and no transactions under the act ministry narrowly escaped defeat on the Railway Standing 
are recorded. Financial depression reached its hcigjit in 1893: Committeas Bill, and resigned. Mr Dawson, le,uder of the 
the salaries of ministers and civil servants were r^ced, and Labour Opposition, then formetl a ministry, and held office 
drastic retrenchments were made in every department. In from 1st December to 7th December 1899. He was then 
February, 107 in. of rain fell at the head of the Drkbaae defeated on a motion by R. Philp, and resigned, and Philp 
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became premier, and was in power when Queensland joined 
the Commonwealth. The year was shadowed by the con¬ 
tinuance of a terrible drought, which towards the end of 1900 
became so aggravated that the revenue began to fall off, owing 
to decreased receipts from railways and land. In that year 
Philp’s chief policy was the passing of legislation to permit 
of the construction of railways by private enterprise. The 
labour party offered vigorous opposition ; hut notwithstanding 
this a certain amount of progress was made. The Government 
appointed Dr Maxwell, an American sugar expert, to super¬ 
intend the sugar industry in the colony ; a State school of 
mines was established at Charters Towers; and the com¬ 
pulsory clauses of the Education Act were put in force for 
the first time. Another act of importance was the establish¬ 
ment of a Government land bank. A powerful agitation for 
the extension or renewal of the leases of pastoral lands was 
raised, but no legislation resulted. A suggestion that Sir 
Samuel Griffith should retire from the cliief justiceship, on a 
pension of •£1750 a year (to be reduced by any emoluments 
received), to enable him to enter Federal politics, fell through. 
Some important discoveries of coal were made during the year, 
and dredging the northern rivers for gold became an established 
industry. ]. K. Dickson represented the colon}’ in London at 
the conference of Federal delegates in 1900, when the final 
details of the ('ommonwealth were settled. Early in rqoi he 
was created K.C^M.d, but died somewhat suddenly, at Sydney, 
on 9th January of that year, shortly after he had been made a 
member of the first Federal ntinistry. 

Alien Jmmigrahofi. —The working classes of Queensland luive 
always objected to the presence of coloaretl aliens, and successive 
trovernment.s have legislated against indiscriminate immigration 
into the colony. In 1876 Governor Cairns reserved an act imposing 
certain disabilities upon Chinese working on goldfields. In that 
year a poll tax of ;iio was imposed upon Chinese arriving. In 18B4 
another principle was adopted : masters of .ships were only allow^I 
to carry to Queensland ports one Chinese for every registered 
tons, and the poll tax was increased to 1^30. In 1MH8 Queensland 
took the lead in summoning an intercolonial couterence oti Ciunesi* 
immigration, the outcome of which was the adoption of uniform 
legislation: in the Queensland Act passed that year the main 
provision was that only ouc Chinese for every 500 registered tons 
should be permitted to be carried to the colony from Chinese ports. 
The poll tax was then abolishetl. This act was also reserved, but 
received the Royal Assent ou 5th February 1890, after slight 
modification had been made. 

Treaty arrangements with Japan had been carried tlirough by 
the Imperial Government, at the initiation of Queensland, under 
which the Tapane.se Government undertook to prevent the emigra¬ 
tion of coolies to the colony ; and a Pearl Shell Fisheries Act was 
passed in 1895 placing restrictions upon the acquisition of vested 
interests in the industry by Japanese and other aliens. At Federa¬ 
tion eight acts—two Imperial nnd six local—regulated the importa-, 
tion of Kanakas from the South Seas : that of 1880 was the basis 
of the system under which Kanakas were recruited in the Ulatids. 
brought to the colony in schooners, employed there, and returned 
to their homes at the end of their three years’ engagements. The 
1884 act confined Kanakas to field work. In December 1884 a 
Royal Commission was appointed, consi.sting of Messrs W. Kinnaird 
Rose, J. F. Eucklund, and Hugh M. Milman, to report upon the 
system of recruiting Kanakas. Following the report of the C.om- 
mUaion. which was in effect that many i.slanders had been recruited 
“ by force and fraud,” Sir Samuel Griffith, then premier, introduced 
the imjxirtant Pacific Island Labourers Amendment Act of 1885, 
which stopped the importation of Kanakas after 1890. U was-^ 
and is—an article of faitli with the working classes that white 
labour could be utilized for sugar cultivation. Yet from the pas-sing 
of the act the sugar industry began to decay, no fresh capital was 
put into it, plantations dwindled down in value 50 to 75 %, 
mills were closed, and the magnificent industry threatened to die 
out. Sir Samuel Griffith, being converted by these signs of the 
times from his positlonfftiat sugar could flourisli in the colony without 
coloured labour, issued on 12th February T892 his " Manifesto to 
the People of Queensland,” in which he acknowledged that to 
prevent the collapse of sugar-gUMwing it was necessary to resume 
the immigration of Polynesians. This manifesto was the forerunner 
of the 1892 act, which reintroduced Kanaka labour. Since this 
time there has k|K*n no further State legislation.on the subject, but 
the Federal Parliament has dealt with the matter (sec above). 

Land Lrf;islation. —In Queensland's early days, with the pre¬ 
dominance of tlie squatting class, the lands were freely leased in 
large blocks for sheep and cattle grazing. The .squatter furnislied 
50 % of the public revenue with his rents, and opened up 


the great interior by his pioneering enterprise. As, however, 
populatiou increased, the necessity for the agriculturist arose, and 
It became requisite to legislate in the interests of the .small holder. 
Successive Queensland Governments have had some of their hardest 
work in ada pting their land legislation to the needs of the community, 
recent policy being to reduce large estates and place the cultivator 
ou the soil. At separation from New South Wales the holding of 
land was regulated by Orders in Council, under an Imperial act of 
1846 : untransferable leases of ” runs ” for fourteen years were 
issued, the minimum site of the run was measured in shecp-carrying 
capacity—4000 sheep being the least number, and /lo the minimum 
rent. The lessee was able to buy up his holding in mocks of 160 acre.s 
at a time, /i per acre being the minimum price, and was entitled 
to a renewal of his lease at itvS expiry. Tlie minimum lease principle 
shut out the small agriculturist. The first leading acts passed by 
Queensland were the Crown Lands Alienation Act of 1868, dealing 
with the settled districts, and the Pastoral Leases Act of 1869, 
dealing with the unsettled districts—these divisions were fixed 
by the first-named measure. The " resumption ” winctple was 
introduced bv the 18A8 act : lands in the settled districts were 
resumed after twelve months from the passing of the measure, and 
lessees were granted leases of half of their holdings for ten years : 
the other moiety was thrown open for settlement. The 1869 act 
granted new leases for twenty-one years at practically the same 
low rentals, but 10 % was added to the rent after each period 
of seven years ; the area of a run was fixed at from 25 to 100 sq. m. 
This act greatly pleased the squatters. In 1884 the Dutton 
Act was passed. Its importance lies in its dealings with the 1869 
act leases : on their expiry the State resumed from cme-<|uarter 
to one-half of the area as crown lands, which were thrown open to 
selector.s, and new leases of from ten to fifteen years were granted 
I for the l>alanco. Grazing farms (zo.ocx) acres) and agricultural 
j farms (1280 acres) were established. This measure was vorj 
\ unj)opular with the squatters. With the act of 1897 it forms the 
j basis of the existing land regulations of Queensland. Under the 
1897 act the passing of the land into the hands of agriculturists 
was further marked l)y the creation of agricultural homesteads 
(160, 320. OF 640 acres), grazing homesteads (20.000 acres), acriib 
selections (lo.txx) acres), and unconditional selections (1280 acres). 
Some of these classes of selections could be purchased right out, 
ami all were leased at extremely moderate rat<*s. Sales of country 
lands were established. Two measures were pasi>ed, in 1894 and 
1897—Ihc Agricultural Lands Purchases Acts—under which the 
State was authorized to purchase suitable estates of specially fertile 
laud already alienated, to l)e cut up and thrown open as agricultural 
farms. These measures confirmed Queensland’s determination tt) 
encourage agriculture. Owing to the expiration of pastoral leases 
and the fact that no legislation existed for their renewal for a term 
long enough to encourage the investment of capital, a formidable 
agitation prevailed in the colony, the lessees bitterly complaining 
of the uncertainty of their tenure. The British Australasian 
Society was formed in Great Britain, to protect the interests of 
British capital invested in the pastoral industry in Queensland. 
In 1900, out of the total Queensland uron of 427,838,080 acre.s. no 
less than 411,793,786 acres remained in the hands of the State 
unalienated. (!• T. Cr.) 

QUEENSTOWN, a town of the Cape province, South Africa, 
in the upper valley of the Great Kci river, 155 m. by rail N.W. 
of Kast London. Pop. (1904) 9616, of whom 4157 were 
white. Founded in 1853 and named after Queen Victoria, 
it WTI.S laid out in an unuaual form. From each angle of a 
central hexagonal-shaped open space there runs one of the 
main thoroughfares. This arrangement was adopted to 
facilitate defence in case of an attack by Kaffirs, Queenstown 
at the time of its foundation being a border settlement. Up 
to t 868 the burghers held their lands on a military tenure. 
It contains several fine buildings, including the town liall. 
court-house and public offices and the Anglican church of 
St Michael. Many of the streets are lined with oaks and 
blue gums. Situated on the Karroo, at an elevation of 3500 ft., 
between the Stormberg and Amatola Mountains, it is the centre 
of a wheat and sheep-rearing district, and is a busy commercial 
town. The climate is healthy, and Queenstown has a reputa¬ 
tion a.s a sanatorium. 

QUEENSTOWN, a town of Montagu county, Tasmania, on 
the Queen river, 23 ni. by rail by Strahan, and 353 m. W. of 
Hobwt. It is the centre of the Mount Lyell mining district 
and has numerous smelting works, brick-works, and sawmills. 
The county is mountainous and finely wooded. Pop. (1901) 
5051 ; of the district, 10,451. 

- QUEENSTOWN (formerly Cove of Cork), a seaport, watering- 
place, and naval station of county Cork, Ireland, picturesquely 
situated on the south side of Great Island, on the slope of an 
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eminence rising abruptly above Cork Harbour. Pop. (1901) 
7909. It is 12 m. E.S.E. of Cork and 177 m. S.W. of ^blin 
by the Great Southern & Western railway. It consists 
chiefly of terraces rising one above another with wide streets 
and handsome houses. On account of the mildness of the ; 
climate it is frequented b\’ visitors both in summer and winter. 
Ih’cvious to the American War, Cove of Cork was a small fishing 
village, but it subsequently increased rapidly. It received 
its present name on the occasion of the visit in 1849 of Queen 
Victoria, being her first landing-place in Ireland, The town 
is governed by an urban district council. The harbour, which 
is defended by the Carlisle and Camden Forts at its entrance, 
and by Fort Westmoreland on Spike island, can shelter a liirge 
fleet. Spike, Rocky and Haulbowline islands are used in 
the formation of a government dockyard, which with the 
adjoining victualling yard c.or'ers an area of 55 acres, 'llierc 
is an enclosed basin g acres in extent, with 32 ft. 8 in. depth 
over the sill al high-water spring tides ; and a dry dock at its | 
southern end has a length of 408 ft. on the blocks. Queenstown 
is a port of call for American mail steamers, and the nuiils are 
transmitted overland by express trains ; it is also a port of 
embarkation for colonial troops, and a government emigration 
station. The admiral’s flagship is stationed here. The oldest 
yacht club in the United Kingdom, the Royal Cork (founded 
in t720 as the Cork Harbour Water Club), has its headquarters 
here, with a club-house, .and holds an annual regatta, .\mong 
the principal buildings are the modern Catholic cathedral of 
•St Colman for the diocese of Cloyne. designed by A. W. Pugin, 
and the Protestant Episcopal church for the united parishes 
of Clonmel and Temple Robin. A fine promenade, over a 
mile in length, connects Queenstown with Rushhrook, a 
favourite watering-place. The picturesque shores of the 
harbour arc dotted with country residences and village-resorts, 
such as Cros.shaven and Churcji Ua\’. 

QUELPART (Chai-Ju), an island to the south of Kore:i, 
used as a Korean penal settlement. It measures 40 m. from 
1 C. to W. and 17 from N. to S. It rises gradually from the 
.seaboard, is heavily wooded and is cleared for cultivation to 
a height of 2000 ft. There are several c.rateriform hills, and 
Hali San (Mount Auckland) h.as an altitude of 6558 ft. ITic 
island is entirely volcanic, and the soil is finely disintegrated 
lava. Broken black lava forms the beach, and blocks of it 
.are the universal building material. There is no good drinking 
water. The flora and fauna are scarcely investigated. Pines 
of three species, junipers, larches, oaks, maples, willows and 
the Thuja Orimtalis have been identified. The known fauna 
comprise boars, bears, deer, swans, geese, pheasants and 
quail. The roads are scarcely passable bridle tracks. Quelpart 
was introduced to European notice by the Dutchman, Hendrik 
Hamil, who was shipwrecked there in 1653. 

The estimated population is 100,000, Korean by race, 
language and costume. There are about ninety villages. The 
vallevs and slopes are carefully cultivated in fields divided 
by stone walls, and produce beans, peas, sweet potatoes, 
“ Russian turnip radish,” barley, a little rice and millet, the 
last being the staple article of diet. Nuts, oranges, limes and 
plums are grown. Small but strong ponies are bred for export, 
and small cattle and pigs for home use. Apart from agriculture, 
the industries consist in the manufacture of fine bamboo hats 
and mats, and wooden combs for export and local use. For 
fishing the islanders use double-decked raft boats, similar 
to those of southern Formosa. Their lucrative pearl fisheries 
have been practically monopolized by the Japanese, who u.se 
proper diving apparatus. A valuable product is a species of 
clam, the shell of which furnishes a .specially iridescent mother- 
o’-pearl, which the natives barter with the Japanese for inlaying 
lacquer. European goods are not imported, but Japanese 
articles find ready barter. There are no markets, and only a 
few poor shops. 

Chu-sung, the capital and seat of government, a tew miles 
from Port Pelto, has a black lava wall 25 ft. high, with three 
gates and towers ; an imposing audience-hall in Chinese style; 


and a great hell tower, with a fine bronze bell, sounded to 
drive off “ evil dragons.” Its population is estimated al 
16,000. The governor has a hereditary army for coercive 
purposes. The uniform is a complete suit of mail, with a 
helmet, from which leather curtains fall over the shoulders. 
'I'he weapons are equally antique. 

There arc no good harbours, and the only anchorage for 
large vessels is Tai-chung, nr Yung-su, at the east end, with 
9 to 13 fathoms of water. Pelto has ancient breakwaters 
for the protection of small boats, erected, as many believe, by 
the Mongol conqueror, Kublai Khan, who in 1273 
Quelpart one hundred ships for the invasion of Japan. 

QUENSTEDT, FRIEDRICH AUGUST VON (1809-1889), 
German geologist and palaeontologist, was bom at Eisleben in 
Saxony on the gth of July 1809. He was educated at Berlin, 
and after having acted as assistant in the mineralogical museum 
he was appointed professor of mineralogy and geognosy in the 
university of Tubingen in 1837, a post which he occupied until 
his death. His earlier work related chiefly to crystallography 
i and mineralogy, on which subjects he published text-books 
I that were widely used. He became distinguished for his 
1 researches on palaeontology, and especially for those on the 
fossils of the Juras.sic system. The museum at Tubingen owed 
its establishment to hi.s exertions. He died at Tubingen on the 
21st of December 1889. 

Jlis chief publications were: Mi'thode der Krystallographie 
(1840); Das FlbcprMrge Wiirttembergs (1843); Petrefailinkunde 
Deutscklauds (7 vofs. and aliases. 1846-84); Dm Ccphahpodni 
(1846-49) : Haitdhuch der Petrefactenkunde (4 vols., 1H52, 3rd ed. 
1882-85); OcK Jura (2 vols., 1858); Handbueh der Mineralogie 
(1855, 3rd cd.1877); Die Ammouifen des Si hwdbischea Jura {1883-84). 
i Obituary by W. T. Blandford, Quart. Inurn. Oeol. Soc, vol. xtvi., 1890. 

I QUENTAL, ANTHERO DE (1842-1891), Portuguese poet, 

! was born on the island of .St Michael, in the Azores, on the 
I 18th of April 1842. He studied at the university of Coimbra, 
i and soon distinguished himself by unusual talent, as well as 
turbulence and eccentricity. He liegan to write poetry at an 
early age, chiefly, though not entirely, devoting himself to the 
sonnet. -After the publication of one volume of verse, he entered 
with great warmth into the revolt of the young men which 
dethroned Castilho, the chief living poet of the elder generation, 
from his place as dictator over modern Portuguese literature. 
He then travelled, engaged on his return in political and socialistic 
agitations, and found his way through a series of disappointments 
I to the mild pessimism, a kind of Western Buddhism, which 
animates his latest poetical productions. His melancholy was 
increased by a spinal disease, which after several years of retire¬ 
ment from the world, eventually drove him to suicide in his 
native island, on the nth of .September 1891. Anthero stands 
at the head of modem Portuguese poetry after Joao dc Deus, 
His pTincip-al defect is monotony—his own .self is his solitary 
theme, and he seldom attempts any other form of composition 
than the sonnet. On the other hand, few poets who have 
chiefly devoted themselves to this form have produced so large 
a proportion of really exquisite work. The comparatively few 
pieces in which he either forgets his doubts and inward conflicts, 
or succeeds in giving them an objective form, are among the 
most beautiful in any literature. The purely introspective 
sonnets arc les.s attractive, but equally finely wrought, interesting 
as psychological studies, and impressive from their sincerity. 
His mental attitude is well dc-scribed by himself as “ the effect 
of Germanism on the unprepared mind of a Southerner.” He 
had learned much, and half-learned more, which he was unable 
to assimilate, and his mind became a chaos of conflicting ideas, 
settling down into a condition of gloomy negation, save for the 
one conviction of the vanity of existence, which ultimately 
destroyed him. A healthy participation in public affairs might 
have saved him, but he seemed incapable of entering upon any 
course that did not lead to delusion and disappointment. The 
great popularity acquired, notwithstanding, by poetry so 
metaphysical and egotistic is a testimony to the artistic instinct 
of the Portuguese. 

As a prose writer Qucntal displayed high talents, though he 
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wrote little. His most important prose work is the Cen^ 
siderttfSfs sabre a philosopkiu da hisloria literaria Portugueza, 
but he earned fame by his pamphlets on the Coimbra question, 
Bom senso e bom gosio, a letter to Castilho, and A cUgnidade 
das Ultras e lititraturas oficiaes. 

His friend Oliveira Martins edited the Sonnets (Oporto. 1R86). 
supplying an introductory essay ; and an interesting collection of 
slutlies on the poet by the leading Portuguese writers appeared in 
a volume entitled .-1 idAere tie Outnial. In Mimorinm {O^turto, iHyb). 
The sonnets h.ivo been turned into most European languages ; into 
English by Edgar Prestage (Antkifn tie Quentiil, Sixiv-fovr Sonnets, 
I.ondon. i.So4). together with a striking autobiographical letter 
addressed by <,juemal 10 Ids German translator, Ur Storck. 

QUERARD, JOSEPH MARIE (1797-1865). French biblio- ! 
prupher, was born at Rennes on the asth of December 1797. 
lie was apprenticed to a bookseller in his native town, and was 
sent abroad on business. He remained in Vienna from 1819 to 
1824. and there drew up the first volumes of bis great work, 
fin Pfonce litlerairc, au Dictiomtaire bibhograpkique des savants, 
hisiariens, el gens de lettres de la France, &c. (10 vols., 1826-1842), 
ilealing especially with the i8th and early 19th centuries, which 
he was enabled to complete by a government subsidy granted by 
Guizot in 1830. and by the help of the Russian bibliophile berge 
Poltoratzky. The firm of Didot, who were his publishers, took 
out of his hands tlie LtUiralure jranfaise conlemporaine with 
which he hud intended to complete his work, and placed it 
with Ch. Louandre and F. Uourquelot. Querard avenged 
himself by pointing out the errors of his sueces.sors. In spite 
of his claims Quirard was unable to secure a position in any of 
the public libraries. He died in Paris on the 3rd of December 
1865. 

Among bis otlier works are : Les superchiries litleraires devoilies 
(5 vols., 1845-50); Bihliographie I.a Mcnaisienne (1849); Diction- 
nairr des omtages-polyonymcs cl auonymes de lalilliralurc francaise, 

(1846 47) ; an additional volume to La France Uttirairc 
entitled t.crwains pseudonymes, <Et. (1854-50). Sec Mar. Joion 
d’Erquar, Qnirard, m La France httiraire (1854), vol. xi. 

QUERCITRON, a yellow dye.stuff obtained from the bark of 
the quercitron oak, Qurreus tincloria.a, fine forest tree indigenous 
in North America. The name i.5 a shortened form of “ querci- 
citron,” from Lat. quereus, oak, and “ citron,” and was invented 
by Pr Edward Bancroft (1744-1821), who by act of parliament 
in 1783 was granted spcc.ial privileges in regard to the importa¬ 
tion and use of the substance. The dyestuff is prepared by 
grinding the bark in mills after it has been freed from its black 
epidermal layer, and sifting the product to .sejtarate the fibrous 
matter, the fine yellow ptowder which remains forming the 
quercitron of commerce. The ruddy-orange decoction of quer¬ 
citron contains quercitannic acid, whence its use in tanning, 
and an active dyeing principle, qiicreitrin, C^iH^O,;. The 
latter .sub.5tance is a glucoside, and in atiueous solution under 
the influence of mineral acids it yields quercetin, C|,,H,^iO-, 
which is precipitated, and the pentoside rhamnose. • Quercetin 
is a crystalline powder of a brilliant citron yellow colour, entirely 
insoluble in cold and di.s 30 lving only sparingly in hot water, but 
quite .soluHe in alcohol. Either b)^ itself or in some form of 
its glucoside quercitrin, quercetin is found in several vegetable 
substances, among others in cutch, in Persian berries (Rhamnus 
eatharticus), buckwheat leaves {Polygonum Fagopyrum), Zante 
fustic wood (Rhus Coiinus), and in rose petals, &c. Quercitron 
was first introduced as a yellow dye in 1775, ^’tit it is principally 
used in the form of flavin, which is the precipitate thrown down 
from a boiling decoction of quercitron by sulphuric acid. 
Chemrcally, quercetin is a memlrer of a fairly extensive class of 
natural colouring matters derivoi from phenyl benro-y-pyrone 
or flavone, the constitution of which followed on the researches 
of St Von Kostonecki, A. G. Perkin. Herzig, Goldschmidt and 
others. Among the related ailouring matters are: chry.sin 
from popdar buds, apigenin from parsley, luteolin from weld and 
dyers’ broom, foetin from young fustic and yellow cedar, 
galangm frorh'gaianga root, and mjTicctin from Myrica Nagi. 

QREROT (lAt. pagus Caturcinus, Fr. Ctkorsin), a county 
in France before the Revolution. The name is taken from 
that of a Giflic tribe, the Cadurei, and was applied to a small 


district watered by the Dordogne, the Lot and the Tarn. It 
was bordered by Limousin, Kouergue, Annagnac, P6rignrd and 
Agenais. In the middle ages it was divided into upper, or 
block, Quercy, and lower, or white, Quercy, the capital of the 
former being Cahors and of the latter Montauban. Its two 
other chief towns were Figeac and Moi.ssac. Ecclesiastically 
it was included almost entirely in the diocese of Cahors until 
1317, when a bishopric for lower Quercy was established at 
Montauban. Judicially it was under the authority of the 
parUment of Bordeaux ; for financial purposes it was part of the 
giniraliti of Montauban. The estates of the county had tlie 
bishop of Cahors for president; other members were the bishop 
of Montauban and other ecclesiastics, four viscounts, four barons 
and some other lords and representatives of eighteen towns. 

Under the Romans Quercy was part of Aquitania prima, and 
Christianity was introduced therein during the 4th ermtury. 
Early in the 6th century it passed under the authority of the 
Franks, and in the 9th century was part of the Frankish 
kingdom of Aquitaine. At the end of the loth century its 
rulers were the powerful counts of Toulouse. During the 
wars between England and France in the reign of Henry II., 
the English placed garrisons in the county, and by the tn^aty 
of Paris in 1259 lower ()uercy was ceded to England, both the 
king of England and the king of France confirmed and added 
to the privileges of the towns and the district, each thus 
hoping to attach the inhabitants to liLs own interest. In 1360. 
by the treaty of Br6tigny, the whole county passed to England, 
but in 1440 the English were finally expelled. In the i6th 
century (^ercy was a stronghold of the Protestants, and the 
scene of a savage religious warfare. The civil wars of the 
reign of Louis XIll. centred around Montauban. Querry 
was early an industrial di.strict. It gave its name to 
eadureum, a kind of light linen, and the bankers of Cahors 
were famous. 

qUER^TARO, a city of Mexico, capital of the state of 
Quer^taro-Arteaga, 152 m. by rail N.W. of the national capital. 
Pop. (1900) 33,T52, including a large Indian element. Querctaro 
is .served by the Mexican Central railway. The city stands 
on a plain at the foot of the Cerro de las Campanas, 6168 ft. 
above sca-level. Among the important buildings arc the 
Cathedral (said to have been built originally about 1535, and 
subserpiently restored at various times), the Iturbidc theatre 
(in which occurred the trial of Maximilian), the government 
offices, the federal palace and the churches of .Santa Rasa, 
Santa Clara and San Augustin. The federal palace and the 
church of Santa Rosa are examples of the work of the celebrated 
Mexican architect, Francisco Eduardo dc Tresguerras (1765- 
1833), who restored the church of .Santa Clara also. 'I'he 
gilded wood carvings of Santa Clara are noteworthy ; and 
in the courtyard of the federal palace there are other .specimens 
of the same work. The water-supply is brought over a fine 
aqueduct 5 m. long, dating from i8th century. .Among 
manufactures are cottons, woollens, pottery and ironwares. 
Quer6taro has one of the oldest and largest cotton factories 
in Mexico, employing about 2000 operatives, and maintaining 
a small private military force for protection. It was built 
in the days when brigandage held the whole country in terror, 
and was strongly fortified and provided with artillery and 
garrison. The latter was also used to c.scort pack trains of 
goods and supplies before the building of the railway. 'J'his 
oW factory has also played its part in the civil wars of the 
country since 1840, becoming a fortress whenever Querftaro 
became involved in military operation.s. 

Quer6taro occupies the site of on Otomie Indian town dating 
from about 1400. It was captured by the Spaniards in. 1531 
and was raised to the rank of a city in 1635. It was the scone 
of a revolutionary rrutbreak against Spain in i8to. In 1848. 
a Mexican congress met here to ratify the treaty of peace with 
the United State.s, and in 1867 Querctaro was the scene of 
Maximilian’s last stand against the republicans (underEscobedo), 
which resulted' in hb dapture and subsequent execution on 
the Cerro de las Campanas ju-vt N. of the city. 
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QUBIBfcTAIl^ABTBAGA, a central state of Mexico, bounded triumph of Esparfero, O’Dontrell and Duke who i>ubliclv 
N. by Sm Luis Potosi, E. by Hidalgo, S.E. by the state of recogniied his gallant conduct. When tj>e war in Morocco 
Mexico, b. by Miehoucan and W. by Guanajuato; area, 3556 broke out. Marshal O'Donnell gave Quesada the command 
sq.m. Pop. (1900) *32,389, largely Indian. The state belongs of a division, which played so conspicuous a part in that 
to the elevated plateau region, with its semi-arid conditions, campaign and at the battle of Wad el Ra.s that its commander 
The N. part of the state is traversed from E. to W. by the was made lieutenant-general and grand ero.ss of Charles 111. 
wooded .Sierra Gorda, whose spurs reach southward to the Ik- was director-general of the Civil Guard when the military 
rcnlral di.stricts. The central and S. parts arc covered by rebellion of the aand of June 1866 broke out in Madrid, and 
plains, broken by low hills. The rivers arc small and flow after he had been wounded in the leg he remained at the'head 
chiefly to the San Juah, a port of the Panuco drainage basin, of the loyal troops until the insurgents were crushed. He did 
There are some small lakes and swamps and a number trf not accept any military post during the revolution until Marshal 
mineral springs. Sugar, cotton, Indian corn, beans and Serrano in 1874 offered him the direction of the staff, and he 
considerable quantities of wheat are grown, but agriculture only accepted it after clearly stating that he was a royalist 
is largely hampered by the uiKortainty of the rainfall The and partisan of Alfonso XII. In his long and brilliant career 
chief wealth of the state is in its mines. Silver, gold, copper, he never swerved from his steadfa.st resolve never to be mixed 
mercury, lead, tin, antimony and precious stones are found, up in any political or military intrigues or pronunciamientos 
in some cases in very rich deposits. The richest mining —^to use his own words, “ not even to restore my king.” As 
districts are those of Cadereyta and Tolimdn, where there | soon ns the king was restored, the government of Senor 
are metallurgical works for the reduction of ores. The Mexican I Canovas made Quesada first general-in-chief of the army of 
Central and Mexican National railways cro.ss the S. end ol Central Spain, and in February J875 general-in-chicf of'the 
the state and afford transportation facilities for the agricultural army of the North. With the assistance of another officer 
districts, hut the mining districts of the N. are still dependent who also had never dabbled in pronur.eiamientos, General 
upon old methods. The capital of the state Is the historic O’Ryan, Quesada restored discipline in the armies confronting 
city of Querftaro {q.v.), and other important towns, with their Don Carlos, and for twelve months concerted and conducted 
populations in 1900,are: San Juan del Rio (8124), l.anda(about the operations that forced the pretender to retire into France 
7000), Ahuaeatlan (5929 in J895), Jalpan (about 6000), and and his followers to lay down their arms. 'J'he government 


TolimAn, celebrated for its opals. 


confided to the marquis of Miravalles the difficult task of ruling 


QUERFUHT, a town of Germany, in the province of Prussian the northern provinees for several years after the war, and he 
Saxony, situated in a fertile country on the Querne, 18 m. succeeded in conciliating the sympathies of the liasqucs and 
W, from Merseburg, on a branch line from Oberroblingcn. Navarrese, though the penalty of their last rising had been the 
I’op. (looq) 4HH4. Its chief industries arc sugar-refining, loss of most of their aneient liberties or jueros. Quesada was 
lime-burning and brewing. Querfurl was (or some time the made marquis of Miravalles, grandee after the war, minister 
capital of a principality which had an area of nearly 200 sq. m. of war in 1883 and senator. Though he was a strict, stern 
and a population of aljout 20,000. The ruling family having disciplinarian of the old school and an unflinching Conservative, 
become extinct in 149O, it ‘passed to that of Mansfeld. In Catholic and royalist, even his political and military opponents 
J635, by the peac'c of Prague, it was ceded to the elector ol raspecled him, and were proud of him as an unblemished type 
S.axory, John George 1„ who handed it over to his .son Augustus of the Castilian soldier and gentleman. He died at Madrid 
of ,Saxe-Wcissenfcls; but in 1746 it was again united with on the 19th of January 1889, smd was given full ntilitsury 


electoral .Saxony. It was incorporated with Prussia in 1815. 
Sec Schneidor, Quurfvrttr Utadt- und Krsfschronik (Querfurt, rtjoj). 


honours. (A. E. It.) 

QUESNAY, FBANQOIS (1694-1774), French economist, was 


QUERN, the primitive form of hand-mill for grinding com, 
consisting of two flat circular stones ; the lower stone, often 
simped with a rim, has a wooden or metal pin in the centre 
which pas.ses through a hole in the upper stone ; the worker 
pours the grain through the hole with one hand, revolving the 
upper stone with the other by means of a peg fi.xcd to one 
side. The Old English word is cwcorn ; it is a word common 
to Teutonic langu.ages, cf. Du. kweern, Swed. qvaru and various 
forms in Old German ; cognate words arc found in .Slavonic 
languages pointing to a pre-Aryan root. It is not related to 
‘‘ ciwm.” (See Flour.) 

QUESADA Y MATHEUS. JENARO DE (1818-1889), ist 
Marquis of Miravalles, Spanish soldier, was bom at 
Santander, on the 6th of Februarj- i8r8. He was a son of 
General Vicente Quesada, a Conservative officer who was 
murdered and atrociously mutilated in the streets of Madrid 
by a revohitionaTy mob in the early days of Queen Isabella’s 
reign. As Quesada belonged to an ancient family connected 
with the dukes of Fcrnan Nuner, he was made a cornet when 
only six years old, was educated at the seminary for noUes 
and in 1833 was promoted lieutenant in the ist Foot Guards. 
He served from 1833 to 1836 against the Carlists. When his 
father was assassinated in 1836 he resigned, went to France, 
got employment in a merchant's office and was only induced 
to return to the army in 1837 by his relatives, wlio got him a 
company in the guard:,. He distinguished himself often in 
the Carlist war, but his promotion was slow, and he declined 
to have anything to do with politics. He conlinod himself 
to his duties as a soldier, always fighting on the side of govern¬ 
ments against Carlist, Republican and l*rogressi.st risings. 
He only tjecame a general of division in 1853. and at the head 
of the Madrid garrison he fought hard in 1854 to avert the 


bom at Mercy, near Paris, on tlie 4th of June 1694, the son of 
I an advocate and small landed proprietor. Apprenticed at 
the age of sixteen to a surgeon, he soon went to Paris, studied 
medicine and surgery there, and, having qualified as a master- 
surgeon, settled down to practise at Mantes. In 1737 he was 
appointed perpetual .secretary ot the academy of surgery founded 
by Francois la Peyronie, and became surgeon in ordinary to 
the king. In 1744 he graduated as a doitor of medicine ; 
he became physician in ordinary to the king, and afterwards 
his first consulting physician, and was installed in the palace 
of Versailles. His apartments were on the tntresoi, whence 
the Reunions de Vmtresol received their name. Louis XV. 
esteemed Quesnay much, and used to call him his thinker; 
when he ennobled him he gave him lor arms three flowers of 
the pansy (pensee), with tlie motto Propter excogilationtm mentis. 

He now devoted liimself principally to economic studies, 
taking no part in tlic court intr^es which were perpetually 
going on around him. About the year 1750 he became 
acquainted with Jean C. M. V. de Gpurnay (1712-1759),who 
was also an earnest inquirer in the economic field; and round 
these two distinguished men was gradually formed the philo- 
sc^bic sect of the teonomistes, or, as for distinction’s sake they 
were afterwards called, the Physiocrales. The most remark¬ 
able men in this group of disciples were the elder Mirabeau 
(author of L’Ami des hontmes, 1756-60, and Philosophic 
rurale, 1763), Nicolas Haudeau {Introduction a la pbilos^diie 
ectmomiifue, 1771), G. F. Le Trosne (De I’ordre social, 1777), 
AndtA MorcUet (best known by his controversy with Caliani 
on the freedom of the corn trade), Mercier Larivi6re and 
Dupont de Nemours. Adam Smith, during his stay on the 
continent with the young duke of Buccleuch in 1764-66, spent 
some time in Paris, where he made .the acquaintance of 
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Quesnay and some of his followers ; he paid a high tribute to 
their scientific services in his Wealth of Nations. Quesnay 
died on the i6th of December 1774, having lived long enough 
to see his great pupil, Turgot, in office as minister of finance. 
He had married in 1718, and had a son and a daughter ; his 
grandson by the former was a member of the first Legislative 
Assembly. 

The publications in which Quesnay expounded his system were 
the following;—two articles, on " Fcmiiers ” and on " Grains." 
in the Encycloptdie of Diderot and D’Alombert (175O, 1757) ; a 
discourse on the law of nature in the Physiocfaiie of Dupont do 
Nemours (1708) ; Maximes ghtfraUs de gouvernement tc/inomuiue 
d'un royaume agricote (i7,s8), and the simultaneously published 
Tableau ^conomique aoec son expltcalton, <m extrait des economies 
royales de Sully (with the celebrated motto, " Pauvres pay.sans, 
pauvre royaume ; pauvre royaume, pauvre roi "); Dialogue sur 
le commerce et les travaux des artisans ; and other minor pieces. 
The Tableau economique, though on account of its dryness and 
abstract form it met with little general favour, may be considered 
the principal manifesto of the school. It was regarded by the 
followers of Quesnay as entitled to a place amongst the foremost 
products of human wisdom, and is named by the elder Mirabeau, 
m a passage quoted by Adam Smith, as one of the three great 
inventions which have contributed most to the stability of political 
societies, the other two being those of writing and of money. Its 
object was to exhibit by means of certain formulas the way in which 
the products of agriculture, which is the only source of wealth, 
would in a state of perfect liberty be distributed among the several 
classes of the community (namely, the productive classes of the 
proprietors and cultivators of land, and the unproductive class 
compo.sed of manufacturers and merchants), and to represent by 
other formulas the modes of distribution wliich take place under 
systems of Governmental restraint and regulation, with the evil 
results arising to the whole society from different degrees of such 
violations of the natural order. It follows from Quesnay’s theoretic 
views that the one thing deserving the solicitude of the practical 
economist and the statesman is the increase of the net product; 
and he infers also what Smith afterwards affirmed, on not quite 
the same ground, that the interest of the landowner is "strictly 
and indissolubly connected with the general interest of the society.*' 
A small edition de luxe of this work, with other pieces, was printed 
in 1758 in the palace of Versailles under the king's immediate .super¬ 
vision, some of the sheets, it is said, having been pulled by the r^al 
hand. Already in 1707 the book had disappeared from circulation, 
and no copy of it is now procurable; but the substance of it has 
been preserved in the A mi des hommes of Miralwau, and the Physio- 
criatie of Dupont de Nemours. 

His economic writings are collected in the and vol. of the Princt* 
paux econnmistes, published by Guillaumm, ■Paris, with preface 
and notes by Eugene Dairc; also his CEuvres economtques et phtlo- 
sophiques were collected with an introduction and note In' Aug. 
Oncken (Frankfort, 1888); a facsimile reprint of the Tableau 
economique, from the original MS., was published by the British 
Economic Association (London, 1805). Viis other writings were 
the article " Evidence ” in the Encyclopidie, and Recherches sur 
I’evidence des verites geometrunirs, with a Projet de nouveaux elements 
dr. geometrie, 1773. Quesnay s Eloge was pronounced in the Academy 
of Sciences by Grandjean de Pouchy (see the Rrcueil of that Academy, 
1774, p. 134). See also F. J. Marmontel, Memnires: Memotres de 
Mme. du Hausset ; H. Higgs, The Physiocrats (London, 1897). 

QUESNBL, PASQUIER (1634-1719), French jaasenist 
theologian, was born in Paris on the 14th of July 16.34. ‘tnd, 
after graduating in the Sorbonne with distinction in 1653, 
joined the French Oratory in 1657. There he .soon became 
prominent; but his Jansenist sympathie.s led to his banish¬ 
ment from Paris in 168 r. He took refuge with the friendly 
Cardinal Coislin, bishop of Orleans; four years later, however, 
foreseeing that a fresh storm of persecution was about to 
burst, he fled to Brus.sels, and took up his abode with Antoine 
Arnauld (ij.v.). There he remained till 1703, when he was 
arrested by order of the archbishop of Malines. After three 
months’ imprisonment he made a highly dramatic escape, 
and settled at Amsterdam, where he spent the remainder of 
his life. After Arnauld’s death in 1694 Quesncl was generally 
regarded as the leader of the Jansenist party; and his 
Riflexiotts morales sur le Nouveau Testament played almost 
as large a part in its literature as Jansen’s Augustinus itself. 
As its title betokens, this was a devotional commentary on 
the Scriptures, wherein Quesnel managed to explain the aims 
and ideals of the Jansenist party better than any earlier writer 
had done; and it accordingly became the chief object of 
Jesuit .^t^ack. It appeared in many forms and under various 


titles, the original germ going back so far as 1668 ; the first 
complete edition was published in 1692. The bull Unigenitus, 
in which no fewer than loi sentences from the Riftexions morales 
were condemned as heretical, was obtained from Clement IX. 
on the 8th of September 1713. Quesnel died at Amsterdam 
on the 2nd of December 1719. 

St!c also Mme. Albert Le Roy, Un Janseniste en exit (Paris, 
1900) ; and Maulvault, Repertoire de Port Royal (Paris, 1902). 

(Sr. C.) 

QUETBLET. LAMBERT ADOLPHE JACQUES (1796-1874), 
Belgian astronomer, meteorologist and statistician, was born 
at Ghent on the 22nd of February 1796, and educated at tlie 
lyceum of that town. In 1819 he was appointed professor of 
mathematics at the athenaeum of Brussels; in 1828 he became 
lecturer at the newly created museum of science and literature, 
and he continued to bold that post until the museum was 
absorbed in the free university in 1834. In 1828 he wa.s 
appointed director of the new royal observatory which it had 
been decided to found, chiefly at his instigation. 'J’hc building 
was finished in 1832, and the instruments were ready for work 
in 1835, from which date the observations were published in 
4to volumes (Annales de I’Observatoire Royal de Bruxelles), 
but Quetelet chiefly devoted himself to meteorology and 
statistics. From 1834 he was perpetual secretary of the 
Brussels Academy, and published a vast number of articles 
in its Bulletin.sLs also in his journal, Correspondance. mathemaiique 
et physique (11 vols., 1825-39). He died at Brussels on the, 
17th of February 1874. His son, Ernest Quetelet (1825-78), 
was from 1856 attached to the observatory, and on his death 
succeeded him as director. He made a great number of 
observations of stars with proper motion. 

Quctolct’s astronomical papers refer chiefly to shooting stars 
and similar phenomena. He organised extensive magnctical and 
meteorological observations, and in 1839 he started regular ob 
•servations of the periodical phenomena of vegetation, especially Ihe 
flowering of plants. The results are given in various memoirs 
published by the Brussels Academy, and in his works .Swr le climat 
de la Belgique and Sur la physique du globe (the latter form.s vol. 
xUi. of the Annales, i8(ii). He is, howover chiefly known by the 
statistical investigations which occupied him from 1823 onward. 
In 1835 he published his principal work, .Sur I'homme et le dfvelnppe- 
nient de ses facultes, ou essat de physique sociale (2nd ed.. 1869). 
containing a resume of his statislical researches on the develop 
ment of the physical and intellectual qualities of man, and on the 
" average man *’ both physically and intellectually considered. In 
1846 he brought out hi.s Lettres A S. A. R. le due rignant de Saxe- 
Coburg el Gotha sur la thiorie des prohahtlilis apphquee aux sciences 
morales et puhliques (of which Sir J. Herschel wrote a full account 
in the Edinburgh Review}, and in 1848 Du systime social et des lots 
qui le rtgissent In these works he shows how the numbers re¬ 
presenting the individual qualities of man are grouped round the 
numbers referring to the " average man " in a manner cxnctly 
corresponding to that in which single results of observation are 
grouped round the mean result, so that the principles of the theory 
of probabilities may be applied to statistical resi'arches on the 
subjects. These ideas are further developed in various papers in 
the Bulletin and in his VAnthropomHrie. ou mesure des diflerentes 
facultis de I'homme (1871), in which he lays great stress on the 
universal applicability of the binomial law, according io which the 
number of cases in which, for instance, a certain height occurs 
among a large number of individuals is represented bv an ordinate, 
of a curve (the binomial) .symmetrically situated with regard to 
the ordinate representing the mean result (average height). A 
detailed Essai sur la vie el les travaux de L. A. J. Quetelet, by his 
pupil and assistant E. Mailly, was published at Brussels in 1S73. 

QUETTA, the capital of British Baluchistan, India, which 
also givc.s its name to a district. It rose to prominence in 
1876, when Sir Robert Sandeman founded a residency there. 
The name is a variation of the word kwat-kot, signifying a 
fortress, and the place Is still locally known as Shal Kut. 
Quetta is the southernmost point in the line of frontier posts 
and system of strategic railways on the north-wc.st frontier of 
India, 536 m. by rail N. of Karachi. It forms the head¬ 
quarters of the fourth division of the southern army, with a 
strong garrison of all arms. The railway was built in 1879, 
with a view to its continuance to Kandahar; but its present 
terminus is New Chaman on the Afghan border. A branch 
line to Nushki was completed in 1905. The cantonment and 
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civil station of Quetta stand in the open plain about 5500 ft. 
above sea-level, within a ring of mountains (such as 'i'akatu, 
Murdar and Chiltan), which overlook it from a height of over 
11,000 ft. To the north-we.st the view is open across the base 
of the Pishin valley to the Khojak Pass and Kandahar. South¬ 
wards is the open valley leading to the Bolan Pass, traversed 
by the railway. North of Quetta is the open plain leading 
to Pishin and the Harnai, also traversed by the Sibi-Pishin 
railway, which passes through the fortifications. These 
defensive works, stretching from the base of Takatu to the 
foot of the Mashelak hills on the west, bar the way to advance 
from the Khojak Pass. During the last quarter of the iQth 
century Quetta grew from a dilapidated group of mud build¬ 
ings, with an inferior bazaax and a few scattered remnants ol 
neglwted orchard cultivation, into a strong fortress, and one 
of the most popular stations of the Indian army. Quetta was 
visited by the prince of Wales (George V.) in 1906, and a staff 
college for the Indian army was opened here in 1907. It has 
become the trade mart for western Afghanistan, eastern Persia, 
and much of central Asia. The population of the town and 
cantonment in 1901 was 24,584. 

The District of Quetta (including Pishin) has an area of 
5127 sq. m. Pop. (1901) 114,087, of whom more than three- 
fourths are Afghans, showing an increase of 45 % in the decade. 
The general aspect of the country is hilly, rocky and sterile, 
particularly towards the north ; but in many parts the soil 
is rich and good, yielding wheat, rice, madder, tobacco, and 
lucerne, besides numerous grasses. The district has abundant 
orchards, furnishing grapes, apples, pears, pomegranates, figs, 
iSic. ; melons and all kinds of English vegetables are also 
largely cultivated. The valley is watered by the Pishin Lora 
and bv government irrigation works, including artesian wells. 
Wild sheej) and goats abound in the hills of the district. The 
climate app<-ars to be healthy and Ibe temperature moderate, 
ranging from 40° h'. in the winter to about 78° in the summer, 
riie annual rainfall (including snow) averages about 10 in. 
The actual line of valley which contains Quetta and the Bolan 
Pass was originally rented from the khan of Kalal on terms 
which were changed in 1882 to a quit-rent of Rs25,ooo per 
.annum, and a furtlier compensation of R.S3o,ooo in lieu of 
transit duties in the Bolan Pass. This perpetual leasehold 
was afterwards extended so as to include Nushki and give the 
British government the command of the trade route to .Sistan. 
The Quetta district is now .administered, together with the 
assigned districts of Pishin, Tal Chotiali, and Sibi (assigned 
bv the treaty of Gandamak as being nominally Afghan territory) 
b\' a regular staff of civil officials. 

See Thoniton. f.i/e of 8ir Jtobevt Saneiernun (Lomlon. i8t>n) ; 
QucIta-l'isliiH District Gnccllerr (Ajmer, 1007). (T. H. H.*) 

QUEUE or CUE (from Fr. queue, 0 . Fr. cue, Lut. cauda, tail), 
a tail ol hair, either of the natural hair when so svorn or of a 
wig, plaited together and tied with ribbon, hanging down the 
hack of the neck. In Europe and European colonics and 
settlements this method of wearing the hair prevailed after 
the heavy periwig had gone out of fashion. The bob-wig 
or tic-wig with the queue survives in the English barrister's 
wig. In the second half of the 18th century the queue was 
worn thick and short and sometimes encased in leather, when 
it was termed a “ club.” In the navy and army the queue 
survived its disuse in civil life. The three pieces of black 
velvet sewn on to the collar of the full dress tunic of the officers 
of the Royal Welsh Fusiliers, and styled the “ flash,” are said 
to be a relic, of the ribbon which tied the queue. The most 
familiar use of this fashion of wearing the hair is the pigtail of 
the Manchus, which was imposed on all Chinese men as a symbol 
of loyalty and obedience at the conquest of China (see China : 
Social Life), A particular meaning of the word is for 
the line of persons formed in order awaiting their turn for 
admission to a theatre or other place. This appears also in 
French, from which it is borrowed. In the form “ cue ” (Fr. 
queue) the word is used of the tapering, striking implement in 
the game of billiards (?.».). It is often stated that the theatrical 
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use of “ cue ” for the concluding words of an actor’s dialogue 
or speech which marks the beginning of another actor’s part 
is merely an adaptation of the meaning “ tail.” The New 
English Dictionary points out that there i.s no trace of this 
use in French. In 16th and 17th century plays the endings 
of parts arc marked Q. or qu-, which has been taken to repre¬ 
sent Lat. quando, when. 

QUEVEDO y VILLEGAS, FRANCISCO g6 MEZ DE (1580- 
1645), Spanish satirist and poet, was born at Madrid, where his 
father, who came from the mountains of Burgos, was secretary 
to Anne of Au.stria, fourth wife of Philip JI. Early left an 
orphan, Quevedo was educated at the university of Alcali, 
where he acquired a knowledge of classical and modern tongues 
—of Italian and French, Hebrew and Arabic, of philosophy, 
theology, civil law, and economics. His fame reached bejond 
Spain; at twenty-one he was in corre.spondence with Justus 
Lipsius on questions of Greek and Latin literature. His ab¬ 
struse studies influenred Quevedn’s style ; to them are due 
the pedantic traits and mania for quotations which characterize 
most of his works. 

11c betook himself to the court and mingled with the society 
that surrounded Philip 111 . The cynical greed of ministers, 
the meanness of their flatterers, the corruption of the royal 
officers, the financial .scandals, afforded ample scope to Quevedo’s 
talent as a painter of manners. At Vallailoltd, where the court 
resided from iboi to ibofi, he mingled freely with these intrigues 
and disorders, and lost the purity of his morals but not his 
uprightness and integrity. In ibii he fought a duel in which 
his adversary was killed, fled to Italy, and later on became 
secretary to Pedro Tf'llez Giron, duke de Osuna, and viceroy 
of Naples, ’f'hus he liarncd polities—the one science which 
he had perhap.s till then neglected,— initiated himself into the 
que.stions that divided Europe, and penetrated the ambitions 
of the neighbours of Spain, as well us the secret history ol the 
intriguers protected by the favour of Philip III. The result 
was that he wrote several political works, particularly a lengthy 
treatise. La Politica de Dios (1628), in which he lays down 
the duties of kings by displaying to them how Clirist has 
governed His church. The disgrace of Osuna (1620) com¬ 
promised Quevedo, who was arrested and exiled to his estate 
at La Torre de Juan Ahad in New Castile. Though involved 
in the procc.ss against the duke, Quevedo remained faithful to 
hi.s patron, and bore banishment with resignation. On the 
death of Philip III. (31st of March 1621) he recommended 
himself to the first minister of the new king by celebrating 
his aerc-ssion to power and saluting him as the vindicator of 
public morality in an epistle in the style of Juvenal. Olivares 
recalled him from his exile and gave him an honorary post 
in the palace, and from this time Quevedo resided almost 
constantly at court, exercising a kind of political and literary 
jurisdiction due to his varied relations and knowledge, but 
especially to his biting wit, which bad no respect lor persons. 
General polities, .sorial economy, war, finance, literary and 
religious questions, all came under his dissecting knife, and 
he had a dissertation, a pamphlet, or a .song for everything. 
One day he is defending St James, the sole patron of Spain, 
against a powerful coterie that wi.shed to associate St Theresa 
with him; next day he is writing against the duke of Savoy, 
the hidden enemy of Spain, or against the measures taken,to 
change the value of the currency; or once more he is engaged 
with the literary school of Gongora, whose affectations seem 
to him to .sin against the genius of the Castilian tongue. And 
in the midst of this incessant controversy on every possible 
subject he finds time to compose a picaresque romance, the 
Historia de la Vida del Huscin, llamado Don Pablos, Exeiiifdo 
de Vagamundos, y Espejo de Tacanos (1626); to write his 
Suenos (1627), in which all classes are flagellated; to pen a 
dissertation on The Constancy and Patience of Job (1631), to 
translate St Francis de Sales and Seneca, to compose thousands 
of verses, and to correspond with Spanish and foreign scholars. 

But Quevedo was not to maintain unscathed the high position 
won by his knowledge, talent, and biting wjt. Tlie government 
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Quesnay and some of his followers ; he paid a high tribute to 
their scientific services in his Wealth of Nations. Quesnay 
died on the i6th of December 1774, having lived long enough 
to see his great pupil, Turgot, in office as minister of finance. 
He had married in 1718, and had a son and a daughter ; his 
grandson by the former was a member of the first Legislative 
Assembly. 

The publications in which Quesnay expounded his system were 
the following;—two articles, on " Fcmiiers ” and on " Grains." 
in the Encycloptdie of Diderot and D’Alombert (175O, 1757) ; a 
discourse on the law of nature in the Physiocfaiie of Dupont do 
Nemours (1708) ; Maximes ghtfraUs de gouvernement tc/inomuiue 
d'un royaume agricote (i7,s8), and the simultaneously published 
Tableau ^conomique aoec son expltcalton, <m extrait des economies 
royales de Sully (with the celebrated motto, " Pauvres pay.sans, 
pauvre royaume ; pauvre royaume, pauvre roi "); Dialogue sur 
le commerce et les travaux des artisans ; and other minor pieces. 
The Tableau economique, though on account of its dryness and 
abstract form it met with little general favour, may be considered 
the principal manifesto of the school. It was regarded by the 
followers of Quesnay as entitled to a place amongst the foremost 
products of human wisdom, and is named by the elder Mirabeau, 
m a passage quoted by Adam Smith, as one of the three great 
inventions which have contributed most to the stability of political 
societies, the other two being those of writing and of money. Its 
object was to exhibit by means of certain formulas the way in which 
the products of agriculture, which is the only source of wealth, 
would in a state of perfect liberty be distributed among the several 
classes of the community (namely, the productive classes of the 
proprietors and cultivators of land, and the unproductive class 
compo.sed of manufacturers and merchants), and to represent by 
other formulas the modes of distribution wliich take place under 
systems of Governmental restraint and regulation, with the evil 
results arising to the whole society from different degrees of such 
violations of the natural order. It follows from Quesnay’s theoretic 
views that the one thing deserving the solicitude of the practical 
economist and the statesman is the increase of the net product; 
and he infers also what Smith afterwards affirmed, on not quite 
the same ground, that the interest of the landowner is "strictly 
and indissolubly connected with the general interest of the society.*' 
A small edition de luxe of this work, with other pieces, was printed 
in 1758 in the palace of Versailles under the king's immediate .super¬ 
vision, some of the sheets, it is said, having been pulled by the r^al 
hand. Already in 1707 the book had disappeared from circulation, 
and no copy of it is now procurable; but the substance of it has 
been preserved in the A mi des hommes of Miralwau, and the Physio- 
criatie of Dupont de Nemours. 

His economic writings are collected in the and vol. of the Princt* 
paux econnmistes, published by Guillaumm, ■Paris, with preface 
and notes by Eugene Dairc; also his CEuvres economtques et phtlo- 
sophiques were collected with an introduction and note In' Aug. 
Oncken (Frankfort, 1888); a facsimile reprint of the Tableau 
economique, from the original MS., was published by the British 
Economic Association (London, 1805). Viis other writings were 
the article " Evidence ” in the Encyclopidie, and Recherches sur 
I’evidence des verites geometrunirs, with a Projet de nouveaux elements 
dr. geometrie, 1773. Quesnay s Eloge was pronounced in the Academy 
of Sciences by Grandjean de Pouchy (see the Rrcueil of that Academy, 
1774, p. 134). See also F. J. Marmontel, Memnires: Memotres de 
Mme. du Hausset ; H. Higgs, The Physiocrats (London, 1897). 

QUESNBL, PASQUIER (1634-1719), French jaasenist 
theologian, was born in Paris on the 14th of July 16.34. ‘tnd, 
after graduating in the Sorbonne with distinction in 1653, 
joined the French Oratory in 1657. There he .soon became 
prominent; but his Jansenist sympathie.s led to his banish¬ 
ment from Paris in 168 r. He took refuge with the friendly 
Cardinal Coislin, bishop of Orleans; four years later, however, 
foreseeing that a fresh storm of persecution was about to 
burst, he fled to Brus.sels, and took up his abode with Antoine 
Arnauld (ij.v.). There he remained till 1703, when he was 
arrested by order of the archbishop of Malines. After three 
months’ imprisonment he made a highly dramatic escape, 
and settled at Amsterdam, where he spent the remainder of 
his life. After Arnauld’s death in 1694 Quesncl was generally 
regarded as the leader of the Jansenist party; and his 
Riflexiotts morales sur le Nouveau Testament played almost 
as large a part in its literature as Jansen’s Augustinus itself. 
As its title betokens, this was a devotional commentary on 
the Scriptures, wherein Quesnel managed to explain the aims 
and ideals of the Jansenist party better than any earlier writer 
had done; and it accordingly became the chief object of 
Jesuit .^t^ack. It appeared in many forms and under various 


titles, the original germ going back so far as 1668 ; the first 
complete edition was published in 1692. The bull Unigenitus, 
in which no fewer than loi sentences from the Riftexions morales 
were condemned as heretical, was obtained from Clement IX. 
on the 8th of September 1713. Quesnel died at Amsterdam 
on the 2nd of December 1719. 

St!c also Mme. Albert Le Roy, Un Janseniste en exit (Paris, 
1900) ; and Maulvault, Repertoire de Port Royal (Paris, 1902). 

(Sr. C.) 

QUETBLET. LAMBERT ADOLPHE JACQUES (1796-1874), 
Belgian astronomer, meteorologist and statistician, was born 
at Ghent on the 22nd of February 1796, and educated at tlie 
lyceum of that town. In 1819 he was appointed professor of 
mathematics at the athenaeum of Brussels; in 1828 he became 
lecturer at the newly created museum of science and literature, 
and he continued to bold that post until the museum was 
absorbed in the free university in 1834. In 1828 he wa.s 
appointed director of the new royal observatory which it had 
been decided to found, chiefly at his instigation. 'J’hc building 
was finished in 1832, and the instruments were ready for work 
in 1835, from which date the observations were published in 
4to volumes (Annales de I’Observatoire Royal de Bruxelles), 
but Quetelet chiefly devoted himself to meteorology and 
statistics. From 1834 he was perpetual secretary of the 
Brussels Academy, and published a vast number of articles 
in its Bulletin.sLs also in his journal, Correspondance. mathemaiique 
et physique (11 vols., 1825-39). He died at Brussels on the, 
17th of February 1874. His son, Ernest Quetelet (1825-78), 
was from 1856 attached to the observatory, and on his death 
succeeded him as director. He made a great number of 
observations of stars with proper motion. 

Quctolct’s astronomical papers refer chiefly to shooting stars 
and similar phenomena. He organised extensive magnctical and 
meteorological observations, and in 1839 he started regular ob 
•servations of the periodical phenomena of vegetation, especially Ihe 
flowering of plants. The results are given in various memoirs 
published by the Brussels Academy, and in his works .Swr le climat 
de la Belgique and Sur la physique du globe (the latter form.s vol. 
xUi. of the Annales, i8(ii). He is, howover chiefly known by the 
statistical investigations which occupied him from 1823 onward. 
In 1835 he published his principal work, .Sur I'homme et le dfvelnppe- 
nient de ses facultes, ou essat de physique sociale (2nd ed.. 1869). 
containing a resume of his statislical researches on the develop 
ment of the physical and intellectual qualities of man, and on the 
" average man *’ both physically and intellectually considered. In 
1846 he brought out hi.s Lettres A S. A. R. le due rignant de Saxe- 
Coburg el Gotha sur la thiorie des prohahtlilis apphquee aux sciences 
morales et puhliques (of which Sir J. Herschel wrote a full account 
in the Edinburgh Review}, and in 1848 Du systime social et des lots 
qui le rtgissent In these works he shows how the numbers re¬ 
presenting the individual qualities of man are grouped round the 
numbers referring to the " average man " in a manner cxnctly 
corresponding to that in which single results of observation are 
grouped round the mean result, so that the principles of the theory 
of probabilities may be applied to statistical resi'arches on the 
subjects. These ideas are further developed in various papers in 
the Bulletin and in his VAnthropomHrie. ou mesure des diflerentes 
facultis de I'homme (1871), in which he lays great stress on the 
universal applicability of the binomial law, according io which the 
number of cases in which, for instance, a certain height occurs 
among a large number of individuals is represented bv an ordinate, 
of a curve (the binomial) .symmetrically situated with regard to 
the ordinate representing the mean result (average height). A 
detailed Essai sur la vie el les travaux de L. A. J. Quetelet, by his 
pupil and assistant E. Mailly, was published at Brussels in 1S73. 

QUETTA, the capital of British Baluchistan, India, which 
also givc.s its name to a district. It rose to prominence in 
1876, when Sir Robert Sandeman founded a residency there. 
The name is a variation of the word kwat-kot, signifying a 
fortress, and the place Is still locally known as Shal Kut. 
Quetta is the southernmost point in the line of frontier posts 
and system of strategic railways on the north-wc.st frontier of 
India, 536 m. by rail N. of Karachi. It forms the head¬ 
quarters of the fourth division of the southern army, with a 
strong garrison of all arms. The railway was built in 1879, 
with a view to its continuance to Kandahar; but its present 
terminus is New Chaman on the Afghan border. A branch 
line to Nushki was completed in 1905. The cantonment and 



QUEZALTENANGO—QUIBERON 


bluish-green, were procured by Robert Owen (P. 2 . S., i860, 
p. 374 ; ]kis, 1861, p. (16, pi. ii. fig. r); while further and fuller 
details ol its habits were made known by O. SaJvin (Ibis, 1861, 
pp. j 38-149), from his own observation of this very local and 
remarkable species. Its chief home is in the mountains near 
Coban in Vera Paz, but it also inhabits forests in other parts of 
Guatemala at an elevation of from 6000 to 9000 ft. 

The Quezal is hardly so big as a Turtle-Dove. The cock has a 
fine yellow hill and a head bearing a rounded crest of filamentous 
feathers ; lanceolate scapulars overhang the wings, and from 
the rump spring the long flowing plumes which are so charac¬ 
teristic of tlte .species, and were so Itighly prized by the natives 
before the Spanisli conquest that no one was allowed to 
kill the bird when taken, but only to divest it of its feathers, 
which were to be worn b)' the chiefs alone. These plumes, 
the middle and longest of which may measure from 3 ft. to 
3i ft., with the ujiper surface, the throat, and chest, are 
of a resplendent golden-green,’ while the lower piirts are of a 
vivid scarlet. The middle feathers of the tail, ordinarily con- 
cealed, as are those of the Peacock, by the uropygials, arc 
black, and the outer white with a black Itase. In the hen the 
bill is black, the crest more round and not filamentous, the 
uropygials scarcely elongated, and the vent only .scarlet. The 
eyes arc of a yellowish-brown. .Southern example:; from Costii 
Rica and Veragiia have the tail-coverts much narrow'er, and 
have been ronsidered to form a distinct species, P. cosiarirensis. 
Among other species are V. antisianus, P. juh’idus, P. auriceps 
and P. paviminus, from various parts of South America, hut 
though all are lieautiful birds, none possess the wonderful 
singularity of the (jiiezal. (,\ M ) 

QUEZALTENANGO, the capital of the. department of 
Quezaltenango, Guatemala, 70 m. by road W, of Guatemala 
city and at the terminus of a railway from Charaperieo on the 
Pacific coa.st. Pop. (1905) about 31,000. It is situated on the 
river Siguila. .and at the fout'uf the volcano of Santa Maria. In 
.size the .second city in the republic, it has a large agricultural 
trade and manufactures of linen, woollen and cotton goods. 
It contains it fine cathedral and some good public buildings, 
including two national institutes for higher education ; and 
it is well supplied with water and elcetrieity for light and ptiwer. 
The majority of its inhabitants are Indians o'- half-breeds of 
Quiche descent. Quezitltenango was the capital of a Quiche 
kingdom, and was known as Xclahuh nr Xelahue until 1514, 
when it wa.s contiuered by the Spaniards under Pedro de 
.VK'urudo. Jn 1902 it was partially destroyed by an earthquake 
and an eruption of Santa Maria. 

QUIBERON, CAMPAIGN AND BATTLE OF. Quiheron Uay, 
on the S. coast of Brittany, I'rance, was the .scene of the great 
naval battle which defeated the plan laid by the ministers of 
King Louis XV. of Prance, lor the invasion of Jhigland in 1759, 
during the Seven Vears’ War (q.v.). An army had been collected 
at Vannes, in the south-east of Brittany, and transporUs had 
been brought together in the kuirilockcd waters of the. Morbihan 
which are connected with Quiberon Bay. 'f'hc scheme of the 
Trench ministers was to combine twenty-one .ships of the line 
fying at Brest under the command of if. de Conflans, with 
twelve which were to be brought round from Toulon by M. de 
la Clue. The army was then to bo isirried to some point on the 
coast of fingland or Scotland b) tlte united squadrons. The 
British government was well informed of its enemy’s intentions, 
and took vigorous measures of defence. Admiral Sir E. Hawke, 
afterwards Lord Hawke, was directed to blockade Brest with a 
fleet of twenty-five sail of the tine, four ships of fifty guns and 
nine frigates. The four ships of fifty guns together with four 
frigates were detached, first under Commodore John Ucv-nolds, 
and then under Comnvidorc Robert Duff, to iie in Quiberon 
Bay and watch the entrx' to the Morbihan. During the whole 
summer, from the beginning of June, Sir E. Hawke kept his 
station off Brest, and the detached squadron occupied Quiberon 
Bay. The task of blockading M. do la Clue at Toulon was given 

’ Preserved specimens, exposed to the light, lose much of their 
beauty. 


to Edward Boscawen, who had with him fourteen .sail of the 
line. Boscawen reached hLs station on the i6th of May 1739. 
At the beginning of July want of stores and water, together 
with the injury inflicted on some of hts vessels by a Trench 
battery, compelled him to go to Gibraltar to provision and 
refit. He reached the port on the 4th of August. On the 5th 
M. de la Clue left Toulon, and on the 17th passed the .straits 
of Gibraltar, where he was sighted by the look-out ships of 
ffoscawen. The British fleet hurried out to sea, and pursued 
in two divisions, .separated by a distance of some miles owing to 
the haste with which they left port. During the night of the 
17th and i8lh of August five of M. de la Clue’s ships lost sight ol 
Ills flag.ship, and steered for Cadiz. The other .seven, which 
hud been delayed for a time in the hope of rejoining their 
consorts, were overtaken byBo.scawen and attacked in the after¬ 
noon of the 18th. One, the “ Centaur ” {74), was captured after a 
very gallant resistance, in which the British flagship was severely 
damaged. During the night of the i8th-i9th of August, two 
of the French ships altered course to the west, and escaped. 
'I'he remaining four fled to the north, and into l’ortugur.sc 
waters, where two were driven ashore and destroyed, while two 
were captured near Lagos. The five in Cadiz were blockaded 
by Bo.scawen’s .second-in-command. Admiral Broderick. I21 
Clue was mortally wounded, and died ashore in Bortugal. 
Although the defeat of his scjuadron liad ruined the scheme for 
the combination of their forces, the French ministers decided 
to ])erscvcrc with the invasion. M. de Conflans was ordered to 
pul to sea. On the 9th of November a severe gale forced Sir 
E. Hawke from in front of Brest, and as his ships were in want 
of stores he sailed for Torquay. Tindiiig the way dear, 
Conflans ])ut to sea on the 14th, and steered lor Quiberon. Sir 
E. Hawke left Torquay to resume his station on llic same day. 
On the T^th he learnt from a look-out .ship that the P'renc.h had 
been .seen at .sea to the north-west of licllcisle, and .steering 
south-west. Concluding that they were bound for the Morbihan 
he followed. Calms and contrary winets prevented cither fleet 
Irom making much progress till the evening of the 19th, when 
the Trench were rather over 60 in. to the south-west of 
Belleislc, which is south of Quiheron. The wind had now 
changed to the north-west and was beginning to blow hard. 
M. de Conflans made tor Quilieron under reduced canvas for 
fear of making the land in the night, the coast being one of the 
most dangerous in the world, on account of the rocky islands of 
lloiiat and lliK'dik. and the long .string of reds which lie inside 
Belleislc. Ifawke was steering in the same direction farther 
out at sea. On the morning of the 20th of November. ( onflans 
was nearing the south point of Belleislc. The small squminai 
ol Commodore Duff, warned of his approach, endea;’ourcd to 
r.srape to sea before he cmdd shut them in at Quiberon. One 
of the ships worked out through the very dangerous passage to 
the north of Belleislc ; the others came round the south of the 
isiiuid, where they were nearly cut off and raptured. As the 
pursuer.s came close to them the sails of Hawke’s fleet were seen 
rising over the horizon. M. dc Conflans immediately railed off 
the pursuers, and endeavoured to form his line of battle. By 
midday he was able to estimate the full strength of Hawke’s 
fleet of twenty-three sail of the line, which with the four 3o-gtin 
ships of Commodore Duff made twenty-seven ve.s.scls t») 
his twenty-one. He therefore altered his mind, and decided 
to run inside file islands of Hmiat and Hoedik, and gain 
the anchorage of Quiberon. He concluded that as the day was 
far advanced and the wind was increasing, the British admiral 
would not dare to follow him into so dangerous a place. But 
Sir E. Hawke considered that the circumstances jnslifit'd him 
in taking all ri.sks, and seeing his enemy in retreat he ordered a 
pursuit. As the van of the French led by their admiral was 
turning inside the (Cardinal rocks at the southern end of the 
reefs, his rear was attacked. The two fleets entered the Bay 
late in the evening, and there followed a battle unique in naval 
history, for it wa.s fought in the dark, among rocks, in a severe 
gale, and on a lee shore. Two of the British liners were wreckcrl 
on a rock called the Four, but five of the' French were taken or 
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destroyed, among the latter was the flagship of Cnnflans, who 
escaped to the shore on a spar. .Seven of the French ships ran 
into the little river Vilaine, being compelled to throw their guns 
overboard to lighten themselves before crossing the bar. Nine 
escaped to the south. The small number of prizes taken gives 
no measure of the importance of the victory, which broke the 
spirit and strength of the French fleet so effectually that it 
did not appear at .sea again during the rest ol the war, i.e. until 
1763- 

See Hoatson's Naval and Military Memoirs of Great Hrtlatn, vol. ii 
p. 3*1 ct seq. ; Hurrows’.s l.tff of Lord Haai/ie ; Tronde, liatailles 
navttits it la I'ranee, vol. i. p. 37c) et be<p (U. H.) 

QUICHE or Kicnte. a tribe of Central American Indians 
of Mayan stock. They inhabited western Ciuatcmala, where 
their descendants still .survive. They were at the time ol the 
conquest the most powerful of the three Mayan peoples in 
Guatemala, the other two being the Cakchiquel and the Zutugil. 
Their chronicles are said to date back to the 8th century. Their 
sacred book, the Papal l ull, containing a mythological cos¬ 
mogony, survives in a i7th-rcntur)’ manu.script written by a 
Christianized Guatemalan. To this tradition may be due the 
remarkable similarity of the Quiche- creation story to that of 
the Old Testament. Their ciipital was IJtatlan. near the site ol 
the modern Santa Cruz, Quichi, and was skilfully fortified. They 
had an elaborate system of government and religion. Record.s 
were kept in iticture-writing. The. Quiche, were the first Indians 
met by Pedro de Alvarado in 1524 on his expedition into 
Guatemala. 

See further Centra! America and Mexico ; for the Papal Vuli 
see English edition by L. Spence (lowj) ; sec also Mutlall, Ancient 
American Civilizations (Camb. Mass., 1901), and W. Ifollaert in 
Proc. Roy. .'ioc. Lit. vii. iSo*. 

QUICHEBAT, JC1<ES iTIENNE JOSEPH (1814-1882), French 
historian and archaeologist, was of Uurgundian origin. His 
father, a working cabinet-maker, came from Paray le Monial 
to Paris to support his large family ; Quicherat was horn there 
on the 13th of October 1814. He was fifteen years younger 
than his brother Louis, a great Latin scholar and lexicographer, 
who survived him. Although very poor, he was admitted to 
the college of Sainte-Barbe, where he received a thorough classi¬ 
cal education. He showed his gratitude to this establishment 
by writing its history {Ilistoire. de Sainte-Barbe, college, com- 
munaule, insltlttlion, 3 vols. 1860-1864). .\t the end of his 
studies he hesitated lor some time before deciding what career 
he would follow, until Michelet put an end to his indecision by 
inspiring him with a taste for history. In 1835 Quicherat entered 
the I'icole dcs Charles ; he left two years later at the head of the 
college. Once more inspired by the example of Michelet, who had 
just written an admirable work on Juan of Arc {q. v.), he published 
the text of the two trials of Joan, adding much contemporary 
evidence on her heroism in his Proces de eondamttalion et de 
rehabilitation de Jeanne d’Arc (5 vols. 1841-1849). as well as half a 
volume of Apercus nouveaux sur I'kisloire de Jeanne dfArCj in 
which it seems that the last word has been said on important 
points. From the 15th century he drew other inspirations.' He 
published memoirs of the adventures of a brigand, Rodrigue 
de I'illandrando (1844), which gradually grew into a volume 
(1877), full of fresh matter. He wrote full biographies ol two 
chroniclers of Louis XL, one very obscure. Jean Ca.stel (in the 
Bibliotkeque de I'tcole des Chartes, 1840), the other, Thomas 
Basin, bishop of Lisieux, who was, on the contrary, a remark¬ 
able politician, prelate and chronicler. Quicherat published the 
works of the latter, most of which were now brought out for the 
first time (4 vols. 1855-1859). In addition to these he wrote 
Fragments inidits de Georges Chaslellain (1842), Lettres, me- 
moires el aulres documents relatijs d la guerre du hien public en 
1465 (1843, in vol. ii. of Melanges historiques, pa-et of Documents 
inidits), &c. These works did not wholly occupy his time : in 
1847 he inaugurated a course of archaeological lectures at the 
£colc des Chartes, and in 1849 was appointed professor of 
diplomacy at the same college. His teaching had exceptionally 
good results. Although he was not eloquent and had a nasal 
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voice, his hearers were loth to miss any of his thoughtful teach¬ 
ing, which was unbiased and well expressed. Of his lectures 
the public saw only some articles on special subjects which 
were distributed in a number of reviews. Note should be made 
of a short treatise on La Formation francaise des anciens noms de 
lieu (1867); a memoir De Vogive et de I’architecture dite ogivale 
(1850). where he gives his theory on the use of stone arche.s— 
imjiortant for the history of religious architecture; an article 
on L’Age de la catkedrale de Laon (1874), in which he fixed the 
exact date of the birth of Gothic architecture ; Histoire du 
costume en France (1875 ; 2nd ed. 1877), which was first published 
in the form of anonymous articles in the Magasin pitloresque, 
and which the author wished to retain the character of a 
popular work. Following the advice of his friends, he began to 
write out, towards the end of his life, his lectures on archae¬ 
ology, but only the introductory chapters, up to the nth 
century, were found among his papers. On the other hand, 
the pupils trained by him circulated his principles throughout 
France, recognizing him as the founder of national archaeology. 
In one point he seems to have taken a false step ; with a warmth 
and pertinacity worthy of a better cause he maintained the 
identity of Caesar’s Alesia with Alaisc (Doubs), and he died 
without becoming a convert to the opinion, now univer.sally 
accepted, that Alise Sainte-Reinc (Cole d’or) is the place where 
Vercingetorix capitulated. But ei-en this error benefited science ; 
some well directed excavations at Alaisc brought many Roman 
remains to light, which were subsequently sent to enrich the 
museum at Besanyon. Alter 1871, his course ol lectures on 
diplomacy hat ing been given up, Quicherat, still prolessor of 
archaeology, was nominated director of the Ecolc dcs Ciharte.s. 
He filled this post with the same energy which he had .shown 
in the many scientific commissions in which he had taken part. 
In 1878 he gave up his duties as professor, which then fell to the 
most conspicuous of his pupils. Robert de Lastcyric. 11 c died 
.suddenly at Paris on the 8th of April 1882, a short time alter 
hiiving corrected the proofs of Supplement au.x tenungnages 
contemporains de Jeanne d’Arc, published in the Rerue htsforique. 
After his death it was decided to bring out his hitherto unpub¬ 
lished papers (Melanges d’arclieologie el d’histoire, vol. i., Celtic, 
Roman and Gallo-Roman antiquities, ed. A. Giry and Aug. 
Castan, 1885 ; vol. ii.. Archeologie du tnoyen age, ed. R. de 
Lasteyrie. 1886); among these are some important fragments 
of his archaeological lectures, but his Histoire de la lame, with 
which he was occupied for many years, is missing. 

H111LIOGRAPHV.—Two of Quiclic-rat’.s best pupils published ex¬ 
cellent obituary notices of Turn: Robert de Lasteyrie, in /m/i". 
Quicherat, sa vie et see travaux (from Bulletin du Comiti ties 
fravaux historiques, 1883, n, 1) ; and Arthur Giry, Jules Quicherat 
(in the Revue hislorique, vol. xix.), with a Bihlwgraphie dcs aruvrc'. 
de Jules Quicherat (in the Bihliotkique de I'P.cnlc des Chartes, vol. 
xliii. p. 316). (L. B.*) 

QUICHUA, a South American Indian tribe and stork, the 
ruling people of Peru when the Spaniards arrived. The 
Quichuan stock then included the Quichuas proper and the 
many vassal tribes of the ancient empire ol Peru. To-day 
it numbers some three millions. The modern Quichuas aver¬ 
age a height of 5 ft. to 5 ft. 6 in. They are of slender build, 
but with well proportioned muscular limbs, and arc capable 
of enduring great fatigue. Their complexions arc of a fresh 
olive colour, the skin very smooth and soft, beardless, hair 
straight and black, the nose aquiline. They are skilful farmers 
and herdsmen. (See Peru.) 

QUICK, a word which, by origin, and in early and many 
surviving uses, meant “ living,” “ alive.” It is common to 
Teutonic languages, cf. Ger. keek, lively, Du. kwtk, and Dan. 
kviJi; cf. also Dan. kvaeg, cattle. The original root is seen in 
Skt. jiva; Lat. vivus, living, alive ; Gf. film, life. In its original 
sense the chief uses arc such as “ the quick and the dead,” 
of the Apostles’ Creed, a “ quickset ” hedge, i.e. consisting of 
slips of living privet, thorn, &c., the “quick,” i.e. the tender 
parts of the flesh under hard skin or particularly under the 
nail. The phrase “ quick with child ” is a conversion of 
with a quick, i.e. living child. From the sense of having full 
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vigour, living or lively qualities or movements, the word got 
its chief current meaning of possessing rapidity or speed of 
movement, mental or physical. It is tlius used in the names 
of things which are in a constant or easily aroused condition 
of movement, e.g. “quicksand,” loo.se water-logged sand, 
readily yielding to weight or pressure, and “ quicksilver,” 
the common name of the metal mercury (q.v.). 

QUIERZY [Ktersy], CAPITULARY OF, a capitulary of the 
emperor Charles the llald, comprising a series of measures 
for safeguarding the administration of his realm during his 
second Italian expedition, as well as directions for his .son 
Louis the Stammerer, who was entrusted with the govern¬ 
ment during his father’s absence. It was promulgated on the 
14th of June 877 at Quierzy-sur-Oisc in France (dep. of Aisne), 
the site of a Carolingian royal palatum, before a great con¬ 
course of lords. In this document Charles takes elaborate 
precautions against Louis, whom he had every reason to 
distrust. He forbids him to sojourn in certain palaces and 
in certain forests, and compels him to .swear not to despoil j 
his stepmother Richilde of her allodial lands and benefices. ^ 
At the same time Charles refuses to allow Louis to nominate 
to the countships left vacant in the emperor’s absence. In 
principle the honores (benefices) and the office of a deceased 
count must be given to his son, who would be placed pro¬ 
visionally in possession by Louis ; the definitive inve.stiture, 
however, could be conferred only by Charles. The capitulary 
thus served as a guarantee to the aristocracy that the general 
usage would be followed in the existing circumstances, and 
also'’ as a means of reassuring the counts who had accompanied 
the emperor into Italy as to the fate of their benefices. It 
cannot, however, be regarded as introducing a new principle, 
and the old opinion that the capitulary of Quierzy was a legi.s- 
lative text establishing the hereditary system of fiefs has been 
proved to be untenable. A .former capitulary of Charles the 
Bald vvas promulgated .at Quierzy on the 14th of hehruary 857, 
and aimed especially at the repression of brigandage. 

See K. Bourgeois, /.e Cnpihtlairr de Kici'^v-sur-Oisr ([*aris. 1885), 
anil "LWssemblfedeyuieiv.y-snr-Oise'' in Pjutles d'hisloiredumnven- 
dff, dhlnil’s A Gabriel Monod (Paris. i8i)(>). (R. Po.) 

QUIETISM, a complicated religious movement that swept 
through France, Italy and .Spain during the 17th eentury. 
Its chief apostles were Miguel de Molinos, a Spaniard resident 
in Rome ; Fenelon, the famous French divine, and his country¬ 
woman. Madame Jeanne Marie Guyoii. Quietism was essenti¬ 
ally a reaction against the bureaueratic ecclcsiasticism always 
latent within the ehureh of Rome, though it had come more 
especially to tlie front during the struggles of the Counter- 
Reformation carried through by the Jesuits. A (.atholic cut 
to the orthodox pattern did not look, and would have thought 
it wrong to look, beyond the spiritual fare provided for him 
by the crclesiastieal authorities ; all his relations with his 
Maker were conducted through the intermediacy of the Church. 
In the dogmatic sphere he believed whatever the Church be¬ 
lieved, because the Church believed it; to the Church’s institu- 
lions—the sacraments and the confessional—he looked for 
guidance in the practical affairs of life. Protestantism had 
tried to put an end to this state of things by sweeping away the 
Chunffi altogether, hut the Quietists were more tolerant than 
I.uther. Thev did not wish to aliolish the Church they ad¬ 
mitted that it was a necessary stage in the evolution of the 
liuman soul; but they insisted that it could only bring a man on 
to the lowest slopes of Paradise. Those who aspired to Itc realh' 
holy must learn to look beyond the Church, .and enter mto 
immediiite, personal relations with their Maker. But how 
were they to do so ? Like their contemporaries, the French 
Jansenists, and the Quakers and Anabaptists of northern 
Europe, the Quietists fell bark on a doctrine of immediate 
inspiration of the individual conscience. To the many God 
spoke onlv in general terms through the Church : but to the 
few He made His will directly known. But how did He do so ? 
How distinguish the voice of God from the vagaries of our 
own imagination ? Quietism offered an easy test. I he less 
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“ sense of proprietorship ” a man had in his own good actions— 
the more they came from a source outside himself—the surer 
might he be that they were divine. If, on the other hand, 
they were the fruit of his deliberate thought and will, that 
was enough to show that they did not come from God, but 
from his sinful self. Hence the first duty of the Quietist was to 
be “ passive.” So far as was possible he must numb all his 
.spontaneous activities of every kind ; then he could fold his 
hands, and wait in dreamy meditation uiitil inspiration came. 
And since all our activities have their root in desire, the shortest 
road to passivity was to suppress all desires and wishes of 
every kind. Thus the great object of the Quietist was to 
“ sell or kill that cruel beast, self-conscious will.” _ Then he 
would be dead to hoj)c and fear; he would be icily indifferent 
to his fate, either in this world or the next. Thenceforward 
no human tastes or affections would stand in the way of his 
performing the will of God. He was, as Fenelon .said, like a 
feather blown about by all the winds of grace. His mind was 
a mere tabula rasa, on which the Spirit printed any pattern 
that it chose. Hence arose the great Quietist doctrine of dis¬ 
interested love. “The Quietists maintain,” says a contem¬ 
porary writer, “ that Christian perfection means a love, of God 
so absolutely free from all desire of happiness that it is indif¬ 
ferent to salvation. The soul is moved neither by hope nor fear, 
nor even by the foretaste of eternal bliss. Its only motive is 
to do the will and promote the glory of God. Other things are 
of no account: neither grace, nor merit, nor happiness, nor 
even perfection, in so far as it attaches to us. Nay, the soul 
must he ready to renounce its hopes of heaven, and the scrup¬ 
ulous will often feel themselves bound to do so ; for in the 
last and fiercest trials they are invincibly persuaded of their 
own damnation. In this sentence of condemnation they 
generouslv acquiesce; and thenceforward, having nothing 
more to lose, they .stand tranquil and intrepid, without fear 
and without remorse. This is what the Quietists call the 
.state of holy indifference. Their soul has lost all wish for 
action, all sense of proprietorship in itself, and ha.s thereby 
rciiched the summit of Christian perfection ” (Andre, Vie du 
Pere Malebranchc, ed. Ingold, Paris, t886 , p. 271). 

Quietism is an outgrowth from the mysticism of the great 
16th-century Spaniards, St Teresa and St John of the Cro.ss, 
though it would be unfair to hold them responsible for all the 
utterances of their di.sciple.s. Certainly St leresa made much 
of “ pa.ssivity,” but she. only regarded it as a refuge for a few 
specially constituted souls ; whereas the Quietists designedly 
brought it within the reach of everyone. In .St Teresa the 
pa.ssivity itself was balanced by a strong attachment to the 
virtues of the active life, and an equally strong devotion to 
the Church. Among the Quietists both these checks; disappear, 
and passivity becomes the one and only test of holiness. But 
if passivity is all in all. there is no room for the virtues of the 
active life"; all Quietists cherished the ancient saying that one 
moment’s contemplation is worth a thousand years’ good works. 
Still less room had thev for the Church. It only professed to 
guide men to God ; but those who liad already found God stood 
in no need of a guide. Nay, they did not even stand m need 
of revelation. “If Christ be the way,” wrote the Quietist 
Malaval, “let us certainly pass by Him to God, but he who 
is always passing never arrives at his journey s end. Such 
utterances go far to explain the severity with which the Roman 
Church tried to stamp out the later developments of Quietism. 
In its earlier stages, before it had crystallized into a definite 
doctrine, the ecclesiastical authorities had been tolerant enough. 
The Spanish monk, Juan Ftilconi, who is generally reckoned as 
the father of Quietism, died in the odour of sanctity in 1632 ; 
some thirty vears later his fellow-countryman, Molinos, trans¬ 
ported his doctrines to Rome, where they gained unbounded 
popularitv with bishops and cardinals, and even with pope 
Innocent XI. In 1675 Molinos published the Gutda Spirituale, 
the great text-book of his school. But his success soon aroused 
the suspicion of the Jesuits, the great champions of militant 
ecclcsiasticism. “ Passivity ” accorded ’ill with a zealous 
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frequentation of the confessional, their chief centre of influence. 
Failing to turn public opinion again.st Molinos in Rome, they 
brought pressure to bear on Louis XIV. through his confessor, 
P^re La Chaise. At the instance of the French ambassador 
Molinos was arrested (1685); his papers were seized, and his 
chief disciples examined by the Inquisition. Two years later he 
was convicted of heresy, and sentenced to imprisonment for life. 

The later stages of the Quietist drama were played out in 
France. Here pietist ideas had long been spreading under the 
leadership of enthusiasts like Fran<;'ois Malaval (1627 1719), a 
blind layman of Marseilles. A more romantic figure was 
Jeanne Marie Guyon (1648-1717), a widow of good family and 
remarkable personal cliarm. who devoted her life to missionary 
journeys on behalf of “ passivity.” In 1688 fate brought her to 
the French court, where she made a great impression on Mme. dc 
Maintenon and other persons of quality. But her most illus¬ 
trious captive was F6nelon, then tutor to the duke of Burgundy, 
eldest son of the Dauphin. “ They met,” says Saint-Simon ; 
“ they pleased each other, and their sublime amalgamated.” 
In other words, they corresponded with a freedom that F6nelon 
afterwards had cause to regret. For Mme. Gtiyon’s paradoxical 
and extravagant language soon scandalized her friends. In 
169.4 she was examined by Bossuet, and dismissed with a severe 
caution. Further imprudences led to her arrest, and a long 
imprisonment in the Bastille. On her release in 170,4 she 
settled down quietly at Blois, where she died in 1717. Mean¬ 
while F6nelon had become involved in her fortunes. When 
Bossuet first took action, Fenelon defended her with a zeal that 
drew down suspicion on his own head ; and he was only pro¬ 
moted to the archbishopric of Cambrai after signing ivhat wa.s 
really a disguised retractation (169.^). Meanwhile Bossuet 
was at work on an Instruction sur les etats d’oraison. which wa.s 
intended to distinguish once for all what was true in Quietism 
from what was false. Finelon, feeling sure that Bossuet would 
do the (Juietists less than justice, determined to be beforehand 
with him. While Bossuct’.s book was still in the press, he 
suddenly brought out an Explication its maximes des saints 
(1697). The little volume rai.sed a violent storm. For two 
years Fenelon was at bitter feud with Bossuet; he was banished 
from Versailles ; finally, he was censured by the pope (1699), 
although in very measured terms. For Ffnclon by no means 
shared all the ideas of Mme. Guyon ; in the language of the 
divinity schools he was, at most, a “ semi-Quietist.” For the 
more ecstatic side of Quietism, so much in evidence with his 
friend, he had no taste whatsoever ; but he thought that 
“ passivity,” when interpreted with large modifirations, led 
the way to a state of peaceful, other-world serenity highly 
grateful to the denizens of a crowded rourt, where was much 
splendid ennui and but little peace. Further, he was the 
I'ounsellor of many over-scrupulous souls ; and Quietist dis- 
interestedne.ss, also much modified, enabled him to tell them 
that they were not necessarily castaways because they suffered 
much from “ spiritual dryness.” and seldom enjoyed the sweets 
of piety. But in tfie heat of battle with Bossuet, Ffuelon 
curried his principles beyond all reasonable bounds. The 
theme of his Maxims is that, as men grow in holiness they 
become utterly indifferent to themselves. Not only do they 
cease to eovei the consolations of religion ; they lose all inci¬ 
dental pleasure, in its exercise. Their whole soul is taken up in 
loving Cod ; and they neither know nor care wlrether God loves 
them in return. But Ik),ssuet had little trouble in persuading 
the world that Wrmt ick Dick liehe, was geht es Dick an ? is but a 
sorry loundation on which to build up a personal religion ; and 
the condemnation of the Mextnts proved the deathblow to 
official Quietism. But flickers of “ passivity,” not always 
easily distinguishable from the teaching of Molinos, are still here 
and there produced by violent reaction from the prcx'uiling 
legalism of the church of Rome. 

Bibliogsaphv. —H. Heppe. Gcschichlc dtr auiclistischen Alystik 
(Berlin, 1S75), covers (he whole subject. On the place of Quietism 
in the history of religious thought see W. R. Inge, Christian Mysli- 
cxitn (T.onclon, tSgo); on its p.sycliolojty see H. iX-Ucroix. Etudes 


sur Ic mysticisme (Paris, 1908); J. Denis, Mlmoiresde VAcadhnie 
de Caen for 1894 ; W. James, The Varieties of Keligious Experience 
(London. 1902); II. Joly, Psychotoi’ie dcs saints {Paris, 180S); J. H. 
Lcuba, “ Tendances fondanientalc.s des mystiques chritieus," in the 
Itevue philosophiquc for 1902 ; E. Murisier, Les Maladies du senti- 
rueiit religieux (Pans, 1903); Rufus M. Jones, .'iluilies lit Mystical 
Religion (1909). Sec also the articles on Bossur.T; I'ISnelon; 
Mine. Guyon; and Molinos. (KtC.) 

QUILIMANE, or Kilmane (the former being the Portu¬ 
guese spelling), a town of Portuguese Fast Africa, in 18” i' S., 
.56" 59’ K., 14 m. inland from the mouth of the river Quilimane 
or Qua Qua. The river, an independent stream during the rest 
of the year, during the rainy season becomes a deltaic branch of 
the Zambezi, with which it is nonnected by a channel called 
Mutu. The town (officially SSo Martinho de Quilimane) lies on 
the north bank of the river at a point where it is about a mile 
broad. There is ample and deep anchorage in the river, but 
the entrance is ob.structcd by a bar, over which there is 9 It. of 
water at low tide, and from 16 to 22 ft. at high tide. Almost all 
the European merchants live in one long, acacia-shaded street 
or boulevard skirting the river, while the Indian merchants or 
Banyans occupy another street running at right angles to the 
first street. Behind lies the native town. The total population 
in 1909 was 2200, including 400 Europeans and 420 Asiatics. Tht? 
trade of Quilimane, formerly the only port for the produce of 
the Zambezi valley, steadily declined alter the establishment 
of Chinde (?.».). EfIorts made at the beginning of the 20th 
century to develop local resources met with little success, owing 
to high duties and freights. A railway 18 m. lung runs to 
Maquival, a large prazo for the cultivation of tropical produce. 
The imports are largely cotton goods from England and India, 
provisions Irom Portugal, and hardware from Germany. The 
e.\ports are chiefly copra, ground-nuts, sugar, sc.samum, india- 
rubber, wax, ivory, and lx;ans. The average annual value of 
the trade for the ten years 1897-1906 was imports ,^60,509. 
exports £34,547. 'I'he natives are noted for their skill in the 
manufacture of jewelry, chiefly gold and silver ornaments. 
The town lies low and is unhealthy, despite efforts to improve 
its condition. 

The Quilimane ru'cr was entered by Vaseo da Gama in 149S, 
who there discovered an Arab settlement. Tlie present town 
was foundtsd by the Portuguese in the 16th century, and became 
in the i8th and the early part of the 19th centuries one of the 
great slave marts on the east coast of Africa, It wa.s the starting- 
point of several notable expeditions—that of Francisco Barreto 
to the country of the Monomotapa in 1569, and that of David 
Livingstone up the Zambezi to Luke, Nyusa in 1861 being the 
most famous. Until 1854 (he trade of the port was forbidden 
to any save Portuguese. The European population, until the 
bust quarter of the 19th century, consisted mainly of convicts 
from Portugal. (See PoRTuetjESE East Akrica, History.) 

Qunx. a term applied to the bare, hard, hollow tube of the 
feather of a bird, also to the large flight feathers or reiiiigex, and 
espccittlly to the strong feathers ol the goose, swam, or crow ii.sed 
in the making of quill pens (see Fkatiier and Pen). The word 
is of obscure origin ; a word with similar meaning, Kiel, is found 
in German, and French has qutlle, ninepin, apparently connected 
with Ger. Kegel, (.'ertain ancient stringed instruments were 
played with a plectrum nr pluckcr made of the quill of a bird’s 
feather, and the word has thus been used of a plectrum made of 
other material and differing in shape, and also of an analogou.s 
object for striking the strings in tlie harji.sichord, spinet or 
virginal. The verb “ to quill ” is to fold lace, muslin or other 
light material into narrow flutes or pleats ; when so pleated the 
material is called “ quilling.” The F'rcnch term “ quillon,” 
apparently formed from quille, ninepin, is applied to thg pro¬ 
jecting arms or cross guards of the hilt of a sword. 

QUILLER-COUCH, SIR ARTHUR THOMAS (1864- ), 

English writer, known under the pseudonym of “ Q,” was born 
in ('ornwall on the 21st of November 1863. lie was educated 
a!t Newton Abbot College, at Clifton College, and Trinity College, 
Oxford. After taking his degrcis in 1886 he was for a short lime 
classical lecturer at Trinity. While he wa.s at Oxford he 
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published (i8fi7) his Dead Man's Rock (a romance in the vein of 
Stevenson’s Treasure Island), and he followed this up with Troy 
Town (:888) and The Splendid Spur (1889). After some 
journalistic experience in l.ondon, mainly as a contributor to 
the Speaker, in 1891 he settled at Fowey in Cornwall. His later 
novels include The Blue Pavilions (1891), The Ship of Stars 
(1899), Iletly Wesley (1903), The Adventures oj Harry Revel 
(1903), Port Amity (1904), Tke Shining Ferry (1905). 

Constantine (1906). He published in 1896 a .scries of criticsil 
articles, Adventures in Criticism, and in 1898 he completed R. L. 
Stevenson’s unfinished novel. St Ives. From his Oxford days 
be was known as a writer of excellent verse. With the exception 
of the parodies entitled Creen Days (1893), his poetiiml work is 
contained in Poems and Ballads (1896). In 1895 he published a 
delightful anthology from the ifith and 17th-century English 
lyrists, The Golden Pomp, followed in 1900 by an equally 
successful Oxford Book of English Verse. 1250-1900 (1900). 
In Cornwall ho wiis an active worker in politics for the Liberal 
party. He was knighted in 1910. 

QUILLOTA, a town of Chile in the province of Valparaiso, 
on the left bank of the Aconcaf^a river, 20 m. above its mouth 
and 26 ra. E.N.K. of the city of Valparaiso. Pop. (11702 
estimate) 9876. Tlie valley is noted for its beauty, fertility, 
and healthfulness, and is the centre ol thriving fruit and 
wine industries. Among its fruits is the “ chirimoya ” (Anona 
cherimolia). There are rich copper mines in the vicinity. 
Quillota is situated on a railway between Valparaiso and 
Santiago, which )>asses through a mountainous, semi-barren 
countrv. It is one of the olde.st towns of Chile, dating from the 
first vears of the conquest. 

QUILON, a seaport of India, on the Malabar coast, in the 
state of Travancore. Pop. (rgor) J5,f)qr. Quilon enjoys 
great facilities of water communication, and has an active 
export trade in timber, coco-nuts, ginger, pepper, &r. Tlie 
palace ot the maharaja of T'ravancorc stands on the bank ol 
Cluilon lake, a beautiful sheet of water. Besides being on a pro¬ 
jecting point, Quilon is rendered still more unsafe to approach 
by the bank of hard ground called the Tangasseri reef, which 
extend.s some distance to the south-west and west of the point 
and along the coast to the northward. 'I'here is good anchorage, 
howa ver, in a bight about 3 m. from the fort. Quilon is one of 
the oldest towns on the Malaliar coast, and continued to be a 
place of considerable importance down to the beginning ol the 
16th century. It is now the headquarters ot the Travancore 
armv. with a subsidiary battalion. Cotton weaving and spinning 
and the manufacture of tiles are the chief industries. It is the 
terminus ot a railway across the hills from Tinnevelly. .Adjoin¬ 
ing Quilon is the British village of Tangasseri, formerly a 
Portuguese .and then a Dutch settlement, which is administered 
with Anjengo; pop. (1901) 1733. 

QUIL'T, properly a coverlet for a bed, consisting of a ma,ss ot 
feathers, down, wool or other soft substance, .surrounded by an 
outer (overing of linen, cloth, or other material. In its earlier 
uses the “ quilt ” was made thick, and served as a form of 
mattress. The term was also given to a stitched watlued lining 
for bode armour, and also, when made stout and closely padded, 
to a substitute for armour. The word came into English from 
(). h'r. euille, coilte. or coute, mod. couelte. This is derived from 
Lat. eulcila nr culcitra. a stuffed mattress or cushion. From 
the form ndcitra came 0 . Fr. cotre or couire, whence coutre pointe. 
Low Lat. cuJcita puncta, i.e. stitched or quilted cushion ; this 
was tx)rrupted to contre pointe, Eng. counterpoint. which in turn 
was changed to “ counterpane ” (as if from Lat. pannus, piece of 
cloth). Thus “ counterpane,” a coverlet for a bed, and “ quilt,” 
arc by origin the same word. 

QUIMPER, formerly Quimper-Corentin, a town of France, 
capital of the department of Finistire, 158 miles north-west of 
Nantes and 68 miles south-east of Brest on the railway between 
those towns. Pop. (190O) 16,559. The delightful valley in 
which it lies is surrounded by high hills and traversed by the 
.Steir and the Odet, which, meeting above the town, form a 
navigable channel for vessels of 150 tons to the sea (ii miles). 
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There is a small general shipping trade. Of the town walls 
(15th century) a few portions are preserved in the terrace of 
the episcopal palace and in the neighbourhood of the college. 
Quimper is the seat of a bishopric in the province of Rennes. 
The cathedral, dedicated to St Corentin and erected between 
1239 and 1515, has a fine facade (c. 1425), the pediment of 
which is crowned by a modern equestrian statue of King Grallon, 
and adorned (like several other external parts of the building) 
with heraldic devices in granite. Two lateral towers with 
modern spires (1854-56) and turrets reach a height of 247 
feet. The axis of the choir is deflected towards the north, a 
feature not uncommon, hut here exaggerated. The nave and 
the transept are in the style ol the r5th century, and the central 
boss bears the arms of Anne of Brittany (1476-1514). The 
terminal chapel of the apse dates from the 13th century. In the 
side chapels are the tombs of several early bishops. The high 
altar, tabernacle, and ciborium are costly work.s of contemporary 
art. The pulpit panels represent episodes in the life of St 
Corentin. Of the other churches may be mentioned the church 
of Locmaria, dating from the nth century, and the chapel of 
the 15th century connected with the episcopal palace. A number 
of houses, in wood or stone, date from the 15th, i6th and 17th 
centuries. The museum, built in 1869-70, contains archaeologicid 
collections and about :300 paintings and drawings. In i868 
a bronze statue of Laennec the inventor of the stethoscope 
(born at Quimper in 1781) was erected in Place St Corentin. 

Quimper, or at least its suburb Locmaria (which lies below 
the town on the left bank of the Odet), was occupied in the time 
of the Romans, and traces of the anr-ient foundations exist. 
Later Quimper became the capital of Cornouailles and the 
residence of its kings or hereditary counts. It is said to have 
been Grallon Meur {i.e. the Great) who brought the name of 
Cornouailles from Great Britain and foundetl the bishopric, 
which was first held by St Corentin about 495. Hnel, count 
of Cornouailles, marrying the sister and heiress of Duke Conan 
in 1066, united the countship with the duchy of Brittany. 
QuimjxT suffered in the local wars of succession. In 1344 it was 
sacked by Charles of Blois. Monfort tailed in his attempt to 
take the town by storm on August 11, 1345, but it opened its 
gates to his son John IV. in 1364 after the victory af Auray. 
•At a later period it sided with the League. Doubtless on 
aivount of its distance from the capital, Quimper. like Carpentras 
and Landerneau, hits been a frequent butt of French popular wit. 

QUIMPERLt, a town of western France, capital of an 
arrondissement in the department of Finist^re, at the con¬ 
fluence of two rivers which unite to form the Laitcr, 28 m. F,..S.E. 
of Quimper by rail. Pop. (1906) town 6203, commune 9176. 
Qiiimpcrle grew up round the abbey of .Ste Croix, founded in 
the nth century, the romanesque basilica of which, restored in 
modern times, still remains. The church of St Michel (14th and 
15th centuries), with a fine tower, crowns the hill above the 
town. Quimperle has a tribunal of first instance, and carries 
on the manufacture of farm implements, railway material, 
paper, itr., and trades in grain, timber, cattle and agricultural 
prmlucts. 'fhe town has a small port. 

QUIN, JAMES (1693-1766). English actor of Irish descent, 
was born in London on the 24th of February 1693. He was 
educated at Dublin, and probably spent a short time at Trinity 
College. Soon after his father’s death in 1710, he made his 
fir.st appearance on the stage as Abel in Sir Robert Howard’s 
The Committee at the Smock Alley Theatre. Quin’s first London 
engagement was in small parts at Drury Lane, and he secured 
his first triumph as Bajazet in Nicolas Rowe’s Tamerlane, on 
the 8th of November 1715. The next year he appeared as 
Hotspur at Lincoln’s Inn, where he remained for fourteen 
years. On the 10th of July 1718 he was convicted of man¬ 
slaughter for having killed Bowen, another actor, in a duel 
which the victim had himself provoked. Quin was not severely 
punished, the affair being regarded as more of an accident 
than a crime. The public took n. similar view of another 
episode in which Quin, on being attacked by a young actor 
who had been angered by the sarcastic criticism of his superior. 
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drew upon him and killed him. But if he wa.s eager in his own 
defence he was no less so in that of others. In 1721 a drunken 
nobleman reeled on to the stage of the theatre and assaulted 
the manager, Rich, whose life was saved by Quin’s prompt 
armed interference. This resulted in a riot, and thereafter a 
guard was stationed in all theatres. In 1732 Quin appeared 
at Covent Garden, returning to Drury Lane from 1734 to 174T. 
and in 1742 was again at Covent Garden, where he remained 
until the dose of his career. On the 14th of November 174O 
Quin played Horatio and Garrick Lothario to the Calista of Mrs 
Cibber in Rose’s Fair Penitent. The applause of the audience 
was so great as to disconcert if not actually to alarm the two 
actors. Public interest was yet more keenly stimulated in 
comparing Garrick’s and Quin’s impersonations of Richard Ill., 
the popular verdict being loudly in favour of Garrick. But 
Quin’s Falstaff in King Henry IV. was emphatically preferred to 
the Hotspur of his rival. In consequence of an attempt made 
by Garrick in 1750-51 to draw him away from Covent Garden, 
Quin was enabled to extort from his manager a .salary of £1000 
a year, the highest figure then reached in the profession. Quin’s 
last regular appearance was on the 15th of May 1757, as Horatio 
in the Fair I’enitent, though in the following year he twice 
played Falstaff for the benefit of friends. He had retired to 
Bath, where he lived a happy life, with late hours and much 
eating and drinking, until his death on the 2ist of January 
1766. He was buried in the abbey church at Bath. Some 
coolness which had arisen between Quin and Garrick before the 
former’s retirement was dissipated on their subsequent meeting 
at Chatsworth at the duke of Devonshire’s, and Quin paid 
many a visit to Garrick’s villa at Hampton in the latter part of 
his life. The epitaph in verse on his tomb was written by 
Garrick. Quin’s will displayed a generous nature, and among 
numerous bequests was one of fifty pounds to “ Mr. Thomas 
Gainsborough, limner.” 

In the Garrick Club in London are two portraits of the actor 
ascribed to Hogarth, and a portrait by Gainsborough is in 
Buckingham Palace. His personality was nut gracious. His 
jokes were coarse ; his temper irascible ; his love of food, his 
important airs, and his capacity for deep drinking do not 
command respect; on the other hand, a few of his jokes v^crc 
excellent, and there was no rancour in him. On many occa¬ 
sions he showed his willingness to help persons in distress. His 
character is summarized by .Smollett in Humphrey Clinker, As 
an actor his manner was charged with an excess of gravity 
and deliberation ; his pauses were so portentous as in .some 
situations to appear even ludicrous ; but he was well fitted for 
the delivery of Milton’s poetry, and for the portrayal of the 
graver roles in his repertory. 

See The l.ile of Mr. Jamei Own. Comedian, puhlialied m I/dd and 
reprinted in 1SH7. 

QUINAULT, PHILIPPE (1635-1688), French dramatist and 
librettist, was born in Paris on the 3rd of June 1635. He 
was educated by the liberality of Tristan I’Hermite, the author 
of Mariamne. Quinault’s first play Wius produced at the Hotel 
dc Bourgogne in 1653, when he was only eighteen. The {>iece 
succeeded, and Quinault followed it up, hut he also read for the 
bar I and in 1660, when he married a widow with money, he 
bought himself a place in the Cour des Comptes. 'I'hen he tried 
tragedies (Agrippa, See..) with more success than desert. He 
received one of the literary pensions then recently established, 
and was elected to the Academy in 1670. Up to this time he 
had written some sixteen or seventeen comedies, tragedies, 
and tragi-coraedies, of which the tragedies were mostly of very 
small value and the tragi-comeclies of little more. But his 
comedies—especially his first piece Les Rivales (1653), VAmant 
indiscret (1654), which has some likeness to Moli^rc’s Fitourdi, 
Le FantSme amoureux (1659), and La Mere coquette (1665), 
perhaps the best—are much better. But in 1671 he contributed 
to the singular miscellany of Psyche, in which Corneille and 
Moliere also had a hand, and which was set to the music of 
Lulli. Here he showed a remarkable faculty for lyrical drama, 
and from this time till just before his death he confined himself 


to composing libretti for Lulli’s work. This was not only very 
profitable (for he is said to have received four thousand livres 
for each, which was much more than was usually paid even 
for tragedy), hut it established Quinault’s reputation as the 
master of a new style,—so that even Boilcau, who had previously 
satirized his dramatic work, was converted, less to the opera, 
which he did not like, than to Quinault’s remarkably ingenious 
and artist-like work in it. His libretti are among the very 
few which are readable without the music, and which are yet 
carefully adapted to it. They certainly do not contain very 
e.xalted poetry or very perfect drama. But they are quite free 
from the ludicrous doggerel which has made the name libretto 
a byword, and they have quite enough dramatic merit to carry 
the reader, much more the spectator, along with them. It is 
not an exaggeration to say that Quinault, coming at the exact 
time when opera became fashionable out of Italy, had very much 
to do with establishing it as n permanent European genre. His 
first piece alter Psyche was a kind of classical masque.. Les 
Fetes de ['Amour et de Bacchus (1672). Then came Cadmus 
(1674), .Alceste (1674). Thisie (1675), Aiys (1676), one of his best 
pieces, and Isis (1677). All these were classical in subject, and 
so was Proserpine (1680), which was superior to any of them. 
The Triumph oj Love (1681) is a mere ballet, but in Persee (1682) 
and Phaeton (1683) Quinault returned to the classical opera. 
Then he finally deserted it for romantic subjects, in which he 
was even more succc.ssful. Amadis de Caule (1684), Roland 
(jf)85), and Armide (1686) are. his masterpieces, the last being the 
most famous and the best of all. The very artificiality of tfie 
French lyric of the. later 17th century, and its resemblance to 
alexandrines cut into lengths, were aids to Quinault in arranging 
lyrical dialogue. Lulli died in 1687, and Quinault, his occupa¬ 
tion gone, became devout, and began a poem called the “ De¬ 
struction of Heresy.” He died on the 26th of November 1688. 

The liest edition of las works is that of 1739 (Parts, 5 vols.). 


QUINAZOLINES (Phenmiazines or benzopyrimidincs). in 
organic chemistry, heteroeyelic compounds of the .structure 
shown in the inset formula. They may be regarded as resulting 
from the fusion of a benzene with a pyrimidine 
nuelcus in the 5.6 position. They are isomeric 
with the cinnolines, phthalazines and quinoxa- 
lines. They may be obtained by the action of alco¬ 
holic ammoniii on the acidyl derivatives of ortho- 
aminobcnzaldehvdes and ortho-aminoketones (A. Hisehler, Per., 



1891-95): CjHj 


.CHO 

/ 

\nh.co.r 


.CH : N 


+ NH, = C,H/' 


\ N ; CR 


I + 21 L, 0 ; 


and from the corresponding dihydro compounds on oxidation with 
potassium permanganate. They are stable, tertiary bases, and 
may be distilled without decomposition ; they form addition 
products with alkyl iodides and double salts with mercuric and 
platinum chlorides. On reduction with sodium in presetiee of 
alcohol they yield dihydro derivatives. Those in which the I CH 
group adjacent to the benzene nucleus is unsubstituted are oxid¬ 
ized by chromic acid to ketodihydroquinazolines (quinazoloncs). 

Ouinazolinc (('„llaN„) is obtained by oxidizing its diliyilro-deriv- 
ative with potassium ferricyamde The dihydro derivatives exi-st 
in three different series, since tlie addition ot two atontsof hydrogen 
in the diazine ring can take place in three different positions, nsinely, 
in the 3.4, 1,4 and 1.2 positions, and these different types are dis¬ 
tinguished by the symbols M, A2, At, denoting that the double 
linkage is between the first and second, .second and third, and 
third and fourth atoms in the diazine ring. The Al .series, which 
are obtained by the elimination of the elements of water from 
the acidyl derivatives of ortho-aminobenzylamines, are rather 
strong ba.'-es which form stable salts and yield the correspond¬ 
ing kfto derivatives on oxidation (C. Paul, Ber., 1889-1890). 
4-Keto-dihvdroqninazoline tp quinazoione) is formed by midiz- 
j ing the dihvdro base with potassium permanganate ; by boiling 
I acidyl-ortho^aminolienz.amide with water (A. Weddige, Jour. peak. 
Chem.. 1885,(2) 31, p. 124); or by heating anthranihc acid with forina- 
mide (S. Niemenlowski, Bcr., 1895, 28, p. 44,3). H reacts both in 
the enol and keto forms, yielding both N-ethers and 0 -ether.s, the 
latter being obtained by the action of sodium alcoholates on 4-chlor- 
quinazolines. The A2 series is obtained by heating acidyl-ortho- 
j .aminobenzylamine.s with zinc chloride, whilst the A3 aeries, which 
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published (i8fi7) his Dead Man's Rock (a romance in the vein of 
Stevenson’s Treasure Island), and he followed this up with Troy 
Town (:888) and The Splendid Spur (1889). After some 
journalistic experience in l.ondon, mainly as a contributor to 
the Speaker, in 1891 he settled at Fowey in Cornwall. His later 
novels include The Blue Pavilions (1891), The Ship of Stars 
(1899), Iletly Wesley (1903), The Adventures oj Harry Revel 
(1903), Port Amity (1904), Tke Shining Ferry (1905). 

Constantine (1906). He published in 1896 a .scries of criticsil 
articles, Adventures in Criticism, and in 1898 he completed R. L. 
Stevenson’s unfinished novel. St Ives. From his Oxford days 
be was known as a writer of excellent verse. With the exception 
of the parodies entitled Creen Days (1893), his poetiiml work is 
contained in Poems and Ballads (1896). In 1895 he published a 
delightful anthology from the ifith and 17th-century English 
lyrists, The Golden Pomp, followed in 1900 by an equally 
successful Oxford Book of English Verse. 1250-1900 (1900). 
In Cornwall ho wiis an active worker in politics for the Liberal 
party. He was knighted in 1910. 

QUILLOTA, a town of Chile in the province of Valparaiso, 
on the left bank of the Aconcaf^a river, 20 m. above its mouth 
and 26 ra. E.N.K. of the city of Valparaiso. Pop. (11702 
estimate) 9876. Tlie valley is noted for its beauty, fertility, 
and healthfulness, and is the centre ol thriving fruit and 
wine industries. Among its fruits is the “ chirimoya ” (Anona 
cherimolia). There are rich copper mines in the vicinity. 
Quillota is situated on a railway between Valparaiso and 
Santiago, which )>asses through a mountainous, semi-barren 
countrv. It is one of the olde.st towns of Chile, dating from the 
first vears of the conquest. 

QUILON, a seaport of India, on the Malabar coast, in the 
state of Travancore. Pop. (rgor) J5,f)qr. Quilon enjoys 
great facilities of water communication, and has an active 
export trade in timber, coco-nuts, ginger, pepper, &r. Tlie 
palace ot the maharaja of T'ravancorc stands on the bank ol 
Cluilon lake, a beautiful sheet of water. Besides being on a pro¬ 
jecting point, Quilon is rendered still more unsafe to approach 
by the bank of hard ground called the Tangasseri reef, which 
extend.s some distance to the south-west and west of the point 
and along the coast to the northward. 'I'here is good anchorage, 
howa ver, in a bight about 3 m. from the fort. Quilon is one of 
the oldest towns on the Malaliar coast, and continued to be a 
place of considerable importance down to the beginning ol the 
16th century. It is now the headquarters ot the Travancore 
armv. with a subsidiary battalion. Cotton weaving and spinning 
and the manufacture of tiles are the chief industries. It is the 
terminus ot a railway across the hills from Tinnevelly. .Adjoin¬ 
ing Quilon is the British village of Tangasseri, formerly a 
Portuguese .and then a Dutch settlement, which is administered 
with Anjengo; pop. (1901) 1733. 

QUIL'T, properly a coverlet for a bed, consisting of a ma,ss ot 
feathers, down, wool or other soft substance, .surrounded by an 
outer (overing of linen, cloth, or other material. In its earlier 
uses the “ quilt ” was made thick, and served as a form of 
mattress. The term was also given to a stitched watlued lining 
for bode armour, and also, when made stout and closely padded, 
to a substitute for armour. The word came into English from 
(). h'r. euille, coilte. or coute, mod. couelte. This is derived from 
Lat. eulcila nr culcitra. a stuffed mattress or cushion. From 
the form ndcitra came 0 . Fr. cotre or couire, whence coutre pointe. 
Low Lat. cuJcita puncta, i.e. stitched or quilted cushion ; this 
was tx)rrupted to contre pointe, Eng. counterpoint. which in turn 
was changed to “ counterpane ” (as if from Lat. pannus, piece of 
cloth). Thus “ counterpane,” a coverlet for a bed, and “ quilt,” 
arc by origin the same word. 

QUIMPER, formerly Quimper-Corentin, a town of France, 
capital of the department of Finistire, 158 miles north-west of 
Nantes and 68 miles south-east of Brest on the railway between 
those towns. Pop. (190O) 16,559. The delightful valley in 
which it lies is surrounded by high hills and traversed by the 
.Steir and the Odet, which, meeting above the town, form a 
navigable channel for vessels of 150 tons to the sea (ii miles). 
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There is a small general shipping trade. Of the town walls 
(15th century) a few portions are preserved in the terrace of 
the episcopal palace and in the neighbourhood of the college. 
Quimper is the seat of a bishopric in the province of Rennes. 
The cathedral, dedicated to St Corentin and erected between 
1239 and 1515, has a fine facade (c. 1425), the pediment of 
which is crowned by a modern equestrian statue of King Grallon, 
and adorned (like several other external parts of the building) 
with heraldic devices in granite. Two lateral towers with 
modern spires (1854-56) and turrets reach a height of 247 
feet. The axis of the choir is deflected towards the north, a 
feature not uncommon, hut here exaggerated. The nave and 
the transept are in the style ol the r5th century, and the central 
boss bears the arms of Anne of Brittany (1476-1514). The 
terminal chapel of the apse dates from the 13th century. In the 
side chapels are the tombs of several early bishops. The high 
altar, tabernacle, and ciborium are costly work.s of contemporary 
art. The pulpit panels represent episodes in the life of St 
Corentin. Of the other churches may be mentioned the church 
of Locmaria, dating from the nth century, and the chapel of 
the 15th century connected with the episcopal palace. A number 
of houses, in wood or stone, date from the 15th, i6th and 17th 
centuries. The museum, built in 1869-70, contains archaeologicid 
collections and about :300 paintings and drawings. In i868 
a bronze statue of Laennec the inventor of the stethoscope 
(born at Quimper in 1781) was erected in Place St Corentin. 

Quimper, or at least its suburb Locmaria (which lies below 
the town on the left bank of the Odet), was occupied in the time 
of the Romans, and traces of the anr-ient foundations exist. 
Later Quimper became the capital of Cornouailles and the 
residence of its kings or hereditary counts. It is said to have 
been Grallon Meur {i.e. the Great) who brought the name of 
Cornouailles from Great Britain and foundetl the bishopric, 
which was first held by St Corentin about 495. Hnel, count 
of Cornouailles, marrying the sister and heiress of Duke Conan 
in 1066, united the countship with the duchy of Brittany. 
QuimjxT suffered in the local wars of succession. In 1344 it was 
sacked by Charles of Blois. Monfort tailed in his attempt to 
take the town by storm on August 11, 1345, but it opened its 
gates to his son John IV. in 1364 after the victory af Auray. 
•At a later period it sided with the League. Doubtless on 
aivount of its distance from the capital, Quimper. like Carpentras 
and Landerneau, hits been a frequent butt of French popular wit. 

QUIMPERLt, a town of western France, capital of an 
arrondissement in the department of Finist^re, at the con¬ 
fluence of two rivers which unite to form the Laitcr, 28 m. F,..S.E. 
of Quimper by rail. Pop. (1906) town 6203, commune 9176. 
Qiiimpcrle grew up round the abbey of .Ste Croix, founded in 
the nth century, the romanesque basilica of which, restored in 
modern times, still remains. The church of St Michel (14th and 
15th centuries), with a fine tower, crowns the hill above the 
town. Quimperle has a tribunal of first instance, and carries 
on the manufacture of farm implements, railway material, 
paper, itr., and trades in grain, timber, cattle and agricultural 
prmlucts. 'fhe town has a small port. 

QUIN, JAMES (1693-1766). English actor of Irish descent, 
was born in London on the 24th of February 1693. He was 
educated at Dublin, and probably spent a short time at Trinity 
College. Soon after his father’s death in 1710, he made his 
fir.st appearance on the stage as Abel in Sir Robert Howard’s 
The Committee at the Smock Alley Theatre. Quin’s first London 
engagement was in small parts at Drury Lane, and he secured 
his first triumph as Bajazet in Nicolas Rowe’s Tamerlane, on 
the 8th of November 1715. The next year he appeared as 
Hotspur at Lincoln’s Inn, where he remained for fourteen 
years. On the 10th of July 1718 he was convicted of man¬ 
slaughter for having killed Bowen, another actor, in a duel 
which the victim had himself provoked. Quin was not severely 
punished, the affair being regarded as more of an accident 
than a crime. The public took n. similar view of another 
episode in which Quin, on being attacked by a young actor 
who had been angered by the sarcastic criticism of his superior. 
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built, the fire and police departments were reorganized, and 
the city’s care of the poor was systematized. In 1829-1845 
he was president of Harvard College, of which he had been 
an overseer since 1810, when the board was reorganized ; he 
has been called “the great organizer of the university”; 
be gave an elective, {or “ voluntary ’’) system an elaborate trial ; 
introduced a system of marking (on the scale of 8) on which 
college rank and honours, formerly rather carelessly assigned, 
were based ; first used courts of law to punish students wIk) 
destroyed or injured college property ; and helped to reform 
the finances of the university. During his term Dane Hall 
(for law) was dedicated. Gore* Hall was built, and the Astro¬ 
nomical Observatory was equipped. His last years were spent 

5 rincipally on his farm in Quincy, where he died on the ist of 
uly 1864. 

He wrote a Memoir of his father (iX.’S) ; a History of Harvard 
Ihtiversity (2 vols., 1S40), marred by a temlency to l>elittle the 
clerical regime ; Tire juurnah of Major Samuel Shaw {1847); The 
History of the Boston Athenaeum (1851): The Municipal History 
of the Town and City of Boston (1852): a Memoir of the Life of J. Q. 
Adams (1858) ; and Essays on the Soiling of Cattle (1859), only one 
of his minv practical contributions to nRriculture. See Rdmnnd 
Quincy, Life of Jnsiah Quincy (Boston, iStiy). 

JosiAii Quincy (1802 1882), son of the last-named, was 
mayor of Boston in 1845-1849, and author of Figures of the Past 
(1882) ; his brother Edmund (:8o8 1877) was a prominent 
Abolitionist, and author of the biography of his father and of a 
romance, IFcn.dcy (1854) ; and his sister Eliza Susan (1798 
18S4) was her father’s secretary and the biographer of her 
mother. Josiah Quincy (1802-1882) had two .son.s— Jo.siah 
Phillips (h. 1829), a lawyer, who wTote, besides some vcr.se. 
The Protection of Majorities (1876) and Double Taxation in 
Massachusetts (1889); and Samuel Miller (1S53-1887), who 
practised law, wrote on legal subjects, served in the Union army 
during the Civil War, and was breveted brigadier-general of 
volunteers in 1865. Josiah Quincy (b. 1859), a .son of Josiah 
Phillips Quincy, wa.s prominent in the Democratic party in 
Massachusetts, and was mayor of Itostnn in 1895 1899. 

QUINCY, a city and the county-scat of Adams county, Illinois, 
U.S.A., in the western part of the state, on the Mississippi 
river, about 105 m. W. of Springfield. Pop. (1890) ,31,494; 
(1900) ,36,252, of whom 4961 were foreign-horn—,3988 licing 
of German birth - and 2029 were negroi's; (19:0. census) 
,36,587. Land area (1906), 5-8 sq. m. Quincy is served by 
the Ghicago, Burlinjiton (v Quincy, the Quincy, Omah,T. & Kansas 
City, and the Wabash railway.s, aud by lines of river steamers, 
which find an e.sccllcnt harbour in Quincy Bay, an arm ol the 
Mississippi. The city is built on the river bluffs, which com¬ 
mand an e.xtensive view. In Indian Mounds park, within the 
city limits and owned by the city, are prehistoric mounds. The 
Quincy Library, founded in 18,37, Itas been a free public library 
since 1889. Among the principal public building,s are the 
Court House and the Federal Government building. The 
State Soldiers’ and .Sailors’ Home (1887), with grounds cover¬ 
ing 222 acres, is in Quincy ; one of its fifty-live buildings 
(Lippincott Memorial Hall) was erected by the veteran* of 
the institution in memory of Charle.s E. Lippincott, the first 
superintendent. There is a monument in Quincy , in memory 
of George Rogers Clark, and the homestead (built in 1835) of 
Jolm Wood, founder of the city, is now owned by the Quincy 
Historical Society, organized in 1896. Quincy is the seat of 
St Francis Solanus College (i860) and St Mary’s Institute 
(Roman Qitholic); the Chaddock Boys’ School (Methodist 
Episcopal), until 1900 known as Chaddock College ; two schools 
of music ; and the Gem City Business College. Among the 
charitable in .titution.s are Blessing Ho.spital (1875), St Mary’s 
Hospital (1867 ; in cliajge of the Sisters of the Poor of St Francis), 
the Wotidland Home for Orphans and Friendless (1853), St 
Aloysms Orphaas’ liomi; (1865), and several homes for the 
aged and infirm. The cit y is the .scat of a Protestant Episcopal 
bishop. Quinry is the industrial and rommercial centre of a 
large region. The value of facicry prtxlucts in 1905 was 
$10,748,224, an increase of 35-7 per cent, since 1900. Among 


the manufactures are stoves and furnace.s, foundry and machine 
shop products, carriages and wagons, flour and grist mill pro¬ 
ducts, malt liquors, dairymen’s and poultercr.s’ supplies, show¬ 
cases, men’s clothing, agricultural implements, saddlery and 
harness, and lumber. 

In 1822 John Wood (179S 1880), the first white settler, built 
a log cabin here, and in 1825, Quincy, then having less than 
ten inhabitants, was made the county-seat of Adams county, 
both town and county being named through Wood’s influence 
m honour of John Quincy Adams. Wood was lieutenant- 
governor of thesUte in 1S57-1860, and acting-governor in 1860- 
i86t. A bronze statue (dedicated in 1883) in his memory sUnds 
in Washington Park. There was a gencrid hospital of the 
United States Army in Quincy during the Civil War. Quincy 
was incorporated as a town in 1834, and was chartered as a 
city in i83(). 

QUINCY, a city of Norfolk county, Massachusetts, situated 
on Massacliusctts Bay, and separated from Boston by the 
Ncponsel river on the N. and from Weymouth by Fore river 
on the S. Pop. (1890) 16,723; (19°°) 23 >*^ 99 > “f whom 
7662 were foreign-born ; (lyio census) 32,642 ; area, about 
j6 sq. m. It is served by the New York, New Haven & 
Hartford railway, and by an interurban eleetrie line. To a 
large degree Quincy is a residential suburb of Boston. Tlie 
birthplaiTcs of John Adams, built in j68i, and of John Quincy 
Adams, built in 171G, are still .standing. The Stom; Temple, 
or First (Unitarian) Congregational Church, is the burial-place 
of the two Adam.ses. Quincy was also the home of Charles 
Francis Adams, John Adams giivc to the town his valuable 
private library, and in 1S22 founded here the Adams Academy 
for boys (now closed). In the home of Josiah Quincy (1802- 
1882) in Wollaston Park is the Quinry Mansion .School for 
Girls. Woodward Institute (1894) is an endowed high school 
for girls. The public school system, the “Quincy System,” 
was made famous in Francis Wayland Parker 

(1837-1902), who abolished learning lessons by rote, and intro¬ 
duced Froebclian principles. A public library was opened in 
1871. and in 18S2 it was housed in the Crane Memorial Hull, 
designed byll. 11 . Richardson,and given bythe familyot Thomas 
Crane(i8o3 1875), who had .spent his early youth in the town, 
but had lived in New York City from 1827 until his death. 
'I’he library contained about 26,000 volumes in 1908. Ilie 
city has a fine system of parks, among them being Merrymount 
and Fa.\on, the latter named in honour of the family of Henry 
H. Faxon, who in 1882 secured a negative vote by the town 
to the question whether “ licenses be granted for the .sale of 
intoxicating licjuors ” ; .subseijueiitly there has been a similar 
vote each year. The maniitaetures of Quincy were long un¬ 
important, with the exception of “ Quincy granite, ' which 
was first quarried in 1825,—this being the first systematic 
siliceous crvstallinc rock quarrying ” in New England—and 
of which the output in the form of tombstones and monuments 
' in 1905 was valued at $2,018,198, and in the form of “marble 
j and stone work ” was valued at $364,924. But manufacturing 
i rapidly increased in imporlanee between 1900 and 1905;^” 

I this period the value of factory products increased lor 

I to $8,982,446. anil the capital investt'd increased ,389 °/„,_to 
I $9,220,870. Quincy granite, a hornblende, pyTOxenc, bluish 
I or grej'i.sh. without mica, was used for the construction of the 
Bunker Hill monument at Charlc.stown (in 1826). and of King’s 
Chapel, Boston ; and for interior decor.^ions it has found some 
use, for c.\ample in the Philadelphia city buildings. Engines, 
and iron and steel ships are built at a shipyard “ on the Fore 
I river, and tubular rivets and studs, gearing, foundry products, 
! and translucent (.abries are among the city’s other products. 

! ’ Since 1877 the Cramte Cullers' Journal has been published We 

by the ar.initc Cutters’ International Assoesahon of Americ.a. 
For a description of the granite quarried in the vicinity of Qmnev. 

,seeT N Dale The Chief Commercial Cramtes of Mass., New Hamp- 

shif and Rhode Island (WashinRion, lonS), Biillerin ,i';4 of the 
U.S. Geol. Survey. . „ „ ■ , .i 

* Here were built v.nriou.s vessel* of the U.S. Navy, including the 
baltlesliip " North Dakota." 
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published (i8fi7) his Dead Man's Rock (a romance in the vein of 
Stevenson’s Treasure Island), and he followed this up with Troy 
Town (:888) and The Splendid Spur (1889). After some 
journalistic experience in l.ondon, mainly as a contributor to 
the Speaker, in 1891 he settled at Fowey in Cornwall. His later 
novels include The Blue Pavilions (1891), The Ship of Stars 
(1899), Iletly Wesley (1903), The Adventures oj Harry Revel 
(1903), Port Amity (1904), Tke Shining Ferry (1905). 

Constantine (1906). He published in 1896 a .scries of criticsil 
articles, Adventures in Criticism, and in 1898 he completed R. L. 
Stevenson’s unfinished novel. St Ives. From his Oxford days 
be was known as a writer of excellent verse. With the exception 
of the parodies entitled Creen Days (1893), his poetiiml work is 
contained in Poems and Ballads (1896). In 1895 he published a 
delightful anthology from the ifith and 17th-century English 
lyrists, The Golden Pomp, followed in 1900 by an equally 
successful Oxford Book of English Verse. 1250-1900 (1900). 
In Cornwall ho wiis an active worker in politics for the Liberal 
party. He was knighted in 1910. 

QUILLOTA, a town of Chile in the province of Valparaiso, 
on the left bank of the Aconcaf^a river, 20 m. above its mouth 
and 26 ra. E.N.K. of the city of Valparaiso. Pop. (11702 
estimate) 9876. Tlie valley is noted for its beauty, fertility, 
and healthfulness, and is the centre ol thriving fruit and 
wine industries. Among its fruits is the “ chirimoya ” (Anona 
cherimolia). There are rich copper mines in the vicinity. 
Quillota is situated on a railway between Valparaiso and 
Santiago, which )>asses through a mountainous, semi-barren 
countrv. It is one of the olde.st towns of Chile, dating from the 
first vears of the conquest. 

QUILON, a seaport of India, on the Malabar coast, in the 
state of Travancore. Pop. (rgor) J5,f)qr. Quilon enjoys 
great facilities of water communication, and has an active 
export trade in timber, coco-nuts, ginger, pepper, &r. Tlie 
palace ot the maharaja of T'ravancorc stands on the bank ol 
Cluilon lake, a beautiful sheet of water. Besides being on a pro¬ 
jecting point, Quilon is rendered still more unsafe to approach 
by the bank of hard ground called the Tangasseri reef, which 
extend.s some distance to the south-west and west of the point 
and along the coast to the northward. 'I'here is good anchorage, 
howa ver, in a bight about 3 m. from the fort. Quilon is one of 
the oldest towns on the Malaliar coast, and continued to be a 
place of considerable importance down to the beginning ol the 
16th century. It is now the headquarters ot the Travancore 
armv. with a subsidiary battalion. Cotton weaving and spinning 
and the manufacture of tiles are the chief industries. It is the 
terminus ot a railway across the hills from Tinnevelly. .Adjoin¬ 
ing Quilon is the British village of Tangasseri, formerly a 
Portuguese .and then a Dutch settlement, which is administered 
with Anjengo; pop. (1901) 1733. 

QUIL'T, properly a coverlet for a bed, consisting of a ma,ss ot 
feathers, down, wool or other soft substance, .surrounded by an 
outer (overing of linen, cloth, or other material. In its earlier 
uses the “ quilt ” was made thick, and served as a form of 
mattress. The term was also given to a stitched watlued lining 
for bode armour, and also, when made stout and closely padded, 
to a substitute for armour. The word came into English from 
(). h'r. euille, coilte. or coute, mod. couelte. This is derived from 
Lat. eulcila nr culcitra. a stuffed mattress or cushion. From 
the form ndcitra came 0 . Fr. cotre or couire, whence coutre pointe. 
Low Lat. cuJcita puncta, i.e. stitched or quilted cushion ; this 
was tx)rrupted to contre pointe, Eng. counterpoint. which in turn 
was changed to “ counterpane ” (as if from Lat. pannus, piece of 
cloth). Thus “ counterpane,” a coverlet for a bed, and “ quilt,” 
arc by origin the same word. 

QUIMPER, formerly Quimper-Corentin, a town of France, 
capital of the department of Finistire, 158 miles north-west of 
Nantes and 68 miles south-east of Brest on the railway between 
those towns. Pop. (190O) 16,559. The delightful valley in 
which it lies is surrounded by high hills and traversed by the 
.Steir and the Odet, which, meeting above the town, form a 
navigable channel for vessels of 150 tons to the sea (ii miles). 
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There is a small general shipping trade. Of the town walls 
(15th century) a few portions are preserved in the terrace of 
the episcopal palace and in the neighbourhood of the college. 
Quimper is the seat of a bishopric in the province of Rennes. 
The cathedral, dedicated to St Corentin and erected between 
1239 and 1515, has a fine facade (c. 1425), the pediment of 
which is crowned by a modern equestrian statue of King Grallon, 
and adorned (like several other external parts of the building) 
with heraldic devices in granite. Two lateral towers with 
modern spires (1854-56) and turrets reach a height of 247 
feet. The axis of the choir is deflected towards the north, a 
feature not uncommon, hut here exaggerated. The nave and 
the transept are in the style ol the r5th century, and the central 
boss bears the arms of Anne of Brittany (1476-1514). The 
terminal chapel of the apse dates from the 13th century. In the 
side chapels are the tombs of several early bishops. The high 
altar, tabernacle, and ciborium are costly work.s of contemporary 
art. The pulpit panels represent episodes in the life of St 
Corentin. Of the other churches may be mentioned the church 
of Locmaria, dating from the nth century, and the chapel of 
the 15th century connected with the episcopal palace. A number 
of houses, in wood or stone, date from the 15th, i6th and 17th 
centuries. The museum, built in 1869-70, contains archaeologicid 
collections and about :300 paintings and drawings. In i868 
a bronze statue of Laennec the inventor of the stethoscope 
(born at Quimper in 1781) was erected in Place St Corentin. 

Quimper, or at least its suburb Locmaria (which lies below 
the town on the left bank of the Odet), was occupied in the time 
of the Romans, and traces of the anr-ient foundations exist. 
Later Quimper became the capital of Cornouailles and the 
residence of its kings or hereditary counts. It is said to have 
been Grallon Meur {i.e. the Great) who brought the name of 
Cornouailles from Great Britain and foundetl the bishopric, 
which was first held by St Corentin about 495. Hnel, count 
of Cornouailles, marrying the sister and heiress of Duke Conan 
in 1066, united the countship with the duchy of Brittany. 
QuimjxT suffered in the local wars of succession. In 1344 it was 
sacked by Charles of Blois. Monfort tailed in his attempt to 
take the town by storm on August 11, 1345, but it opened its 
gates to his son John IV. in 1364 after the victory af Auray. 
•At a later period it sided with the League. Doubtless on 
aivount of its distance from the capital, Quimper. like Carpentras 
and Landerneau, hits been a frequent butt of French popular wit. 

QUIMPERLt, a town of western France, capital of an 
arrondissement in the department of Finist^re, at the con¬ 
fluence of two rivers which unite to form the Laitcr, 28 m. F,..S.E. 
of Quimper by rail. Pop. (1906) town 6203, commune 9176. 
Qiiimpcrle grew up round the abbey of .Ste Croix, founded in 
the nth century, the romanesque basilica of which, restored in 
modern times, still remains. The church of St Michel (14th and 
15th centuries), with a fine tower, crowns the hill above the 
town. Quimperle has a tribunal of first instance, and carries 
on the manufacture of farm implements, railway material, 
paper, itr., and trades in grain, timber, cattle and agricultural 
prmlucts. 'fhe town has a small port. 

QUIN, JAMES (1693-1766). English actor of Irish descent, 
was born in London on the 24th of February 1693. He was 
educated at Dublin, and probably spent a short time at Trinity 
College. Soon after his father’s death in 1710, he made his 
fir.st appearance on the stage as Abel in Sir Robert Howard’s 
The Committee at the Smock Alley Theatre. Quin’s first London 
engagement was in small parts at Drury Lane, and he secured 
his first triumph as Bajazet in Nicolas Rowe’s Tamerlane, on 
the 8th of November 1715. The next year he appeared as 
Hotspur at Lincoln’s Inn, where he remained for fourteen 
years. On the 10th of July 1718 he was convicted of man¬ 
slaughter for having killed Bowen, another actor, in a duel 
which the victim had himself provoked. Quin was not severely 
punished, the affair being regarded as more of an accident 
than a crime. The public took n. similar view of another 
episode in which Quin, on being attacked by a young actor 
who had been angered by the sarcastic criticism of his superior. 
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as a thinker and politician, vagueness and want of practical 
determination. His historical and philosophical works, though 
showing much reading, fertile thought, abundant facility of 
exprc.ssion, and occasionally, where prejudice does not come in, 
acute judgment, arc rather (as not a few of them were in fact) 
reported lectures than formal treatises. His rhetorical power 
was altogether superior to his logical power.and the natural conse- 
((uence is that his work i.s full of contradictions. These contra¬ 
dictions were, moreover, due, not merely to an incapacity or nn 
unwillingness to argue strictly, but also to the presence in his 
mind of a large number of inconsistent tastes and prejudices 
which he either could not or would not co-ordinate into an in¬ 
telligible creed. Thus he has the strongest attraction for the 
picturesque side of medievalism and catholicity, the strongest 
repulsion for the restrictions which medieval and (atholic 
institutions imposed on individual liberty. He refused to sub¬ 
mit himself to any form of positive orthodoxy, yet when a man 
like Strauss pushed unorthodoxy to its extreme limits Quinet 
revolted. As a politician he acted with the extreme radicals, 
yet universal suffrage disgusted him as unreasonable in its 
principle and dangerous in its results. His pervading character¬ 
istic, therefore, is that of an eloquent vagueness, very stimulating 
and touching at times, but as deficient in coercive force of matter 
as it is in lusting precision and elegance of form. He is le.ss in¬ 
accurate in fact than Michelet, but he is also much less absorbed 
by a single idea at a time, and the result is that he seldom attains 
to the vivid representation of which Michelet was a master. 

BiBi.ior.RAPHY. —His numerous work.s .ippearert in a uniform 
edition of twentj-eight volumes (1S77-79). His second wife, 
in 1870, published certain Mfmnitcs d’exit, and I.eltrcs d’exil followed 
in 1885. In that year Prof. George Suintsbury published a selection 
of the Lettres a sn mfre with an introduction. For m,uny years 
puinet received little attention in France, but it was rcvive.<i, 
though not very strongly, by the publication in 1890 of Madame 
Quinet's Cinquante ans d'amitU (that between her husband and 
Michelet), ami by the centenary of his birth. On this latter (190,1) 
appeared A I'occasion du centinaire, by E. I.edram ; see also Libra, 
Pcnacurs rfligieux, by E. Paris (1905). There is in English an 
elaborate Early Life and H'rilingi 0/ Edqar Quinet, by R. Heath 
(London, 18S1). (G. Sa.) 

QUININE, the most important alkaloid contained in cinchona 
bark (see Cinchona). In 1810 Gomez of Lisbon obtained a 
mixture of alkaloids which he named cincfionino, bv treating 
an alcoholic extract of the bark with water and then adding 
a solution of caustic potash. In 1820 J’clletier and Caventou 
proved tliat the cinchonino of Gomez contained two .alkaloids. 


I Quinineof commerceis theneutral sulphate, C*H.j4N,0j’HjS 04.8H,0, 
I which occurs in commerce in the form of very light slender white 
I acicular crystals. It is soluble in about 780 parts of cold water, 
but in 30 of boiling water, fio of rectified spirit (sp. gr. 0.83), and 
40 of glycerin. Its solubility in water is lessened by sodium or 
magnesium sulphate, but is increased by potassium nitrate, 
ammonium chloride, and most acids. It is not soluble in lixed 
oils or in ether, although the pure alkaloid i.s soluble in both. 
It becomes pho5]>horesccnt on trituration. When prescribed it 
is generally rendered more soluble in water by the addition of 
dilute sul|>huric acid or of citric acid, one drop of the former or Jths 
of a gniiii of the latter being used for each grain of the quinine 
sulphate, yiiinine i.s precipitated from its solution by alkalis and 
their carbonates. It is, however, very .soluble in excess of ammonia. 

The achl solution of sulphate ot quinine is fluorescent, especially 
when dilute ; and it is laevo-rnt.story. When a .solution of chlorine 
is first added and then ammonia an emerald green colour, due to 
the formation of thulleuquin, is developed. This lest answers with 
a solution containing only i part of quinine in 5000, or in a solution 
containing not more than nin P®rt if bromine he used instead of 
chlorine. The fluorescence is visible in an acid solution containing 
I i pari in atw.ooo of water. By adding an alcoholic solution of 
iodine to a solution of the siiljihate in ,acetic acid a compound 
known as herapathite, 'lf,)u. 3 }lji 50 ,. 21 ll l4.tlHj0, is obtained, which 
possesses optica! properties similar to those of tourmaline ; it is 
soluble m HXX> parts of boiling water ; and its .sparing solubility 
I in cold alcohol has been utilized for estimating qumine quantitat- 
i ivcly. The other alkaloids are distinguished from quinine thus : 
<|uinidine re.semhles quinine, hut is dextro-rotatory, and the iodide 
is very insoluiile in water ; the solution of cinchonidine, whicii is 
; laevo-rotatory, does not give the thalleoquin test, nor fluorescence ; 
ciiiclionme resembles ciuchoiiidinc in these respects, but is dextro¬ 
rotatory. 

Commercial sulphate of quinine frequently contains from i to 10 “J, 
of cinchonidine sulphate, owing to the use of barks containing it. 
The .sulphate of cinchonidine is more soluble than th.al of quinine ; 
and. when i p.ort of quinine sulphate .sii.spectecl to contain it is 
nearly dis,solvcd in 24 parts of boiling water, the sulphate ot (piinine 
crystallizes out on cooling, and the cinchonidine is found in the 
clear mother liquor, from wliich it can be jirecipitated by a .solution 
of potassium and .sodium t.artrate, S.nmples of quinine in which 
cinchonidine i.s present usually contaiu a smaller percentage ot 
water than the jiurc sulphate. Traces of ijuinidine are also some¬ 
times, though rarely, found in commercial quinine, but its presence 
docs not detract in a medicinal point of view from the value of the 
latter. 

Owing to its voluminous character as much as 18 % of wafer may 
remain present in apparently illy samples of sulphate of quinine. 
If it loses more than 14,6 % of water when dried at 100“ C. it contains 
an excessive amount of moisture. Owing to its van.abihfy in this 
respect, and to its insolubility, certain other salts have largely re- 
; placed the sulphate in modern medicine. 

1 Sulphate of quinine manufacUired from ciiprea bark (ifemt'/ia 
I pedunculata) may contain from -to to .90 % of sulphate of homo- 
' quinine, which almost coincides in .solubility with sulplnate of 


which they named quinine and cinchonine. L,ater quinidine 
and cinchonidine were discovered, and subsequrnlly sevcial 
other alkaloids, but in smaller quantity. 

Chemistry. —'I’lie alkaloids exist in the hark chiefly in com¬ 
bination with cinrhotannic and quinic acids. The cinchotannic 
acid apparently becomes altered by atmospheric oxidation into 
a rcd-eolouring matter, known us cinchono-fulvic or rinchon.a 
red, which is very abundant in .some species, as in C. suciirubra. 
.Tor this reason those barks which, like C. Calisnya, C. nfjtrinalis, 
and C. Leiigeriana, contain but little colouring matter arc 
preferred, the quinine being more easily oxtraetod from them 
in a colourless form. The exact mode of extraction adopted by 
manufacturers i.s secret. That hitherto adopted by the Indian 
Government for the preparation of the cinchona febrifuge (see 
below) is simple, but the whole of the alkaloid present in the 
bark is not obtained by it. This method is to exhaust the 
powdered bark with water .acidulated with hydrochloric acid 
and then to precipitate the alkaloids by caustic soda. 
Another method consists in mixing the powdered bark with 
milk of lime, drying the mass slowly with frequent .stirring, 
exhausting the powder with boiling alcohol, removing the 
excess of alcohol by distillation, adding sufficient dilute 
sulphuric acid to dissolve the alkaloid and throw' down colour¬ 
ing matter and traces of lime, &c., filtering, and allowing the 
neutralized liquid to deposit crystals. The sulphates of the 
alkaloids thus obtained arc not equally soluble in water, and 
the quinine sulphate can be separated by fractional crystalliza¬ 
tion, being less soluble in water than the other sulphates. 


i quinine. Homoquininc is ilucomposetl on treatment with cau.stic 
j soda into quinine and a new alkaloid, cupreine, in th<‘ proportion 
I of 2 to 3. C-upreine is soluble in a solution of caustic soda (differing 
I in this respect from quinine), and tlierefore it is easy to prepare 
j sulphate ot qumine perfectly free from either lionioqmnine or 
cupreine. The medicinal properties of cupreine and homoquinine 
! are of no practical importance. 

j In consequence of the high price of the alkaloid an attempt was 
j made some years upo by the Government of India to manufacture 
, from cinchona hark a cheap febrifuge which should represent the 
I alkaloids contained in the bark and form a substitute for quinine. 
This mixture is known m cinchona febrifuge, and is prepared chiefly 
from C. succirubra, which succeeds better in India than the other 
s|>ecies in cultivation, and grows at a lower elevation, being con¬ 
sequently procurable in large quantities at a couiparntivelv low 
price. \ mixture of the cinchona alkaloids, consisting principallv 
of cinchonidine sulphate, with smaller quantities of the sulphates of 
ijiiinino and cinchonine, is sold under the name of " quinetum " at a 
cheaper rate than quinine. 

The chemical constitution of quinine and the allied alkaloids 
i.s not definitely settled, although certain relationships are well 
established. Thus quinine is methoxycinchonine ormcthylcupreine, 
cupreine being an oxycinebonine. These relations are shown by 
the formulae:—cincbonine=^C,j,Hj,,N._.-OH; cupreine 
I quinine = r,„H2„N2fOII)(OCHn). Cinchonine yields on oxidation 
! cinchoninic acid’ {7 quinoiine carboxylic acid). CjiH^N-Cp^H, 
I whilst qumine give.s quininic acid, C„H«(0CHj)(C05,H). This per- 
' mits the writing of cinchonine, for example, as C„H-N*Ct„H,ft(OH)N, 
) the hydroxy croup bring in the ^rt 'CjoHjafO!!)^, about which 
I the constitution is uncertain. The subject has been espcci- 
1 ally studied bv Skraup, K6nigs, and von Miller; Kdnigs and 
I von Miller haW proposed formulae consisting of a piperidine 
ring substituted with a vinyl group ; in the former that is a 
bridge of •CHg-CfOH)* from' the nitrogen atom to the ^-carbon 
I atom, connexion with the quinoline residue being made at the 
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hydroxylic carbon atom through a .CH,. group ; whilst in the 
latter the piperidine ring is substituted by a methyl group in addition 
to the vinyl group and the bridge is simply -0(011 )■, with which 
connexion is made as before. 

Medicine .—^Thc sulphate is still used in medicine, and 
the British Pharmacopeia has admitted two others, which 
arc much mure valuable—the hydrochloride and the acid 
hydrochloride—whilst the hydrobromidc is also used. The 
hydrochloride — formerly known as the hydrochlorate — 
C^i,Ho^NjOyHCl-2Hj,0, resembles the sulphate in appearance, 
the crystals being, however, somewhat larger. It is .soluble in 
less than 40 parts of cold water, and in 3 ports of alcohol 
(9° %)• The doses are similar to those of the sulphate, but 
somewhat smaller, owing to its greater solubility. The acid 
hydrochloride is the most valuable of all salts of quinine. It 
is soluble in its own weight of water, and is the most rapidly 
and completely absorbed of all the salts of this alkaloid. It 
occurs in a colourless crystalline powder, having the formula 
C.^oH,,,NX).y 2 HCl-. 31 lp. 

The Milphatf! of quinine used in in«*dicinc may contain up to 
3 % of cmchonulinc, but should be free from cmcimnine. qiiinidine 
and cupreine. There arc four piiarmacopciH! preparations. The 
ierri cl qninmaa ritras, one of the “scale preparations" of iron, 
is given as a hacmatinic and tonic in doses of about lo grams. It 
IS very unpleasant to take. The pharmacopeial pilule quininar 
contains 3 parts of the sulphate in t>. The syrupns fern 
phosphatis ruin quinina et strychnina (Easton's Syrup) contains 
Jtlis of a grain of quinine in each ilrachm, that is, in each 
dose. Here the quinine acts as a bitter tonic. The tinctura 
quininae ammoniata or “ ammoniated quinine " is made by mixing 
T7C grains of (piimne sulphate, 2 fluid oz of liquor ammoiiiae 
^the pharmaco]»eial solution of ammonia), and iK fluid oz. of a 
60% solution ot alcohol. The dose of i to i <lrachm contains little 
more tlian a grain of quinine, the antipyretic action of which is 
ni’ghgible. Its value in the early stages of a bronchitis or tracheitis 
is due to the ammonia. The small quantity of quinine it contaius 
is conditioned by the solubility of the alkaloid, which Ls precipitated 
when this tincture is diluted with water. No particular value 
attaches to the pharmacopeial preparations of the hydnx’hloride. 

Physiological Action. —Our knowledge of this subject is mainly due 
to Profes.sor Binz of Ilonn. Quinine has considerable powers as an 
anltsepfic, this term defined for some time a.s indicating the power 
to kill bacteria. Whilst quinine possesses tins power, however, 
it IS far mon‘ potently lethal to a particular form of animal organism 
known as the plaamoilhm malanar. Against the bacteria quinine 
is not at all an exceptionally powerful antiseptic, though more 
powerful than carbolic acid. Many bacteria are killed by a -2% 
solution of tile alkaloid. Quinine docs not affect the unbroken 
skin, and cannot be absorbed from it, but it is slightly irritant 
to the pain-conducting nerves of a raw surface. 

The first feature of the interna! action of quinine, is its intensely 
bitter taste. This iiuluccs a reflex secretion from the salivary 
and gastric glands, which is followed or accompanitxl by increased 
vascularity of the gastric mucous membrane, and by .some degree 
of activity on the part ol the muscular wall of the stomach. This 
means that the appetite is strengthened, and digestion rendered 
more rapid and complete. In this sense alone quinine ts a tonic. 
The hyilrochloric acid of the gastric juice is stated to convert any 
salt of quinine into a chloride, and it seems probable that the 
absorption of quinine takes place mainly from the stomach, for when 
the drug reaches the alkaline secretions of the duodemim it is 
precipitated, and probably none of it is thereafter absorbed. The 
greater part of a dose of quinine sulpliate administered by the 
month may be recovered, as a rule, from the faeces, this being much 
the most wasteful method of giving quinine. The absorption of 
th'* acid hydrochloride is mucli more comph'tc*. Quinine hydro¬ 
chloride circulates in the alkaline blood without precipitation, 
probably owing to the presence of carbonic acid in the bloo<l. 

The action of quinine on the blood itself—<]uite apart from its 
action on malarial blood—is of great complexity and importance. 
Whilst it is not a liaematiiiic, in that it does not increase the number 
of the red blood corpuscles, it very markedly influences the stability 
of the compounds of the haemoglobin with ox>'gen. I.ike alcohol 
and prussic acid, quinine interferes with oxidation, so that oxy- 
Uaemoglobin is relatively unable to give up its oxygen to the tissues, 
the metabolism of which is therefore greatly mcslified. This pro¬ 
perty is doubtless partly—though not wholly—explanatory of 
the antipyretic action of quinine. The leucocytes or white blood 
corpuscle.s are very markedly affected by quinine, the character¬ 
istic “ amoeboid " movements of the cells being arrested. Hence 
quinine .stops the proce.ss of diapedesis or emigration of the leu¬ 
cocytes from the blood-vessels into the tissues, and if applied to the 
extfava.sciilar .spaces it arrests the leucocytic movements there. 
The explanation that this influence on the leucocytes explained the 
favourable action of quinine on certain inflammatory processes no 


longer holds, since we know that the Inflammatory conditions arc 
of microbic origin, and that the movements of the leucocytes are 
not objectionable, but highly desirable as a means of defence against 
bacteria and their products. Quinine, therefore, is not beucficial 
in inflammatory conditions as far as this particular property is 
concerned. 

Hie action of quinine on the circulatory apparatus i.s not marked. 
It is only in very largo doses tliat it weakcn.s the inlracardiac 
nervous ganglia, slows and weakcn.s the pulse, and dangerously 
lowers the blood pressure. Similarly the depressant action on the 
respiratory centre in the medulla oblongata occurs only after the 
admiaistralion of enormous doses. 

The action ol quinine on the temjieraturc is important, for it is 
the safest of all knowm antipyretics Its action on the normal 
temperature is ml. The drug is not an nnUlhermal. But when the 
temperature is rai^d, quinine will frequently lower it. I'he action 
IS not due to any influence on the thermic centres, nor to any pro¬ 
duction of diapiioresis, but to the influence of quinine upon the 
.stability of oxyhaemoglobin. Quinine was the first antipyretic 
lUHid. and after the introduction of such pnTarations as ’anti- 
pyrin and acetanilide it may still be said lo be the safest, though 
It is niucli less powerful, 'fhe maximum dose of the sulpfiate is 
about 40 grains, and of the acid hydrochloride about 25 grain.s. The 
teinperatun* usually begins to fall in about two hours. The in¬ 
fluence of quinine upon a malarial temperature is due to an entirely 
diflerent cause. (w.*c below). 

Jn some r>t the lower v(Ttebrates quinine reduces the activity 
of the spinal cord, but in the human species it appears to stimulate 
the nervous mechanisni of the uterus under certain conditions, 
and it is tlierefore included under the cla.sB oi oxytocic or echohe 
drugs. 

Quinine is excreted in some degree by nearly all the glands of 
the body, but mainly by the kidneys. Traces of it may be detected 
in the urine within an hour of its administration, and most of it 
is eliminatod within eight or ten hours. The study of the urine 
is highly interesting in correlation with that of the influence of 
quinine iqxm the oxidising Tiower of the blood, and upon the move¬ 
ments of the leucocytes. The amount of urea, croatin, creatinin, 
sulphates and pliosphates in the urine is diminished, clearly showing 
that quinine exerts an inhibitory influence over the metabolic 
procosHcs of the borly. This conclusion is further confirmed by the 
observ'atum that the amount of carbonic acid excreted by the lungs 
is al-so dimimslied. The uric aci<l excreted in the urine (mostly in 
the form of urates) is markedly diminished. This product is largely 
derivt'd from the nuclei of the leucocytes, which contain large 
quantities of the nucleo-protoids, of whicn uric acid is a decomposi¬ 
tion product. It is therefore plain that the diminution <ji leucoeytic 
movement is to be regarded as a sign of diminished metabolism 
within the cells. 

Therapeutics --The supreme value of quinine is as a specific 
antidote to malaria, against which it also po 99 es.se.s a powerful 
prophylactic action. Ten or fifteen grains of tlie sulphate are often 
givcTi three limi.-s a day for this latter purpose, and smaller doses 
of the much more efliracious acid hydrochloride will bi* found to 
convey* ewen more certain immunity In treating malaria (including 
ague, remittent fever, intermittent fever, and all its other forma) 
with this drug certain important facts are to be observed. Quinine 
administered by the mouth or by any other means will soon enter the 
blood, and will tlu’ii kill the hnematozoon malariae, whether it be fn’e 
in the bltKid-plasma, in the leucocytes or in the red blood corpuscles. 
Then* is one exception, however. Quinine is apparently powerless 
to kill the organism when it is in its reproductive phase. This 
phast* corresponds to the pyretic attack. I'hcre is therefore no 
purpose to be serx-ed by administering quinine ihiring a malarial 
]>aroxysm. Two succes.sful methoils may oe adopted. The quinine 
mav be given in a single large do.se—30 grains of the sulphate, 
or 20 of the acitl hydrochloride—an hour or two before the 
attack IS due. i.c. jii.st before the parent organism in the red blood 
coqinscles is about to discharge the new generation of young para¬ 
sites into the blood-plasma. An equally cflective method, which 
may lx* combinwl with the above, is to give the quinine iu io*grain 
doses of the acid liydrochlorlde evciy' four hours between the 
attacks. Whichever method be adopted, the paroxysm that was 
expected will probably not appear. After a single full dose of 
quinine no parasite's can as a rule bn observed in the blood for 
several days. In beginning treatment, it is well to clear the hepatic 
and alimejitary passages by a preliminary dose of calomel combined 
with a secretory cholagogue, such as cnonymin or iridin. The 
quinine treatment may be begun with success on the day following 
an attack. Quinine is much Ic.ss efficacious in the treatment of 
post-malarial symptoms, such as neuralgia and haematuria, when 
no parasites can be deti-cted in the blo^. In such cases quinine 
is often inferior to arsenic. 

Quinine is largely used as a bitter tonic in doses of about half 
a grain. The acid bydrochloridc is the best salt to employ. 

Quinine has some analgesic power, and is a safe and often efficient 
drug in the treatment of neuralgia, even when the patient has not 
had malaria. Somewhat -smaller doses tlian those given in pyrexia 
should be employed. 
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Cinchontsm is the name applied to the congeries of toxic symptom^ 
wUicli follow the prolonged administration of quinine, but may 
appear alter one small dose m certain persons. The s3rmploins 
cwaeiy resemble those of Balieyh>jm, and also, thouc^h in less degree, 
thow. of carbolism. The patient is deaf, but complains of ringing 
in tlie oars, which may assume various forms, especially in musical 
people. There is headache, which, witli the continuaticu of llie 
drug, becomes exceedingly severe, the vision and equilibrium ar<* 
aflecte<l, and there is oiten some gastixi-inteatinal irritation. In 
casc-s where the drug has lx*en deliberately given lor its pi)isonous 
action tlie results are still more .severe. Tliore may be bleeding from , 
the noso, cutaneous congestion, dealness, blindness, coma or de- | 
hnum, and even death from cardiac failure. After deatli there is ! 
found one noteworthy lesion, a commencing acute uiflammatiou I 
of the mlornal car. In persona who have n marked idiosyncrasy \ 
towards cinchonisiu, the semiptoms may often be succesafully averted 
it small doses of hydrobromic aci<h~ lo niinims of the dilute'solution 
—are given with Ihu quinine. 

A non-official jir-paration of quinine—Warburg'.s Tincture'- 
occasionally succeeds when- the ordinary j)reparationH fail Tlu* 
<lose is 1 to 4 drachms. It contains \ )>art ol ijuinine in 50. 
Of the thirteen or more otlier ingiedients, then' may specially be 
nolicul tlie salicylic and beiiKoic acids. 

The other alkaloids of cinchona bark—(piinidine, ciuclKuiKline. 
and ciiicUoniue - also poss^,‘&.s similar properties, but all arc miicli 
ies.s eii(*rtive tliau quinine. This is also tlic cas" witli the cinchona 
febrifuge prepared from hUCCifubru. 

The great disadvantage ol the olhcial preparations is the bitter 
ta-ste anil insolubility. It is lound, however, that all the ! 
soluble salts are bitter, whilst the tasteless ones are insolubl'- i 
Substitutes may therehirc h<‘ clivkled into thos<* administered oralh' ' 


I maximum. 'I'he portion of the trunk from which the bark has been 
removed w sometimes piotix^ted by moss, and tho new bark which 
forms is then distinguished by the name of " mossed bark.” The 
species which yield the large.st amount of quinine are by no means 
the easiest to cultivate, and experiments have consequently been 
made in cross-fertilization and grafting witli the view ol giving 
vigour of growth to deheah' trees yielding a large amount of alka¬ 
loid or ol incrca.sing the yield in strong-growing trees affording bnl 
little, quinine. (Jrafling. however, has not been found to answer 
tlic purpose, .since the stock and the graft have been found to 
ndain tlieir respective alkaloids in the natural proportion just as 
if growing se].)aratoly. Hybridization also is very uncertain, 
and w very ditrtcuH to carryout effectually; hence the method 
ot i>tO}.)agaling the best varieties bv cuttings has been ado]>ted, 
excipt m the case of those which ilo not stiike readily, as in C. 
Ledgrrinna, in which the plants are grown trom the shoots of felled 
I trees. 

Some year.s ago it w'as discovered that a bark imported from 
Colombia under the name of cuprea bark, or "liard'^' bark, and 
derived from Hcmijiu l>eitunculaia, Triana, and other species, 
contained quinine to Ihe extent of ^ to %, and in 1881 this bark 
was exported in enormous qiuuititics from Santander, cxci'eding in 
amount tiie uniU'd importations ot all the other cinchona barks ; 
and by rtason ot its clx-apness this has since tiiat date been larg'-ly 
used for tho manulacturc of quinine. 

Cinchona bark as ini|K>rted is never uniform in ijuaiity. Tlie 
South American kind.s contain a variable ailmixturo of inferior 
barks, and the cultivated Indian bark.s comprise, under Hit! re¬ 
spective names ol yellow, jiale, and red barks, a number ol vant‘tie.s 
of unequal value. 

The alkaloi<l.s are euiitamed, according to Howard, ehiitfly m tiu' 


and those administered hypodermically, Ch the insoluble salts 
we may notice the launatc, the propionic acid esttT (ouquininel 
and carbonic ai'id ester (ai'istoquin), the salicylic acid e.st<T (salf»- 
quininc) ; and of the soluble simstitutes, quinopyrmc (a compound 
of quinine hydnx;hlori<U' and auiipyrim) and <|unime hydrocldoro 
carbamide (a coinpouiul of quinine, urea and hydrochloric acid). 

Until 1867 English nianufactnrer.s of quinine were rntirclv 
dependent upon South America for their supijlies of cinchona 
bark, which were obtained cxclu.sivrl)’ from uncultivated 
treas, growing chiefly in Bolivia, Peru, and Ecuador, the principal 
species which were used for the purpose being Cinchona Calisava; 
C\ officinalis; C. macrocalyx^ var. l*alhn ; C. Pitayensis, C. 
micrantha and C. lancijolia. Since the cultivation ol cinchona 
trees was commenced in Java, India, Ceylon and [amaicu, 
several other species, as well as varieties and hybrids cultivated 
in those countries, have been used.^ Later, C. lancijolia, var. 
Calisaya, known as the cali.sayn of Santa Fe, wa.s strongly 
recommended for cultivation, because the .shoots of felled trees 
afford bark containing a considerable amount of quinine; C. 
Piiayensis has been introduced into the Indian plantations on 
account of yielding the valuable alkaloid quinidine, as well as 
quinine. 

The first importation from India look place in i8()7, sinct' which 
time the cultivated bark has arrived in Europe in constantly in¬ 
creasing quautitics. Loudon being the chief market for the? Indian 
barks and Amsterdam for thost* of java. Cinchona Calt&aya. has 
also been cultivated extensively in Bolivia and in Tolima, United 
States of Columbia. 

In. order to obtain tlie cultivated bark as economically as possible, 
experiments were made wliich resulted in tho discovery that, if 
the bark wore removed from the trunks in alternate strips so as not 
to injure the cambium, or actively growing zone, a new layer of 
bark was formed in one year which was richer in quinine tlian the 
original bark and equal in thickness to that of two or three years’ 
ordinary growth. Ihis is knovsTi ia commerce as " renewed Iwk." 
Tho praceaa has been found to be most convenienUy practised when 
the trees are eight yeai's old, at which age the bark aqjaratos most 
easily. The yield of quinine has been ascertained to increase 
anniully until the eleventh year, at winch it seems to reach its 

i In Java, C. Cahsaya, vars. angltca, javaniea, Passkatliana and 
Led^fyiana ; C. ofHcinnlU, var. anpisHfolia ; C. lancifoha, C. 
caloptffa C. micramha and C. imcctruhta. In India, C. succiruhra. 1 
C. officinalis, vars. angusiifohn, crispa, Vriiusinea and Ponplan- I 
dxann, and to a lesser e^ent C. Calisaya, vars. Pmivuma and micro- \ 
carpa ; C. micrantha, C. Peruviana and C. nitida form only a small I 
proportion of the plantations. Since J. ]v. Howard pointed out 
that C. Pahudiana, and C. Cahsaya, vars. javaniea. liasskarHana 
and an^Hca, were likely to lead to disappointment as quinine- 
yielding species, these nave been replaced in the plantations as 
rapidly as pqssiWe by tho more valuable species, of which C. Led- 
^cfiana, yieWing from 5 to 1 n % or even more of quinine, C. officinahs. 
and a hybrid between C. OffUtnalis and C. 5«cci>i/6rrt, which ha.s been 
named C. rohusia, are the most important. 


j nHular tissue next to liie hber. No dciinUe knowledge lias a.s yet 
; been aUamrd of the exact step.s by which quinine is formed in 
j nature in the tissue.s of tho liark. Eroni analyse,s 0/ the Uavos. 
! bark and root, it appears that quinine is present only in small 
I <|uunUties in the leaves, lu larger quantity ni the stem bark, and 
increasing in proportion as it approaches the root, where (juuunj- 
I appears to decrease and cinchonine to increase in amount, althougli 
I the root bark i.s generally richer in alkaloids than that of the stem. 
' The altiiude at which the tree.s are grown snems to allecL tin- pro- 
' duclLutiui quinine, since it has l>een proved that the yield of quinuK* 
i in C. offianalii. i.s less when tiie trees are grown below ()OOo ft. tlian 
I alxivc that elevation, and that cinchonidine. quinidine. and lesin 
are at the same time* increased in amount. U has also b(>en .shown 
Uv Broughton tliat C. Peruviana, which yields cinchonme but no 
quinine at a height ol (»oixi It., when grown at 7S00 ft. gives nearly 
aK much (jumine, and almost as readily, a.s O'. officinalii>. Kar'-U*n 
alJio ascertained by experiments made at Bugot^i on C. lanciiohd 
that the barks of one district were sometimes devoid of quinine, 
while those of the same sjK'cies from a neighbouring locality 3'ielde(i 
j lo 4^ of the sulphate ; moreov<*r, Hr De Vrij found that the 
j hark of C. officinalis cultivated at Ulakaniand varied in tlie yield 
ol quinine from i to p %. In tln se cases the variation may have 
been due to altitude. Fre<’ access of air to the tissues also .se( ms 
I to mcroa.se the yield oi quinine, for the renewed bark is found io 
! contain more qurmno than the original bark. 

QUINOLINE (Benzopyridine). CyH^N, an organic base first 
obtained from coal-tar in 183.4 by F. Rungc (Pogg. Ann., 
1834, 31, p. 68), and later by C. Gerhardt by the distillation of 
cinchonine, quinine and other alkaloids with caustic potash 
{Ann., 1842, 42, p. 310; 44, p. 279). It also occurs with 
pyridine and its homologues in bnne-oil. U may he prepared 
by distilling cinchoninic acid with lime; by the reduction <'1 
ortho-aniinocinnainic aldehyde (A. Baeyor and V. Drew.son, Per., 
1883, t 6. p. 2207 ): by passing the vapour of allyl aniline 
over heated lead oxide; by the conden.sation of ortho-amino- 
benzaldchyde w'ith acetaldehyde in the presence of aqueous 
caustic soda (P. Fricdlander and C. F. Gohring, Her., 
1882. 15;, p. 2572 ; 1883, i6, p. 1833); by the action of ortho- 
toluidinc on glyoxal nt 150^ C. (V. Kuli.seh, Monats., 1894, 
15, p. 276); by the action of phosphorus pcntachlnride on 
hydrof^arbo-styril (the inner anhydride of ortho-aminohydro- 
cinnamic acid), the chlorinated compound first formed being then 
reduced by hydrioclic acid (A. Baeyer); 


..CH.-CHo 

" I ^ 

^NH - CO 


c;,h/ 1 - c,H/ 

\ N = C CI ^ 


CH=.r.H 
1 ; 

N -CII 


and by the so-called “ Skraup ” reaction, which consists in 
o^idizinj' a mixture of aniline, glycerin and concentrated 
sulphuric acid, with nitrobenzene (Z. Skranp, Monats,, :S8o, 
I, p. 316; 1881, 8, p. 141). This reaction is a very violent 
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one; and its mechanism may probably be explained as 
follows: The glycerin is first converted into acrolein, 
which combines with the aniline to form acrolein-aniline, 
and this product is then oxidized by the nitrobenzene: 

-Cjll/) ( + C,H,NH,>) : CH-CH : 

The nitrobenzene may be replaced by arsenic acid, when the 
reaction proceeds much more quietly and a cleaner product is 
obtained (C. A. Knucppel, Ber.^ i8y6, 29, p. 703). The Skraup 
reaction is a perfectly general one for primary amino-compounds; 
the halogen-, nitro- and oxy-anilmes (aminophenols) react 
similarly, as do also the toluidines, naphthylamines, amino- 
anthracenc, meta- and para-phenykne diamines, and ortho- 
and y-aminoquinoline. 

Quinoline is a colourless liquid with a smell resembling that 
of pyridine. It boils at 238“ C. and is very hygroscopic. It 
is a tertiary base and forms well-defined salts. It is almost 
in.solubk in water, but dissolves readily in the common organic 
solvents. It combines readily with the alkyl halides. H. 
Decker {LUr., 1905,38, p. 1144) has found that many ortho substi¬ 
tuted quinolines will not combine with methyl iodide owing to 
steric hindrance, but the difficulty can be overcome in most.ca.ses 
by using methyl sulpltate and heating the reaction components 
to 100” ('. for half an hour. Nitric acid and chromic acid have 
little action on quinoline, but alkaline potassium permanganate 
oxidizes it to carbon dioxide, ammonia, oxalic, and quinolinic 
acids (S. Hoogc’werff and W. A. v. Dorp, Uec. Fays Has., 1882, 
107), Bleaching powdtjr oxidizes it to chlorcarbostyril. 
It is reduced by the action of zinc and ammonia 
to di-and tetra-hydroqiiinolincs. A hcxahvdro- 
and a decabydroquinolinc have been obtained 
by hciUing tetrubydroquinolinc with hydri- 
odic acid and phosphoru.s to high temperatures 
(E. Bamberger, Brr., 23. p. Numerous .substitu¬ 

tion products of quinoline are known, and the positions in the 
molecule are. generally designated in accordance with the 
scheme shown in the inset formula: the letters o, 7w, />, a, 
standing for ortho-, rneia-, para-, and ana-. 



The oxvquinolinL's possess a certain importance owinp to Iheir 
relationship to the alkaloids. 'I'liose with the hydroxyl group in 
tiv‘ benzene nucleus are prepared Irom tlie ammopheiiois by the 
Skraup reaction. Only two are known contaimnj; the hydmxyl 
j^roup in (he i>vridine nucleus, namely, carhostynl (a-oxyqninohne), 
winch is formed by the reduction o{ orlho-aniinocinnamic jicul with 
ammonium sulphhle (L. Chiozza. Ann., t8f^2, 83, p. n8) or Avith 
lerrous .‘.ulphate and Ixiryta, and kvaurina (y-oxyquinoUnc), wliicli is 
obtained by the action ol nitrous acid on 'y-aminoquinohne (A. 
Claus and H. llowitz. Juitr prak. Chrm., 1894, T58, p. 232}. It is 
also forrntxl by the condensation of anthranilic acid with acelalde- 
hy<le (S. Niementowski, Her.. 1895. 2K, p. 2811), They are both 
crystalline solids, the toniKT melting when anhydrous at 109-200", 
and the latter at 32" C. 

Of the homolopui's of quinoline, the most important are quin- 
aldine. lopidinc. y-phcnylquinoUne, ami flavoUne. Quincildtur 
(a-methylquinolino) is present in coal-tar ; it may be prepared 
by condensing aniline with paraldehyde and concentrated hydro 
chloric acid (O. I)<x’hner and W. v. Miller, I 3 er., 1881, 14. pp. 2812 
et seq.). The reaction is a ]>erfectly g^Tieral one, for th<’ aniline 
mav be rqdaced by other aromatic amines and tlie aldehyde by 
other aldehydes, and so a large number of quinoline homolo^ucs 
may be prepared in this wav. Quinaldine may also be obtaim-d by 
condensing urllvfi-aminobcuzaldcliydc with acetone in presence 
of caustic soda (P. Friedlander, Inc. cit.) Tt is a colourless 
liquid which boils at 247" C, The group is very reactive, 

condensing readily with aldehydes and with phthalic anhydride. 
Potassium permanganate oxidizes it to ac-ctylauthranilic acid, 
HOOC(l)'CuH4*(2)NH-rOCHa. while chromic acid oxidizes it to 
quinaldic acid (uuinoline-a-caVboxylic acid). Lepidine (7-methylquino- 
line) was ftr.st obtained by distilling cinchonine with caustic potash. 
It may Ik* prepared synthetically by condensing ortho-aminoaecto- 
phnnone with paraldehyde and caustic soda fL. Knorr, Ann.. 1886. 
236, p. hq) or from aniline, acetone, formaldehyde and hydrochloric 
acid (C. I^yer. Jour. prak. Ckem., 1885, 140. p. 723). It mav aUso 
be prepared by conclciwing av-dimethylquinoline an<l formalde¬ 
hyde, the resulting a-ethanoUepidine, Cj^Ha'CHaNfCH^GHj-OH), 
breaks down on heating and forms kpidine {W. Konigs and A. 
Mengel, Her., 1904, 37, p. 1322). It is a colourloss liquid which 
boils at 255® C. Chromic acid oxidizes it to cinchoninic acid 
(hoc below), whilst potassium permanganate oxidizes it to lepidinic 
acid (7-methylquinoliiiic acul) and cinchomeronic acid (see Pyri¬ 
dine). y-Phenylquinoline, which i.s probal^ly the parent substance 


of the cinchona alkaloids, is prepared by heating y-phenylquinaldic 
acid, the oxidation product of the ^-phcnyiqumaldmc, which 
results from the action of alcoholic nuta.sh on a mixture of ortho- 
aminobenzophenone and acetone (w. Konigs and U. Geigy. her., 
1885. 78. p. 2400), or by the action of sulphuric acid on benzoyl* 
acetone anilide (C. lieyer, Brr., 1887, 20. p. I7<)7). Jl ciy'.s(allize«> 
in needles which melt at Oi® C. 1 -luvoltne (a-jihenyl-y-mcthyl- 
quinoline) is lormed on heating flavenul (see belov.) with excess of 
zinc dust, or by heating molecular proportion.s of ortho-amino- 
acclophenone and acetophenone, in dilute* alcoholic solution, with 
a small quantity of 10% caustic jHida solution (O. Fischer, Her., 
i88b, 19, p. 1037). Closely related to ffavoline ns fUivanthm or 
(a)-para-uminopheJiyl-7-nielhylquinoliue, which is formed when 
acetanilide and aiihydruu.s zme chloride are heated together for 
many hours at 250-270" C. {O. Fisr.hcr and C. Kudolph, Her., 1882, 
75, p. i5ot>). or by healing ortho- anti para-amii!oacetophenon<' 
with zinc chloride to yo® C. (O. l^scher. Bfr., iS8b, ly, p. io^8). 
It crystallizes from benzene in prisms, which int.-It at 97® C. Sodium 
nitrite in the pTe.sence of exce.s.s of acid con\'ert.s it luto the corre- 
sixmding hy<lroxylic comfKinnd fiavrnol. 

The oxy derivatives of the <juinoUne homologues are best ob¬ 
tained from tlic aniline derivalive.s of p-ketome aculs. At iiu®C. 
aniline and acetoacctic ester condense to form anilido-acetoacetic 
ester. which is converted by concentrateil 

acids into a-oxy-7-niethylqmnoline(L. Knorr,/Jnn., 1886, 23b, p. 73). 
On the other hand, at about 240° C., the amine and ester nact 
to form ff-aniUdocrotonic ester, CH3-C(NHC{,1 l.i) • Cil*(OOC.,Hj. 
which yields y-oxy-a'incthylqumoline (M. Conrad and T.. Limpiich, 
Bcr.. 1H87. 20, p. Q47). 

Numeious ciirboxyhc acid.s of quinoline are known, the most 
important of which are qumaldic, cinchoninic and acndinic aculs. 
Quinaidu. acid ((juinoline-a-carboxylic and) is i)TocluLe<l when 
quinaldine is oxidized by chromic acid, it cry.slallizes in needle.s, 
which contain two molecules of water of crystallization, and melt 
at 15b® C. When heated above the melting-point it loses carbon 
diuxule and yields quinoline. Alkaline j^otassium ’permanganate 
oxidizes it to jiyruliiie Incaihoxyhc acid (2-3 0). Cimhomnii. 
acid (qmnoline-7-carl>oxylic acid) is formed when cinchonine is 
oxtdizci! by nitric acid, or by the oxidation of lejiidine. It ctys- 
talhzes from water m needks or prisms and in the anhydrous 
htate melts at 2>3* 2^4® C. Potassium permanganate oxidizes it to 
pyridine tricarboxylic acid (2-3-4|. Acndinir and (quinohne-o/^- 
dicarboxvlic acid) is formed when acridine i.s oxidized by ])Olas.sium 
permanganate (C. Graebe and H. Caro. Her.. t8Ko, 13, i>. ifH)). 
11 crystallizes in needles, which are easily soluble in alcohf)!, and when 
lulled above 130® C.. lose carbon dioxide and leave a residue of 
quinoline-/i-carboxylic acid. 

IsiHfuinohnf. isomeric with quinoline, was first discovered in 
coal-tiir m 1885 by S. lloogewerff and VV. A. v. Dorp (AVc. Fay: 
Bas. 1885, 4, T25); its formula is shown in the 
inset. It may be .separated from the <piinolme which 
accompanies it by means of the difieience in the 
solubility of the sulphates of the two compounds, 
iscKpuiioUne sulphate being mucli less soluble than 
quinoline sulphate. It may be prepared by passing 
the vapour of benzyhdene ethylamine through a red-hot tube 
(A. Pictet and S. Popovki, Ber.. 1892, 25, p. 733); by the action 
ol concentrated sulphuric acid on benzyl ammo-acetaldehyde. 
C^lfr,-Cll2-NH.CH«*ClIO (R. Fischer), or on benzylideiie amino- 
acetal. C„H*CH :"N • CHj • CH(()C„IL,)j, (C. Pomeninz, Monats.. 

1802. 14. p. irb); by heating cinnamenyl uldoxune with ])hos- 
plionis peiUoxidr to 70® C. (K. iUmberger. Bcr . 1894. 2;, p. 
CaHjCn : CH-ni : NOH [C,,l: (T 1 • Nil • COHJ - C»IUN ; 
by the action of hydnodic acid on the oxydkhloriRoquinoline 
formed when ]ihosphoniH pentachloride react.s with liinnuric acid ; 
by the distillation of homophthalimule over zme dust (M. Be Blanc, 
Bcr., 18HK. 21, p. 2299). or by treatment with phosphoru.s oxy- 
cliloridc followed by the reduction of the resulting diclilonso- 
qmnoltne with hydriodicacid (S. Gabriel, Bcr., i88b, 79, pp. 1^55, 

/t'H C(OH) .CH .= C-CI yCH .CII 

C,h/ I orC«Il4C I —C,H,( j —C#H,< 1 . 

\<0-NH \c(OH); N \CC1 = N NCH-N 

It is al>K> formed from isobenzalphthalide by the action of ammonia, 
followed by phosphorus oxyclilorulc and reduction of the chlorinated 
product (S. Gabncl), 

/ ClUC-CaHs /CH *C•CoH^ 

QH*; j —Cel'BC i 

\C 0-0 \C 0 -NK 

/t;n = c-CoH» /CH «ccbH6 

—c«H 4< ! i ; 

\cci N \CH-N 

and from isoconmarin carboxylic acid by convenuon into iso- 
carbostyril on healing, and subsequent reduction by distillation with 
zinc dust (E. Bamberger, Bcr., 1892, 25, p. 1138). It mclta at 
22-23® C. and boils at 240® C„ and behaves in most respects similarly 
to quinoline. By oxidation with alkaline potassium permanganate 
it yields phthalic acid and cinchomeronic acid. Reduction by means 
of tin and hydrochloric acid fives a tetrahydro decivattve. 

Numerous derivatives of isoquinoline are obtained in the de¬ 
composition of various vegetable alkaloids. Papaverine on fu.rion 
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with alkalis yields a dimethoxyisoquinoline, whilst hydrohydras- 
tiniiie, hydrocotarnine and the salts ul cotarmne may be considered 
as derivatives of reduced isoqnmohnes (see Opium). 

QUINONES, in organic chemistry, a group of compounds in 
which two hydrogen atoms of a benzene nucleus are replaced 
by two oxygen atom.s. This replacement may take place 
either in the ortho or para positions, giving rise to orthoquin- 
oncs or to paraquinonc.s; metaquinones do not appear to have 
been isolated, 'f’he para or true quinones are obtained by tlic 
oxidation of hydrocarbons with chromic acid or of various para 
di-derivatives of benzene with chromic acid mixture, such, for 
example, as para-aminophcnol, para-phenylenc diamine, para- 
aminoazobunzenc, sVc. H. v. Pechmann (/Icr., iSSiS, 21, 
p. 1417) has shown that a-dikctone.s arc converted into para- 
<liiinonc.s by the action of warm solutions of the caustic alkalis, 
diacetyl yielding para-xyloquinone : 


CHyCOCO'CH., 




1'. II 


CH,,-C 0 -C 0 C 1 I.. HC CO CCH,; 
whilst P. H. Bayrac (Bull. soc. chiiu., 1894 (3) it, p. 1129) ob¬ 
tained anilino-derivatives of the paraquinones by the action of 
an aqueous solution of potassium chromate on an acetic- 
acid solution of para-aminodimeth\ laniline and phenol : 
C,.,H.OH 4 - H_,N.C,.,H,-N(CH3 ),-0 : r,,H‘ : these 

compounds yield the quinone when heated with mineral 
acids. 

The paraquinones arc generally crystalline solids of a yellowish 
colour, having a characteristic sharp odour and being volatile 
in steam. 'Phey are readily reduced to the corresponding 
hdyroquinones or para-diln droxy-bcnzenes, and also combine 
with hydroxylamine hydrochloride to form nitrosophenols, 
ON.Ci;H 4-OH, which can further yield quinone dioximes. 
HON : ; NOH. Paraquinones also combine with ammonia 

and with amines yielding amino-derivati\ es .and hydroquinones. 
The orthoquinoncs more resemble the u-diketones ; they arc 
crystalline solids of a red or yellow colour, but differ from the 
paraquinones in being devoid of smell and not volatile in a current 
of steam. 

Benr.oquinnnc (par.i) or ordinary quinone, CiJ-IjOj, i.s formed by 
the oxiil.Ttion of aniline with sodium bichromate and sulphuric 
acid. It sublimes in golden yellow needles: Hot concentrated 
mtnc acid oxidizes it to picric acid and oxalic acid, whilst on treat¬ 
ment with hydrochloric acid and potassium chlorate it yields 
chloranil (tetrachloroquinone). It combines directly with two and 
four atom.s of bromine. F.-ee hydroxylamine reduces it to hydro- 
qiiitione. It combines directlv with aniline to form.tlianilido- 
quinone. dianilidoquinone-anil and dianilidoquinone-dianil or 
azophenine. Two alternative structural formulae have been given 
to benzoquinone, namely : 


I in absolute ether containing ignited sodium sulphate and then 
i adding dry silver oxide, obtained the quinone in dark red crystalline 
I plates which decompose between fio“ and 70“ C. 

For naphthalene quinones see Naphthalune ; for anthracene 
. quinone see Anthraquinonr ; and for phenanthrene quinone see 
i Phenantuuene. 

i Quinoic.'i .—The quiiioles are a series of comtwunds of the type 
I HI' obtained by the oxidation of para-alkylated phenols 

I with nitric acid, Caro's acid or bromine (Auwers, Ber,, 1897-1150,3 ; 

I E. Bamberger, ib., 1903, 36, p. 2028; Th. Zincke, ih., 18155,28, p. 
j 3121); by tlie action ol sulphuric acid on para-siibstitiited phenyl- 
! iiydroxylamines (E. Bamlierger), and by the action of the Grigiiard 
reagent on quinones (Bamberger). They are crystalline solids 
which are rcaxhly converted into jiara-alkylatcd phenols by reducing 
agenis. They possess a weak acid and also an alcoholic character. 

QUINOXALINES (Bcnzopyrazine.s), in organic chemistry, 
heterocyclic compounds containing a ring complex made up of a 
benzene ring and a pyrazine ring (formula I.); they arc isomeric 
with the rinnolenes, phtlialazines and quinazolines. They are 
formed by the condensing ortho-diamines with 1-2 dikeloncs 
1 (Hinsberg, Ann., 1887, 237, p. 327), the parent substanee of 
i the group (quinoxaline) resulting when glyoxal is so condensed, 
whilst substitution derivatives ari.se when u-kelonic arids, 
a-ehlorkelones, a-aldehyde alcohols and a-ketone alcohols art- 
used in place of riiketones. 

• NH., OC-R /N:CR 

■+ I -C,Il4< 

\NH.. OCR’ 


+ 2 H, 0 . 


N; C-R' 

In a similar manner, dkamino derivatives are formed when 
cyanogen Ls condensed with ortho-diamines, and these amino 
compounds readily jia.ss into the corresponding dioxy deriva¬ 
tives when acted upon with dilute hydrochloric acid. 

TliP nuinoxalines arc weak bases, and are stable towards ojridizinp 
agents out are readily reduced to hydro derivatives. The tetra- 
hydroquinox»alinos are forme<l by condensing ortho-diamines with 
oftho-dihydroxy benzenes, and the koto-dihydro derivatives arise 
I similarly by condensing mono-alkyl diamines with ketonic acids 
(Kehrmann and Messinger, Her.. iHgi'. 21;. pj). TO28 et sea.). 

The azonium bases (formula 11 .) of this .sorie.s are produced when 
• the diln'droquinoxalines (obtained by similar condensations from 
' the mono-alkyl-ortho-diamines) are oxidized with feme chloride. 

yN :C’ K 


\n/ 


J 

^N : C B' 

/\ 

K OH 

11 . Azonium bases. 


^0—0^ and 


Tlie former, due to C. Graebe [Zcil. f. Chemie. 1867, 3, p. 39), ascribes 
to the molecule a peroxide configuration which accounts for its 
oxidizing powers hut not for the fact th.vt each oxygen atom is 
capable of replacement by one atom of chlorine. The second 
formula, due to R. Fittig (Ann.. 1876, 180. p. 23) readily explains 
the formation of the mono- and di-oximea of quinone and also 
that it readily combines with bromine. 

Qmnone-chlorimtde, CTN: CjH,; 0 . is obtained when para- 
aminophenol is oxidized with bleaching powder. It is a yellow 
crystalline solid readily volatile in steam. The dichlorimide, 
CIN; CnH.; NCI, is former! in a similar manner from paraphenylene 
diamine. It is a strong oxidizing agent. Quinone-dioxime. 
HON: CiiH,: NOH, crystallizes in colourless or yellow needles, which 
decompose when heated to about 240° C. Potassium lorrocyaniile 
in alkaline solution oxidizes it to dinitrosobc-nzene, whilst cold 
concentrated nitric acid oxidizes it to para-dinitrobenzene. Quin- 
hydrone, C,,H40„-C„H4(0H)3, is formed by the direct union of 
quinone anil hyrlroquinone or by careful oxidation of hyriroquinone 
with ferric chloride solution. On boiling with water it decomposes 
into quinone and Uydroquinone. 

Bemnguinnne (ortho).—C. T. Jackson (Anur. Cliem. Jour., 1901. 
2fi, p. 10) nttempted to jircpare this compound bv the action of 
iodine on the lead s.sll of pyrocateclhn suspended in chloroform. 
■A deep red solution was obtained, but the free quinone was not iso¬ 
lated since the solution on standing deposits nearly black crystals 
of dihydroxypheiiylhvdroxybenzoqiiinone (HOjjCjHj-C.HjOj.OH. 
R. Willstatter (Brr., 1904, 37, p. 4744), by rlissolving pyrocatechin 


I. Qinnoxaline; 

QUINSY. a common term for acute .suppurative tonsilitis 
(g.v.). The English word (formerly “ squinzey ”) is a currup- 
' tion of Fr. esquinancie, from Gr. xwuyx-t) (xtlwiq dog, and nyxtiv, 
! to choke), and is derived from the suffocating tcndenct- of the 
j, ailment. 

! QUINTAIN (O. Fr. quintaine, from Lat. quintam, a .street 
j between the fifth and sixth maniples of a camj), where wiirlike 
! exercises took place), an instrument used in the age of chivalry 
j in practising for the tournament. Originally perhaps the mere 
; trunk of a tree upon which the knight practised his sword- 
i strokes, as may be seen in on ancient illustration reproduced 
! in fitrnttls .A'-finf/c nnA PoBinip^. the nnintain develoned into 


in Strutt’s Sports ami Pastimes, the quintain developed into 
varioii.s forms of posts at which the soldier tilted with his lance, 
I not only on horseback but on foot, and even in boats. An early 
' form consisted of the wooden figure of a Saracen armed with 
' shield and sword ; the object being to strike the figure on the 
forehead directly between the eyes. This, according to Strutt, 
was called by the Italians “ running at the armed man ” or 
“ at the Saracen.” 'J'he “ pel,” or po.st-quintain, v/as generally 
about 6 ft. high. 

As late as the 18th centurv' running at the quintain sundved 
I in English rural districts. In one variation of the pastime thc- 
quintain was a tun filled with water, which, if the blow was a 
poor one, was emptied over tlie striker. A later form was a post 
with a cross-piece, from which was suspended a ring, which the 
horseman endeavoured to pierce with hi.s lance while at full 
speed. This sport, called “ tilting at the ring,” was l ery popular 
in England and on the continent of Europe in the 17th century, 
and is still practised as a feature of military and equestrian sport. 
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QUINTANA, KANUEL JOSlt (1773-1857), Spanish poet and 
man of letters, was bom at Madrid on the nth of April 1773, 
and after completing his studies at Salamanca was called to the 
bar. In 1801 he produced a tragedy, El Duque de Viseo, founded 
on M. G. Lewis’s Castle Spectre ; his Pdaya (1805), written on 
a patriotic theme, was more successful. The first volume of 
his Vidas de Espanoles celebres (1807-33), containing lives of 
Spanish patriots, stirred the public imagination and secured 
Quintana the post of secretary to the Cortes during the French 
invasion. His proclamations and odes fanned the national 
enthusiasm into flame. But he was ill rewarded for his services, 
for on the return of Ferdinand VII. he was imprisoned at 
Pamplorm, from 1814 to 1820. He was finally given a small 
post in the civil service, became tutor to Queen Isabella, and 
was nominated senator. Though publicly “ crowned ” as the 
representative poet of .Spain (1855), he seems to have lived in 
poverty. He died on the nth of March 1857. His poems, 
thirty-four in number, are inspired by philanthropy and 
patriotism ; the style is occasionally gallicized, and the thought 
is not profound, hut his nobility of sentiment and resounding 
rhetoric attract every generation of Spaniards. 

See an excellent monograph by I?',. Pifteyro, Manuel Jpsi Quintana, 
ensayo critico y hiogritfiro (Paris, iI!q2). 

QUINTESSENCE, in ancient and scholastic philosophy, the 
name given to the fifth immaterial element, over and above 
the four material elements, air, water, earth and fire, which 
Aristotle assumed to be permeating the whole world, and called 
own'd: in medieval philosophy this was called quinta essentia. 
the fifth essence, and by many was considered material and 
therefore capable of extraction. The ancient Indian philosophers 
also contain the same idea of a fifth element; thus there were 
five Sanskrit elements (phutas). earth, wind,fire, water and aether. 
In the history of chemistry the name was applied, by analogy, to 
the most concentrated extract of a substance. 

QUINTILIAN [MAurti.s Famus QuintiuanusJ (c. a.b. 35- 
95), Roman rhetorician, was horn at Culagurris in Spain. Con- 
txming his family and his life but few facts remain. His father 
taught rhetoric, with no great success, at Rome, and Quintilian 
must have come there at an early age to reside, and must have 
there grown up to manhood. The years from 61 to 68 he spent 
in Spain, probably attached in some capacity to the retinue of the 
future emperor Galba, with whom he returned to the capital. 
For at least twenty years after the accession of Galba he was at 
the head of the foremost school of oratory in Rome, and may 
fairly be called the Isocrates of his time. He also gained some, 
but not a great, repute as a pleader in the courts. His greatest 
speech appears to have been a defence of the queen Berenice, 
on what charge is not known. He appears to have been wealthy 
for a profc.ssional man. Vespasian created for him a professorial 
chair of rhetoric, liberally endowed with public money, and from 
this time he was unquestionably, as Martial calls him, “ the 
supreme controller of the restless youth." About the year 88 
Quintilian retired from teaching and from pleading, to compose 
his great work on the training of the orator (Institutio Oratorio). 
After two years’ retirement he was entrusted by Domitian with 
the education of two grand-nephews, whom he destined as 
successors to his throne. Quintilian gained the titular rank of 
consul, and probably died not long before the accession of Nerva 
(a.d. 96). A wife and two children died early. 

Such is the scanty record that remains of Quintilian’s unevent¬ 
ful life. But it is possible to determine with some accuracy 
his relation to the literature and culture of his time, which he 
powerfully influenced. His career brings home to us the vast 
change which in a few generations had passed over Roman ta.stc, 
feeling and society. In the days of Cicero rhetorical teaching 
had ^eh entirely in the hands of the Greeks. The Greek 
language, too, was in the main the vehicle of instruction in 
rhetoric. The first attempt to open a Latin rhetorical school, in 
94 B.C., was crushed by authority, and not until the time of 
Augustus was there any professor of the art who had been bom 
to the full privileges of a Roman citizen. The appointment of 
Quintilian as professor by the chief of the state marks the last 


stage in the emancipation of rhetorical teacliing from the old 
Roman prejudices. 

During the hundred years or more which elapsed between 
the death of Cicero and the birth of Quintilian education all 
over the Roman Empire had spread enormously, and the educa¬ 
tion of the time found its end and climax in rhetoric. Mental 
culture was for the most part acquired, not for its own sake, but 
as a discipline to develop skill in speaking, the paramount 
qualification for a public career. Rome, Italy and the pro¬ 
vinces alike resounded with rhetorical exercitations, which 
were promoted on all sides by professorships, first of Greek, 
later also of Latin rhetoric, endowed from municipal funds. 
The mock contests of the future orators roused a vast amount 
of popular interest. In Gaul, Spain and Africa these pursuits 
were carried on with even greater energy than at Rome, 'fhe 
.seeds of the existing culture, such as it was, bore richer fruit on 
the fresh .soil of the western provinces than in the exhausted 
lands ot Italy and the East. Wliile Quintilian lived, men 
Ixirn in Spain dominated the Latin schools and the Latin 
literature, and he died just too soon to see the first provincial, 
also of Spanish origin, ascend the imperial throne. 

As an orator, a teacher and an author, Quintilian set himself 
to stem the current of popular taste which found its expression 
in what we are wont to call silver Latin. In his youth the 
pifluence of the younger Seneca was dominant. But the chief 
teacher of Quintilian was a man of another type, one whom 
he ventures to class with the old orators of Rome. This was 
Domitius Afcr, a rhetorician of Nimes, who rose to the consul¬ 
ship. Quintilian, however, owed more to the dead than to the 
living. His great model was Cicero, of whom he speaks at 
all times with unbounded eulogy, and whose faults he could 
scarce bring himself to mention ; nor could he well tolerate 
to hear them mentioned by others. The reaction against 
the Ciceronian oratory which had b^un in Cicero's own life¬ 
time had acquired overwhelming strength after his death. 
Quintilian failed to check it, as another teacher of rhetoric, 
equally an admirer of Cicero, had failed—the historian Livy. 
Seneca the elder, a clear-sighted man who could see in Cicero 
much to prai.se, and was not blind to the faults of his own age, 
condemned the old .style as lacking in power, while Tacitus, 
in his Dialogue on Orators, includes Cicero among the men of 
rude and “ unkempt ’’ antiquity. The great movement for the 
poetization of Latin prose which was begun by Sallust ran its 
course till it culminated in the monstrous style of Fronto. In 
the courts judges, juries and audiences alike demanded what 
was start ling,quaint or epigrammatic, and the speakers practised 
a thousand tricks to satisfy the demand. Oratory became above 
all things an art whose last thought was to conceal itself. It 
is not surprising that Quintilian's forensic efforts won for him 
no lasting reputation among his countrymen. 

The Institutio Oraioria is one long protest against the tastes 
of the age. Starting with the maxim of Cato the Censor that 
the orator is “ the good man who is skilled in speaking,” Quin¬ 
tilian takes his future orator at birth and shows how this good- 
i ness of character and skill in speaking may be best produced, 
j No detail of training in infancy, boyhood or youth is too petty 
for his attention. 'The parts of the work which relate to general 
j education arc of great interest and importance. Quintilian 
postulates the widest culture; there is no form of knowledge 
from which something may not be extracted for his purpose ; 
and he is fully alive to the importance of method in education. 
He ridicules the fashion of the day, which hurried over pre¬ 
liminary cultivation, and allowed men to grow grey while 
declaiming in the schools, where nature and reality were for¬ 
gotten. Yet he develops all the technicalities of rhetoric with 
a fulness to which we find no parallel in ancient literature. 
Even in this portion of the work the illustrations are so apposite 
and the style so dignified and yet sweet that the modern reader, 
whose initial interest in rhetoric is of necessity faint, is carried 
along with much less fatigue than is necessary to master most 
parts of the rhetorical writings of Aristotle and Cicero. Quin¬ 
tilian’s literary sympathies are extraordinarily w.jde. When 
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obligud to condemn, as in the case of Seneca, he bestows gener- j 
ous and even extravagant praise on such merit as he can find, 
fie can cordially admire even Sallust, the true fountain-h<ad 
of the style which he combats, while he will not suffer Lucilws 
to lie under the aspersions of Horace. The passages in which 
Quintilian reviews the literature of Greece and Rome are justly 
celebrated. The judgments which he passes may be in many 
in3tance.s traditional, hut, looking to all the circumstances 
of the time, it seems remarkable that there should then have 
lived at Rome a single man who could make thern his own 
and give them cxpres.sion. The form in which these judgments 
are rendered is admirable. The gentle justne.ss of the seiiti- 
ments is accompanied by a curious felicity of phrase. Who 
can forget “ the immortal swiftness of Sallust,” or ” the milky 
richness of Livy,” or how ” Horace soars now and then, and 
i.s full of sweetness and grace, and in his varied forms and phrases 
is most fortunately ivjld ” ? Ancient literary criticism perhaps 
touched its liighc.st point in the hands of Quintilian. 

To comprehensive sympathy and clear intellectual vision 
Quintilian added refined tenderness and freedom from self- 
assertion. Taking him all in all, we may say that his person¬ 
ality must have been the most attractive of his time—more 
winning and at the same lime more lofty than that of the 
younger Vliny, his pupil, into whom no small portion of the 
master’s .spirit, and even some tincture of the master s literary 
taste, was instilled. It does not surprise us to hear that Quin¬ 
tilian attributed any success he won as a pleader to his command 
of pathos, a finality in which his great guide Cicero excelled. 
In spite of some extravagances of phrase, Quintilian’s lament 
(in his sixth book) for his girl-wife and his boy of great promise 
is the most pathetic of all the lamentations for bereavement 
in which Latin literature is so rich. In his precepts about 
early education Quintilian continually shows his shrinking 
from cruelty and oppression. 

Quintilian for the most part avoids passing opinions on 
the problems of philosophy, religion and politics. The pro¬ 
fessed philosopher he disliked almost ns much as did Isocrates. 
He deemed that ethics formed the only valuable part of philo- 
sofihy and that ethical teaching ought to be in ttie hands of 
the rhetorici.ans. In the divine government of the universe 
he seems to have had a more than ornamental faith, though 
he doubted the immortality of the soul. As to politics Quin¬ 
tilian, like others of his time, felt free to eulogire the great 
anti-Caesarean leaders of the dying republic, but only because 
the assumption was universal that the system they had cham¬ 
pioned was gone for ever. Hut Quintilian did not trouble 
himself, as .Statius did, to fling stones at the emperor.s Caligula 
and Nero, who had missed their deification. He makes no 
remark, laudatory or otherwise, on the government of any 
emperor before Domitian. No character figured more largely 
in the rhetorical controversies of the schools than the ideal 
despot, but no word ever betrayed a conscionsne,ss that the 
actual occupant of the Palatine might exemplify the theme. 
Quintilian has often been reproached with his flattery of Domi¬ 
tian. No doubt it was fulsome. Hut it is confined to two 
or three passages, not thrust continually upon the reader, as 
by Statius and Martial. To refuse the charge of Domitian’s 
expected successors would have been perilous, and equally 
perilous would il have been to omit from the Instiiutio Oratoria 
alt mention of the emperor. And there was at the time only 
one dialect in which a man of letters could speak who set any 
value on his personal safety. There was a choice between 
extinction and the writing of a few sentences in the loath¬ 
some court language, which might serve as an official test of 
loyalty. 

The Latin of Quintilian is not always free from the laults of 
style which'Shc condemns in others, it also exhibits many of the 
usages amJ'ldpnsittctions which are characteristic of the silver 
Latin. But (no writer ot the decadence departs less widely from 
(be best of the late republican period. The language ia on 

the whole clear and simple, and varied without resort to rhetorical 
deviixs hnrl poetical conceits. Besides the Institutia Oratorio. 
there hare come down to us under QnintiKan’s name 19 longer 


(ed. l.ehncrf, 1905}and 145 shorter fed. RUtef, t«* 4 ) 
or school exercitations on themas like those hi, the Controyctaiaa of 
Seneca the cliicr. The longer pieces ^ certainly not Quintilian’s. 
The shorter were probably published, if not by himself, at least from 
notes taken at his le.ssons. It is strange that they could ever have 
been supposeil to belong to a later century ; the style proclaims 
them to he of Quintilian’s school and time. The works of Quin¬ 
tilian have often been edited. Of the editions of the whole works 
the chief is that by Burmann (1720); of the InslUuho Oratona 
that by Spalding, completed by Kiimpt and Bonnell (1798-18^14 
till ed., Meister, 1K83, the last volume containing a lexicon), nml 
that by Halm (1868), and another by Meister (1886) ; Ting, trans., 

J. S. Watson (1856). The tenth book of the JaatUnlio Oratoria 
has often been separately edited, as by Krueger (ed. 3. i^81t), 
Peterson (1891), Bonnell, .Mayor and others, (J. t>. B.) 

qUINTDS SMYRNAEUS, Greek epic poet, probably flouri^eil 
! in the latter part of tlie glh century A.u. He is sometimes 
called Quintus Calaber, because the only MS. of his poem was 
discovered at Otranto in Calabria by Cardinal Bessarion in 
1450. According to his own account (xii, 310), he tried his 
band at poetry in his early youth, while tending sheep at 
Smyrna. His epic in fourteen books, known as Tii ptS’ 'Oprypor 
I or Posthoincrica, takes up the tale of Troy at the point where 
Homer’s Iliad breaks off (the death of Hector), and carries it 
down to the capture of the city by the Greeks. The first five 
books, which cover the same ground as the Aeihiopis oi Arctinus 
of Miletus, describe the doughty deeds and deaths of I'cnthesileia 
the Amaaon, ot M emnon, son of the Morning, and of Achilles ( the 
funeral games in honour of Achilles, the contest for the arms of 
Achilles and the death of Ajax. The remaining books relate 
the exploits of Ncoptolemus, Lurypylus and Deiphobus, the 
dcutlis of Paris and Ocnone, the capture of Troy by means of 
the wooden horse, the sacrifice ot Polyxena at the grave ol 
Achilles, the departure of the Greeks, and tlieir disper.sal by 
the slorm. The poet has no originality; in conception arid style 
hi.s work is closely modelled on Homer. His materials are 
borrowed from the c)clie poems from which Virgil (with whose 
1 works he was probably acquainted) also drew, in particular 
! the Aetkiopu of Arclinu.? and the Little Iliad of Lesches. 

Kditio princeps by Alibis Manutius (1504); Koehly (eel. major 
with elaborate prolegomena, 1850; cd. minor, 1853) ; .A. Zimmer- 
maim (author of other valualilo articlr.s on the iroet). (i8qi) ; sy 
also Kehmptzov. Do Qmnli Snyrnaei Fontihus m. Mytknpcnia 
(1889); C. A. Sainte-Heuve, litude sur . . . Qtunle (/./• omyrne 
(i8t7l’ F i'afey, OuiulH'^ Smyrnacus andtho " Homer of the lrai;tc 
Ports ltX79); C, W. Paschal, A Study of Quintus Smyrnacui 
(Chicago, 1004). 

QUI 7 DS {Khipus, Qippos), the ancient Peruvian name lor a 
method of recording which was in use at the time of the arrival 
of the Spaniards. It consisted of a cord two feet in length to 
which were attached a series of knotted-strings (Peruv. quipu, 
a knot) hanging like a fringe. These strings were coloured, 
and the knots, their number and size, their distance apart, the 
colours, the order in which the coloured threads hung, all had 
a signification, c.g. white was silver, yellow gold : w'hitc meant 
peace, red war, &e. In thi.s manner a rough register of im¬ 
portant events, of births, deaths and marriages, and other 
statistics was kept, the quipus even constituting a rude historj 
of the people. They were also much used for conveying orders 
to military chiefs in the provinces. • , . 

The idea of knotted strings to aid memory _:s so simple that 
it is common to many peoples. A Pclew Islander, visiting 
England, knotted strings as a diary of all that struck him dunng 
his travels. In the Hawaiian Islands native carriers have 
knotted-string records of their rounds. The Peruvian quipus 
is simply the perfecting of a system of mnemonics common to 
the Red Indians. Sec also Wampum. 

QUIRE (in earlier forms quair, quair and quere, from the 
0 . Fr. quairr, modem cahier, a copy-book, mimuscript.book; 
Lat. quaterni, set of four, from quattuor), originally the term 
for four sheets of paper or parchment folded .so as to 
eight leaves, the ordinary unit in manuscripts and early printed 
books ; the term is now chiefly applied to a twcntirth b) ^ 
team cf writing paper, twenty-four sheets. In bookbinding 
and publishing the expression ‘ in quires ” is used of the sheets 
of a book when not folded or bound. “ Quire was formerly 
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used of a small book contained in a single quire of paper, and 
so is frequently found in the title of short poems, treatises, 
&c. A familiar example is the Kingis Quair of King James I. 
of Scotland. “ Choir,” a body of singers or the part of a church 
where the singers sit, wiis formerly spelled “ quire,” following 
the pronunciation of the word (see Chqib). 

QUISnroS, the Sabine name of the god Mars, probably an 
adjective meaning “ wielder of the spear ” (Quiris, cf. Janus 
Quirinus). Other suggested etymologies are: (i) from the 
Sabine town Cures; (2) from curia, i.t. he was the god of the 
Roman state as represented by the thirty curies. A. B. Cook 
(Class. Rev. xviii., p. 368) explains Quirinu.s as the oak-god 
((/uercMs), and Quirites as the men of the oaken spear. From early 
times he was worshipped at Rome on the Quirinal hill, whither, 
according to tradition, a body of Sabines under Titus Tatius 
had migrated from Cure.s and tal;cn up their abode. In the 
religious system of Numa, Quirinus and Mars were both recog¬ 
nized as divine beings, distinct but of similar attributes and 
functions ; thus, like Mars, Quirinus was at once a god of war 
and a nature god, the protector of fields and flocks. Subse¬ 
quently, at the end of the republic, Quirinus became identified 
with the deified Romulus, son of Mars. One of the greater 
(lamens was attached to the service of Quirinus, a second 
college of Salii founded in his honour, and a festival “ Quirin- 
alia ” celebrated on the 17th of February, the day of the sup¬ 
posed translation of Romulus to heaven. Old Roman formula: 
of prayer mention a Hora Quirini, his female cult associate, 
afterwards identified with Hersilia, the wife of Romulus. 

The name was also borne by the following saints ; (i) a Roman 
tribune who suffered martyrdom under fiadrian ; (2) a bishop of 
SiFxua in Pannonia ; ( t) the patron of the TcKernseo in liavaria, 
beheaded in Rome in 260 and invoked by those. sulferinK ironi gout. 
Tile petroleum (Quirmus-oil) found in the neighbourhood of the 
lake takes its name from liini. 

QUIRITES (literally ‘‘ spearrrien sec Quikinus), the earliist 
name of the burgesses of Rome. Combined in the plrrasc 
” populus Romanus Quirites (or Quiritium) ” it denoted the 
individual citizen as contrasted with the community. Hence 
ius Quiritium in Roman law is full Roman citizenship. Subse¬ 
quently the term lost the military associations due to the 
original conception of the people as u body of warriors, and was 
applied (sometimes in a deprecatory sense, cf. 'I’ac. Ann. i. 42) 
to the Romans in domestic affairs, Romani being reserved (or 
foreign affairs. (For the distinction between Quiritary and 
praetorian ownership, see Roman Law.) 

QUITO, the capital of the republic of Fxuador, the .see of an 
archbishopric covering the same territory, and the capital of 
the province of Pichincha, in lal. o" 14' S., long. 79° 45' VV., 
about 114 m. from the Pacific coast and 165 m. in a direct line 
N.E. of Guayaquil, with which it is connected by a railway 
completed in i()o8. Pop. (1906) 50,840, of whom 1365 were \ 
foreigners, mo.stly Colombians. It occupies a small basin of 
the grtat central plateau formed by the volcano Pichinolia 
on the W., the Puengasi ridge on the E., and ridges N. and S. 
formed by spurs from the eastern side of Pichinclta. The 
ground upon which the city is built is uneven and is traversed 
from W. to F.. by two deep ravines {quebradas), one of which 
i.s arched over in great port to preserve the alignment of 
iho streets, the drainage of wliich escapes through a cleft in 
the ridge northward to the plain of Tumbaco. The city is 
in great part laid out in rectanguLir squares, the streets 
running nearly with the cardinal points of the compass. The 
houses of Quito are chiefly of the old Spanish or Moorish .style. 
The- building material in general use is sun-dried bricks, which 
in the better houses is covered with plaster or stucco. Tho 
public buildings are of the heavy Spanish type. Facing the 
principal square (Plaza Mayor), anti occupying the whole S. side, 
is the catliedral; on the W. side is the government palace; 
on the N. the archbishop’s palace; and on the E. the municipal 
hall. The elevation of this plaza is 9343 ft. above sea-level. 
The finest building in the city is the Jesuits’ church, j 
whose facade is covered with elaborate carving. Among | 
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public institutions are the university, which <xz;upie6 part of 
the old Jesuit college, an astronomical observatory, and eleven 
large monastic institutions, six of which are for nuns. One 
of the convents, that of San Francisco, covers a whole block, 
and ranks among the largest institutions of its kind m the 
world. A part of it is in ruins, and another part has been for 
some time used as military barracks by the government. The 
university has (acuities of theology, law and medicine, and has 
200 to 250 students, but it is antiquated in character and poorly 
supported. The eminent botanist and chemist, Ur William 
Jameson (179^1872), was a member of its faculty for many 
years. The city has no large commercial houses, and only an 
insignificant export trade, chiefly hides and forest products 
from the wooded mountain slopes near by. Religious paintings 
of a medieval type are produced in large numbers and exported. 
The native manufactures include, tanned leather, saddles, shoes, 
ponchos, woollen and cotton cloth, fibre sandals end sacking, 
blankets, coarse matting and coarse woollen carpets. Superior 
hand-made carpets are also made, .and Quito artisans show much 
skill in wood carvings and in gold and sih’er work ; Uk women 
excel in fine needlework and lace-making. 

Quito derives its name from the Quitus, who inhabited the 
locality a long time Ijefore the Spanish conquest. In 1533 
Scliastian Benaleazur took peaceable possession of the native 
town (which had been successively a capital of the Seyris and 
Incas), and in 1541 it was elevated to the rank of a Spani.sb city. 
Its full title was .San I'raneisco del Quito, and it was capital of 
the province or presidency of Quito down to the end of Spanisli 
eolunial rule. 11 has suffered repeatedly from earthquakes, the 
greatest damage occurring from those of 1797 and 18119. 

QUIVER, a case for holding arrows. 'I'he word is taken 
from O. Fr., where it appears in such forms as quivre, cuei're 
or cuivre. This is apparently cognate with the <). E. cocer, 
Ger. Kbcher, quiver or l ase. The ultimate origin is olrscure, 
and the medieval Latin and Greek words cucurutn and KovKoopor 
are stated to be from the German. The word meaning “ to 
shake ” or “ tremble ” n»u.st be distinguished ; this is connected 
with “ quaver,” “ quake ” ; the ISiew English Dictionary lakes 
these words to he onomatopoeic in origin. 

QUOINS (an old variant spelling of “ coin,” from Uit. cutmts, 
a wedge), in architecture, the term lor the external angle of a 
building, ge-nerally applied to the ashlar masonry employed 
to atop the rubble masonry’ or brickwork of the wall at the 
angles, as also of buttresses, doorways or projecting features. 
In Saxon work the quoins were built with large stones laid 
horizontally and vertically in alternate courses, technically 
known as ‘‘ long and short ” work, .Sometimes, to give greater 
importance to the angles of towens, the quoin stones are rus¬ 
ticated, and this treatment is found extensively employed in 
ancient German towns. At Eostbury Manor House in Essex, 
1 built in brick, the quoins at the angles of the walls, doorway 
' and windows were plastered in imitation of stonework. 

QUOITS ( 0 . Ft. colter, quoiter, to incite), a pastime resembling 
the ancient discus-throwing which formed one of the five games 
of the Greek pentathlon (see Discus), the two main differences 
between the ancient and modern sports being tliat the quoit is 
ring-shaped (one surface being rounded, the otlier—the bftck— 
being fiat) and is lighter than the discus, and its throwing is 
a tc.st rather of accuracy than strength. Few traces of a game 
resembling quoits can be found on the continent of Europe, and 
its origin may be sought tor on the borderland of Scotland and 
England. There are refcrencoi to it in the Midlands dating 
from the beginning of the 15* century, and it was one of the 
games prohibited in the reigns of Edward HI. smd Richard 11 . 
in favour of archery. A.srham, in his Toxophilus (1.545)1 says 
that ” quoiting be too vile for .seholnrs,” and in old times it was 
chiefly played by the working classes, who often u,sed burse- 
shoes for want of quoits, a custom still prevailing in country 
districts. According to the modern rules, slightly modified from 
the code drawn up in 1869, two iron or steel pins 18 yds. 
apart are driven into the ground, leaving i in. exposed. Each 
is situated in the centre of an “ end,” a cjrcle of stiff clay 3 ft. 
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in diameter. The quoits, made of iron, may be of any weight, 
but are usually about 9 lb each. They mu-st not exceed Sj in. 
in diameter, or be less than 3J in. in the bore, or more than 
ai in. in the web. When delivering his quoit a player must 
stand within 4 ft. 6 in. of the centre of the end and at its side. 
Matches are played between teams or individuals, the object of 
the game being to throw the quoit os near to the pin as possible, 
a “ ringer,” i.e. a quoit actually surrounding the. pin. counting 
two, and a quoit nearer to the pin than any of the adversary’s, 
counting one. A match may be for any number of points, 
the team or player scoring that number first being the winner. 
In championship matches all quoits farther than r8 in. from 
the end, are foul and removed. All measurements are made 
from the middle of the pin to the nearest edge of the quoit. 
If one or more quoits are lapped, the one most acce.ssible is first 
measured and withdrawn. All quoits on their barks are a foul. 
The general principle of curling, to drive the opponents’ quoits j 
away from the pin and place one’s own near or on it, is followed. , 

.Scotland, Lancashire and the Midlands are the principal 
centres of quoiting in Great Britain. In Scotland the game is I 
patronized by the Curling Clubs, and this is also the case in the 
United States and Canada. Billy Hodson was champion of 
Great Britain in the middle of the 19th century, and his trip 
to America in the early ’sixties is of historical interest, as it 
resulted in two contests for the championship of the world 
with James MclAren of Newark, N.J., a native of Scotland, 
who was champion of America. One hard-fought match was 
won by each, the deciding one remaining unplayed. 'I'he 
championship of America is rewarded by the “ Bell Medal,” 
presented by the Grand National Curling Club of America. 

QUORUM (Ut. for “ of whom ”), in its general sense, a term | 
denoting the number of members of any bodv of persons whose 
presence is requisite in order that business may be validly 
transacted by the body or its acts be legal. The term is de¬ 
rived from the wording frf the commission appointing justices 
of the peace which appoints them all, jointly and severally 
to keep the peace in the county named. It also runs—“ We 
have also assigned you, and every two or more of you (of whom 
[quorum\, any one of you the aforesaid A, B, C, I), &r.., we will 
shall be one) our justices to inquire the truth more fully,” 
whence, the justices so-named were usually called justices of 
the quorum. The term was afterwards applied to all justices, 
and subsequently by transference, to the number of members 
of a body necessary for the transaction of its business. No 
general rule can be laid down as to the number of members of i 
which a quorum should consist; its size is usually prescribed | 
by definite enactment or provi,5ion ; it is entirely a matter for I 
self-constituted bodies as to what their quorum shall be, and 
it usually depends on the size of the body. In bodies which 
owe their existence to an act of tha legislature, the necessary 
quorum is usually fixed by statute. In England, in the House 
of Lords, three form a quorum, though on a division there 
must be thirty members present. In the House of Commons, 
forty members, including the Speaker, form a quorum. The 
quorum of a standing committee of the House of Lords is 
seven, and of the House of Commons, twenty. 

QUOTA, a proportional share or part that is due from or 
to any person or body of persons, m Med. Lat. quota, sc. pars, 
from quotus, an adjective formed from quot, how many. The 
word first appears in connexion with the levying of men, money 
or supplies for military and naval purposes from districts, 
towns or seaports, and thus is equivalent to “ contingent ” 
(I.At. coniingert, to happen to, fall to one’s lot or share, cum, 
with, and tangere, to touch), used since the t8th century specific¬ 
ally of a contribution of men or ships according to a scale fixed 
between the contracting parties. 

QUOTATION, a passage repeated from the writings or speech 
of another. The verb “ to quote ” comet from Med. I.At. 


quotare (from quot, how many), to refer to by numbers, i.e. of 
page, chapter, &c., also to separate into chapters, verses, &c. 
The term is also specifically applied to the statement of the 
current prices of goods and commodities, and of stocks and 
shares (see Stock Exchanc.e). 

Useful lists of familiar quotations may be found in the following 
H. T. Riley, Dictionary of Latin and Greek Quotations, oii. Bohn ; 
P. H. Ualbiac, Dictionary of English Quotations (1896); in the same 
series, T. B. Harbottle, Classical Quotations (1807), ■mh T. B. 
Harbottle and P. H. Dalbiac, French and Italian Quotations (1901); 
Robinson Smith, English Quotations (n.d.) ; H. P. Jones, A New 
Dictionary of Foreign Phrases and Classical Quotations ; J. K. Hoyt 
and 1 ,. Ward, The Clycopaedia of Practical Quotations, English 
and Latin ; Cassell's Boo* of Quotations {it^oi) ■, J, Bartlett, 

Familiar Quotations . , . i« Ancient and Modern I iterature (1^3) •, 
in Notes and Queries, the indices to the variou.s series contain, 
grouped under the heading ‘‘ Quotation," a large number of out- 
of-the-way quotations. 

QUO WARRANTO, in Kngli.sh law, the name given to an 
ancient prerogative writ calling upon any person usurping any 
office, franchise, liberty or privilege belonging to the Crown, to 
show “ by what warrant ” be maintained his claim, the onus 
being on the defendant. It lay also for non-user or misuser of 
an office, &r. If the Crown succeeded, judgment of forfeiture 
or oustcrlcmain was given against the defendant. The pro¬ 
cedure was regulated by statute as early as 1278 (the statute of 
Quo Warranto, G Edw. I. r. i), passed in consequence of the 
commission of quo warranto issued by Edward I. A distinction 
was drawn in the report between Uhertates, jurisdiction exercised 
by the lord as lord, and regalia, jurisdiction exercised by Crown 
grant. After a time the cumbrousness and inconvenience of 
the ancient practice led to it.s being superseded by the modern 
form of an information in the nature of a quo warranto, exhibited 
in the King’s Bench Division either by the attorney-general ex 
officio or by the king’s coroner and attorney at the instance of 
a private person allied the relator. The information will not 
be issued except by leave of the court on proper cause being 
.shown. It does not lie where there has been no user or where 
the office has determined. Nor does it lie for the usurpation 
of every kind of office. But it lies where the office is of a public 
nature and created by statute, even though it is not an encroach¬ 
ment upon the prerogative of the Crown. Where the u.surpation 
is of a municipal office the information is regulated by 9 Anne c. 
25 (1711), under which he defendant may be fined and judg¬ 
ment of ouster given against him, and costs may be granted for 
or against the relator. .Such an information must, in the case 
of boroughs within the Municipal Corporations Act 1882, be 
brought within twelve months after disqualification (.s. 225) ; 
in the ca.se of other boroughs, within six years after the defendant 
first took upon himself the office (32 Geo. III. c. 58, s. 2). The 
information in the nature of a quo warranto, though nominally a 
criminal, has long lieen really a civil proceeding, and has recently 
been expressly declared to be so (Supreme Court of Judicature 
Act 1884, s. 15). In cases not falling within 9 Anne c. 25, 
judgment of ouster is not usually given. The most famous 
historical instance of quo warranto was the action taken against 
the corporation of London by Charles 11 . in if>84. The King’s 
Bench adjudged the charter and franchises of the city of London 
to be forfeited to the Crown {.Utate Trials, vol. viii. 1039). This 
judgment was reversed by 2 Will. Hi Mary, sess. i, c. 8 ; and it 
was further enacted, in limitation of the prerogative, that the 
franchises of the city should never be seized or forejudged on 
pretence of any forfeiture or misdemeanour. In Scotland the 
analogous procedure is by action of declarator. 

In the llnitcd States the right to a public office is tried by 
quo warranto or similar procedure, regulated by the state laws. 
Proceedings by quo warranto lie in a United States court for the 
removal of persons holding office contrary to art. xiv. s. 3 of the 
Amendments to the Constitution (act of the 31st of May 1870, 
c. 14). 
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R THE twentieth letter in the Phoenician alphabet, the 
nineteenth in the numerical Greek, the seventeenth in the 
ordinary Greek and the Latin and (owing to the addition 
of J) the eighteenth in the English. Its earliest form in 
the Phoenician alphabet when written from right to left was 
4 ^, thus resembling the symbol for D with one side of the 
triangle prolonged. In Aramaic and other Semitic scripts 
which were modified by opening the heads of the letters, the 
symbol in time became very much changed. Greek, however, 
maintained the original form with slight variations from place 
to place. Not infrequently in the Greek alphabets of Asia 
Minor and occasionally also in the West, R was written as Q, 
thus introducing a confusion with D (?.«.). Elsewhere a short 
tail was added, as occasionally in the island of Melos, in Attica 
and in western Greece, but nowhere does this seem to have 
been universal, 'I'he earliest Latin forms are exactly like 
the Greek. Thus in the very early inscriptions found in the 
Forum in 1899 R appears as CJ (from right to left), p and 
0 (from left to right). Later the forms p R come in ; 
sometimes the back is not ^itc connected in the middle to 
the upright, when the form p is produced. The name of the 
Semitic symbol is Resh ; why it was called by the Greeks Rho 
(pul) is not clear. The h which accompanies r in the trans¬ 
literation of Greek p, indicates that it was breathed, not voiced, 
in pronunciation. No consonant varies more in pronunciation 
than r. According to Brockelmann, the original Semitic r 
was probably a trilled r, i.e. an r produced by allowing the tip 
of the tongue to vibrate behind the teeth while the upper 
surface of the tongue is pressed against the sockets of the teeth. 
The ordinary English r is also produced against the sockets of 
the teeth, but without trilling ; another r, also untrillcd, which 
is found in various parts of the south of England, is producisj 
b\' turning up the tip of the tongue behind the sockets of the 
teeth till the tongue acquires something of a spoon shape. 
This, which is also common in the languages of modern India, 
is called the cerebral or cacuminal r, the former term, which 
has no meaning in this connexion, being only a bad tran.slation 
of a Sanscrit term. Tlic common German r is produced by 
vibrations of the uvula at the end of the soft palate, and hence 
is called the uvular r. There are also many other varieties 
of this sound, in many languages r is able to form syllables 
by itself, in the same way that /, pi,« may do, as in the English 
brittle (brill), written (ritn). In Europe r with this value is 
most conspicuous in Slavonic languages like Bohemian (Czech) 
and Croatian ; in English r in this function is replaced by a 
genuine vowel in words like mother (motib). This syllabic r is 
first recorded for Sanscrit, where it is common, but is replaced 
in the languages descended from Sanscrit by r and a vowel or 
by a vowel only, according to the position in which it occurs. 
Most philologi.sts are of opinion that syllabic r existed al.so in the 
mother-tongue of the Indo-European languages. (P. Gi) 
RAABE, HEDWIO (1844-1905), German actress, was born 
in Magdeburg on the 3rd of December 1844, and at the age of 
fourteen was playing in the company of the 'I'halia theatre, 
Hamburg. In 1864 she joined the German Court theatre at 
St Petetsburg, touring about Germany in the summer with 
such success that in 1868 she relinquished her Russian engage¬ 
ment to devote herself to starring. In 1871 she married Albert 
Niemann (h. 1831), the operatic tenor. She excelled in classical 
roles like Marianne in Goethe’s Geschwister and Franziska 
in Minna von Barnhelm. It was .she who first played Ibsen 
in Berlin. She died on the zist of April 1905. 

RAABE, WILHELM (1831-1910), German novelist, whose 
early works were published under the pseudonym of Jakob 
Corvinus, was born at Eschershausen in the duchy of Brunswick 
on the 8th of September 1831. He served apprenticeship at 
a bookseller’s in Magdeburg for four yeiirs (1849-1854); but 
tiring of the routine of business, .studied philosophy at Berlin 


(1855-1857). While a student at that university he pub¬ 
lish^ his first work, DieChronik derSperlingsgasse(iisi), which 
at once attained to great popularity. Raabc next returned to 
Wolfenbiittel, and then lived (1862-1870) at .Stuttgart, where 
he devoted himself entirely to authorship and wrote a number 
of novels and short stories; notably Unseres Herrgotts Kanzlei 
(i86a); Her Ilungerpastor (1864); Abu Telfan (1867) and Uer 
Schiidderwnp (1870). In 1870 Kaabe removed to Brunswick 
and published the narratives Horacker (1876)—perhaps his 
masterpiece; Das Odfeld (1889); Kloster Lugou (1894) and 
Hastenbeck (1899), and numerous other stories. The distinguish¬ 
ing characteristic of Raabe’s work is a genial humour which 
reminds us occasionally of Dickens; but this humour is often 
combined with a pessimism that is foreign to the English 
novelist. 

Raabe's Orsammeltr F.rzihlungen appeared in 4 vols. (iKofi-isool; 
there is no uniform edition of his larger novels. Sec P. Gerber, 
Wilhelm Raahe (1897); A. Otto, Wtlhelm liaahe (1899); A. Bartels, 
Wilhelm Jiaabr : Vurirag (1901). 

RABA BEN JOSEPH BEN HAMA (c. 280-352), Babylonian 
rabbi or amora. He is closely associated in his studies with 
Abayc. The latter was head of the Academy at Pumbeditha. 
Raba founded a new school at Mahuza, which eventually be¬ 
came so long as Raba lived the only academy in Babylonia 
(Persia). The development of Talmudic luiw (or Halakhah) 
was much indebted to this rabbi, whttsc influence in all branches 
of Jewish learning was supreme. His friendship-with the 
King Shapur H. enabled Raba to .secure a relaxation of the 
oppressive laws enacted against the J cws of Persia. 

Sec Graetz, History of the Jews', (Eng. trans,, vol. ii. ch. xxi.), 
'W.icher, Agadader Babyt. Amiiroer,i>. 108, &c. and 114-133. (I, A.) 

RABAH ZOBEIR (d. 1900), the conqueror of Bornu (an 
ancient sultanate on the western shores of Lake Chad, 
included since 1890 in British Nigeria), was a half-Arab, half¬ 
negro chieftain. He was originally a slave or follower of 
Zobeir Pasha (q.v.). and is said to have formed one of the party 
which served as escort to Miss Tinne (q-v.) in her journeys in 
the Bahr-el-Gliazal in 1862-64. In 1879, Zobeir being in 
Egypt, his son Suleiman and Rabah were in command of 
Zobeir’s forces in the Bahr-el-Ghazal. They persisted in slave- 
raiding, and denied the khedive’s authority, and Colonel C. G. 
Gordon sent against them Romoln Gessi Pasha. Gessi cap¬ 
tured Suleiman and routed Rabuh. who in July 1879 fled west¬ 
ward with some seven hundred Bozingirs (black slave soldiers). 
He made himself master of Kreich and Dar Banda, countries 
to the south and south-west of Wadai. In 1884-85 he wa.s 
invited by Mahommed Ahmed (the mahdi) to join him at 
Omdurman, but did not do so. According to one account he 
learnt that the mahdi intended, had he gone to Omdurman, 
to put him to death. In 1891 Paul Crampel, a French ex¬ 
plorer, was killed in Dar Banda by a chieftain tributary to 
Rabah, and Crampcl’s stores, including 300 rifles, were sent 
to Rabah. With this reinforcement of arms he marched 
towards Wadai, but being stoutly opposed by the people of 
that country he turned west and established himself in Bog- 
irmi, a state south-east of Lake. Chad. In 1893 Rabah over¬ 
threw the sultan of Bornu, In his administration of the countrv 
he showed considerable ability and a sense of public needs. To 
the British, represented by the Royal Niger Company, Rabah 
gave comparatively little trouble. During 1894-95 he con¬ 
tinually (but unavailingly) asked the company’s representatives 
at Yola and Ibi to .supply him with gunpowder. Rabah then 
tried threats, and in 1896 all communication between him and 
the company ceased. Early in 1897 he began an advance 
in the direction of Kano, the most important city in the Fula 
empire. The news of the crushing defeat by Sir George Goldie 
of the Fula at Bida, and of the capture of Illorin, induced 
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Kahah to return to Bomu. He gave the British no further succeeded in interviewing him (1750). I'or a time the per- 
trouble, hut turned his attention to the Frcndi. limilc Gentil secution ccascdj but it broke out again in 1753, a price 
had in this same year (1897) reached I^ke Chad, via the Congo being put upon Rabaut’s head. Louis Francois de Bourbon, 
and Bagirmi, and had installed a French resident with the prince dc Conti, interasted himself in the Protestants in 1755, 
sultan of Bagirmi. As soon as Gentil had withdrawn, Rabah and in July Rnbaut visited him. During the years 17^1^0 
again fell upon Bagirmi, and forced sultan and resident to flee, periods of persecution and toleration alternated. By flic 
I n 1899 the French sent an expiedition to reconquer the country, j year 1760, liowever, the efforts of Antoine Court and P. Ki(. 1 o|ut 
Iwt at first they were unsuccessful. In tlie summer of 18^ | had been so successful that French Proteslatitism wfc well 
Kabah attacked and routed the French advanced post, held ! established and organiicd. Court do Gibelin, Paul Rabailt, 
by Naval-Lieutenant Brotonnet, and the latter was killerl. ! and his .son .Saint-Etienne now exerted themselves to get it 
In October following another battle was fought, in which the ' recognized by the law and government. When the people 
French, under Captain Robillot, completely dcfeatwl Kabah, \ revolted, the minister Turgot in 1775 requested Raliaut to 
who retreated north-east towards Wadai. Gathering a fresh ! calm them. His success amused the j^ousy of hit colleagues, 
army, ho rehirned to Bagirmi and joined i.ssue with the French ■ who tried to undo tlie good work stiurted by Antoine Court, 
a third time. In a battle fought on the jsiid of April i<)Oo 1 But Rabaut persevered in his efforLs to improve legally tltc 
Kabah was slain and his Iiost defeated. The chieftain’s head | position of the Protestants. In 1785, when he was visited 
was cut off and taken to the French i-amp. In this engage- , by GenCTal La Fayette, it was arranged tliat Rabaut’s son, 
ment Major Lamy. the French commandant, also lost his . Rnbaut Saint-Ltienne, should go to Paris on behalf of the 
life. Reformed (ihiirch. In November 17.87 Louis XVI.’s edict of 

The French continued the campaign against Rabafi’s sons, toleration was signed, thougli it was not registered until the 
two of whom were killed. Rabah had left instructions that it iqlh of January 1788. Tw’o years later lilxsrty of conscience 
In's army was finally defeated by the French, his successor was proclaimed by the National Assembly, of which Rabaut 
should return to Bornu and make friends with the Itritish. Saint-Ktienne was chosen vice-president, and it was declared 
Rabah’s third son, Imder-Allah, accordingly threw- hhnself that non-Catholics might be admitted to idl positions. After 
entirely upon British protection. lie made a favourable im- the fall of the Girondists, however, in which Rabaut Saint- 
pression, and it was contemplated to recognize him as sultan of Kticnne -was involved, Paul Rabaut, who liad refused to renounce 
Bornu. However, in the later part of 1901 Fador-Allah, who i his title of pastiir.vvas arrested, dragged to the citadel of Niinos, 
had 2500 riflemen, again made aggressive movements against ; and kept in prison seven -weeks (1794). He died ut Nunes on 
the French. In retaliation, Captain Dangevilin pursued him j tlu: 35th of September X7g4, soon after tiis release, 
into British territory. A battle was fought at Gujba, Inulcr- I See J. Puns de Nlmes, iVo/fee scr {180S) ; 

Allah being defeated. Ho fled mortally wounded, and died j Charles Dardier,/'aid/I'ufrnui, si-s d ,Iidoinc Comt {1884) and 

the same night, being buried in the bed of a small river, the : h'ahaul, sps Iftircb ri divtrs (osgi). 


course of which had been diverted for the purpose. | RABAUT SAINT-£T1ENNE, JEAN PAUL (1743-1793), 


Connected .nr.comUS of Rabali's career lire contained in fe. Oenlil’.s 
/.a Chute de t'empire de Itabnh (Paris, 190.1) and in M. vim Oppen- 
heini’s Rahch tmd dae Tschadsecgehiel (Berlin, 1002). (F R. C.) 

RABAT (Ribal), a city on the Atlantic coast of Morocco, 
in 34° 3' N., 6° 46' VV.. 130 m. S. o[ Tape .Spartel, on the 
southern side and at the mouth of the Uu Kagrag, which 
separates it from Salli on the northern bank. Jt is a commercial 
town of alwut 36,000 to 30,000 inhabitants,, occupying a rocky 
plateau and siutrounded by massive but dilapidated walls, 
strengthened by three forts on the seaward side. 'I'o the 
south of the town stands a modem palace, defended l)\- earth¬ 
works and Krupp guns. 'I'hc conspicuous feature in the view 
from the ocean is the Borj el Hasan, an unfinished .square-built 
tower, 145 ft. high, built on an elevation about 65 ft. above 
the sea to the west of the walled town. At one time the Bu 
Ragrag afforded a much better harbour than it doc.s now; 
the roadstead is quite unprotected, and there is a dangerous 
bar at the mouth of the river, which liampers the shipping, 
and makes the growth of trade slow. Tfw depth of water 
over the bar varies from 7 to ts ft. Rabat trades with Fez 
and the interior of Morocco, with the neighbouring coast towns 
and Gibraltar, and with Marseilles, Manchester and London, 
and is the greatest industrial centre in Morocco. 

Rabat was founded by Yak'ub el Mansur in 1184, but Salli 
■was then already an ancient city, and on the scarped hills 
to the west of Rabat stand the ruins of .Sala, a Roman colony, 
known as Sheila. It contain-s a mausoleum of the Beni Marin 


French revolutionist, was horn at Nimes, the .son of Paul 
Raliaut (7.!'.). the acWitional surname of .Saint-Etienne being 
assumed from a .small [oroperty near NImes. J-ike his father, 
he became a pastor, and distinguished himself by his zeal 
for his co-religionists, working energetically to obtain the 
recognition of the civil righ'is which had been gr.antod to them 
by Louis XVI. in 1788. Having gained a greitt reputation by 
hi.s Hisloire primitive de la (ir^ee, he was eli-rted deputy to the 
States General in 1789 hy the third estate of the bailliage ol 
Nimes. In the Constituent .Assembly he worked on the framing 
of tlw constitution, spoke against the establishment of the 
republic, which he considered ridiculous, and voted for the 
.sii.spensive veto, as likely to strengthen the position of the 
crown. In the Convention he sat among the Giromlist.s, ojxposed 
the trial of Lonis X\'i., was a member of the commission of 
i twelve, and wa.s proscribed with his jiarty. He remained in 
j hiding for some time, hut was ultimately discovered and 
j guillotined on the 5th of December J793. 

See J. A. Dartiijne. Itabnut St~fitirnae 4 rAr-aembihr ConetiUiante 
! (Paris, Ti)o_i>: anti A. Lotts, “['orrespoiKlttniietle Rabaut St-tt(ienne** 
m l.tt Rivolulhn fra»(nue (1898), '• L’orrestation do Rnbaut .St 
fttienne” in t.a h'imtlutwn itanfeinr for ujo.? (cl. the same review for 
1901 )• and "Les debuts de Ralwiit St-filieiino aiixBlatsC&ieraux el 
I la Convention ” in the Bultrttn liibim itjue dc la SneiHt de I'hiftniie 
du prntcitlanlisine Iraneais also .111 Kssai nir la vie tie Jialmul 

Stani-iitUnne (iKg.i) sepamtely published. .An edition of the 
(Euvrrs de Rabaut HaiiU-Etienre (2 veils., 182(1) conUm;. .1 notice by 
ColUn de Plancy. 


dyna.',ty. 

RABAUT, PAUL (1718-1794), French pastor of “ the Church 
of the Desert ” (sec Hugiif-nots), was born at B6darieux, near 
Montpellier, on the 39th nf January 1718. In 1738 he was ' 
admitted’as a preacher hy the synod of Languedoc, and in . 

1740 he went to Lausanne to complete his .studies in the 
seminary recently founded there by Antoine Court (g.t'.). In 

1741 Rabaut seas placed at the head of the church of Nimes, 
ami in 1744 he was vice-president of the gener.a! synod. 
During the persecution of 1745-1753 Rabaut himself was 
obii^d to hide. When the marquis of Paulmy d’Argenson 
wa» sent to I.anguedoc to make a military inspection, Rabaut 


RABBA, a town of British West Africa, in the province of 
Nupe, Northern Nigeria, on the left bank of the Niger, in 
9° 6' N., and 300 m. above the confluence of the Niger and 
the Benue. At tlie time of Ricluird Lander’s visit in 1B30 
it was a place of 40,000 inhabitants and one of the' most 
important markets in the country. In 1867 Gerhard iCohlfs 
found it with only 500 inhabitants. Thu town has somewh.it 
recovered its position since the establishment of British rule 
in 1903. 

RABBAH BAR NAHMANI (r. 2^o~c. 330), a Babylonian 
rabbi or amora {q.v.). He was for twenty-two years head of 
the Academy at Pumbeditha. His great dialectic skill acquired 
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for him the epithet “ a^ooter of mountains/’ Tim Talmud 
owes much to this rabbi. He is said to have perished in a 
jungle into which he had fled from the officers of the Persian 
king. 

See Graetz, History of Ihi Jans (Eng. traaa.), vol. ii. ch. xxi.; 
Bncber, Agaia dir Babyl. Amordet, 97-iot, (I. A.) 

HABBAN BAR SA0HA (fl. 1280-1288), Nestorian traveller and 
diplomatist, was bom at Peking about the middle of the 13th 
centur)', of Uigur stock. While still young he started on a 
pilgrimage to Jerusalem, and travelling by way of Tangut, 
Khotan, Kashgar, Talas in the S;^r Daria valley, Khorasan, 
Muragha and Mosul, arrived at Ani in Armenia. Warnings of 
the danger of the routes to southern Syria turned him from his 
purpose; and his friend atvd fellow-pilgrim, Rabban Marcos, 
becoming Nestorian patriarch (as Mar Yaballaha Ill.) in 1281, 
suggested Bar Sauma’s name to Arghun Khan, sovereign of the 
llklianute or Mongol-I’er.sian realm, for a European embassy, 
then contemplated. The purpose of this was to eoneludc an 
anti-Moslem alliance, esp«Mally against the Mameluke power, 
witli the chief state.s of Christendom. On this embaasy Bar 
Sauma started in 1287, with Arghun’s letters lo tlic Byzantine 
emperor, the pope and the kings of Prance and England. In 
Oinstantinople he had audience of Andronicus 11 .; he gives an 
enthusiastic description of St Sophia. He next travelled to 
Rome, where he visited St Peter’s, and had prolonged negotia¬ 
tions with the cardinals. The papacy being then vacant, a 
definite reply to his proposals was postponed, and Bar Sauma 
passed on to Paris, where he had audience of the king of France 
(Pliili]) tlie I'air). In Gascony he apparently met the king of 
England (Edward 1 .) at a place which seettes to be Bordeaux, 
hut ol which lie sptaiks as the capital of AlanguUar (i.r. Angle- 
terre). On returning to Rome, he was cordially received by the 
newly elected pontiff Niroliw IV., who gave him communion on 
Palm Sunday, 1288, allowed him to celebrate his own Eucharist 
in the capital of Latin Christendom, commissioned him to visit 
the Christians of the East, and entrusted to him the tiara which 
lie presented to Mar Yabaliaita. His narrative is of unique 
interest as giving a picture of medieval Europe at the close of 
the Crusading period, painted by a keenly intelligent, broad¬ 
minded and statesmanlike oUserver. 

St*<; J. li. CImbot's tninslatioii anti edition of the lli'Uoire Uu 
}*airiafche Mar Jabalaha lU. it da moine liabhan Cauma (from 
the Syriac) in Uvvue dc t'OrinU Jafhi, 1S03. pp. 610; i^04. 
I’P* 235' T^nynaldus, Amniln (continua¬ 
tion of Baremius). a. n. 1288, -xxxvi.; \ 2B0, L. Wadding, 

Annales Minvrum, v. ifyy, 15(7, 170-173 ; C. R. lieaiU'y, Hawn of 
Modern Geography, li. 15, 352 ; in. u. .S 39 - 54 I- 

RABBET, in carpentry and masonry, the name for a recl- 
aitgular grot)ve or slot cut in tire edge of a piece of wood or 
Slone, to whidi another corresponding piece Ciin be fitted (see 
JotNKRY and Masonrv). 'i'he word is an ailaptation of tlie 
O.Fr. rubai or rahhal, from rabattre, i.e. ahatlre, beat Wk, abate, 
to make a recess, an<l is thus a doubJet of" rebate ” (y.e.), which 
is now frequently used instead of “ rabbet,” the joint being also 
known as a " rebated joint.” 

RABBI, a Heljrcw word meaning “ my master,” “ luy 
teacher.” It i.s derived from the iuljcctive rab (in Aramaic, 
and frequently also in Hebrew, “ great ”), which acquired in 
modern Hebrew the .significatiou of “lord,”in relation to servants 
or slaves, and of " teac.her,” “ master,” in rclalion to the 
disciple. The master was odUro.sscd by his pupils with the 
word (“ my teacher ”), or rabbenu (“ our teacher ”). It 
became cu.stbmary to speak of Moses as Mosfie rabbenu (“ our 
teacher Moses”). Jesus makes it a reproaeh again.st the 
scribes tliat they cause tleemsclves to be entitled by tlie people 
rabbi (ptySB*, Matt, xxiii. 7): and He HvmseJf is saluted by the 
disciples of John as rabbi (John i. 38, where the word is explained 
as equivalent to SiS.utkuAs). A.s an honorary title of the 
scribes, with whose name it was constantly linked, “Rabbi” 
only came into use during the last decades of the second Temple. 
Hillel and Shammai, the contemporaries of Herod, were men¬ 
tioned without any title. Gamaliel I., the grandson of Hillel, 
was the first to whose name the appellation Rabban (the same as 
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rabban, and also pronounced as ribbon, cf. /SajBySswi, Mark x. 51; 
John XX. 16) was prefixed. This title, a higher distinction than 
that of rabbi, is in tradition borne only by the descendants of 
Camuliei 1 ., the last being Gamaliel 111 ., the son of Jehuda 1 . 
(Aboth ii. 2), and by jofianan b. Zaccai, the founder of the 
school of J amnia ( Jabnch). Otherwise ail Tannaites (.see 
Tanka), the scholars of the JJishnah period, were distinguished 
by the title of “ rabbi.” The Jehuda 1 . mentioned above, the 
redactor of U\c Mishnah, was honoured a.s the “ Rabbi ” 
KOT (“ par excellence ”), anti in the tradition of Ute 

houses of learning, if it was neccs.sary to speak of him or to cite 
his opinions and utterances, he was simply referred lo as 
“ Rabbi,” without the mention of any name. Scholars who were 
not definitely ordained—and among those were men of high 
distinction-'were simply mentioned by their names without 
the Rabbi-title, lit the post-Talmudie age the Qaraites, who 
rejected the tradition ol the Talmud, designated the Jews who 
adhered lo that tradition as Rabbanites. Similarly the term 
Rabbins, or Rabbis, is applied to modern Jewish clergy. The 
plural rabbanim was employed to de.5qribe tl.e later Jewish 
scholars (so, for example, in the historian Abraham Ibn Daud, 
latli rentury). By “ rabbinical literature ” is understood the 
post-Talmudic J ewisli literature ; in particular, so far a.s its 
subject is the literature ol the tradition and its contents. 

Rab bcciime a proper name as the standii'g nomenclature 
of the celebrated amqra, Abba Ariha (ij.v.), (\V. r.,v) 

RABBIT, the modern name of the well-known rodent, 
formerly railed (as it still is in English legal phraseology) Cony,' 
a member of the family l.xl>oridae (see Uodentia). Till recently 
the rabbit lia.s generally been known .scieiitifieally as Lel>us miu- 
adus, but it is now frequently regarded, at least by systematic 
naturali.sts, as the representative of a genu.s by it.solf, under the 



The Rabbit {Oryotolagus cunkuius). 


name of Orycinlagus cunieulus. Some zoologists, indeed, include 
in the same genus the South Afrienn thick-tailed hare, but by 
others this is separated a.s Prandagus crassicaudalus. From the 
hare tlie wild rabbit is distinguished externally by Its smaller 
size, shorter cars and feet, the absence or reduction of the black 
patch at the tip of the cars, and its greyer colour. The skull is 

‘ There arc no imtive names either in Teutonic or Celtic languages ; 
such words as r.erm.an Kaninchcu or English covyarv from the l.atui 
cunieulus, while the Irish, Welsh and Oachc are adajitalions from 
English. " Rabbit,” which is now the common name in English, 
was for long confined to the young ot the cony, and so the Prom/’l 
orium Puntdorum, e. 1*140. “ Rabet, yonge conye, cbbiccRhi.” The 
ultimate source of “ rabbit ” is itself unknown. The New pngti'.li, 
Dictionary takes it to be of northern Erencli Origin. There is a 
Walloon robett. Skeat siigge.sts a possible connexion with Sp.umsh 
rahn, tail, rabcar, to wag uie hind-quarters. The lamihar name tor 
totisfed cheese, " Welsh rabbit," is merely a joke, and the alteration 
to " Welsh rare-bit ” is due to a failure to see the joke, such as it 
is. Parallels maybe found in " Prairie oyster.” the yolk ot egg on 
with vinegar, pepper. &c. added; or " Seoteh woodcock,” a savoury 
of buttered eggs on anchovy toast. 
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very similar to that of the hare, but is smaller and lighter, with 
a slenderer muzzle and a longer and narrower palate. Besides 
these characters, the rabbit i.s separated from the hare by 
the fact that it brings forth its young naked, blind, and help¬ 
less ; to compensate for this, it dig.s a deep burrow in the earth 
in which they are born and reared, while the young of the hare 
are born fully clothed with fur, and able to take care of them¬ 
selves, in the shallow depression or “ form ” in which they 
are produced. 'Phe weight of the rabbit is from sj to 3 tb, 
although wild individuals have been recorded up to more titan 
5 lb. Its general habits are too well known to need detailed 
description. It breeds from four to eight times a year, bringing 
forth each time from three to eight young ; its period of gesta¬ 
tion is about thirty days, and it is able to bear when six months 
old. It attains to an age of about seven or eight years. 

The rabbit is believed to be a native of the western half of the 
Mediterranean basin, and still abounds in Spain, Sardinia, 
southern Italy, Sicily, Greece, Tunis and Algeria; and many 
of the islands adjoining these countries .are overrun with these 
rodents. Thence it has spread, partly by man’s agency, north¬ 
wards throughout temperate western Europe, increa-sing rapidly 
wherever it gains a footing ; and this extension is still going 
on, as is shown by the case of Scotland, where early in the 
i9lh century rabbits were little known, while they arc now 
found in all suitable localitie.s up to the extreme north. It has 
also gained admittance into Ireland, and now abounds there 
as much as in England. Out of Europe the same extension 
of range has been going on. In New Zealand and Australia 
rabbits, introduced either for profit or sport, have increased 
to such an extent os to form one of the most serious pests 
that the farmers have to contend against, as the climate and 
soil suit them perfectly and their natural enemies are too few 
and too lowly organized to keep them within reasonable bound.s. 
In North America about thirty species and twici^ as many geo¬ 
graphic races (subspecies) are known, and the occurrence 
of several distinct fossil forms shows that the genus has long 
been established, 'fhe chief variety is the common grey or 
cottontail (Lepus fioridanus). For the “ jack-rabbit,” sec 
Hjvre. 

The rabbit has been domesticated from an early period. Littie 
doubt exists amongst naturalists that all the varieties of the domestic 
animal are descended from Oryciolagus cuniculus. The variations 
which have been perpetuated and intensified byart ificial selection are, 
with the exception 01 those of the dog, greater than have been induceii 
in any other mammal. For not only nos the weight been more than 
quadrupled in tome of the larger breeds, and the structure of (he 
skull and otiier parts of the skeleton greatly altered, but (he pro¬ 
portionate sixe of the brain has been reduced and the colour and 
texture of the fur altereil in a remarkable manner. The lop- 
eared breed is the oldest English variety, and has been cultivated , 
carefully since about 1785, the aim o£ the breeder being directed 
to the development of the size of the ears, and with such success 
that they sometimes measure more than 23 in. from tip to tip 
and exceed 6 in. in width. This development, which is accom¬ 
panied by chanxes in the structure of the skull, depends on breed¬ 
ing the animals in warm damp hutches, without which the best 
developed parents fail to produce the desired oflspring. fn colour 
lop-eared rabbits viuy greatly. Tlie Belgian hare is a large.breed 
of a hardy and prolific character, which closely resembles the hare 
in colour, and i.s not unlike it in form. Some years axo these rabbits 
were sold as “ leporides " or hybrids, produced by the union of the 
hare and the rabbit ; hut the most careful exjKJrimcnters have failed 
to obtain any such hybrid, and the naked immature condition in 
which young rabbits are born as compared with the clothed and 
highly developed young hare renders it unlikely that hybrids could 
be produced. Nor does the flesh of the Belgian rabbit resemble 
that of the hare in colour or flavour. A closely allied variety, 
though of larger size, is known as the Patagonian rabbit, although 
It has no relation to the country after which it is called. 

The Angora rabbit is characterized by the extreme elongation 
and fineness of the fur, which in good specimens reaches 6 or 7 in. 
in length, requiring great care and frequent combing to prevent 
It from beconiing matted. The Angoras most valued are albinos, 
with pure white fur and pink eyes ; in some parts of the Continent 
they are kept by the peasants and clippetl regularly. 

Amongst the breeds which are valued for the distribution of 
colour on the fur are the lliinalavan and the Dutch. The former 
is white, hut the whole of the extremities—viz, the nose, the cars, 
tail and feet—arc black or very dark in colour. This very pretty 
breed has no connexion with the mountains from which it takes 
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its name, but is a variety produced by careful breeding and selection. 
Though produced by crossing, it now generally breeds true to colour, 
at times throwing back, however, to the silver greys from which it 
was derived. The rabbits known as Dutch arc small, and valued 
for the disposition of the colour and markings. The entire body 
behind the shoulder-blades is uniformly coloured, with the excep¬ 
tion of the feet ; the anterior part of the body, including the fore 
legs, neck, and jaws, is white, the cheeks and ears being coloured. 
In some strains the coloured portion extends in front of the fore 
legs, leaving only a ring of white round the neck. The more 
accurately the coloured portion is defined, the higher is the animal 
esteemed. The silver mey is a uniform-coloured breed, the fur of 
which is a rich chiuchilla grey, varying in depth in the different 
strains. From the greater value of the fur, silver greys have been 
I frequently employed to stock warrens, as they breed true to colour 
j in the open if the ordinary wild rabbits are excluded. Other 
colours known, as silver fawn and silver brown, are closely related. 
A blue teeed has been recently introduced. The largest and 
heaviest of all is the Flemish giant, with iron-grey fur above and 
white below. Other breeds include the Japanese, with an orange 
coat, broadly banded on the hind-quarters with black; the 
pink-eyed and short and tbick-turred albino Polish ; the Siberian, 
probably produced by cro.ssing the Himalayan with the Angora ; 
anil the hlack-and-tan and bliie-and-tan. 

See also Hare, Shootino, and Cni'RsiNc. (W. H. F.; R. I..*) 

RABBLE, a general term for a disorderly crowd, apparently 
connected with the verb “ to rabble,” to talk or work in a 
confused manner, Du. rabbelen, Ger. dialect rabbeln, cf. Gr. 
paPd<rtrHv, to howl. In iron and steel manufacture, a puddling- 
tool, for stirring the molten metal, is called a “ rabble.” This 
is a different word, adapted from Fr. rdUe, for roabU, Jled. Lat. 
rotabulum, Lat. rutabulum (ruere, to rake), a fire-shovel or oven 
rake. 

RABBOlA, a distinguished bishop of the Syrian church 
early in the 5th century. He was a native of ^enncshrln, 
a town .some few miles south of Aleppo and the seat of a bishop¬ 
ric. His father was a heathen priest, and though his mother 
was a devoted Christian he contitiued in pagan belief and 
practice until some time after his marriage. During a journey 
to his country e.states he was converted to Christianity partly 
through coming in contact with a case of miraculous healing 
and partly through the teaching and influence of Eusebius, 
bishop of Kenneshrin, and Acacius, bishop of Aleppo. With 
all the energy of his fiery nature he threw himself into the 
practice of Christian asceticism, sold all his possessions, and 
separated from his wife and kinspeoplc. He resided for some 
time in a monastery, and then passed to a life of greater hard¬ 
ship as a solitary hermit. On the death of Diogenes, bishop of 
Edessa, in the year 411-412, Rabbi'ilfi was chosen his .succe.ssor, 
and at once accepted the position offered him, without any ot 
the customary show of reluctance. As a bishop he was marked 
by extraordinary energy, by the continued asceticism of his 
personal life, by his magnificent pmvision for all the poor 
and suffering in his diocese, by his care for discipline among 
the clergy and monks who were under his authority, and latterly 
by the fierce determination with which he combated all heresies 
and especially the growing school of the followers of Ncstorius, 
On one occasion he visited Con.stuntinople and there preached 
before Theodosius II. (who was then favourable to Nestorius) 
and a great congregation a sermon in denunciation of Nes- 
torian doctrine, of which a portion survives in the Syriac 
version.' lie became the friend of Cyril of Alexandria, with 
whom he corresponded, and whose treatise Dr recta fide he trans¬ 
lated into Syriac," After a busy episcopal life of twenty-four 
years he died in August 435, and was immensely lamented by 
the people of his diocese. His successor was the Nestorian 
Ibas. 

The literary remains of Rabbfila are small in bulk, and arc 
mostly to be found in Ovcrbcck. Perhaps his main importance 
to the historian of Syriac literature lies in the zeal with which 
he strove to replace the Diates.saron or Gospel Harmony of 
Tatian by the edition of the separate Gospels, ordering that 
a copy of the latter should be placed in every church and should 

• Overbeck, op. cit. pp. 230--J44. 

’The version survives in a British Museum MS.; see Wright’s 
Catalogue, p. Jig.' 
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be read (see Wright’s Syr. Lit. p. 9). According to his bio¬ 
grapher (Overbeck, p. 173) he himseH produced a version (or 
revision) of the New Testament in Syriac. This may have been, 
as Wright suggests {Syr. Lit. p. ii), “ a first step in the direc¬ 
tion of the Philoxenian version.” Kut there is great probability 
in F. C. Hurkitt’s hypothesis that the product of Kabbiila’s 
work, at least as regards the Gospels, is to be found in the 
current Peshitta text, which “ represents the Greek text as 
read in Antioch about 400 a.d. ” and “ was prepared by Rab- 
bula . . . and published by his authority as a substitute for 
the Dialessaron.”' 

Rahhula seems to have been a man of great force, devotion 
and self-denial: on the one hand intellectually gifted, and on 
the other thoroughly consistent in his practice of religion. 
But his altracdiveness is marred, as in the case of many of 
his contemporaries, by the bitterness of a narrow orthodoxy. 

(N. M.) 

RABELAIS, FRAHQOIS (c. 1490-1553), French humorist, 
was born at Chinon on the Vienne in the province of Touraine. 
"^he date of his birth is wholly uncertain : it has been put by 
tradition, and by authorities long subsequent to his death, as 
1483, 1490, and 1495. Tliere is nothing in the positive facts of 
his life which would not suit tolerably well with any of thc.se 
dates; most 17th-century authorities give the earliest, and this 
also accords best with the age of the eldest of the Du Bellay 
brothers, with whom Rabelais was (perhaps) at .school. In 
favour of the latest it is urged that, if Rabelais was born in 1483, 
be must have been forty-seven when he entered at Montpellier, 
and proportionately and unexpectedly old at other known 
periods of his life. In favour of the middle date, which has. as 
far as recent authorities are concerned, the weight of consent in 
its favour, the testimony of Guy P,atin (1601-1672), a witness of 
some merit and not too far removed in point of time, is invoked. 
The only contribution which need be made here to the con¬ 
troversy is to point out that‘if Rabelais was born in 1483 he 
must have been an old man when ho died, and that scarcely 
even tradition speaks of him as such. 

With regard to his birth, parentage, youth, and education 
everything depends upon this tradition, and it is not until he 
was according to one extreme hypothesis thirty-six, according 
to the other extreme twenty-four, that we have solid testimony 
respecting him. In the year 1519, on the 5tb of April, the 
]’'ran(;nis Rabelais of history emerges. The monks of Fontenay 
le Comte bought some property (half an inn in the town), and 
among their sign.atures to the deed of purchase is that of Francois 
Rabelais. Before this all is cloudland. It is said that he had 
four brothers and no sisters, that his father had a country 
property called La Devini^rc, and w.as either an apothecary 
or a tavern-keeper. Half a century after his death De Thou 
mentions that the house in which he was born had become a 
tavern and then a tcnni.s-court. It still .stands at the corner of 
a street cidled the Rue de la Lamproie, and the tradition may be 
correct. An indistinct allusion of his own has been taken to 
mean that he was tonsured in childhood at seven or nine y'ears 
old ; and tradition .says that he was sent to the convent of 
Seuilly. From Seuilly at an unknown date tradition takes him 
either to the university of Angers or to the convent school of 
La Baumette nr I21 Basmctle, founded by good King Reni in 
the neighbourhood of the Angevin capital. Here he is supposed 
to have been at school with the brothers Du Bellay, with Geoffroy 
d’Estissac and others. The next stage in this (so far as evidence 
goes, purely imaginary) career is the monastery of Fontenay le 
Comte, where, as has been seen, he is certainly found in 1519 
holding a position sufficiently senior to sign deeds for the com¬ 
munity, where he, probably in 1511, took priest’s orders, and 
where he also pursued, again certainly, the study of letters, and 
especially of Greek, with ardour. From this date, therefore, 
he becomes historically visible. The next certain intelligence 
which we have of Rabelais is somewhat more directly bio- 

' See S. Ephraim’s Quiilalian.s from the Gospel (Cambridge, 1901), 
p, 57f.; Etangelion du-Mepharreshe (Cambridge, 1904), ii. 5: and 
Early Eetstern Chnstianilv (Lonilon, 1904), lecture ii. 


graphical. The letters of the well-known Greek scholar Budacus, 
two of which arc addressed to Rabelais himself and several more 
to his friend and fellow-monk Pierre Amy, together with some 
notices by Andr 4 Tiraqueau. a learned jurist, to whom Rabelais 
rather than his own learning has secured immortality, show 
beyond doubt what manner of life the future author of Gargantua 
led in his convent. The letters of Budacus show that an 
attempt was made by the heads of the convent or the order to 
check the studious ardour of these Franciscans; but it failed, 
and there is no positive evidence of anything like actual perse¬ 
cution, the phrases in the letters of Budacus being merely the 
u.sual exaggerated Ciceronianism of the Renaissance. .Some 
books and papers were seized as suspicious, then given back as 
innocent; but Rabelais was in all probability disgusted with the 
cloister—indeed his great work shows this beyond dbubt. In 
1524, the year of the publication of Tiraqueau’s book above 
cited, his friend Geoffroy d’Estissac procured from (dement VII. 
an indult, licensing a change of order and of abode for Rabelais. 
From a Franciscan he became a Benedictine, and from Fontenay 
be moved to Maillczais, of which Geoffroy d’Estissac was bishop. 
But even this learned and hospitable retreat did not apparently 
satisfy Rabelais. In or before 1530 he left Maillezais, abandoned 
his Benedictine garb for that of a secular priest, and, as he 
himself puts it in his subsequent Supplicatio pro Apostasia to 
Pope PiUil III., “ per secvlum din vagatus fuit.” For a time the 
Du Bcilays provided him with an abode near their own chateau 
of lAngey. He is met at Montpellier in the year ju.st mentioned. 
He entered the faculty of medicine there on the 16th of September 
and became bachelor on the ist of November, a remarkably 
short interval, which shows what was thought of his acquire¬ 
ments. Early in 1531 he lectured publicly on Galen and 
Hippocrates, while his mure serious pursuits seem to have been 
chequered by acting in a morale comedie, then a very frequent 
university amusement. Visits to the lies d’Hiircs, and the 
composition of a fish .sauce in imitation of the ancient garuin, 
which he sent to his friend Etienne Dolet, are associated, not 
very certainly, with hjs stay at Montpellier, which, lasting 
rather more than a year at first, was renewed at intervals for 
several years. 

In 1532, however, he had moved from Montpellier to Lyons. 
Here he plunged into manifold work, literary and professional. 
He was appointed before the beginning of November physician 
to the Hotel Dieu, with a .salary of forty livres per annum, 
and lectured on anatomy with demonstrations from the human 
subject. He edited for Sebastian Gryphius, in the single 
year 1532, the medical Epistles of Giovanni Manaidi, the 
Aphorisms of Hippocrates, with the Ars Farva of Galen, and 
an edition of two supposed Latin doaiments, which, however, 
happened unluckily to be forgeries. 

At this time Lyons was the centre and to a great extent 
the headquarters of an unusually enlightened society, and 
indirectly it is clear th.at Rabelais became intimate with this 
society. A manuscript distich, which was found in the Toulouse 
library, deals with the death of an infant named Th^odule. 
whose country was Lyons and his father Rabelais, but we 
know nothing more about the matter. What makes the 
Lyons sojourn of the greatest real importance is that at this 
time probably appeared the beginnings of the work which was 
to make Ralielais immortal. It is necc.ssary to say “ probably,” 
because the strange uncertainty which rests on so much of his 
life and writings exists here also. There is no doubt that both 
Gargantua and Pantagruel were popular names of giants in 
the middle ages, though, curiou.sly enough, no mention of the 
former in French literature much before Rabelais’s time has 
been traced. In 1526, however, Charles de Bordigni, in a 
satiric work of no great merit, entitled la Legende de Pierre 
Faifeu, has the name Gargantua with an allusion, and in 1532 
(if not earlier) there appeared at Lyons les Grandes el inestimabUs 
chrohiques du grand el enorme giant Gargantua. This is a short 
book on the plan of the later burlesques and romances of the 
Round Table. Arthur and Merlin appear with Grantgosier, 
as he is here .spelt, Galemellc (Gargamclle), Gargantua himself, 

XXII. 25 
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and the terrible mare. But there is no trace of the action or 
other characters of Gargantua that was to be, nor is the manner 
of the piece in the least worthy of Rabelais. No one supposes 
that he wrote it, though it has been supposed that he edited 
it and that in reality it i.s older than 1532, and may be the 
direct subject of Bordigne's allusion six years earlier. What 
does, however, seem probable is that the first book of Panlagruel 
(the second of the whole work) was composed with a definite 
view to this chap book and not to the existing first book of 
Gargantua, which was written afterwards, when Rabelais dis¬ 
covered the popularity of his work and felt that it ought to 
have some worthier starting-point than the Grandts cht^nigties. 
The earliest known and dated edition of Pantagruel is of 1533, 
of Gargaitiua 1535, though this would not be of itself conclusive, 
especially as we actually possess editions of both which, though 
undated, seem to be earlier. But the definite description of 
Gargantua in the title as " Pfere de Pantagruel,” the omission 
of the words “ second livre ” in the title of the first book of 
Pantagruel while the second and third are duly entitled “ tiers ” 
and “ quart,” the remarkable fact that one of the most im¬ 
portant personages, Friar John, is absent from Itook ii., the 
first of Pantagruel, though he appears in book i. {Gargantua), 
and many other proofs show the order of publication clearly 
enough. There is al.so in existence a letter of Calvin, dated 
tS 33 " in which he speaks of Panlagruel, but not ol Gargantua, 
as having been condemned as on obscene book. Besides this, 
1533 saw tile publication of an almanac, the first of a long 
series which exists only in titles and fragments, and of the 
amusing Prognostication Panlagrueline (still, be it observed, 
Pantagruelinc, not Gargantuine). Both this and Pantagruel 
itself were published under the anagramraatic pseudonym 
of ” Alcofribas Nasier,” shortened to the first word only in 
the case of the Prognostication. 

This busy and interesting period of Rabelais’s life wxs brought 
to a close apparently by his introduction or reintroduction to 
Jean du Bellay, who, in October 1533, passing through Lyons 
on an embas.sy to Rome, engaged Rabelais as physician. The 
visit did not last very long but it left literary re.sults in an 
edition of a description of Rome by Marliani, which Rabelais 
published in September 1534. It is also thought that the 
first edition of Gargantua may have appearfd this vrar. 

In the spring of 1535 the authorities of the Lyons hospital, 
considering that Rabelais had twice absented himself without 
leave, elected Pierre de Castel in his room ; but the documents 
which exist do not seem to infer that any blame was thought 
due to him, and the appointment of his successor was once 
definitely po.stponed in case he should return. At the end 
of 1535 Rabelais once more accompanied Jean du Bellay, 
now a cardinal, to Rome and stayed there till April in the 
next year. This stay furnishes some biographical documents 
of importance in the shape of letters to Geofifroy d’Estissac, 
of the already-mentioned Supplualio pro Aposlasia, and of 
the bull of absolution which was the reply to it. 'I'his bull 
not only freed Rabelais from ecclesiastical censure, but gave 
him the right to return to the order of .St Benedict whei he 
chose, and to practise medicine. He took advantage of this 
bull and became a canon of St Maur. In 1537 he took his 
doctor’s degree at Montpellier, lectured on the Greek text 
of Hippocrates, and next year mode a public anatomical 
detnonstratioo. During these two years he seems to have 
resided either at Montpellier or at Lyons. But in 1539 he 
entered the service of Guillaume du Bellay-Langey, elder 
brother of Jean, and would appear to have been with hiin 
(he was governor of Piedmont) till his death on gth January 
1543, Rabelais wrote a panegyrical memoir of Guillaume, 
which is lost, and the year before saw the publication of an 
edition of Gargamlua and Pantagruel, book i., together (both had 
been repeatedly reprinted separately), in which some dangerous 
expresions were cut away. Nothing at all is known of his 
life, whereabcmt.s, or occupations till the publication of the 
third book, which appeared in 1546, “ avec privilege du roi,” 
which bad been given in September 1545. 


Up to this time Rabelais, despite the condemnation of the 
Sorbonne referred to above, had experienced nothing like 
persecution or difficulty. Even the spiteful or treacherous 
act of Dolet, who in 1542 reprinted the earlier form of the 
books which Rabelais had just slightly modified, seems to have 
done him no harm. But the storm of persecution which 
towards the end of the reign of Francis I. wa.s fatal to Dolet 
himself and to Des Periers, while it exiled and virtually killed 
Marot, threatened him. There is no positive evidence of any 
measures taken or threatened against him ; but it i.s certain 
that he passed nearly the whole of 1546 and part of 1547 at 
Metz in Lorraine as physician to the town at the salary of 
120 livres, and Sturm .speaks of him as having been “ cast 
out of France by the times ” (with the exclamation niy 
Xpdywv) in a contemporary letter, and says that he himself in 
another letter gives a doleful account of his pecuniary affairs 
and asks for assistance. At I'Yaneis’s death on 3i.st March 
1547 Du Bellay went IC) Rome, and at some time not certain 
Rabelais joined him. He was certainly there, in February 1549, 
when be dates from Du BclU”,>’s palace a little acexiunt of the 
festivals given at Rome to celebrate the birth of the, second 
son of Ilenry II. ami Catherine de’ Medici. This account, 
the .'iriomachie as it is called, is extant. In the same year a 
monk of Fontevrault, Gabriel du Puils-Ucrbault, made in a 
book called Thenlimuslhit first of the many attacks on Rabelais. 
It is, however, as vague as it is violent, and it does not .seem 
to have had any effect. Rabelais had indeed again made lor 
himself protectors whom no clerical or .Sorbonist iealou.sy could 
touch. The Sciumachie was written to the cardinal of Guise, 
whose family were all-powerful at court, and Rabelais dedicated 
his next book to Odet de Ghatillon, altcrwards cardinal, a man 
of grea. influence. Thus Rabelais was able to return to France, 
and in 1550 was presented to the livings of Meudon and St 
Christophe de Jamhet. It may, however, .surprise those who 
have been accustomed to hear him spoken of as “ cure de 
Meudon,” and who have read lives of him founded on legend, 
to find that there is very Httle ground for believing that he 
ever officiated or resided there. He certainly held the living 
but two years, resigning it in January '1,52 along with his other 
benefice, and it is noteworthy lhat at the cjiLscopal visitation 
of 1551 he was not present. To this .supposed res-Jence at 
Meudon and to the previous stay at Rome, however, are 
altarhed two of the most mischievous items of the legend, 
though fortunately two of the most easily refutable. It is 
said that Rabelais met and quarrelled with Joachim du Bellay 
the poet at Rome, and with Konsard at Meudon and elsewhere, 
that this caused a breach between him and the Pleiadc, that he 
satirized its classicizing tendencies in the episode of the Limousin 
scholar, and that Ron.sard after his death avenged himself 
by a libellous epitaph. 'The facts arc these. Nothing is 
beard of the quarrel with Du Bellay or of any meeting with 
him, nothing of tlic meetings and bickerings with Ron.sard, 
till 1697, when Bernier tells the story without any authority. 
The supposed allusions to the Plciade date from a time when 
Ronsard was a small boy, and arc mainly borrowed from an 
earlier writer still, Geoffroy Tory. Lastly, the epitaph, read 
impartially, is not libellous at all, but simply takes up the 
vein of the opening scenes of Gargantua m reference to 
Gargantua’s author. Theie is indeed no reason to suppose 
that either Ronsard or Du BcUay was a fervent admirer of 
Rabelais, for they belonged to a very different literary school; 
but there Is absolutely no evidence of any enmity between them, 
and Du Bellay actually refers to Rabelais with admiration. 

Some chapters ot Rabelais’s fourth book had been publislred 
in 1548, but the whole did not appear till 1552. The Sorbonne 
censured it and the parliament suspend^ the sole, taking 
advantage of the king’s absence from Paris. But it was soon 
relieved of the su.spension. He died, it is said, on the 9th of 
April 1553, but actual history is quite silent save on the point 
that he was not alive in May of the next year, and the legends 
about his deathbed utterances—“ La farce est jou^e,” “ Jc 
vais chercher un grand peut-Slre,” &c.—arc altogether 
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apocryphal. The same may be said of the numerous silly 
storie.s told of his life, such as that of his procuring a free 
passage to Paris by inscribing packets “ Poison for the king/’ 
and so forth. 

Ten years after the publication of the fourth book and nine 
after the supposed date of the author’s death there appeared 
at Lyons sixteen chapters entitled VlU soiinanic par maklte 
Franfois Rabelais, and two years later the entire fifth book 
was printed as such. In 1567 it look place with the others, 
and has ever since appeared with them. But from the 
beginning of the 17th century there have never been wanting 
disbelievers in its authenticity. 'Hie controversy is one of 
some intricacy, but as it is also one of capital importance in 
literarj' history the heads of it at least must be given here. 
The opponents of the book rely (1) on the testimony of a 
certain Louis Guyon, who in 1604 declared that the fifth book 
was made long after Rabelais’s death by an author whom he 
know, and who was not a doctor, and on the assertion of the 
bibliographer Du Verdicr, about the same time, that it was 
writt'n oy an “ ecoiier de Valence ” ; (r) on the fact that (he 
anti-monastic and even anti-(*atholic polemic is much more 
accentuated in it ; (3) on the arguments that parts are 
apparently replicas or rough drafts of pjcssiiges already 
appearing in the four earlier books ; and (4) tliat some allusions 
are manifestly posterior to even the furthest date which can 
he a.ssigncd for the reputed author’s derease. On the other 
hand, it is urged that, though Guyon and Du Verdicr were in 
a sense contemporaries, they wrote long after the events, 
and that the testimony of the former is vitiated, not merely 
by its extreme, vagueness, but by the fact that it occurs in a 
plaidoycr, tending to exculpate ph)'sicians from the charge of 
unorthodoxy ; that Du Verdier in another place a.ssigns the 
FanUiyrufline Prof^nosliralion to this same unknown student 
of Valence, and had therefore probably eonfitsed and hearsay 
notions on the subject; th'at the rasher and fiercer tone, as 
well as the apparent repetitions, art; sufficiently accounted 
lor on the supposition that Rabelttis never finally revised the 
hook, which indeed dtites show that he could not have done, 
as tlic fourth was not finally settled till just before his death ; 
and that it is perfectly probable, and intleed almtcst certain, 
that it was prepared from his papers by another hand, which 
is responsible for the anachronous allusions above referred to. 
But the strongest argument, and one which has never been 
attacked by authorities really competent to judge, is that 
the “ griffe de I’aigle ” is on the honk, and that no known 
author of the time except Rabelais was capable of writing the 
passage about the Chats fourres, the better part of the history 
of Queen Whims (La Quinte) and her court, and the conclusion 
giving the Oraele of the Bottle. To this argument we believe 
that the more competent a critic is, both by general faculty 
of appreciation and by acquaintance with contemporary 
French literature, the more positive will be the assent that he 
yields. The reader mu.st, however, he on hLs guard against 
confusing the authenticity of the fifth hook generally with 
that of supposed early copies of it. Quite recently it was 
announced that an edition of X54p had turned up in Germany ; 
but the investigations of M. R. Stein, un Rabelais apacryphe 
(igoi), repeated and confirmed by M. A. Lefranc in the 
Revue des etudes Rabelaisiennes (1905), disposed of the matter. 
The substance of the apocryphal document is quite different 
from our fifth book. 

Gargaittua and fantagrml, notwithstaniUng their liigh literary 
standing and tlie frequency with which certain passivges iron) them 
are cited, are, owing partly to th<‘ir archaism of Language and partly 
to the extreme- licence whieli their author has allowed iiimself, so 
little read tliat no notice of them or of him could be complete 
without some sketch of their contents. The first book, GargaiUua, 
describes the birth of that hero (a giant and the son ol gigantic 
parents), whose nativity is ushered in by the account of a 
tremendous feast. In this the biirles<iue exaggeration of the 
pleasures of eating and drinking, which i.s one of tlie cfiiel exterior 
notes of the whole work, is puslied to an extreme—an extremo which 
has attracted natural but perhaps undue attention. Very early, 
however, the author becomes serious in contrasting the early 
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education of his hero—a satire on the degraded schools oi the midd-le 
ages—^with its subsequent and reform^ stage* in the account of 
■which uU the beat ami noblest ideas of the humanist Renaissance in 
reference to petiaKoxy are put with exceptional force. Gar^antua 
IS recalled from Parw, whither he had been sttu to finish his educa¬ 
tion. owing to a war between hia father. Grandgosier, and the 
neighbouring king, Picrochole. This war isdescribed at great length, 
the chief hero of it being the monk. Friar John, a very unclcrical 
cleric, in whom Kabelais greatly delights. Picrochcile defeated 
and peace made. Gargantua establishes the abbey of Thelema in 
another ol Rabelais’s most elaborate hterury passages, where all 
the points mo.st obnoxious to him in monastic life are indicated 
by the assignment of tlieir exact opjmsiteK to this model convent. 
The second book, which introduces the principal hero of tlu- whole, 
Pantagioel, Gargautua’s sou, is, on any other hypothesis but that 
already suggested of its prior composition, very difficult to explain, 
hut ill itself it i.s intelligilile enough. Paniagruel goes through 
something like a second edition (really a first) of the e<lucaUoncd 
exjieriences of his father. Like him, he goes to Paris, and there 
meets with Pannrge, the principal friuinph of Rabelaisian character- 
drawing, and the most original a.s well as puatUng figure of the hook. 
Panurge has almost all intellectual accomplishments, but is totally 
devoid of morality : he is a coward, a drunkard, a lecher, a spiteful 
trickster, a Hpendlhnft, but all the while inliziitely amusing. This 
book, like the other, has a war in its latter pari ; Gargantua scarcely 
appears in it and Friar John not at all. It is not till Ihe opening 
of the third lx>ok that the most important action begins. Tiiis 
arises from Panurge’s delernuaation to marry—a deternunation, 
however, wliuh is very hulf-heartod, and which leads him to consult 
a vast number of authorities, each giving occasion for s;i}ire of a 
more or less complicated kind. At last it is deternmieii that 
Pantagrucl ami hi.s followers (Friar John has reappeared m the 
suite of the pnnee) shall set sail to consult tlie Oracle of file Dive 
liovUeillc. , The bexjk ends with the obiicurest passage of the whole, 
mi elaborate eulogy ot the *’ herb paiitagruelioii/' which appears 
to he. if it is anything. hemj>. Only two probable explanations 
of this have been ottered, the one seeing in it an anticipation of 
Josepli de Maislre's gloriiication of the executioner, the other a 
eulogy of work, hemp being on the whole the mo-st siirviceable 
of vegetable products fur that purpose. The fourth and fifth 
tKK;ks arc entirely taken up with a description of the voyage. Many 
strange places with stranger names are visited, some of them 
ottering obvious satire on human iostiluliotis, others, except by 
the most far-fetched explanations, resolvable into nothing but 
sheer extravaganxu. At last the Laud of Lauterns. borrowed from 
I.ucian, is reached, and the Oracle of the Bottle is consulted. This 
yields the single word Trinq/* which the attendant priestess 
declares to be tlie most gracious and intelligible she has ever heard 
from it. Panurge takes this as a sanction of his marnage, and t)ie 
bock ends abruptly. This singular romance is diversified by, or, 
to jspeak more pro^ierly, it is the vehicle of the most bewildering 
abundance of digression, burlesque amplification, covert satin- 
on things political, social and religious, miscellaneous erudition 
of the literary and scientific kind. Kverywhere the author lays 
stress on the excellence of " Pantagruelisni,” and the reader who is 
himself a Pantagruelist (it is perfectly idle for any other to attempt 
the hook) soon discovers what this means. It is, in plain Englisn. 
humour. The definition of humour is a generally acknowledged 
crux, and till It is defined the definition of Pantagruclisra will be in 
the same position. But that it consists in the extension of a wide 
sympathy to all human aflairs, together with a comprehension of 
their vanity, may be said as safely a.s anything else. Morosenep-s 
and dogmatism are as far from the Pantagrueiisni of Rabelais as 
maudlin sentimentality or dilettantism. Perhaps the chief things 
lacking in his attitude are, in the first place, reverence, of which, 
however, from a few passages, it is dear he was by no means totally 
devoid, and secondly, an appreciation of passion and poetry. Here 
ami there there arc touches of the latter, as in the portrait of Qumt- 
es.sence, but pas.sion is everywhere absent—an absence for which 
the comic structure and plan of the book do not by any means supply 
a complete explanation. 

For a general estimate of Rabelais’s litera^ character and in¬ 
fluence the reader may he referred tothe article French Litehatuke, 
But some detailed remarks must be given here. There art* thre^^ 
questions without the discussion of which this notice of one of the 
foremost writers of the world would not be worthy of its present 
place. These are—What is tlie general drift and purpose of 
Car^antua and Pantasrucl. supposing there to be any ? What 
defence can be offered, if any defence is needed, for the extra¬ 
ordinary licence of language and imagery which the author has 
permitted himself ? What was Ills altitude towards the great 
questions of religion, philosopliy and politics ? These questions 
succeed each other in the order of reason, and the answer to each 
assists the resolution of the next. 

There have been few more remarkable instances of the luc^ 
commentatoria than the work of the editors of Rabelais. Almost 
every one appears to have started with a Rabelais ready made in 
, his bead, anu to have, so to speak, read that Rabelais into the 
I book. Those who have not done this, like Lc Duchat, Motteux 
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and Esmangart, have generally committed the error of tormenting 
themselves an<i tlteir author to iind individual explanations of 
personages and events. The extravagance of the last-named 
commentator takes the form of seeing elaborate allegories ; that 
of some others devotes itself chiefly to identifying the characters 
of the romance with more or less famous historical persons. But 
the first blunder, that of forming a general hypothetical conception 
of Rabelais and then adjusting intiTpretatioii of the work to it, 
is the commoner. This conception, however, has singularly varied. 
According to some expositors, among wliom one of the latest and 
not the least respectable is M. Fleury, Rabelais is a sober reformer, 
an apostle of earn<*.st work, of sound education, of rational if not 
dogmatic religion, who wraps u]) his morals in a farcical envelope 
partly to make tlicm go down with the vulgar and partly to siiield 
nimself from tlte consequences of his reforming zeal. According 
to others, of whom we have had in !’-ngland a distinguished example 
in Sir Walter Bo.sant, Rabelais is all this but with a difference. He 
iH not religious at all ; he is more or less anti-religious ; and his book 
is more or less of a general protest against any attempt to explain 
supernatiirallv the riddle of the earth. According to u third class, 
tlie most distinguished recent representative of which was M. Paul 
j.,acroix, the Rabelaisian legend does not so much err in principle 
as it invents in fact. Rabelais is the incarnation of the “ esprit 
Gaiilois," a jovial, careles.s soul, not destitute of common sense or 
even acute intellectual pow'cr, but first of all a good fellow, rather 
preferring a broad jest to a fine-pointed one, and rollicking through 
life like a good-natured undergraduate. Of all these views it may 
be said that tliosc who hohl them arc obliged to shut their eyes 
to many things in the book and to see iu it many which are not 
there. Tlie religious part of thematterwill bedealtwith pre.sently ; 
but it is impossible to think that any unbiased judge reading 
Rabelais can hold the grave-philosopher view or the reckicss-good- 
fellow view without modifications and allowances which practically 
deprive either of any value. Those who, as it has bfcii happily 
put, identify Rabelais with Pantagruel, strive in vain, on any view 
intellectually consistent or morally respectable, to account for the 
vast ocean of pure or impure laughter and foolery which surromuls 
the few solid islets of sense and reason and devotion. Tho.se who 
in the same way identify Rabelais witli Panurge can never explain 
the education .sclieme, the solemn apparition of Gargantua among 
the farcical and fantastic variations on Panurge’s wedding, and many 
other pus.sages ; while, on the other hand, those who insist on a 
definite propaganda of any kind must justify themselves by their 
own power of seeing things invisible to ^dain men. liut the.se 
vagaries are not only unjustifiable ; they are entirely unnecos.sary. 
No one reading Rabelais without parti prU, but with a good know¬ 
ledge of the history and literature of his own time.s and tlie times 
which preceded luni, can have much difficulty in appreciating 
his book. He had evidently during his long aiul studiou.s sojourn 
in the cloister (a .sojourn w'hich was certainly not less than five-and- 
twenty years, while it may have been five-and>thirty. and of which 
the stiidiousness rests not on legend but on documentary evidence) 
acquired a vast slock of learning, lie was, it is clear, thtwoughly 
penetrated with the instincts, the hopes, and the ideas of the 
Renaissance in the form which it took in France, in England and 
in Germany—a form, that is to .say, not merely humanist but full 
of aspirations for social and political improvement, and above all 
for a joyous, varied, and non-ascetic life. He had thoroughly 
convinced himself of the abuses to which inonachi.sm lent il.self. 
La.stly, he had the spirit of lively satire and of willmgne.ss desiperc 
in Inco which frequently goes with the love of books. It is in the 
highest degree improbable that in beginning his great work he had 
any definite purpose or intention. The habit of burlesquing the 
rnmans d’aventttres was ho new one, and the form lent itself easily 
to the two literary exercisisi to which he was most disposed— 
apt and quaint citation from and variation on the classics and 
satirical criticism of the life he saw around him. The immense 
popularity of the first two parts induced him to continue them, and 
by <legrees(lhe genuineness ofthe fifth book.at any rate in substance, 
is here assumed) the possibility of giving the whole something 
like a consistent form and a regular conclusion presented itself to 
him. The voyage iu particular allowed the widest licence of 
satirical allusion, and he availed himself of that licence in the widest 
BCUbe. Here and there persons are glanced at. while the whole 
scenery of his birthplace and its neighbourhood is curiously worked 
in ; but for the most part the satire is typical rather than individual, 
and it is on the whole a rather negative satire. In only two points 
can Rabelais be said to be definitely polemic. He certainly ha(e<l 
the monkish system in the debased form in which it existed in his 
time ; he as certwnly hated the brutish ignorance into w'hich the 
earlier systems of education had suffered too many of their teachers 
an<l scholars to drop. At these two things he was never tired of 
striking, but elsewhere, even in the grim .satire of the Chat!; fourrfs, 
he IS the satirist proper rather than the reformer. It is in the 
very absence of any cramping or limiting purpose tliat the gr<*at 
merit and value of the book consi.st. It hoid.s up an almost per- 
feclly level and spotless mirror to the temper of the earlier 
Renaissance. The author has no universal medicine of his own 
(except Panlagruelism) to offer, nor has he anybody else'a universal 


medicine to attack. He ranges freely about the world, touching 
the laughable sides of things with kindly laughter, and every now 
and then dropping the risihih and taking to the rationalv. It is 
not indeed pos-siblc to <Icny that in the Oracle of the Bottle, beside.s 
its merely jocular and fantastic sense, there is a certain “ echo,” 
as it has been called. ” of the conclusion of the preacher,” a certain 
acknowledgment of the vamty of things. But in such a book such 
a note could hardly be wanting unless the writer had been a fanatic, 
which he was not, or a mere voluptuary, which he was not, or a 
dullard, which he was lea.st of all. It is. after all. little more than a 
suggestion, and is certainly not strengthened by anything in the 
body of the w'ork. Rabelais is, in short, if he he read without 
prejudice, a humorist pure and simple, feeling often in earnest, 
thinking almost always in jest. He is distinguished from the two 
men who alon»* can be compared with him in character of work and 
force, of genius combined—Lucian and Swift—by very marketl 
characteristics. He is much Jess of a mere mocker than Lucian, 
and he is entirely de.stitute. even when he deals with monks or 
pedants, of the ferocity of Swift. He neither sneers nor rage.s ; 
the rire immense which distinguishes him is altogether good-natured ; 
but he is nearer to Lucian than to Swift, and Lucian is perlmps 
the author whom it is most necessary to know in ordt*r to under¬ 
stand him rightlv. 

If this general view is correct it will probably condition to some 
extent the answer to be given to the two minor questions stated 
above. The first is connected with the great blemish of Gar^antna 
and Panta^ruel —their extreme coarseness of language and imagery. 
It IS somewhat curious that some of those who claim Rabelais as 
an enemy of the .supernatural in general have been the loudest to 
condemn this blemish, and that some of them have made the 
exceedingly lame excuse for him that it was a means of wraj>pmg 
up his propaganda and keeping it and himself safe from the notice 
of the powers that were. This is not complimentary to Rabelais, 
and, except in some very small degree, it is not likely to be triv. 
h'or as a matter of fact obscenity no less than impiety was charged 
against him by his ultra-ortho<fox enemies, ami the obscenity no 
less than the supposed imjjiety gave them a handle against lum 
before such bodies as the Sor!)onne and the parliaments. As for 
the extreme theory of the anli-Kvibelaisians, that Rabelais was a 
“dirty old blackguard ” w'lio liked filth and wallowed in it from 
choice, that hardly need.s comment. His errors iu this way are of 
cour.se, looked at from an absolute standard, unpardonable. But 
judged relatively there are several, we shall not say excuses, but 
explanations of them. In the first place, the comparative in¬ 
decency of Rabelais has been much exaggerate<l by persons 
unfamiliar with early French literature. The form of his book wa.s 
above all things popular, and the popular J'Yench literature of the 
middle ages as distinguished from the courtly and literary literature, 
which was singularly pure, can hardly be exceeded iu point of coarse¬ 
ness. The fabliaux, the early burlesque romances of the Andisit'y 
class, the farctrs of the i«;th century. i‘(iual (the grotesque iteration 
and amplification which is the note oi Gayfiantua and Pantaf>yucl 
being allowed for. ami sometimes without tiiat allowance) the 
coarsest passages of Rabelais, lbs coarseness, moreover, disgusting 
as it is, has nothing of the corruption of refimnl voluptuousnrs-^ 
about it, and nothing of the sniggering indecency which disgraces 
men like Pope, like Voltaire, and like Sterne. It shows in its author 
a want of reverence, a want of decency iu the proper sense, a too 
great rciullncsa to condescend to the easiest kinn of ludicrous ideas 
and the kind most acceptable at that time to the common run of 
mankind. Idic general taste having been consideraldy refined 
since, Rabelais has in parts become nearly unreadable—the worst 
and most appropriate punishment for his faults. As for those 
who have tried to make his indecency an argument for his laxity 
in religious principle, that argument, like another mentioned 
previously, hardly needs discussion. It is notoriously false a.s a 
matter of experience, liabelais could not have written as lie has 
written in this respect and in others if he had been an earnestly 
piou.s person, taking heed to every act and word, ami studious 
equally not to offend and not to cause offence. But no one in his 
senses would dream of claiming any such character for him. 

This brings ns to the last point—what his religious opinions 
were, lie ha.s beem claimed as a free-thinker of all sliades, from 
undogmatic theism to athei.sm, ami a concealed Protestant. The 
last of these claims has now been very generally given up, and 
indeed Erasmus might quite as rea.sonably be claimed for the 
Reformation us Rabelais. Both dislikr*d and attacked the more 
crying abuses of their church, and both at the time and since have 
been disliked and attacked by the more imprudent partisans of 
that church. But Rabelais, m his own way. held off from the 
Reformation even more distinctly than Erasmus did. Tlie acens^tion 
of free-thinking, if not of directly anti-Christian thinking, has always 
been more common and has recently found much favour. It is, 
however, remarkable that those who hold this opinion never give 
chapter and verse for it, and it may be .said confidently that chapter 
and verse cannot be given. The saying.s atlribntei .1 to Rabelais 
which colour the idea (such as the famous ** Je vais rhercher un 
grand neut-Stre,” said to have been uttered on lus death-bed) 
arc, as ha.s been said, purely apocryphal. In the book itself nothing 
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of the kind is to be found. Perhaps the nearest approach to it is a 
jest at the Sorbonne couched in the Pauline phrase about “ the 
evidence of things not seen,” which the author removed from the 
later editions. But irreverences of this kind, aa well as the frequent 
burlesque citations of the Bible, whether commendable or not, 
liad been, were, have since been, and are common in writers whose 
orthCKloxy is unquestioned ; and it must be remembered tliat the 
later Middle Age. which in many r<!sperts Rabelais represents 
almost more than he does the Henatssanco, was, with all its un¬ 
questioning faith, singularly reckless and, to our fancy, irreverent 
in its use of the sacred words and images, which were to it the 
most familiar of all images and words. On tlic other hand, there 
are in the book, in the tlescription of Gargantua'.s ami Pantagruel’s 
education, in the sketch of the abbey of Thelema. in several passages 
relating to Pantagrucl, expressions wliicli either signify a sincere 
and unfeigned piety of a simple kind or else are inventions of 
the most detcstal)le hypocrisy. For tliesc passages are not, like 
many to be found from tlie Renaissance to the end of the i8fh 
century, obvious flags of truce to cover attacks—mere, bowings 
in the house of Rimmou to prevent evil consequences. There is 
absolutely no sign of the tongue in the cheek. They are always 
written in tlie author's highest style, a style perfectly eloquent 
und unaffeeled ; they can only be interpreted (on the free-thinking 
hypothesis) as allegorical with the greatest difhr.ulty and oln»curity, 
uiid it is pretty certain that no one reading the book without a 
thesis to prove would dream of taking lliem in a nou-nalural sense. 
It is not. indeed, to be contended that Rabelais was a man with 
whom religion was in detail a constant thought, that he liad a very 
lender conscience or a very scrupulous orlhotloxy. His form ot 
religious sentiment was not evangelicaT or mystiea), any more than 
It was ascetic or ceremonial or dogmatic. As r<!gards one of the 
accepted iloctrines ol his own church, tiu* excellence of the celibate 
life, of jiovfTly, ami of elaborate obedience to a rule, he no doubt 
was a strong dissident ; but the evidence that, as a Christian, he 
was unorthodox, that he was even a heretical or latitudinarian 
thinker in regard to those doctrines which l.ie various Christian 
t.hur(.hes hav<- in common, is not merely weak, .’t i.s practically non¬ 
existent. Tiie counter-testimony is, indeeil, not very strong and 
still le.ss detailed. Hut that is not the point, is siifticient to 
say tliat there is absolutely nothing within the covers ot Kabelais’.s 
work.s incompatible with an orthocioxy winch would be recognized 
U.S suflicieut i)y Christendom at large, leaving out of the question 
those points of doctrine and practice on which Christian.s difier. 
Hi‘\'ond this no wise man go, and short of it hardly any un¬ 
prejudiced man will stop. 

RunTOGRArnv.—The d.-ites of the original editions of Rabelais’s 
works have been given wiicre possible already. The earlier books 
were rejieatedly reissued during the author's life, and always with 
some correction. What may be called the first complete edition 
ai)])ear<‘d in I 'h/ at Lyons, published by Jean Martin, ft is com¬ 
puted that no less than sixty editions were printed lu'fore the dose 
of the ibth <enturv. A very eonsiderable time, howtwer, elapsetl 
before the works were, properly .speaking, edited. Iluet devoted 
much pains to them, but lus results were nol matle public. The 
first edition which calls lor notice, except in a complete biblio- 
graphv, is that of T.e Duchat (Amsterdam, 1711). Le Duchat was a 
very cari'ful stmlent. and on tlie whole a very en'jcicnt editor, being 
perhaps, of the group of students of old French at the beginning 
of the iHth century, whicli included La Monnoye ami others, the 
most sober, critical and accomplished. But at that time the 
knowledge of the period was scarcely far enough advanced. The 
next important date In the bibliography of Rabelais is 1823, in 
which year appeared the most elaborate edition of hts work yet 
publishe<l, that of Ksmangart and Jolianneau (c> vols.). including 
for the first lime the Drolatiqurs, a spurious but early and 

nol uninteresting collection of grote.sque figure drawings illus¬ 
trating Gargantua and Pantagrucl, and the second edition of M. 
de rAulnaye, containing a had text but a useful glossary. From 
this time the editions have been very numerous. Among them 
may be mentioned those illustrated by Gustave Dor6. first on a 
small scale (18^4), afterwar<ls more elaborately (1870); that of the 
Collection Pidol by Burgand dos Marets and Rathery (1857 and 
later); the BibliotluViue EU6virienne edition by MM. F.acour and 
.A. de Montuiglon ; that of (he Nouvello Collection jannet (seven 
small volumes. 1867'74). completed by M. Moland and vory useful; 
and lastly, the edition of kl. MartyLavoaux in the (Collection 
I.emerre (V8b8'i903), the handsomesi, the most accurate, and the 
most complete, in the scholarly sense, yet published. Commentaries 
on Rabelais, inilem’ndcnt of editions, have been numerous from 
the work of Jean Bi’rnier. /ugcwcu/ ct nouvelles ohsiervatiom svr tes 
aiHvrcs . . . dc M. Francnif, Rabrtau (1697). onw'ards. Of those of the 
last half-century the best are, besides cs.savs in the works of most 
of the great critics: K. No^d, Hahclah (1850); A Mayrargues, 
Rahrlah (kSCjS) ; Jean Fleury (187b); Paul Stapfer (the best of all) 
(i88q) ; and G. Vallat (1899). Sqrarate points Have been treated 
importantly by A. Heulhard, Drrfttdrcs dc Rabelais (1884), 

and others ; while the Rrvue des tHudes RahetaUienneshgo-*, onwards) 
contains valuable studies, especially those of M. Abel Lefranc. 

Rabelais was very early popular in England. There are possible 
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allusious to him in Shakespearr, and tlie current clerical nolion of 
him ia very unjustly adopted by Marston in tlie words “ wicked 
Kabelais " ; but Bacon described him better as the preat jester of 
I-rance, and a Scot, Sir Thomas Tlrtiuliart, translated the earlier 
books in 1653. This W'as not worthily completed till the luckless 
Motteiix, or, as his compatriots call him, I,e Motteux, tiiiisheil it 
with an extensive commentary. It has ix’en frequently reprinted. 

new translation by W. b'. Smith appeared in iSgt. Criticism 
of a scattered kind on Rabelais in Knqlish is abundant, that ol 
ColeridKc beiuR the most important, while the constant evidence 
ol lus influence in Snulliey's Vuitor is also noteworthy. Rut he 
was hardly treated as a whole tieiore Sir Walter Besanl's book on 
the subject in the ” ForeiRn Classics for English Readers” (1S70), 
which the author followed up with Readings from Rabelais (iS«3). 
Somewhat elaborate tre.atments of him ill connexion with contem¬ 
porary literature will be found in C.corRe Saintsbury’s The Earlier 
RenaissttHce (igoi) and in A. Tilley's Ltkrature of the Frciieh 
Renaissance (1904). (G. Sa.) 

RABENER, GOTTLIEB WILHELM (1714-1771), German 
satirist, was born on the 17th of September 1714 at Wachau near 
Leipzig, and died at Dre.sden on the 22nd of Mardi J771. In 
J741 he made his dibul as satirist in Sdiwabc’s Belustigimgen 
des Verstandes und H’lter.r, and wa.s subsequently a contributor 
to the Bremer Beitruge. Kabener’s satires arc in prose and 
mainly levelled at the lollies ol the middle elasses. The papers 
whirh he published in the Bremer Beitriige were subsequently 
collected in a Summlung satirisrhrr Srhrijtrn (2 vols., 1751), to 
which two volumes were added in 1755. 

Knbener's Sdnittnhe IfcrAe appeared 111 0 vols. in 1777 ; the edition 
iiy ii. Ortlepp (1830) also contains his eorrespondence, tirst published 
bv C. F. Weissc in 1772. See P. Kiditer, Rabencr und l.iscow 1 1884). 
and 1 ), Jacoliv in Allg. Deutsche liiographie (1888). 

RABIRIUS, a Latin epic poet of the age of Augustus. Among 
the papyrus fragments discovered at Herculaneum in the early 
part of the iqth eentury were .sixty-seven (mutilated) hexa¬ 
meters, referring to the final struggle between Antony and 
Octavian and the death of Cleopatra, generally supposed to be 
part of a poem by Rabirius, since Seneca {De Benej. vi. 3, 1) 
informs us that he wrote on those subjects. If genuine, they 
justify the qualified commendation of Quintilian rather than the 
exaggerated praise of Velleius Patereulus (ii. 36, .3), who couples 
Rabirius and Virgil as the two most eminent poets of his time. 

Fragments in E. Halirens, I'ragmcnta Poetarum Romanorum 
(1885); W. .Scott, Fragmeitia Herculancnsia (Oxford, 1885); O. 
jfiblieck, Gesehichtc der romischen Dichiung, ii. (1889); M. Schanz, 
GeschieJite der romischen Litteraiur, ii. 1 (1899); Teuffel, Hist, of 
Roman Literature (Eng. trans., 1900), 252, 9. 

RABIRIUS, GAIUS, a Roman senator, who was defended 
(63 B.c.) by Cicero in a speech still extant. Nearly forty years 
after the death of L. Appuleius Saturninus, Titus Labienus 
(whose uncle had lost his life among the followers of Saturninus 
on that occasion) was put up by Caesar to accuse Rabirius of 
having been implicated in the murder. Caesar’s real object was 
to warn the Senate against interference by force with popular 
movements, to uphold the sovereignty of the people and the 
inviolability of the person of the tribunes. The obsolete accusa¬ 
tion of perduellio was revived, and the case was heard before 
Julius and Lucius Caesar as commissioners specially appointed 
(duoviri perduelUonis). Rabirius was condemned, and the 
people, to whom the accused had exercised the right of appeal, 
were on the point of ratifying the decision, when Mctellus Celer 
pulled down the military flag from the Janiculum, which was 
equivalent to the dissolution of the assembly. Caesar’s object 
having been attained, the matter was then allowed to drop. 

A nephew, known as C. Rabikius Postumus, was also 
defended by Cicero (54 b.c.) in the extant .speech Pro Rahirio 
Postumo, wlien charged w'ith extortion in Egypt and complicity 
with Aulus Gabinius (t/.v.). 

Sec Cicero, Pro Rabirio. eel. \V, E. HeitlamI (1882); Dio Cassitis, 
xxxvii. 26-28 ; H. Put.schc, Vber das genus judicii der Rede Ciceros 
pro C, Rabirio (Jena, 1881); O. Sclinlthess, Der Process des 
C. Rabirius (Fraueiifckl, 1891). 

RACAN, HONORS: DE BUEa, Marquis vk (i3il9-i(>7o), 
French poet, was bom at the. chateau of La Roche-Racan in 
1589. He became page at the court of Henry IV. and then 
entered the army, seeing some active service. Racan was very 
poor and was practically uneducated, for, if his own account 
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may be credited, he had not learnt even Latin. But in middle 
life he inherited some property, and he was thus able to devote 
himself to the practice of poetry, in which he was the faithful, 
and perhaps the most distinguished, disciple of Malherbe. He 
had known Malherbe when he was a page at the court of 
Henry IV., and had early contributed to the fashionable albums 
of the day. In 1615 he published his most important work, 
litrgeries, a dramatic pastoral in five acts, a part of which, 
entitled Arihinice, was played in 1618. Racan was also the 
autlior nt Sept psaunies (i()^i),Odes sacrics luets des psauiiies de 
David (1651), Deruims oeuvres ei poesies r.hretiennes (i66o), in 
all of which ho wa-s hampered by his inability to read the sacred 
writings except in other French paraphrases. He was one of 
the original members of the French Academy. He died in 
February 1670. 

Ili.s (Euvres camplllcs were edited l>y 'leii.'int de Latour in 1.S57. 
.and the edition includes a inoyraphical notice. Sec Sainte-Beuve. 
Cauiiitries dii lundi. 

RACCONIGI, a town of Piedmont, Italy, in the province of 
Cunco, 24 m. .S. of Turin, and 31 m. N. of Cuneo by' rail, 837 ft. 
above sea-kvcl. Pop. (1901) 7364 (town); 9077 (commune). 
It has a royal chateau built in 157 °> with a large park laid out 
in 1755 by the French gardener Molard from designs by Le 
Notre, and enlarged in 1835. Since 1901 it has been the summer 
residence of the king of Italy. 

RACCOON (or Racoon), a name borne by the typical repre¬ 
sentative of a group of American arboreal placental mammals 
belonging to the order Carnivora (7.1'.) and the family 
Procyonidae. The word is a eorruption of the North-American 
Indian “ arrathkune ” or “ arathcone.” The Fr. raton or 
raton laveur, Ger. Waschbdr, and other Kuropean names are 
derived from a curious habit the raccoon has of dipping or washing 
its food in water before eating it. The typical raccoon {Procyon 
htor) is a thickly built animal aixiut the size of a badger, with 
,a coat of long coarse greyish-brown hairs, short ears, and a 
bushy black-and-white-ringed tail. Its range extends over the 
whole of the United States, and stretches on the west northwards 



The Raccoon (Procyon iotor). 


to Alaska and southwards well into (ientral America, where it 
attains its maximum size. The following notes on the habits 
of the raccoon are from Dr C. Hart Merriam’s The Mammals of 
the Adirondacks :— 

“ Raccoons are oniiiivorous beasts and feed upon mice, small 
birds, birds' eggs, turlU's and their eggs, frogs, fish, criiYfish, molluscs, 
insects, nuts, fruits, maize and sometimes poultry. Excepting 
alone the bats and llying-squirrels, they are the most strictly 
nocturnal of all onr mammals, and yet 1 have several times seen 
them abroad on cloudy days. They haunt the banks of ponds 
and streams, and find much of their food in these places, such as 
crayfish, mussels and fish, although they are unable to dive and 
pursue the latter under water, like the otter and mink. They are 
good swimmers and do neft hesitate to cross rivers that lie in their 
path. . . . The raccoon hibernates during the severest part of 


the winter, retiring to its nest rather early, and appearing again 
in February or March, according to the earliness or lateness of the 
season. It makes its home high up in the hollow of some large 
tree, preferring a dead limb to the triiak itself. It does little in 
tlie way of constructing a nest, and from four to six young are 
commonly born nt a time, generally early in April in this region. 
The young remain with the mother about a year.” 

The South-American species, P. cancrivorus, the crab-eating 
raccoon, is very .similar to P. iotor, but differs by its shorter fur, 
larger size, proportionally more powerful teeth and other minor 
characters. It extends over the whole of South America, as far 
south as the Rio Negro, and i.s common in all suitable localities. 
Its habits are similar to those of the North-American species. 

RACCOON-DOG (Nyctereules procyonoides), a small wild dog, 
with sharp-pointed muzzle, short rounded ears, bushy tail and 
long fur, found in China, Japan and Amurland. The toUl 
length is about 33 in., of which tlic tail measures 4 in. The 
prevailing hue.s are black and du.sky yellow, the distribution of 
which varies in different individuals. In habit these dogs ore 
chiefly nocturnal; and tlie)- arc said to hibernate. In winter 
they feed on fish, and in summer on mice, forming small packs 
to hunt their prey. 

RACE, an homonymous word of which the principal meanings 
are (i) a trial or contest of speed ; (2) a tribe, breed, a group of 
individuals descended from a common ancestor. In the first 
case the word is an adaptation of O.Nor. ra'.r, a cognate form in 
O.E. being rats, rush, onset; while the O.E. descendant rcesf 
was frequently used in medieval poetry. The particular use 
of the word for a swift current of water running through a narrow 
ehiinncl, c.g. the Race of Alderney, and for the water conducted 
in an artificial channel to a point where its power is to he used, as 
in “ mill-race,” may be due to the O.Fr. rax or raze, probably 
of Hreton origin. The second word, an ethnical or national 
stork, comes from Fr. rase, adapted from Ital. razso, cf. Span. 
raza. It has been referred to an O.H.G. reiza, line, mark, 
cognate with Eng. “ write,” i.e. the line marking flc.sccnt. 

RACHEL (1821-1858), French a<trcss, whose real name 
was Elizabeth Felix, tlie daughter of poor J ew pedlar.s, was born 
on the 28th of February 1821, at Mumpf, in the canton of Aargau, 
Switzerland. At Reims she and her elder sister, Sophia, after¬ 
wards knowm as Sarah, joined a troupe of ftalian children who 
made their liY'iiig b)' singing in the cafes, .Sarah singing and 
Elizabeth, then only four years of age, collecting the coppers. 
In 1830 they came to Paris, where they sang in the streets, 
Rachel giving such patriotic .songs as the Parisienne and tlie 
Marseillaise, with a rude but precocious energy which evoked 
.special admiration and an aliundant .shower of coppers. IClienne 
Ghoron, a famous teacher of singing, was so impre-ssed with the 
talents of the two sisters that he undertook to give them 
gratuitous instruction, and after his death in 1833 they were 
received into the fonservatoire. Rachel made her first .appear¬ 
ance .at theOjTnnase in Paul Duport’.s La Vendeeme. on the 4tli 
of April 1837, with only mediocre success. But on the izth of 
June in the following jear she .succeeded, after great diffinilty, 
in making a debut at the Theatre Fran^i.s, as Camille in 
Corneille’s Horace, when her remarkable genius at once received 
general recognition. In the same year she played Roxane in 
Racine’s Bajazel, winning a complete triumph, but it was in 
Racine’s Phedre, which she first played on the 2ist of January 
1843, that her peculiar gilts were most strikingly manifested. 
Her range of characters was limited, hut within it she was 
unsurpassable. She excelled particularly in the impersonation 
of evil or malignant passion, in her pre.sentation of which there 
I was a majesty and dignity which firscinated while it repelled. 
By careful training her voice, originally hard and harsh, had 
become flexible and melodious, and its low and muffled notes 
under the influence of jxtssion possessed a thrilling and pene¬ 
trating quality that was irresistible. In pi,ays by conteraporaiy 
.authors she created the characters of Judith and Cleopatra in 
the tragedies of Madame de Girardin, but perhaps her most 
successful appearance was in 1849 in Scribe and Legouv^ s 
Adrienne Lecouvreur, which was written for her. In 1841 and 
in 1842 she visited London, where her interpretations of Corneille 
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and Racific were the sensation of the season. In 1^55 she made a ambitious ode, La nymphe de la Seine, which was submitted 
tour in the United States with comparatively small success, before publication to Jean Chapelain, the too famous author of 
but this was after her powers, through continu^ ill-health, had the PucelU. Chapelain made many suggestions which Racine 
begun to deteriorate. She died of consumption at Cannet, near duly adopted. Nor did the ode bound his ambitions, for in 
Nice, on the 4th of January 1858, and was buried in the Jewish i6<k> he finished one piece, Amasie, and undertook another, 
part of the cemetery of PAre Lachaise in Paris. Rachel’s third Les Amours d’Ovide, for the theatre. The first, however, was 
sister was Lia Felix (?.».). rejected by the actors of the Marais, and it is not certain that the 

See Jules G. Janin, Rachel el la tragidie (11*58); Mrs Arthur other was ever finished or offered to those of the Hotel de 

Kennard, Rachel (Boston, i888); and A, do Faucigny-LiicioKe, Bourgogne. Racine’s letters show that he was intimate with 

Rachel el son iemps {igio'f. more than one actress at this time ; he also made acquaintance 

RACINE, JEAN (1639-1699), French tragic dramatist, was with Ija Fontaine, and the foundations at any rate of the 
born at La Fert6Milon in the old duchy of Valois on an uncertain legendary “society of four” (Hoilcaii, La Fontaine, Molifrre 
date in December 1639. He was certainly christened on the and Racine) were thus laid. 

sand, and the ceremony was at that time often, though not His relations were pretty certainly alarmed by this very 
invariably, performed on the day of birth. Racine belonged to a pardonable worldliness, though a severe expostulation witii 
family of the upper bourgeoisie, which had indeed been techni- him for keeping company with the abominable actors is perhaps 
cally ennobled some generations earlier, and bore the punning later in date. Racine was accordingly disturbed in his easy- 
arms of a rat and a swan {rat. cygne). The poet himself subse- going life at Paris. In November i66r he went to Uz6s in 
quently dropped the rat. His family were connected with lainguedoc to live with his uncle the Phre Sconin, vicar-general 
others of the same or a slightly higher station in La Fert6 and of that diocese, whose attempts to secure a benefice for his 
iU neighbourhood—the Desmoulins, the Sconins, the Vitarts, nephew were, however, in vain. Racine was back in Paris 
all of whom appear in Racine’s life. His mother was Jeanne before the end of 1663. His letters from Uzis to La Fontaine, 
Sconin, His father, of the same name as himself, \,t.s only to Le Vasscur, and others arc in much the same strain as 
four-and-twenty at the time of the poet’s birth. He r,eems to before, but there is here and there a marked tone of cynicism 
have been a solicitor (pronreur) by profession, and held, as his in them. He also attempted a little courtiership. An ode 
father, the grandfather of the dramatist, had done, the office of on the recovery of Louis XIV. from a slight illness probably 
controUur au grenier a .set. Racine was the eldest child. Little secured him the promise of a pension, of which he sjieaks to his 
more than a year afterwards his sister Marie was born and his j sister in the summer of 166.3. H is uncertain whether this 
mother died. Jean Racine the elder married again, but three i pension is identical with “ gratifications ’’which we know that 
months later he himself died, .and flic stepmother is never heard i Racine lor some years received, and which were sometimes 
of in connexion with the poet or his sister. They were left eight and sometimes six hundred livres. It would seem not, 
without any provision, but their grandparents, Jean Racine as one of these gratifications had been allotted In him the year 
the eldest and Marie Desmoulins, were still living, and took before he so wrote to hi.s sister. The ode in which he thanked 
charge of them. These grandparents had a daughter, Agnes, the king for his presents. La Renommee, is said to have intro- 
who figures in Racine’s history. .She was a nun and later abbess duced him to Boileau, to whose censorship there is no doubt 
of Port Royal under the style of Mere de Sainte Thiele, and that he owed much, if not everything ; and from this date, 
the whole family had strong Jansenist leanings. Jean Racine November 1663, the familiarity of “ the four ” seems to have 
the eldest died in 1649, and the poet was sent to the College de existed in full force. Unfortunately it is precisely at this date 
Beauvais. This (which was the grammar-school of the town that his correspondence ceases, and it is not renewed till after 
of that name, and not the famous (lollege do Beauvais at Paris) the. close of his brief but brilliant career as a dramatist (Eslhei 
was intimately connected with Port Royal, and to this place and Athalie excepted). From this time forward the gossip of 
Racine was transferred in November 1655. His special masters the period, and the Life by his son Louis, are the chief sources of 
there were Nicole and Lc Maitre. 'I'lie latter, in an extant information. Unfortunately Louis Racine, though a man of 
letter written to his pupil, speak.s of himself as “ votre papa.” i some ability and of unimpeached character, was only six years 
It is evident from documents that he was a very diligent .student I old when his father died, and had no direct knowledge. Still 
both at Beauvais and Port Royal. He wrote verse both in | his account represents family papers and traditions; and seems 
l,atin and French, and his Port Royal ode.s, which it has been the 1 to have been carefully, as it is certainly in the main impartially, 
fashion with the more fanatical admirers of his later poetry to written. From other sources — notably Boileau, Claude 
ridicule, are far from despicable. Brossettc and Jean Baptiste de Valincourt—a good deal of 

Rai ine stayed at Port Royal for three year.s.and left it, when pretty certainly authentic information is obtainable, and there 
nearly nineteen, in t.)ctober 1658. He was then entered .at the I exists a considerable body of correspondence between Boileau 
College d’Harcourt and boarded with his second cousin, Nicolas and the poet during the hast ten years of Racine’s life. 

Vitart, steward of the duke of Luynes. Later, if not at first. The first but the least characteristic of the dramas by which 
he lived in the Hotel de Luynes itself. It is to be observed that Racine is known. La Tki-haide, was finished by the end of 1603, 
his jan.senist surroundings continued with him here, for the and on Friday 20th June 1664 it was plajed by Molibre’s com- 
duke of Luvnes was a severe Port Rnyali.st. It is, however, pany at the Palais Royal theatre. Some editors assert tfiat 
clear from Racine’s correspondence, which, as we have it, begins Moliirc himself acted in it, but the earliest account of the 
in 1660 and is for some years very abundant and interesting, cast we have, and that is sixty years after date, omits his name, 
that he was not at all of an austere disposition at this though those of Madeleine Bbjard and Mademoiselle de Brie 
time. Occasional!v the liveliness of the letters passes the occur. There is also a tradition that Molibre suggested the 
bounds of strict decency, though there is nothing very shocking subject; but Louis Racine distinctly s.ays that his father 
in them, and those to Madame (or, as the habit of the time called wrote most of the play at Uzbs before he knew Molibre. From 
her. Mademoiselle) Vitart are free from anything of this kind. Racine’s own earlier letters it appears that the play was dc- 
It does not appear that Racine read much philosophy, as he signed for the rival theatre, and that “ La Dchanchee,” Racine’s 
should h.ave done, but he occasionally did some business in familiar name for Mademoiselle de Beauchatcau, witli whom 
.superintending building operations at Chevreuse, the duke’s he was intimate, was to play Antigone. The play itself is by 
country house. He would seem, however, to have been already far the weakest of Racine’s works. He lias borrowed much 
given iip irrevocably to literature. 'Ibis by no means .suited from Euripides and not a little from Jean de Rotrou ; and in 
the views of his devout rejations at Port Royal, and he complains : his'general style and plan he has as yet struck out no great 
in one of hi.s letters that an unlucky sonnet on Mazarin had variation from Corneille. It w-as acted twelve times during 
brought down on him “ excommunications sur excommunica- the first month, and was occasionally revived during the year 
tions.”- Ibe marriage of Louis XIV. was the occasion of an following. This is apparently the date of the pleasant picture 
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of the four friends which La Fontaine draws in his Psyche, 
Racine figuring as Acante, “ qui aimuit extremement les jardins, 
les fleurs, les umbrages,” in which surroundings he helped to 
compose the lampoon of Chapelain decoiffe on a writer who had 
helped him with criticism, obtained royal gifts for him, and, in 
a fashion, started him in the literary career. 

We have no definite details as to Racine’s doings during 
the year 1664, but in February 1665 he read at the Hotel 
de Nevers before La Rochefoucauld, Madame de la Fayette, 
Madame de Sivignd, and other scarcely less redoubtable judges 
the greater part of his second acted play, Alexandre Le Grand, 
or, as Pomponne (who tells the fact) calls it, Pnrus. It was 
anxiously expected by the public, and Molicre’s company 
played it on the 4th of December—Monsieur, his wife Henrietta 
of England, and many other distinguished persons being present. 
'I'he gazetteer, Adrien Perdou de Subligny vouches for its 
succe.ss, and the receipts were good and steady. But a fortnight 
afterwards Alexandre was played, “ de complot avec M. Racine,” 
says La Grange, by the rival actors (who had four days before 
performed it in private) at the Hotel de Bourgogne. A vast 
amount of ink has been spilt on this question, but no one has 
produced any valid justification for Racine. That the piece 
failed at the Palais Royal, as is stated in the earliest attempt 
to excuse Racine, and the only one made in his lifetime, is not 
true. His son simply .says that he was “ meeontent des acteurs,” 
which indeed is self-evident. It is certain that Moli^re and he 
ceased to be friends in consequence of this proceeding; and 
that Moli^re was in fault no one who has studied the character 
of the two men will easily believe. If, however, Alexandre 
was the occasion of showing the defects of Racine’s character 
as a man, it raised him vastly in public estimation as a poet. 
He was now for the first time proposed as a serious rival to 
Corneille. There is a story that he read the piece to the author 
of the Cid and asked his verdict. Corneille praised the piece 
highly, but not as a drama, “ II I’assurait qu’il n’etait pas propre 
k la poesie dramatique.” There is no reason for disbelieving 
this, for the character of Alexander could not fail to shock 
Corneille, and he was notorious for not mincing his words. 
The contrast between the two even at this early period was 
accurately apprehended and put by Saint Evremond in his 
masterly Dissertation sur FAlexandre, but this was not published 
for a year or two. To this day it is the best criticism of the 
faults of Racine, though not, it may be, of the merits, which 
had not yet been fully seen. It may be added that in the preface 
of the printed play the poet showed the extreme sensitivene.ss 
to criticism which perhaps excuses, and which certainly often 
accompanies, a tendency to criticize others. These defects 
of character showed themselves still more fully in another 
matter. The Port Royalists, as has been said, detested the 
theatre, and in January 1666 Nicole, their chief writer, spoke 
in one of his Leltres sur les visionnaires, directed against l)es- 
murets de Saint-Sulin, of dramatic poets as “ empoisonneurs 
publics.” Racine immediately published a letter to the author. 
It is very smartly written, and if Racine had contented himself 
with protesting against the exaggeration of the decriers of 
the stage there would have been little harm done. But he 
filled the piece with personalities, telling an absurd .story of 
M6re Angelique Arnauld’s supposed intolerance, drawing a 
ridiculous picture of Le Maitre (a dead man and his own special 
teacher and friend), and sneering .savagely at Nicole himself. 
The latter made no reply, but two lay adherents of Port Royal 
took up the quarrel with more zeal than discretion or ability. 
Racine wrote a second pamphlet as bitter and personal as the 
first, but less amusing, and was about to publish it when fortu¬ 
nately Boilcau, who had been absent from Paris, returned 
and protested against the publication. It remained accord¬ 
ingly unprinted till after the author’s death, as well as a pre¬ 
face to both which he had prepared with a view to publishing 
them together and so discharging the accumulated resentment 
arising from a long course of ” excommunications,” 

After this disagreeable episode Racine’.s life, for ten years 
and more, becomes simply the history of his plays, if we except 


his liaisons with the actresses Mademoiselle du Parc and Made¬ 
moiselle de ChampmesM, and his election to the Academy on 
the 17th of July 1673. Mademoiselle du Parc (marquise de 
Gorla) was no very great actress, but was very beautiful, and 
she had previously captivated Moli^re. Racine induced her 
to leave the Palais Royal company and join the Hotel. She 
j died in 1668, and long afterwards the infamous Catherine 
Voisin accused Raxine of having poisoned her. Mademoiselle 
de ChampmesM was plain, but an admirable actress, and ap¬ 
parently very attractive in some way, for not merely Racine 
but Charles du Sdvigne and many others adored her. For five 
years before his marriage Racine seems to have been her amant 
en litre, but long afterwards, just before his own death, when 
he heard of her mortal illness, he spoke of her to his .son without 
a flash of tenderness. 

The series of his unquestioned dramatic triumphs began with 
Andromaque, and this play may perhaps dispute with Phedre 
and Aihalie the title of his masterpiece. It is much more 
uniformly good than Phedre, and the character of Ilcrmione 
is the most personally interesting on the French tragic stage. 
It is said that the first representation of Andromaque was on 
loth November 1667, in public and by the actors of the Hotel 
de Bourgogne, but the first contemporary mention of it by the 
gazettes, prose and verse, is on the 17th, as performed in the 
queen’s apartment. Perrault, by no means a friendly critic as 
far as Racine is concerned, says that it made as much noise as 
the Cid, and so it ought to have done. Whatever may be 
thought of the tragedie pathcHque (a less favourable criticism 
might call it the " sentimental tragedy ”), it could hardly be 
better exemplified than in this admirable play. A ferocious 
epigram of Racine’s own tells us that some critics thought 
Pyrrhus too fond of his mistress, and Andromache too fond 
of her husband, but in the contemporary depreciations is to 
be found the avowal of its real merit. Pyrrhus was taken by 
Floridor, the best tragic actor by common consent of his time, 
and Orestes by Montfleury, also an accomplished player. But 
Mademoiselle du Parc, who played Andromache, had gener¬ 
ally been thought below, not above, her parts, and Mademoiselle 
des Ocillets, who plaved the difficult role of Hermione, was 
old and had few physical advantiiges. No one who reads 
Andromaque without prejudice is likely to mistake the secret 
of its .success, which is, in lew words, the application of the 
most delicate art to the conception of retilly tragic passion. 
Before leaving the play it may be mentioned that it is said 
to have been in the part of Hermione, three years later, that 
Mademoi.scllc dc ChampmesM captivated the author. Andro¬ 
maque was succeeded, at the di.stance of not more than a year, 
by the charming comedietta of Les 1‘laideurs. We do not know 
exactly when it was played, but it was printed on the 5th of 
December 1668. Many anecdotes are told about its origin 
and composition. The Wasps of Aristophanes, and the known 
fact that Racine originally destined it, not for a French com¬ 
pany, but for the Italian troupe which was then playing the 
Commedia deW arte in Paris, dispense us from enumerating 
them. The result is a piece admirably dramatic, but suffici¬ 
ently literary to shock the projanum vulgus, which too 
frequently gives the tone at theatres. It failed completely, 
the chief favouring voice being, according to a story sufficiently 
well attested and worthy of belief even without attestation, 
that of the man who was best qualified to praise and who might 
have been most tempted to blame of any man then living. 
Moliire, says Valincourt, the special friend of Racine, said in 
leaving the house, “ Quo ceux qui .sc moquoient de cettc pi^ce 
mcritoient qu’on se moquoient d’eux.” But the piece was 
suddenly played at court a month later; the king laughed, 
and its fortunes were restored. It need only be .added that, if 
Louis XIV. admired Les Plaideurs, Napoleon did not, and 
excluded it from his travelling library. It was followed by a 
very different work, Britannicus, which appeared on 13th 
December 1669. This was much less successful than Andro¬ 
maque, and seems to have held its own but a very few nights. 
Afterwards it became very popular, and even from the first the 
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exquisite versification was not denied. But there is no doubt 
that in brilannicus the defects of Racine display themselves 
pretty clearly to any competent critic. The complete nullity 
of Britannicus himself and of Junie, and the insuflicient attempt 
to display the complex and dangerous character of Nero arc 
not redeemed by Agrippina, who is really good, and Burrhus, 
who is solidly painted as a secondary character. Voltaire calls 
it “ la pitec des connaisseurs,” a double-edged compliment. 
'The next play of Racine has, except Phidre, the most curious 
history of all. “ Berenice," says Fontenelle succinctly, “ fut 
un duel,” and he acknowledges that his uncle was not the 
conqueror. Henrietta of Orleans proposed (it is said without 
letting them know the double commission) the subject to 
Corneille and Racine at the same time, and rumour gives no 
very creditable reasons for her choice of the subject. Her 
death preceded the performance of the two plays, both of which, 
but especially Racine’s, were successful. 'There is no doubt 
that it is the better of the two, but Claude Chapelle’s not un¬ 
friendly criticism in quoting the two lines of an old song— 

“ Marion pleure, Marion crie, 

Marion veut qu’on la mane "— 

is said to have annoyed Racine very much, and it has a most 
malicious appropriateness. Bajazet, which was first played on 
4th January 1672, is perhaps better. As a play, technically 
speaking, it has great merit, but the reproach commonly brought 
against its author was urged specially and with great force 
against this by Corneille. It is impossible to imagine an5fthing 
less Oriental than the atmosphere of Bajazet ; the wliole thing 
is not only French but ephcmerally French—French of the day 
and hour; and its ingenious scenario and admirable style 
scarcely save it. This charge is equally applicable with the 
same reservations to Milhridate, which appears to have been 
produced on i.tth January 1673. the day after the author’s 
reception at the Academy. It was extremely popular, and Racine 
could hardly have lodged a more triumphant diploma piece. 
His ne.xt attempt, Iphigenie, was a long step backwards and 
upwards in the direction of Androniague. It is not that the 
characters are eminently Greek, but that Greek tragedy gave 
Racine examples which prevented him from flying in the face 
of the propriety of character as he had done in Berenice, Bajazet, 
and Milhridate, and that he here called in, as in Andramaque, 
other passions to the aid of the mere sighing and crying which 
form the sole appeal of these three tragedies. It succeeded 
brilliantly and deservedly, but, oddly enough, the date of its 
appearance is very uncertain. It was acted at court on the 1 
]8th of August 1674, but it does not seem to have been given to 
the public till the early spring of 1675. 

'The last and finest of the series of tragedies proper was the 
most unlucky. Phedre was represented for the first lime on 
New Year’s Day 1677, at the Hotel de Bourgogne. Within 
a week the opposition company or troupe du rot launched an 
opposition Phedre by Nicolas Pradon. This .singular com¬ 
petition, which had momentous results for Racine, and in 
which he to some extent paid the penalty of the lex talionis 
for his own rivalry with Corneille, had long been foreseen. 
Racine had from the first been bitterly opposed, and his 
enemies at this time had the powerful support of the duchess 
of Bouillon, one of Mazarin’s nieces, together with her brother 
the duke of Nevers and divers other personages of high position. 
These persons of quality, guided, it is said, by Madame 
Deshouli^res, selected Pradon, a dramatist of little talent 
but of much facility, to compose a Phedre in competition with 
that which it was known that Racine had been elaborating. 
The partisans on both sides did not neglect means for correcting 
fortune. On her side the duchess of Bouillon is accused of 
having bought up the front places in both theatres for the 
first six nights; on his, Racine is said to have prevailed on 
the best actresses of the company that played Pradon’s piece 
to refuse the title part. There is even some ground for 
believing that he endeavoured to prevent the opposition play 
from being played at all. It was of no value, but the measures 
of the caM had been so well taken that the finest tragedy I 
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of the French classical school was all but driven from the 
stage, while Pradon’s was a positive success. A war of 
sonnets and epigrams followed, during which it is said that 
the duke of Nevers menaced Racine and Boileau with the 
same treatment which Dryden and Voltaire actually received, 
and was only deterred by the protection which Cond6 extended 
to them. 

The unjust cabal against his piece no doubt made a deep 
impression on Racine. But it is impoiisiblc to decide exactly 
how much influence this had on the subsequent change in his 
life. For thirteen years he had been constantly employed on a 
series of brilliant dramas. He now broke off his dramatic 
work entirely and in the remaining twenty years of his life 
wrote but two more plays, and those under special circum¬ 
stances and of quite a different kind. He had been during 
his early manhood a libertine in morals and religion; he now 
married, became irreproachably domestic, and almost 
ostentatiously devout. No authentic account of this change 
exists ; for that of Louis Racine, which attributes the whole 
to a sudden religious impulse, is manifestly little more than 
the theory of a son, pious in both senses of the word. Probably 
all the motives which friends and foes have attributed entered 
more or less into his action. At any rate, what is certain is 
tliat he reconciled himself with Arnauld and Port Royal 
generally, accepted, with whatever sincerity, their doctrine of 
the incompatibility of the stage and the Christian life, and 
on the i.st of June married Catherine de Romanct and definitely 
settled down to a quiet domestic life, alternated with the 
duties of a courtier. For his repentance was by no means a 
repentance in .sackcloth and ashes. The drama was not then 
very profitable to dram.atists, but Louis Racine tells us that 
his father had been able to furnish a house, collect a library 
of some value, and save 6000 livres. His wife had money, 
and he had possessed tor some time (it is not certain how long) 
the honourable and valuable post of treasurer of France at 
Moulins. His annual gratification ” had been increased 
from 800 to 1500 livres, then to 2000, and in the October of 
the year of his marriage he and Boileau were made historio- 
graphers-royal with a salary of 2000 crowns. Besides all 
this he had, though a layman, one or two benefices. It would 
have been pleasanter if Louis Racine had nut told us that his 
father regarded His Majesty’s choice as “ an act of the grace 
of God to detach him entirely from poetry.” For the historio¬ 
grapher of Louis XIV. was simply his chief flatterer. However, 
i little came of this historiography. 'The joint incumbents of 
the office made some campaigns with the king, sketched plans 
of histories and left a certain number of materials and memoirs ; 
but they executed no substantive work. Racine, whether 
this be set down to bis credit or not, was certainly a fortunate 
and apparently an adroit courtier. His very relapse into 
Jansenism coincided with his rise at court, where Jansenism 
was in no favour, and the fact that he had been in the good 
graces of Madame de Montespan did not deprive him of those 
of Madame de Maintenon. Neither in Esther did he hesitate 
to reflect upon his former patroness. But a reported sneer 
of the king, who was sharp-eyed enough, “ Cavoie avec Racine 
se croit bel esprit; Racine avec Cavoie se croit courtisan,” 
makes it appear that his comparatively low birth was not 
forgotten at Versailles. 

Racine’s first campaigp was at the siege of Ypres in 1678, 
where some practical jokes are .said to have been played on 
the two civilians who acted this early and peculiar variety of 
the part of special correspondent. Again in 1683, in 1687 
and in each year from i 6 qi to t(K73 Racine accompanied the 
king on similar expeditions. The literary results of these 
have been spoken of. His labours brought him, in addition 
to his other gains, frequent special presents from the king, 
one of which was as much as 1000 pistoles. In 1690 he 
further received the office of “ gentilhomme ordinaire du roi,” 
which afterwards passed to his son. Thus during the later 
years of his life he was more prosperous than is usual with 
poets. His domestic life appears to have been a happy one. 

XXII. 25 a 
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of the four friends which La Fontaine draws in his Psyche, 
Racine figuring as Acante, “ qui aimuit extremement les jardins, 
les fleurs, les umbrages,” in which surroundings he helped to 
compose the lampoon of Chapelain decoiffe on a writer who had 
helped him with criticism, obtained royal gifts for him, and, in 
a fashion, started him in the literary career. 

We have no definite details as to Racine’s doings during 
the year 1664, but in February 1665 he read at the Hotel 
de Nevers before La Rochefoucauld, Madame de la Fayette, 
Madame de Sivignd, and other scarcely less redoubtable judges 
the greater part of his second acted play, Alexandre Le Grand, 
or, as Pomponne (who tells the fact) calls it, Pnrus. It was 
anxiously expected by the public, and Molicre’s company 
played it on the 4th of December—Monsieur, his wife Henrietta 
of England, and many other distinguished persons being present. 
'I'he gazetteer, Adrien Perdou de Subligny vouches for its 
succe.ss, and the receipts were good and steady. But a fortnight 
afterwards Alexandre was played, “ de complot avec M. Racine,” 
says La Grange, by the rival actors (who had four days before 
performed it in private) at the Hotel de Bourgogne. A vast 
amount of ink has been spilt on this question, but no one has 
produced any valid justification for Racine. That the piece 
failed at the Palais Royal, as is stated in the earliest attempt 
to excuse Racine, and the only one made in his lifetime, is not 
true. His son simply .says that he was “ meeontent des acteurs,” 
which indeed is self-evident. It is certain that Moli^re and he 
ceased to be friends in consequence of this proceeding; and 
that Moli^re was in fault no one who has studied the character 
of the two men will easily believe. If, however, Alexandre 
was the occasion of showing the defects of Racine’s character 
as a man, it raised him vastly in public estimation as a poet. 
He was now for the first time proposed as a serious rival to 
Corneille. There is a story that he read the piece to the author 
of the Cid and asked his verdict. Corneille praised the piece 
highly, but not as a drama, “ II I’assurait qu’il n’etait pas propre 
k la poesie dramatique.” There is no reason for disbelieving 
this, for the character of Alexander could not fail to shock 
Corneille, and he was notorious for not mincing his words. 
The contrast between the two even at this early period was 
accurately apprehended and put by Saint Evremond in his 
masterly Dissertation sur FAlexandre, but this was not published 
for a year or two. To this day it is the best criticism of the 
faults of Racine, though not, it may be, of the merits, which 
had not yet been fully seen. It may be added that in the preface 
of the printed play the poet showed the extreme sensitivene.ss 
to criticism which perhaps excuses, and which certainly often 
accompanies, a tendency to criticize others. These defects 
of character showed themselves still more fully in another 
matter. The Port Royalists, as has been said, detested the 
theatre, and in January 1666 Nicole, their chief writer, spoke 
in one of his Leltres sur les visionnaires, directed against l)es- 
murets de Saint-Sulin, of dramatic poets as “ empoisonneurs 
publics.” Racine immediately published a letter to the author. 
It is very smartly written, and if Racine had contented himself 
with protesting against the exaggeration of the decriers of 
the stage there would have been little harm done. But he 
filled the piece with personalities, telling an absurd .story of 
M6re Angelique Arnauld’s supposed intolerance, drawing a 
ridiculous picture of Le Maitre (a dead man and his own special 
teacher and friend), and sneering .savagely at Nicole himself. 
The latter made no reply, but two lay adherents of Port Royal 
took up the quarrel with more zeal than discretion or ability. 
Racine wrote a second pamphlet as bitter and personal as the 
first, but less amusing, and was about to publish it when fortu¬ 
nately Boilcau, who had been absent from Paris, returned 
and protested against the publication. It remained accord¬ 
ingly unprinted till after the author’s death, as well as a pre¬ 
face to both which he had prepared with a view to publishing 
them together and so discharging the accumulated resentment 
arising from a long course of ” excommunications,” 

After this disagreeable episode Racine’.s life, for ten years 
and more, becomes simply the history of his plays, if we except 


his liaisons with the actresses Mademoiselle du Parc and Made¬ 
moiselle de ChampmesM, and his election to the Academy on 
the 17th of July 1673. Mademoiselle du Parc (marquise de 
Gorla) was no very great actress, but was very beautiful, and 
she had previously captivated Moli^re. Racine induced her 
to leave the Palais Royal company and join the Hotel. She 
j died in 1668, and long afterwards the infamous Catherine 
Voisin accused Raxine of having poisoned her. Mademoiselle 
de ChampmesM was plain, but an admirable actress, and ap¬ 
parently very attractive in some way, for not merely Racine 
but Charles du Sdvigne and many others adored her. For five 
years before his marriage Racine seems to have been her amant 
en litre, but long afterwards, just before his own death, when 
he heard of her mortal illness, he spoke of her to his .son without 
a flash of tenderness. 

The series of his unquestioned dramatic triumphs began with 
Andromaque, and this play may perhaps dispute with Phedre 
and Aihalie the title of his masterpiece. It is much more 
uniformly good than Phedre, and the character of Ilcrmione 
is the most personally interesting on the French tragic stage. 
It is said that the first representation of Andromaque was on 
loth November 1667, in public and by the actors of the Hotel 
de Bourgogne, but the first contemporary mention of it by the 
gazettes, prose and verse, is on the 17th, as performed in the 
queen’s apartment. Perrault, by no means a friendly critic as 
far as Racine is concerned, says that it made as much noise as 
the Cid, and so it ought to have done. Whatever may be 
thought of the tragedie pathcHque (a less favourable criticism 
might call it the " sentimental tragedy ”), it could hardly be 
better exemplified than in this admirable play. A ferocious 
epigram of Racine’s own tells us that some critics thought 
Pyrrhus too fond of his mistress, and Andromache too fond 
of her husband, but in the contemporary depreciations is to 
be found the avowal of its real merit. Pyrrhus was taken by 
Floridor, the best tragic actor by common consent of his time, 
and Orestes by Montfleury, also an accomplished player. But 
Mademoiselle du Parc, who played Andromache, had gener¬ 
ally been thought below, not above, her parts, and Mademoiselle 
des Ocillets, who plaved the difficult role of Hermione, was 
old and had few physical advantiiges. No one who reads 
Andromaque without prejudice is likely to mistake the secret 
of its .success, which is, in lew words, the application of the 
most delicate art to the conception of retilly tragic passion. 
Before leaving the play it may be mentioned that it is said 
to have been in the part of Hermione, three years later, that 
Mademoi.scllc dc ChampmesM captivated the author. Andro¬ 
maque was succeeded, at the di.stance of not more than a year, 
by the charming comedietta of Les 1 ‘laideurs. We do not know 
exactly when it was played, but it was printed on the 5th of 
December 1668. Many anecdotes are told about its origin 
and composition. The Wasps of Aristophanes, and the known 
fact that Racine originally destined it, not for a French com¬ 
pany, but for the Italian troupe which was then playing the 
Commedia deW arte in Paris, dispense us from enumerating 
them. The result is a piece admirably dramatic, but suffici¬ 
ently literary to shock the projanum vulgus, which too 
frequently gives the tone at theatres. It failed completely, 
the chief favouring voice being, according to a story sufficiently 
well attested and worthy of belief even without attestation, 
that of the man who was best qualified to praise and who might 
have been most tempted to blame of any man then living. 
Moliire, says Valincourt, the special friend of Racine, said in 
leaving the house, “ Quo ceux qui .sc moquoient de cettc pi^ce 
mcritoient qu’on se moquoient d’eux.” But the piece was 
suddenly played at court a month later; the king laughed, 
and its fortunes were restored. It need only be .added that, if 
Louis XIV. admired Les Plaideurs, Napoleon did not, and 
excluded it from his travelling library. It was followed by a 
very different work, Britannicus, which appeared on 13th 
December 1669. This was much less successful than Andro¬ 
maque, and seems to have held its own but a very few nights. 
Afterwards it became very popular, and even from the first the 
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of Ophelia and the remorse of I-ady Macbeth, but beside the 
sincerer if less perfectly expressed passion of Corneille’s ClAopitre 
and Camille. In men’s parts he fails still more completely. 
As the decency of his stage would not allow him to make his 
heroes frankly heroic, so it would not allow him to make them 
utterly paasionate. He had, moreover, cut away from himself, 
by the adoption of the Scnecan model, all the oppurtunities 
which would have been offered to his remarkably varied taltait 
on a freer stage. It is indeed tolerably certain that he never 
could have achieved the purely poetical comedy of /fi Vou Like 
//or the k'fda« 5 Mf«(),butthcadmirablesuccessof £« Plaideurs 
makes it at least probable that he might have done .something 
in a lower and a more conventional style. From all this, 
however, he deliberately cut himself off. Of the whole world 
which is .subject to the poet he took only a narrow artificial and 
conventional fraction. Within these narrow bounds he did work 
which no admirer of literary craftsman.ship can regard without 
admiration. It would be unnecessary to contrast hts per¬ 
formances with his limitations so sharply if those limitations 
liad not been denied. But they have been and are still denied 
by persons whose sentence, carries weight, and therefore it is 
.still necessary to point out the fact of their existence. 

Bibmoc.raphy.— Nearly all Racint;’5 works are mentioned in 
the above notice. 'I’here is here no room for a bibhogra]>hica] 
account of their separate appearances. The first coliectecl edition 
was in 1075 70, ami contained tlie nine traxedius which had then 
.ippeared. Tiie last and most complete wiiich appeared in the 
poet’s lifetim ’ (Kio?) was perhaps revised by him, and contains 
the dramas and -l few iniscollaneous works. Like the rdUto princeps. 
it IS in 2 vols, renio. fhe posthumous edilioiis are innumerable 
and uradually hi'caine more and more complete. The most 
notew'orthy are the Amsterdam edition of 1722; that by Abbt 
d’Olivet, also at .-Amsterdam, 174,1; the Paris quarto of lytio; 
the edition of Luacau de Uoisjerihain, Paris and London, 17O8; 
the inagmticent illustrated folios of 1805 (Pans); the edition of 
Germain Gamier with La Harpe’s commentary, 1X07 ; Geotiroy’s 
of the next year; \ime Martin's of l8eo; ami Ublly, the Grands 
I’.'rtvains edition of Paul Mesnhrd (Paris, 1865 73), This last 
contains almost all that is necessary for the study of the jioet, and 
lias been chicflv used in preparing the above notice, Louis Kacine’s 
Lip’ was first piiblisheci in 1747. 'lianslatiuns and imitations of 
Kacme are iuniimorahl!'. In F.iigUsli the Disircssvd Mdlur of 
Ambrose Philips and the Phai’dra. and Hippolylu'^ of Edmund 
Smith (1672-1710), both composed more or less umier Addison’s 
tnlluvnce, are the most noteworthy. 

As for criticism on him, a bihiiography of it would be nearly a 
bdiliograpliy of b'reiicli critical hteraiiire. Tlic chief recent instance 
of substantive work is G. I,arrotimel's monograph in the Grands 
tcrivains /ranpnn (iKgX), Init F. Brunetifire, £mile Eaguet, and other 
critics h.rve constantly and in various ways endeavoared to apply 
till- gener.d reaction from ilnmanlicisin to a semi-classtcal attitude 
to this greatest of French " classics.” The conclusions above giveil 
remain iimiffected bv this leinporarv .set of Opinion, Racine will 
never be enfanre —"put to rout”—as the extravagant Romantics 
thought him to he for a time. But, on the other hand, his limita¬ 
tions will remain, and no ingenious but .arbitrary and extemporized 
theories of dr,ania as to ” eonflicls of will ” ami the like can suffice 
to veil his defect in imiversality, iiis comparative shallowness, and 
hi.s inadequate appreciation, or at least mpresentalion, of the rich¬ 
ness, the intricacy and the unconvontionality of nature, (G. Sa ) 

RACINE, LO0IS (16^2-1763), F'rench poet, .second son of 
Jean Racine, was born in Paris on the 6lh of November 161)2. 
■Early conscious of a vocation for poetry, he had been dissuaded 
from following his inclination by Boileau on the ground that the 
gift never existed in two .successive generations. In 1722 his 
small raean.s induced him to accept a position in the revenue, in 
Provence, but a marriage with a certain Mademoiselle Pre.slc 
secured his independence. In 1755 he lost his son in the disasters 
consequent on the Lisbon earthquake. This misfortune, 
commemorated by Acouchard Lebrun, broke Racine’s spirit. 
He sold his library, and gave himself up entirely to the practice 
of religion. In 1719 he had become a member of the Academic 
des Inscriptions, but had never offered himself as a member of 
the Academic Frangai.se, for fear, it is said, of incurring refusal 
on account of his Jansenist opinions. La Grace (1720) and 
Religion (iT4b), his most important work, are inspired by a 
sincere piety, and are written in verse of uniform clearness and 
excellence. His other works include epistles, odes, among which 
the Ode fur I’harmonie (1736) should be mentioned, Mettwiret 


(1747) of Jean Racine, and a prose translation of Paradise Lost 
(1755). Louis Racine died on the 29th of January 1763. He 
was characterizied by Voltaire as “ le bon versificateur Racine, 
fils du grand po6te Racine.” 

His (Euvres computes were coHecfetl (6 vols.) in iS08. 

RACINE, a city and the county-scat of Racine county, 
Wisconsin, U.S.A., on the W. shore of Lake Michigan at the 
mouth of the Root river, about 25 m. S.S.E. of Milwaukee and 
about 60 m. N. of Chicago, Pop. (1890) 21,014; (1900) 
29,102, of whom 9242 were foreign - born; (1910 census) 
38,002. Racine is served by the Chicago & North Western 
and the Chicago, Milwaukee & St Paul railways, by two inlcr- 
urbou electric railways, cortnccting with Milwaukee and Chicagt;, 
and by .steamboat lines. Tlic river has been deepened and its 
mouth protected by breakwaters, providing an excellent 
harbour; in 1909 vessels drawing 19 ft. could pass through the 
channel. Among the public buildings are the City Hall, the 
County- Court House, the Federal Building, the Carnegie 
Library, the High School, two hospitals and the Tu)lor 
Orphan Asylum (1872). Among educational institutions, 
besides the public schools, are Racine College (Protestant 
Episcopal, 1853), St Catherine’s Academy (Roman Catholic) 
and two business colleges. Racine is, next to Milwaukee, the 
most important manufacturing centre in Wisconsin. The 
value of its factory products in 1905 was $16,458,965, an incrca.se 
of 41 % over that of 1900. Of this, $5,177,079 (or 31-5 % of 
the aty’s total) represented agricultural implements and 
machinery. Carriages and wagons ($2,729,311) and automobiles 
ranked next in importance. 

Racine was the French form of the name of t’oe Root river. 
The first Europeans positively known to have visited the site 
of Racine were Vincennes, Tonty and several Jesuit missionaries, 
who slopped here for a time on their way down the roast in 
1699. Early in the igth century jambeau, a Frenrh trader, 
established tiimself on the Root river, and in 1834 Gilbert 
Knapp (1798-1889), who had been a lake captain since 1818, 
induced several residents of Chicago to make their homes at 
its mouth. The place was at fir.st called Port Gilbert. The 
settlement grew rapidly, a sawmill was built in 1835, and 
the present name was adopted in 1837. In 1841 Racine 
was incorporated as a village and in 1848 was chartered as a 
city. 

Sec S. S. Hurlburt. Early Days at Uucine (Racine, 187a) ; History 
ol ttaerne and Kenosha Counties (Ciiicago. 1879). 

RACK, an homonymous word of which the principal 
branches ore the words meaning (i) a mass of cloud driving 
before the wind in the upper air, (2) to draw off wine or other 
liquor from the lees, (3) a bar or framework ol bars, (4) an 
instrument of torture. The etymology of (i) shows that it is 
ultimately to be connected with ” wreck ” and " wrack,” 
drifted seaweed, and means that which is driven by or drifts 
with the wind ; cf. Nnrw. rak, wreckage, refuse, Icel. reka, to 
drive, toss. In (2) the term seems to have come from the 
Gascon wine-trade, as Skeat (Etyrn. Diet., 1910) points out, 
and was adapted from Prov. arracar, to decant wine, raca, the 
stems and husks of grapes, dregs. Both (a) and (3) are in 
origin to be connected. The O.E. reccan and Ger. recken 
mean ” to stretch,” and so ” rack ” means something stretched 
out, a straight bar or rail, especially a toothed liar gearing 
with a cog-wheel, a framework of bars, as in the cradle of 
upright bars in which fodder can be placed for cattle, and 
the instrument of torture, which in Ger. is Rtcke or Raekbank. 
The “ rack ” for torture was an oblong frame of wood, slightiy 
raised from the ground, having at one end a fixed bar to which 
the legs were fa.stened. and at the other a movable bar to 
which the hands were tied. By means of pulleys and levers 
this latter could be rolled on its own axis, thus straining the 
ropes till the sufferer’s joints were dislocated. Its finst employ¬ 
ment in England is .said to have been due to John Holland, 
4th duke of Exeter, constable of the Tower in 1447, whence 
it was popularly known as “ the Duke of Exeter’s daughter.” 
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In i6a8 the whole question oi its legality was raised by the 
attempt of the privy council to rack John Felton, the assassin 
of the duke of Buckingham. This the judges resisted, unani¬ 
mously declaring its use to be contrary to the laws of England. 

RACKETT, or Rackett-Bassoon (Fr. cervelas or cervelat ; 
Grr. Rackeitj Rankett or Wu 7 stjagott\ a kind of dwarf bassoon, 
now obsolete, with a body measuring only from 44 to n in. 
in length, but nevertheless containing the necessary length 
of tubing to give the bassoon or contra-bassoon pitch. The 
rackett consists of a barrel-like body, resembling the barrel 
drone of the musette (see Bagpipe), made of woexi or ivoi*y. 
Round a centre tube are grouped eight parallel channels of 
very narrow cylindrical bore communicating with each other 
and forming a continuous tube nine time.s the length of the 
small body. 

A reed mouthpiece in combination with a cylindrical tube 
invests tlie latter with the acoustic properties of a closed pipe by 
creating a node at the mouthpiece end ; the fundamental note 
given by such a tube is, therefore, an octavo deeper ui pitch than would 
be an open pipe ol the same length. The bassoon 
has a conical bore and the proj)crties of the open 
pipe,wherefore the aggregate length of thechannels 
in tlie rackett only requires to be half that of the 
bassoon, a physical phenomenon to which this 
curious freak owed its existence. In the rackett 
the holes are bored obliquely through from tlie 
channels to tin* circumference—three in front for 
the left and three for the right hand, with an 
additional hole for the little finger ; while at the 
liack are placed the vent and tliree lioles, one for 
the left thumb and two for the right, the second 
hole being controlled by the ball of the thumb. 
The rackett is played by means of a large double 
reed placed within a pirouette or cap, so that the 
Day’i come iuto contact with the reed, but 

Mutitai instri- only »t-’nd a stream of compre 3 .sed air into the 
mtmu^ by pinmHU', whcrcby the reed is set in vibration. 

S""«1 IwoLj& consequence of this principle of construction, 

opo nw e. peculiar to the bagpipe chaunter and drones (with 
a slight variation) and to cromornes, hautlx)is de Poitou and a few 
other obsolete instruments, is that no harmonics can be obtained, 
since the vibrating length and the tension of the reed cannot be 
conlrolletl by the player ; thecompassistherefore obtained bytheans 
of the fundamental and of the ten holes of the instrument, aided by 
cross-fingering. • (K. S.) 

RACQUETS, or Rackets, a game played in an enclosed 
court with a ball and an implement with which the ball is 
struck called a racquet, from which the game takes its name. 
The racquet ^ i.s about 2ir ft. long, the head, which wa.s 
formerly pear-shaped, being in the modem racquet nearly 
circular, from 7 to 8 in. in diameter and tightly cross- 
strung with cat-gut. The balls, which are about ij- in. 
in diameter, are made of strips of cloth tightly wound over 
each other, with a sewn covering of smooth white leather,’ 
the floor and walls of English courts being coloured black ; 
in India, where the floor and walls of the court are painted 



Fig. I.— The Racquet. 

white, black balls arc used. There are no regulation dimen¬ 
sions for a racquet court, nor for the racquet or ball, though 
substantial uniformity is observed in practice. 'I'he game is 
u.sually played either by two or by four players ; and in England 
the court is the same for the four-handed and the two-handed 
game, the floor measuring usually 60 ft. by 30 ft., or occasionally 
an inch or two more each way; but in America larger courts 
measuring on the floor 80 ft. by 40 ft., a size formerly not 

• The word comes, Ihroujjli Fr. raquclle, from Sp. aud Fort, raqtula. 
The origin is doubtful, but Arab. ri!)ia{t), palm of the hand; lias been 
suggested ; “ fives ’flayed with the hand long preceded the game 
with a bat; cf. also Fr. name for fives, patmr. 
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uncommon in England, are sometimes built for the four- 
handed game. Modem racquet courts have four walls and a 
roof, though in India they are sometimes left unroofed for the 
sake of coolness. The floor, which must be perfectly level 
and smooth, should be made of cement; but is sometimes 
paved, with less perfect results. The floor cannot be too hard, 
since the faster the ball travels the better the game ; similarly 
the walls, which should be built of masonry faced with cement 
and most carefully smoothed, cannot be too hard and fast. 
The front and side walls arc about 30 ft. high, the back wall 
being about half th^t height, with a gallery for spectators 
(containing the marker’s and umpires’ box) above it. The 
court is entered by a door in the centre of the back wall, 
which when shut must be perfectly flush with that wall, 
and without any projecting handle. The court is lighted 
from the roof. The diagram (fig. 2) 
shows the divisions and markings of 
the court. On the front wall is fixed 
a wooden board, the upper edge of 
which, 26 in. from the floor, constitutes 
the “ play-line,” and which usually 
fills the whole space from that height 
to the floor ; and at a height from the 
floor of 8 ft. or a few inches more is 
a second line, culled the “ cut-line ” or 
“ service-line,” painted white or in 
colour. At a distance of 38 ft. (in a 
court 60 ft. by 30 ft.) from the front 
wall and parallel to it, a white line is 
painted on the floor from wall to wall, 
called the “ short-line ” ; and from the 
centre of the short-line to the centre 
of the back wall is the “ fault-line,” 
dividing into two equal rectangles the 
space lietween the back wall and the 
short-line. These rectangles are the 
service-courts and arc called the right- 
hand and left-hand court respectively. 

Against the side walls outside these 
courts, but so that one side in each case 
is formed by the short-line, are .squares 
8 ft. by 8 ft. called the service-boxc.s. 

The Cawe.-—Racquets is usually played either by two 
persons (“ singles ”), or four persons playing two against two 
(“ doubles ”); and the general idea of the game is the same as 
that in tennis, lawn tennis and fives, the object of the player in 
all these games being to score a point by striking the ball cither 
before it reaches the ground or on its first bound, in accordance 
with the rules of the game, in such a way that his adversary may 
fail to make a “ good,” i.e. a valid, stroke in return. In the 
four-handed game one. of each set of partners takes the right- 
hand court and his partner the left. The game consists of 
15 points called “ aces.” Aces can only he scored hy the 
“ hand-in ” (the player, or side, having the ‘ innings ”), and the 
“ hand-out ” must therefore win a stroke or strokes to obtain 
innings before he or they can score an ace ; in “ doubles " each 
of the partners has an innings, and both must therefore be 
ousted before “ hand-out ” obtains the innings ; but to this 
rule the first innings of each game affords an exception (.see 
below). The “ hand-in ” always has “ service,” i.e. he opens the 
rally (the “ rally ” being the series of strokes made alternately 
by the two sides until one or other of them fails to make a good 
return) by “ serving ” the ball from the hand. This first stroke, 
or “ serve,” must be made in the following manner. The server, 
standing with one foot at least inside one of the service-boxes, 
must toss the ball from his hand, and while it is in the'air he 
must hit it with his racquet so that it strikes the front wall 
above the service-line and falls to the floor within the service- 
court on the opposite side ; after striking the front wall the 
ball may, but need not, strike the side wall or back wall, or 
both, and it may do so either before or after touching the floor. 
The serve is a “fault” if the ball (t) strikes the front wall 
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above the board but on or below the service-line, in which case 
it is called a “ cut ” ; or (2) touches the floor on the first bound, 
outside the proper service-court, when it is called “ short ” or 
“ fault ” according to the position of its pitch (see below). If 
the “ hand-out ” player to whom the fault is served “ takes ” 
it (j.f. if he plays at it), the fault is condoned and the play 
proceeds as if the serve had been good. If, however, the fault 
be not taken, the server must serve again from the same box ; 
and if he serves a second fault he loses his “ hand ” or innings, 
and his partner or his opponent, as the cose may be, takes his 
place. Two consecutive faults have thus the same result us the 
loss of a stroke in the rally by the “ hand-in.” A .serve which 
makes the ball strike the board, or the floor before reaching the 
front wall, or which sends it “ out-of-court ” (i.e. into the gallery 
or roof of the court), counts the same as two consecutive faults; 
it costs the server his innings. Skill in service is a most im¬ 
portant part of proficiency in racquets ; a player can hardly 
become first-rate unless he possesses a “ strong service.” As 
in tennis a great deal of ‘‘ cut ” may be imparted to the ball by 
the stroke of the racquet, which makes the halt in its rebound 
from the wall behave like a billiard ball carrying “ side ” when 
striking a cushion ; and when this “ cut ” is combined with 
great pace in the bound of the ball off the side wall, the back 
wall, and the floor, at varying angles which the .server has to a 
great degree under his control, it becomes exceedingly difficult 
for hand-out to ” get up ” the serve (i.e. to hit it on the first 
bound, sending it above the play-line on the back wall), and 
.still more so to make a good stroke which will render it difficult 
for his adversary in his turn to get up the ball and thus continue 
the rally. It often happens, therefore, that a long sequence of 
aces, sometimes the whole 15 aces of a game, are scored con¬ 
secutively by .service which hand-out is unable to return. A 
noteworthy instance of successful .service occurred in the semi¬ 
final tie of the doubles Amatcu^ Championship matches at the 
Queen’s Club in 1897 when W. L. Foster opened service and 
scored all the aces in the first two games, and added six in the 
third, thus putting on a sequence of 36 aces before losing his 
“ hand.” To obtain first innings is therefore an initial advantage, 
although in doubles it is limited by the rule that only one partner 
shall have a “ hand ” (innings) in the opening service. 

The question which side shall have this advantage is decided 
by spinning a racquet, the. “ rough ” and “ smooth ” .sides of 
which bike the place of “ heads ” and “ tails ” when a coin is 
to.ssed. The side winning the spin opens the game by serving as 
described above. The server may begin in either of the, .service 
boxes ; but when he has started, the service must proceed from 
the two boxes alternately till the close of the innings of the 
side, whether singles or doubles. When the other side obtains 
the innings they may in like manner begin in either box, without 
regard to where the last service of their opponents was delivered. 
In singles, hand-out changes sides in the court after each serve, 
answering to the change, over of the server; in doubles the serve 
is 'aken alternately by the two hand-out players, who perma- ; 
ncntly occupy the right- and left-hand courts respectively, being 
allowed to change the order in which they receive the service 
only once in any game, or at the end of any game or rubber. 
Except in the very rare case of left-handed players most of the 
play in the left half of the court, including the taking of all 
service on that side, is back-handed ; and the stronger of the 
two partners in back-hand play usually therefore takes the 
left-hand court.- The best position in the court for the hand-out 
about to take the serve depends entirely on the nature of the 
service, and he has to use his judgment the instant the ball 
leaves the server’s racquet in order to determine where it will 
strike the floor and at what precise point in its course it will be 
best for him to attempt to take it. A strong fast service, 
heavily cut, that sends the ball darting round the corner of the 
court, leaving the back wall at an extremely acute angle, or 
dropping almost dead off it, can only be got up by standing near 
the back wall a long way across the court and taking the ball by 
a wrist stroke at the last instant before it falls to the ground a 
second time. On the other hand when the server avoids the 


side wall altogether and strikes the back wall direct and hard, 
whether he achieves a “ nick ” serve (i.e. the ball striking 
precisely in the angle between the back wall and the floor) or 
hits the wall high up, hand-out will have little time to spare in 
changing position to get within reach of the ball. Some good 
players make a practice wherever possible, especially in the case 
of heavily cut service, of taking the serve on the volley (i.e. 
before the ball reaches the ground), sometimes of taking the ball 
after it leaves the .side wall and before it reaches the back wall; 
practice alone enables the player to decide with the necessary 
promptitude how each stroke is to be played. In returning 
the serve, or in playing any stroke during the rally, the ball may 
strike any of the other walls before the front wall ; but though 
this “ boasted ” .stroke is quite legitimate, and is sometimes 
the only wry of getting up a difficult ball, it is not considered 
good s /le deliberately to slash the ball round the corners in 
order to keep it in the fore end of .the court. Good play con.sists 
for the most part in hard low hitting, especially as close us 
possible along th. side walls into the corners of the back wall. 
One of the most effective strokes in racquets is the “ drop,” 
which means that the ball is hit so that it only just reaches the 
front wall and drops close to it, while the player conceals his 
intention by appearing to strike hard. “ The drop-stroke,” 
say.s Mr Eustace Miles, who regrets that it is less cultivated than 
formerly, “ is one of the most beautiful, and of all drop-strokes, 
the volley o'' halt-volley is the best.” 'J'he “ half-volley,” in 
which the ball is struck at the moment of its contact with the 
floor and b fore it has had time to rise, is also employed with 
great effect in hard play; it makes the return much quicker 
than when the ball is allowed to rise to the full length of the 
Ixrand, and requires corresponding quickness on the part of 
the adversary. It sometimes happens, too, that the player 
finding himself too near the pitch of the ball to take it at the end 
of the bound, yet not near enough to volley it, is compelled to 
take it on the half-volley as the only chance of getting it up. 
Accuracy in volleying and half-volleying, especially if the ball be 
kept low, is a most difficult art to acquire, but a good long rally 
m which are included a number of hard rapid half-volleys within a 
couple of inches of the board, is the prettiest feature of the game. 

If hand-out succeeds in returning the serv'e, the rally pro¬ 
ceeds until one side or the other fails to make a good return. 
A good return means (i) that the ball is .struck by the racquet 
before its .second bound on the floor, and without its having 
touched any part of the clothes or person of the striker or his 
partner ; (2) that it is hit against the front wall above the 
board without first touching the floor or going out of court; 
and (3) that it returns off the front wall into play (i.e. to the 
floor of the court or to an adversary’s racquet) without going 
out of court. If hand-in be the one to fail in making a good 
return, he loses his “ hand,” or innings, and (in singles) hand¬ 
out goes in and proceeds to serve ; in doubles one of the hand- 
in partners loses his “ hand,” and the second partner goes in 
; and serve.s till he in turn similarly loses his “ hand,” except 
that in the case of the opening service in the game there is 
(a.s already mentioned) only one “ hand ” in any event. If 
hand-out fails to make a good return to the serve or to any 
stroke in the rally, hand-in scores an ace, and the side that 
first scores 15 aces wins the game. When, however, the score 
reaches “ 13-all ” (i.e. when each side has scored 13 ares), hand¬ 
out may, before the next serve is delivered, declare that he 
elects to “ set ” the game either to 5 or 3, whichever he prefers ; 
and similarly when the score stands at “ 14-all,” hand-out may 
“ set ” the game to 3. He makes this declaration by calling 
“ set-s 1 ” or “ set-3 1 ” find it means that 5 aces, or 3 aces, 
as the case may be, shall be required to win the game. 

In the confined space of a racquet court it is not always easy, 
especially in doubles, for the players to avoid obstructing 
each otW. It is provided in the rules that “ each player 
must get out of his opponents’ way as much as possible,” and 
that it shall be a “ let ” (an Old English word for impediment 
or hindrance) and “ the service or rally shall count for nothing, 
and the server shall serve again from the- same service-box. 
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(jt) if the ball in play touch the sthlcei’s opponent on or above 
the knee, and if in the marker’s opinion it be thereby pre¬ 
vented from reaching the front wall above the board (the play- 
line) ; or (b) if either player undesignedly prevent his opponent 
from returning the ball served in play.” If a player considers 
that he has been thus obstructed by his opponent he may 
“ claim a let,” and the marker adjudicates his claim, lire 
marker’s decision is final; but “ if in doubt which way to 
decide, the marker may direct that the ace be played over again.” 
It is the duty of the marker, who occupies a box in the gallery, 
to “ call the game.” As soon as the server serves the ball the 
marker calls Play 1 ” if the ball strikes the front wall above 
the service-line ; and “ Cut I ” if it strikes below the- service- 
line ; if the boll falls in front of the short-line the marker 
calls “ Short 1 ” ; if the wrong side of the fault-line he calls 
“ Fault! ” ; but whether it be ” cut,” “ short,” or “ fault,” 
the serve counts as a fault in its effect. To every good return, 
as to every good serve, the marker rails “ Play ! ” If a return 
is made after the second liound of the ball (called u “ double ”) 
the marker calls “ Double 1 ” or ‘‘ Not up!” ; if the ball is bit 
into the gallery, or against its posts or cushions, or above 
the girders or cros.s-beam3 of the roof, he calls “ Out-of-court I ” 
At the end of every rally he calls the state of the game, always 
naming first the score of hand-in :—“ One-love ” (love being 
the term for zero) meaning that hand-in has scored one ace 
and hand-nut nothing; “ Two-love,” “ Five-all,” “ Five-ten,” 
“ Fourteen-eleven,” and so on, till one .side has .scored 15, when 
the marker calls “ Game 1 ” He then in similar fashion calls the 
state of the match—“ Two games to one,” or whatever it may 
be—before the commencement of the next game. The server 
in possc.ssion at the end of the game continues to serve in the 
new game, subject as before to the rule limiting the first innings 
of the game to a single “ hand.” The usual number of games in 
matches is five for singles, and seven for doubles, in nvatches 
where there are umpires and a referee, there is an appeal to them 
from the marker’s decision except as regards questions relating 
to the service, on which the marker’s decision is final. 

Records. —Attempts have been made to trace racquets, 
like tennis, to an ancient origin ; but although it is doubtless 
true that the striking of a ball with the hand or some primitive 
form of bat is one of the oldest forms of pastimes, and that 
racquets has been evolved from such an origin, the game as 
now known can hardly be said to have existed before the 
19th century, Joseph Strutt’s work on The Sports anti Pastimes 
of the People oj England, published at the beginning of tlie 
19th century, makes no mention of racquets; and the ctintury 
was far advanced before the racquet court was promoted from 
being an adjunct of the pot-house and the gaol, in which con¬ 
nexion the court within the purlieu.s of the Fleet prison has 
been immortalized in the pages of Pickwick, to a position 
scarcely less dignified than tliat of the tennis-court with its 
royal and historical associations. It was at the public schools 
that racquets first obtained repute. The school courts were at 
fmt unroofed, and in some cases open also at the back and 
sides, or on one aide. Among the most famous of the early 
racquets professionals, before the period of the modern closed 
court, were Robert Mackay (ifiao), the brothers Thomas and 
John Pittman, J, Lamb, J. C. Mitchell and Francis Erwood 
(i86e). One of the most famous matches ever played at 
racquets was that in which Erwood was beaten by Sir William 
Hart-Dyke, who used the “ drop ” stroke with telling effect, 
and who, after representing Oxford in the first four inter¬ 
university matches, was the only amateur racquet player 
who ever defe^ed the open champion. A notable date in 
the history of racquets was the year 1853, When the court 
at the old Prince’s Club in Hans Place, London, was built. 
H«e the Mnuat racquet matches between Oxford and Cam¬ 
bridge Universities, singles and doubles, were first played in 
1858, and the Public SchaoJs Championship (doubles only) 
ten years later. Modern racquets may perhaps be said to date 
fr^ the time of the brothc)|B,Gny^ wto as professionals greatly 
raised the standard of skill,in Hat gam«^ anid as teachers at the 


schools and universities improved the play of amateurs. William 
Gray beat Foulkes, the champion of America, in 1867 j Henry 
Gray and Joseph Gray were also great players. The latter 
was beaten in 1875 by 11 . B. Fairs (“ Pundi ”) but held the 
championship from 1878 to 1887. Another member of the same 
family was Walter Gray, who was as distinguished for the 
power of his stroke as his brother William was for the accuracy 
of bis “ drop ” and the ease and grace of his volley and half- 
volley. Walter Gray was followed in the cltarapionship by- 
Peter Latham, the first professional to combine the open Tennis 
Chainpionship with tire K^uets Championship; and in the 
opinion of Mr Eustace Miles “ there has probably lived no 
player who could have beaten him at eitlicr game.” Latham 
was the first to ase the heavily ait service at racquets, and he 
is also remarkable lor the power of his wrist stroke. In the 
last twelve years or so of the 19th century Latham stood alone, 
and in the opinion of the best judges lie was the greatest of all 
racquet players. When once he liad won the championship he 
never lost it, and when at last he resigned his title he was suc¬ 
ceeded by Gilbert Browne, a player of a decidedly inferior 
calibre, who in 1903 was challenged and beaten by an Indian 
marker colled Jamsetji. Fur the next six years, during whicti 
jamsetji held the championsliip, comparatively little wos 
beard of professional racquets ; but in 1909 intere.st was n.-vived 
by a iiandicap at Queen’s Club for a prize of £ioo, in which 
Peter Latliam himself took part, and which was won by Jennings 
of Aldershot. A.s a result of this contest a challenge was issued 
by W. Hawes, the marker at Wellington College, to play any 
other professional for £200 a side and the ciiampionship of 
England. The cliallenge was accepted by C. Williams, a young 
player of Prince’s Club, who easily won the match, and with it 
the title of champion. 

The institution of annual matches between Oxford and Cambridge 
Univer.sitiBs m 1S58, and of the Public Schools Charapionahip m 
tS 58 . gave au immense stimulus to the game among amateurs. 
Of the ti inter-miivei-.sity (singles) matches from rS;8 to 
ipoS, Oxford won 2f> anrl Cambridge 25 ; of the 52 contests in 
doubles Oxford -won 25 and Cambridge 27. Among the public 
schools Harrow has buon far the most successful, having wou the 
championship challenge cup 19 times out of 42 contests. 
Moreover, under the condition permitting any school winning it in 
three consecutive years to retain the challenge cup permanently, 
Harrow became possessed of three oups, having won the champion 
ship 1871-1874 inclusive, 1879-1881 inclusive, and 1883-1887 in¬ 
clusive. The next nio.st successful school has been Eton, eight 
tiricj champion ; Ch.arlerhouse having won five times, and no 
other schiyil more than three limes, For the first twenty years 
of the contest, with a single exception when Rugby won in 1870, 
no school except Eton or ilarrow gained the champion ihip ; an i il 
is not surprising therefore that the majority of famous amateurs 
iearnt the game at one or other of these schools. Among Etonians 
were W. Hnrt.lbyke, C. J, Otiaway, the Hon. Alfred Xyttelton, 
the Hon. Tvo Hligh (afterwards Lord Darnley), C. T. Studcl and H. 
Philipson : Harrow has produced R. D. Walker, one of the best 
of the earliest amateur racquet players, C. F. Biillcr, T. S. Dury, 
A. J. Wchhe, M. C. Kemp, E. M. Butler, the brothers Eustace 
Crawley and H. K. Crawley, C. D. Buxton, H. M. Leaf, Percy Ash- 
iTOTth and C. Browning. Tlie famous Malvern family of Foster 
has been as conspicuous in the racquet court as on the cricket field, 
the eklest, H. K. Foster being probably the finest amateur pla_yer 
of his generation. F. Dames Longworth, Major A. Cooper-Key, 
CoJonBl Spi-ns, R. M. Baerlein and Eustace H. Miles have also been 
in the front rank of amateur players. The opening of the Queen’s 
Club, West Kensington, was a notable event in the history of 
the fiamo, especially as it was ioljowed by the establishment of 
amateur ebampioosnips in singles and doubles in 1888, of which the 
rc.sults have been as follows :— 

Amatevr Championship 

I. 

1888. C. D. Buxton. 1900. H. K. Foster, 

1R89. E. M. Butler. ipoi. F. Dames Longworth. 

1890. P. Ashworth. igoz. E. H. Miles. 

1891. 11 . Philipson. 1903, F... M. Baerlein. 

1R92. F. Dames I.ongworth. 1904. M. K. Poster. 

1S93. F. Dames I,ongworlh. 1903. E. M. Baerlein. 

1894. H. K. Foster. | Jpob. S. H. Sheppard. 

1895. H,K. Foster. 1907. E. B. Koel. 

1896. H. K. Foster. ; 1908. E. M. Baerlein. 

IR97. H. K. Foster. ' 1909. E. M. Baerlein. 

1B98. H. K. Foster. 1910- E. M. Baerlein. 

18^. H. K. Foster. i 
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II. Oouhits 

itl^. P. Ashworth and W, C. Hadley. 

P, Ashw.:)rth and £. L, Mctcalie. 

i8g2, E. M. Butler and M. C. Kemp. 

1893. F. H. Browning and H. K. Foster. 

1894. H. K. Foster and F. C. Ridgeway. 

189;. F. Dames Longwortli and F. H. Browning. 

1896. H. K, Foster and P. Aaliworth. 

1897. H. K. Foster and P. Ashwortli. 

1898. H. K. Foster and W. L. Foster. 

1899. H. K. Foster and P. Ashworth, 

190Q. M. K. Faster and P. Ashworth. 

1901. F. Dames Longworth and V. H. Pennell. 

1903. E. M. Baerlein and E. H. Miles. 

1903. H. K. Foster and B. S. Foster. 

1904. E. H. Miles amt £. M. Baurlein. 

1905. E. H. Miles and E. M. Baerlein. 

1906. E. H. Miles and F. Dames Longworth. 

1907. W. I,. Foster and B. S. Foster. 

1908. F. liames Longworth anti V. H. Pennell. 

1909. E. M. Baerlein and P. Ashworth. 

1910. B, S. Faster and Hun. C. N. Bruce. 

military championship was inaugurated in 1903 and is pla3wd 
annually at Princes’ Club. In 1908, mainly through the exertions 
ot Major A. Cooper-Key, a “ Tennis. Racquets and Fives Associa- 
lion ” was tounded ior the purpose of cucouraging these games, 
s'lfeguarding their interests and providing a legislative body wliose 
authority would be recognized by all tennis and racquet players. 

Racqt'cii in A murica. — In the United States and in Canada 
racquets is a popular game, and most ol the leading athletic clubs 
have good coiirbs. The American champions Foiilkes, Boakes 
and C-eorge Stamling were all beaten by English professionals, 
hilt had a great reputation in their own country ; and Tom Pettitt, 
r.lhs and Moore are name.s that stand high in the records of the 
game. Among American amateurs, Lamonfaynu did much to 
encourage racquets in Now York m the early period of its history; 
and in more recent times Quincy Shaw, de Carnieniiia, R. Fearing, 
Payne Whitney, Mackay, L. Waterbury and P. D. Haughtoii have 
shown themselves racquet players of very high merit, although 
Mr. Eustace Miles is ol opinion that " an English player like H. K. 
h osier, or Dames Longworth, or .Ashworth, would give any American 
amateur upwards ot seven aces." “ 

Fitpinalt racquets is a form of the ipimc which provides 
admirable practice for the beginner, and has advantages of 
its own which offer attractions even to tliose who are proficient 
players of real racquets. It is played with a hollow india- 
rubber ball about the size of a fives ball {i.e. nearly twice the 
.size of an ordinary racquet ball) and with a racquet rather 
shorter in the handle than those used in racquets proper. 
The court may be of any dimensions, but is always much 
smaller than a real racquet court; the squash ball, being not 
nearly so fast as the racquet ball, would not reach the back 
wall in a 60 ft. court on the first iwimd unless hit high as well 
as hard against the front wall. The rules of the game itself 
are firccisely the same as in real racquets, f^uash racijuets 
originated at Harrow, where the boys were in the habit of 
playing in an improvised court in the corner of the school- 
yard against the old school building ; the windows, buttresses 
and water-pipe on the face of the wall forming irregularities 
which developed great skill on the part of the players in taking 
advantage of the difficulties thus caused. The marked success 
of Harrow in the Public Schools Championship at racquets, 
especially during the first twenty years of its in.stitution (see 
above), has been attributed to the early training and practice 
gained at squash racquets in the school-yard, and in other 
courts which came into use as the popularity of thi.s form of 
the game increased. Towards the end of the tqth century 
squash racquets became adopted at other schools and at this 
universities; and as the court is much cheaper to build than 
that required for real or “ hard ball " racquets, and the game 
is cheaper as well as easier to play, many private courts came 
into existence. On the initiative of Lord Dcsborough, who 
had learnt the game at Harrow, several squash courts were 
provided at the Bath Club, London, where handicap tourna¬ 
ments are annually played. At Lord’s cricket ground, when 
a new pavilion was erected in 1890, squash racquet courts 
were included in the building. The dimensions of the courts 
at Lord’s,, which may be taken as the best model, are as follows: 
length 4a ft. by 24 ft.; height ot back wall 8 ft. 8 in.; 


hdght of lervico-line from fioor 8 ft. 9 in.; height of play- 
hne 3 ft. 4 is. The sbotb-line is 33 ft. from the front wah. 
Ihe place which squash racquets has come to occup^y may be 
estimated from the fact tb^ Mr. Eustace Miles pronounces 
it “ an almost indispensahlc preparation ” for tennis and 
racquets as those games are played under modem conditions; 
and the same authority sufficiently describes its merits when 
he observes that it “ gives, at a small cost of time or mraiey, 
abundance of hard and brisk and simple yet exciting exercise 
for all times of life, of the year, and even of the day—^if we 
have good artificial light.” The squash courts at Lord’s and 
at the Bath Club are lighted by electricity, so that play is not 
dependent on the condition ol the atmosphere, or on the 
season of the year. 

Bee Tennis. Lawn Tennis, liacMs and Fives in the " Badminton 
Library” ; Uaeguets, Tennis and Squash, by Eustace Miles (London, 
1902); Sporting and Athletic Hcqister (London, 1908). (U. J. M.) 

BADAOTZ, a town in Bukovina, Austria, 35 m. S. by W. of 
Czernowitr. by rail. Top. (1900) 14,343, of which about 
70% are Germans and 25 % arc Rumanians. It was formerly 
the scat of a Greek bishopric, removed to Czemowitz in 1786, 
and possesses a cathedral (1402) with the tombs of several 
Moldavian princes. The Austrian government has here a 
large stud. To the VV. of RadauLz arc situated the old 
monasteries of Futna and Suczawica, dating from the t5th 
century. They still contain many old and valuable ecclesiastical 
objects of art, although a great port has been removed to the 
various monasteries in Moldavia. 

RADBEBTUS PASCHAS 1 U 8 (d. c. 860), Frcncii theologian, 
was bom at or near Soissons towards the close of the 8th 
century. He became a monk of Corbie, near Amiens in Picardy, 
in 814, and assumed the cloister name of Paschasius. He 
soon gained recognition a.s a learned and successful teacher, 
and the younger Adalliard, St Anskar the apostle of Sweden, 
Odo bishop of Beauvais and Warinus abbot of Corvei in 
Saxony may be mentioned among the more distinguished 
of his pupils. Between' 842 and 846 he was chosen abbot, 
but as a disciplinarian he was more energetic than successful, 
and about 851 he resigned the office. He never took priestly 
orders. He died and was buried in Corbie. 

Radbertus is one of the most important theologians in the 
history of the church. “ He was perhaps the most learned 
and able theologian after Alcuin, as well versed in Greek 
theology as he was familiar with Augustinionism, a compre¬ 
hensive genius, who felt the liveliest desire to harmonize theory 
and practice, and at the same time give due weight to tradition ” 
(Harnack). His great work was the Uber de Corpore et 
Sanguine Domini (first cd. 831; new ed., with an cp^le to 
Charles the Bald, 844), which was not only the first systematic 
and thorough treatise on the sacrsiment of the eucharist, but 
is the first clear dogmatic statement of tronsubstantiation, 
and as such opened an unending controvetsy. It was at once 
attacked by Ratramnus and Hrabonus Maurus, but was so 
completely in touch with the practice of the church and the 
spirit of the age, as to win the verdict of Catholic orthodoxy. 

On the eucharistic controversy ace the article on Radbertus by 
Steitz in Herzog-Hnuck's Rsal^Fncyklopddie ; Bach, Dogmenges- 
chishtc dec Milltlallers, i. fi. ; Krnat. Die Lghre des h, Paschasius 
Radbertus v. d. Eucharistic (1896); Renz, Die CeschxMc des Messop~ 
ferbegriffs (1901); K. O. Goetz, Dir Abendmahlsfrage in three 
gesehiehiliehen EntwiMung (1904). a complete survey of the whole 
problem, beginning with Radbertus. A. Haniack’s treatment in his 
History of Dogma (vol. v.. p. 308 S.) is clear and appreciative. 

BADCLIFFE, ANN (1764-1823), English novelist, only 
daughter of William and Ann Ward, was born in London on 
the 9th of July 1764. She was the author of three famous 
novels: The Romance of the Forest (1791), Tlte Mysteries of 
Udolpho (1794) and The Italian (1797). When she was twenty- 
three • years old she married William Radcliffe, an Oxford 
graduate and student of law. He gave up liis profession (or 
literature, and afterwards became proprietor and editor of 
the English Chronicle. Alter The itedian she gave up writing 
for publication, and was reported to have been driven mad 
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by the horrors of her own creations, but the nearest approach 
to eccentricity on Mrs Radclifie’s part was dislike of public 
notice. Of scenery Mrs Radcliffe was an enthusiastic admirer, 
and she made driving tours with her husband every other 
summer through the English counties. She died on the 
7th of February 1823. In the history of the English novel, 
Mrs Radcliffe holds an interesting place. She is too often 
confounded with her imitators, who vulgarized her favourite 
“ properties" of rambling and ruinous old castles, dark, 
desperate and cadaverous villains, secret passages, vaults, 
trapdoors, evidences of deeds of monstrous crime, sights and 
sounds of mysterious horror. She deserves at least the credit 
>of originating a school of which she was the most distinguished 
exponent; and none of her numerous imitators approach 
her in ingenuity of plot, fertility of incident or skill in devising 
apparently supernatural occurrences capable of explanation 
by human agency and natural coincidence. She had a genuine 
gift for scenic effect, and her vivid imagination provided every 
tragic situation in her stories with its appropriate setting. 
Sir Walter Scott wrote an appreciative essay for the edition 
of 1824., and Miss Christina Rossetti was one of her admirers. 
She exercised a great influence on her contemporaries, and 
“ Schedoni ” in The Italian is one of the prototypes of the 
Byronic hero. 

RADCLIFFE, SIR GEORGE (1593-1657), English politician, 
son of Nicholas Radcliffe (d. 1599) of Overthorpe. Yorkshire, 
was educated at Oldham and at University College, Oxford. 
He attained some measure of success as a barrister, and about 
1626 became the confidential adviser of Sir Thomas Wentworth, 
afterwards earl of Strafford, who was related to his wife, Anne 
Trappes (d. 1659). Like his master he was imprisoned in 1627 
for declining to contribute to a forced loan, but he shared the 
good, as well as the ill, fortunes of Wentworth, acting as his 
adviser when he was president of the council of the north. 
When Wentworth was made lord deputy of Ireland, Radcliffe, in 
January 1633, preceded him to that country, and having been 
made a member of the Irish privy council he was trusted by the 
deputy in the fullest possible way, his advice being of the greatest 
service. In 1640, Radcliffe, like Strafford, was arrested and was 
impeached, but the charges against him were not pressed, and in 
1643 he was with Charles I. at Oxford. lie died at Flushing in 
May 1657. Radcliffe wrote An essay towards the life of my Lord 
Strafford, from which the material for the various lives of the 
statesman has been largely taken. 

See Sir T, D. Whitaker, Life and Correspundente of Sir G. Radcliffe 
(1810). 

RADCLIFFE, JOHN (1650-1714), English physician, was 
born at Wakefield in 1650, He matriculated at University 
College, Oxford, and after taking his degree in 1669 was elected 
to a fellowship at Lincoln College, which he gave up in 1677 when, 
under the statutes of the college, he was called on to take orders. 
Graduating in medicine in 1675, he practised first in Oxford, but 
in 1684 removed to London, where he soon became one of the 
leading physicians. He frequently attended William III. until 
1699, when he caused offence by remarking, as he looked at the 
King’s swollen ankles, that he would not have his legs for his 
three kingdoms. On the ist of November 1714 he died of 
apoplexy at his house in Carshalton. By his will he left pro¬ 
perty to University College for founding two medical travelling 
fellowships and for other purposes. Other property was put 
at the disposal of his executors to use as they thought best, and 
was employed, among other things, in building the Radcliffe 
Observatory, Hospital and Library at Oxford, and in enlarging 
St Bartholomew’s Hospital in London. Radcliffe was elected 
M.P. for Bramber in 1690 and for Buckingham in 1713. 

RADCLIFFE, an urban district in the Radcliffe - cum- 
Farnworth parliamentary division of Lancashire, England, on 
the riverisfo(iU, a m. S.S.W. of Bury, on the Lancashire & 
Yorkshio||in|^ay. Pop. (1901) 25,,368. The church of St 
Bartholb*»#»r-dates from the time of Henry IV.; some of the 
Norman portions of the building remain. Cotton-weaving, 
calico-printing, and bleaching, dyeing, paper-making, iron¬ 


founding and machine-making are the principal industries, 
and there are extensive collieries in the neighbourhood. 

RADEBERG, a town of Germany, in the kingdom of Saxony, 
pleasantly situated in a fertile district on the Roder, 10 m. N.E. 
of Dresden, by the railway to Gbrlitz and Breslau. Pop. (1905) 
13,301. It has an Evangelical and a Roman Catholic church, 
and an old castle. Its principal industries are the manufacture 
of glass, machinery, furniture and paper, and it produces a 
light Pilsener beer which is largely exported. Near the town 
are the Augustusbad and the Hermannsbad, two medicinal 
springs. 

RADEGDNDA, ST (d. 587), Frankish queen, was the daughter 
of Berthaire. king of the Thuringians. Berthaire was killed by 
his brother Hermannfried, who took Radegunda and educated 
her, but was himself slain by the Frankish kings Theudorich 
and Clotaire (529), and Radegunda fell to .Clotaire, who later 
married her. Her piety was already so noteworthy that it was 
said that Clotaire had married a nun, not a queen. She left 
him when he unjustly killed her brother, and fled to Medardus, 
bishop of Tournai, who, notwithstanding the danger of the 
act, consecrated her as a nun. Radegunda staved in Poitiers, 
founded a monastery there, and lived for a while in peaec. Here 
Venantius Fortunatus, the Italian poet, found a friendly recep¬ 
tion, and two of the poems printed under his name are usually 
attributed to Radegunda. From him we gain a most pleasing 
picture of life at the monastery. The queen died on the 13th of 
August 587. 

See the references rn A. Molinier. .SoKnes de I'histoirc de I'rancc. 

RADETZKY, JOSEF, Count OF Rauetz (1766-185R), Austrian 
soldier, was bom at Trzebnitz in Bohemia in 1766, to the 
nobility of which province his family, originally Hungarian, 
had for several centuries belonged. Orphaned at an early age, 
he was educated by his grandfather, and after the old count’s 
death, at the 'I'heresa academy at Vienna. The academy was 
dissolved during his first year’s residence, and he joined the army 
as a cadet in 1785. Next year he became an officer, and in 1787 
a first lieutenant in a cuirassier regiment. He served as a 
galloper on Lacy’s staff in the Turkish War, and in the Low 
Countries during the Revolutionary War. In 1795 he fought 
on the Rhine. Next year he served with Beaulieu against 
Napoleon in Italy, and inwardly rebelled at the indecuiive 
“ cordon ” system of warfare which his first chief, Lacy, had 
instituted and other Austrian generals only too faithfully 
imitated. His personal courage was conspicuous ; at J'leurus 
he,had led a party of cavalry through the French lines to discover 
the fate of Charleroi, and at Valcggio on the Mincio, with a 
few hussars, he rescued Beaulieu from the midst of the enemy. 
Promoted major, he took part in Wurmser’s Mantua campaign, 
which ended in the fall of the place. As lieutenant-colonel and 
colonel he displayed both bravery and skill in the battles of the 
Trebbia and Novi (1799), and at Marengo, as colonel on the staff 
of Melas, he was hit by five bullets, after endeavouring on the 
previous evening to bring about modifications in the plan sug¬ 
gested by the “ scientific” Zach. In 1801 Radetzky received 
the knighthood of the Maria Theresa order. In 1805, on the 
march to Ulm, he received news of his promotion to major- 
general and his assignment to a command in Italy under the 
archduke Charles, and thus took part in the successful campaign 
of Caldiero. Peace again afforded him a short leisure, which he 
used in studying and teaching the art of war. In 1809, now a 
lieutenant field marshal, he fought at Wagram, and in 1810 he 
received the commandership of the Maria Theresa order and the 
colonelcy of the 5th Radetzky hussars. From 1809 to 1812, as 
chief of the general staff, he was active in the reorganization of 
the army and its tactical system, but, unable to carry out the 
reforms he desired owing to the opposition of the Treasury, he 
resigned the post. In 1813 he was Schwarzenberg’s chief of 
staff, and as such had considerable influence on the councils 
of the Allied sovereigns and generals. Lanj[enau, the quartet- 
master-general of the Grand Army, found him an indispen.sable 
assistant, and he had a considerable share in planning the 
Leipzig campaign and as a tactician won great praises in the 
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battles of Brionne and Arcis sur Aube. He entered Paris with 
the alUed sovereigns in March 1814, and returned with them to 
the congress of Vienna, where he appears to have acted as an 
intermediary between Metternich and the czar Alexander, when 
these great personages were not on speaking terms. 

During the succeeding years of peace he disappeared from the 
public view. He resumed his functions as chief of the staff, hut 
his ardent ideas for reforming the army came to nothing in the 
face of the general war-weariness and desire to “ let well alone.” 
His zeal added to the number of his enemies, and in 1829, after 
he hod been for twenty years a lieutenant field marshal, it was 
proposed to place him on the retired list. The emperor, un¬ 
willing to go so far as this, promoted him general of cavalry and 
shelved him by making him governor of a fortress. But very 
soon afterwards the Restoration settlement of Europe was shaken 
by fresh upheavals, and Radetzky was brought into the field 
of war again. He took part under Frimont in the campaign 
against the Papal States insurgents, and succeeded that general 
in the chief command of the Austrian army in Italy in 1834. 
In 1836 he became a field marshal. He was now seventy years 
of age, but he displayed the activity of youth in training and 
disciplining the army he commanded. But here too he was in 
advance of'his time, and the government not only disregarded 
his suggestions and warnings but also refused the money that 
would have enabled the finest army it possessed to take the field 
at a moment’s notice. Thus the events of 1848 in Italy, which 
gave the old field marshal his place in history among the great 
commanders, found him, in the beginning, not indeed unpre¬ 
pared hut seriously handicapped in the struggle with Charles 
Albert’s army and the insurgents. How by falling back to the 
Quadrilateral and there, checking one opponent after another, 
he was able to spin out time until reinforcements arrived, and 
how thenceforward up to the final triumph of Novara on the 
23rd of March 1849. he aqd his army carried all before them, is 
described in the article Italian \Vars. 'I'he well-disciplined 
sense of duty to the superior officer, which was remarked even in 
the brilliant and sanguine young army reformer of i8io, had 
become more intense in the long years of peace, and after keeping 
his army loyal in the midst of the confusion of 1848, he made no 
attempt to play the part of Wallenstein or oven to assume 
Wellington’s role of family adviser to the nation. While as a 
patriot he dreamed a little of a united Germany, he remained 
to the end simply the commander of one of the emperor’s armies. 
He died, still in hamc.ss, though infirm, on the 5th of January 
1858. 

In military history Radetzky’s fame rests upon one great 
achievement, but in the hi.story of the Austrian army he lives a.s 
the frank and kindly “ Vatcr Radetzky ” whom the soldiers 
idolized. He was fortunate in the moment of his death. In 
the year following, another and a greater Italian war broke out, 
his beloved army, disintegrated by peace economies which the 
old field marshal had been unable any longer to redress by 
ceaseless personal training, and in addition suffering from 
divided command and confused staff work, was defeated in 
every encounter. 

RADEVORHWALD, a town of Germany, in the Prussian 
Rhine province, 10 m. E. from Remscheid, on the branch line 
of railway from Krebssoge. Pop. (1905) 10,978. It consists of 
the town proper and of several suburbs, and has five Evangelical 
and two Roman Catholic churches. Its chief manufactures 
are skates, files, locks and similar articles, and it has also cloth 
and cotton factories. 

See J. H. Becker, Geschichte det Stadt Hadevormwald (Cologne. 
1864). 

RADHANPUR, a native state of India, in the Palanpur 
agency, Bombay. It is situated in the north-western corner 
of Gufarat, close to the Runn of Cutch. The country is an open 
plain without hills and with few trees. It contains an area of 
1150 sq. m. with a population in 1901 of 61,548, showing a 
decrease of 37 % during the decade, due to the results of fiimine. 
The estimated revenue is £27,000. The chief products arc cotton, 
wheat and the common varieties of grain ; the only manufacture 


of any importance is the preparation of a fine description of 
saltpetre. Radhanpur first came under British protection in 
1813. The chief, whose title is Nawab, belongs to the Babi 
family, who have held power in Gujarat for more than two 
centuries. The town of Radhanpur had a population in 1901 
of 11,879. If '8 a walled town, with an export trade in rape- 
seed, grain and cotton. 

RADIATA, a term introduced by Cuvier in 1812 to denote 
the lowest of his four great animal groups or “ embranchc- 
ments.” He defined them as possessing radial instead of 
bilateral symmetry, and as apparently destitute of nervous 
system and sense organs, as having the circulatory system 
rudimentary or absent, and the respiratory organs on or co¬ 
extensive with the surface of the body; he included under 
this title and definition five classes,—Echinodermata, Acalepha, 
Entozoa, Polypi and Infusoria. Lamarck {Hist. nat. d. Anim. 
s. Vertebres) also used the term, as when he spoke of the 
Medusae as radiata mtdusaria et anomala ; but he preferred 
the term Radiaria, under which he included F.chinodcrmata and 
Medusae. Cuvier’.s term in its wide extension, however, passed 
into general use ; but. as the anatomy of the different forms 
became more fully known, the difficulty of including them 
under the common designation made itself increasingly obvious. 
Milne-Edwards removed the Polyzoa; the group was soon 
further thinned by the exclusion of the Protozoa on the one 
hand and the Entozoa on the other; while in 1848 Leuckart 
and Frey clearly distinguished the Coelenterata from the 
Echinodermata as a separate sub-kingdom, thus condemning 
the usage by which the term still continued to be applied to 
these two groups at lea.st. In 1855, however, Owen included 
under Lamarck’s term Radiaria the Echinodermata, Anthozoa, 
Acalepha and Hydrozoa, while Agassiz also clung to the term 
Radiata os including Echinodeimata, Acalepha and Polypi, 
regarding their separation into Coelenterata and Echinodermata 
as “ an exaggeration of their anatomical differences ” (Hssay on 
Classification, London, 1859). These attempts, however, to 
perpetuate the usage were finally discredited by Huxley’s 
important Lectures on Comparative Anatomy (1864), in which 
the term was finally abolished, and the “ radiate mob ” finally 
distributed among the Echinodermata, Polyzoa, Verme.s 
(Platyhelminthcs), Coelenterata and Protozoa. 

RADIATION, 'THEORY OF. The physical activities that 
flourish on the surface of the earth derive their energy, in 
a form which is highly available thermodynamically, from 
the radiation of the sun. This has been ascertained to be 
dynamic energy, transmitted in waves by the vibrations of a 
medium occupying .space, as the energy of sound is transmitted 
by the vibrations of the atmosphere. The elasticity that 
transmits it may be assumed to be mathematically perfect: 
any slight loss in transit of the light from the most distant 
stars, which recent statistical comparisons of brightness with 
distance may possibly indicate, is to be explained far more 
suitably by the presence of nebulous matter than by any 
imperfection of the aether. The latter would thus be the 
one perfect frictionless medium known to us: it could not 
be such if it were constituted, like matter, of independent 
molecules. It is thus on a higher plane, and may even be 
considered to be a dynamical specification of space itself. A 
molecule of matter is a kinetic system compounded of simpler 
elements; its energy may be classified into constitutive energy 
essential to its continued existence, and vibratory energy 
which it can receive from or radiate away into aether. A 
piece of matter isolated in free aether would in time lose all 
energy of the latter type by radiation ; but the former will 
remain so long as the mattef persists, along with the energy 
of the uniform translatnry motion to which it is ultimately 
reduced. Thus all matter is in continual exchange of vibratory 
dnergy with the aether: it is with the laws of this exchange 
of energy that the general theory of Radiation deals, as dis¬ 
tinguished from the mechanism of the aethereal vibrations, 
which is usually treated as the Theory of Light (see Aether). 

I. The foundation of this subject'is the principle, arrived 
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at independently by Balfour Stewart and Kirchhoff about the 
year i$58, that the coiutitution 6) of the radiation which 
peivodce an enclosure, surrounded by bodies in a steady 
thermal state, must be a function of the temperature of those 
bodies, and of nothing else. It was subsequently pointed out 
by Stewart {Brit. Assoc. Report, 1871) that if the enclosure 
contains a radiating and absorbing body which is put in 
motion, all being at the same temperature, the constituents of 
the radiation in front of it and behind it will differ in period 
on account of the Doppler-Fizeau effect, so that there will 
be an opportunity of fining mechanical work in its settling 
down to an equilibrium; there must thus be some kind of 
thermodynamic compensation, which might arise either from 
aethweal friction, or from work required to produce the motion 
of the body against pressure exerted on it by the surroundit^ 
radiation. The hypothesis of friction is now excluded in 
ultimate molecular physics, while the thermodynamic bearing 
of a pressure exerted by radiation, such as is demanded by 
Maxwell’s electric theory, has been more recently devebped 
on other Imes by Bartoli and Boltzmann (1884), and combmed 
with that of the Doppler effect by W. Wien (1893) 'a develop¬ 
ment of the ideas above expressed. 

The origmal reasoning of Stewart and Kirchhoff rests on 
the dynamical principle, that by no process of ordinary reflexion 
or transmission can the period, and therefore the wave-length, 
of any harmonic constituent of the radiation be changed; 
each constituent remains of the same wave-length from the 
time it is emitted until the time it is again absorbed. If we 
imagine a field of radiation to be enclosed within perfectly 
reflecting walls, then, provided there is no material substance 
in the field which can radiate and absorb, the constitution of 
the radiation in it may be any whatever, and it will remain 
permanent. It is only the presence of material bodies that 
by their continued emission and absorption can transform 
the surrounding radiation towards the unique constitution 
which corresponds to their temperature. We can define the 
temperature of an isolated field of radiation, of this definite 
ultimate constitutbn, to be the same as that of the material 
bodies with which it would thus be in equilibrium. Further, 
the mutual independence of the various constituents of any 
field of radiation enclosed by perfect reflectors allows us to 
assign a temperature to each constituent, such as the part 
involving wave-lengths lying between A. and A+8A; that 
will be the temperature of n material system v/ith which this 
constituent by itself is in equilibrium of emission and absorption. 
But to reason about the temperature of radiation in this way 
we must be sure that it completely pervades the space, and 
has no special direction; this is ensured by the continual 
reflexions from the walls of the enclosure. The question of 
the temperature of a directed wave-train travelling through 
space, such as a beam of light, will come up later. The tempera¬ 
ture of each constituent in a region of undirected radiation 
is thus a function of its wave-length and its intensity alone. 
It is the fundamental principle of thermodynamics, that 
temperatures tend to berame uniform. In the present case 
of a field of radiation, this equalization cannot take place 
directly between the various constituents of the radiation that 
dfccupy the same space, but only through the intervention of 
the emission and absorption of material bodies ; the constituent 
radiations are virtually partitioned off adiabatically from 
direct interchange. Thus in discussing the transformations 
of temperatures of the constituent elements of radiation, we 
are really reasoning about the activity of material bodies that 
are in thermal equilibrium with those constituents; and the 
theoretical basis of the idea of temperature, as depending on 
the fortuitous residue of the energy of molecular motions, is 
preserved. 

». Mechamcal Pressure of UnduLatary Motions .—Consider 
a wave-train of any kind, in which the displacement is f a cos 
m{x + et) so that it is propagated in the direction in which * 
decreases ; let it be ireqtly incident on a perfect reflector 
travelling towards it with velocity e, whose position is there¬ 


fore given at time t by x-vt. There wUl be a reflected train 
given by the velocity of propagation e 

being of course the same for both. The disturbance does not 
travd into the reflector, and must therefore be annulled at its 
surface; thus when x*‘vt we must have f+f'“o identically. 
This gives o'“ -a, and m'(c - v)»■ m(c + v). The amplitude of 
the r^ected disturbance is therefore equ^ to that of the in¬ 
cident one; while the wave-length is altered on the ratio 

^ which is approximately i where vjc is small, and 

is thus in agreement with the usual statement of the Doppler 
effect. 'The energy in the wave-train being half potential and 
half kinetic, it is given by the integration of o{d(ldty along the 
train, where p represents density. In the reflected train it is 
therefore augmented, when equal lengths are compared, in the 



but the length of the train is diminished by 


. C — V 

the reflexion in the ratio —: hence on the whole the 
energy transmitted per unit time is increased by the reflexion in 
the ratio This increase per unit time can. arise only 

from work done by the advancing reflector against pressure 
exerted by the radiation. That pressure, per unit surface, must 

a 

therefore be equal to the fraction ^ ^ of the energy in a length 

. C“ -- 

f-t-vof the incident wave-tram; thus it is the fraction 

r- -f- V- 

of the total density of energy in front of the reflector, belonging 
to both the incident and reflected trains. When v is small com¬ 
pared with c, this makes the pres.sure equal to the density of 
vibrational energy, in accordance with Maxwell’s electrodynamic 
formula {Elec, and Mag., 1871). 

The argument may be illustrated by the transverse vibrations 
of a tense cord, the reflector being then a lamina through a 
small aperture in which the cord passes ; the lamina can thus 
slide along the cord and sweep the vibratory motion in front of 
it. In this case the force acting on the lamina is the resultant 
of the tensions T of the cord on the two sides of the aperture, 
giving a lengthwise force iTd{i + (')‘^ldx'‘ when, as usual, 
powers higher than the second of the ratio of amplitude to 
wave-length are neglected ; this, when vjc is small, is an oscil¬ 
latory force of amount tp{dtldt)'‘, whose time-average agrees 
with the value above obtaim d. If we consider a finite train 6f 
waves thus sent back from a moving reflector, the time integral 
of the pressure must represent forex: transmitted along the cord, 
or a gain of longitudinal momentum in the reflected waves, or 
both together. 

When it is a case of transverse waves in an elastic medium, 
reflected by an advancing obstacle, the origin of the working 
pressure is not so obvious, becatise we cannot easily formulate 
a mechanism for the advancing reflector like that of the lamina 
above employed. In the case of light-waves we can,however,ima¬ 
gine an ideal material body, constituted of very small molecules, 
that would sweep them in front of it with the same perfection 
as a metallic mirror actually reflects the longer Hertzian waves. 
The pressure will then be identified physically, as in the case of 
the latter waves, with the mechanical forces acting on the 
screening oscillatory electric current-sheet which is induced on 
tile surface of the reflector. The displacement represented 
above by which is annulled at the reflector, may then be 
taken to be either the tangential electric force or the normal 
component of the vector whose velocity is the magnetic force. 
The latter interpretation is theoretically intercstii^, bocaiise 
that vector, which is the dynamical displacement in electron- 
theory, usually occurs only through its velocity. The general 
case of oblique incidence can be treated on similar lines ; each 
filamout of radiation (ray) in fact exerts its own longitu^'nal 
push equal to its energy per unit length, and it is only a matter 
of summation. 

TTie usual foriniik for the pressure of electric radiation is 
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battles of Brionne and Arcis sur Aube. He entered Paris with 
the alUed sovereigns in March 1814, and returned with them to 
the congress of Vienna, where he appears to have acted as an 
intermediary between Metternich and the czar Alexander, when 
these great personages were not on speaking terms. 

During the succeeding years of peace he disappeared from the 
public view. He resumed his functions as chief of the staff, hut 
his ardent ideas for reforming the army came to nothing in the 
face of the general war-weariness and desire to “ let well alone.” 
His zeal added to the number of his enemies, and in 1829, after 
he hod been for twenty years a lieutenant field marshal, it was 
proposed to place him on the retired list. The emperor, un¬ 
willing to go so far as this, promoted him general of cavalry and 
shelved him by making him governor of a fortress. But very 
soon afterwards the Restoration settlement of Europe was shaken 
by fresh upheavals, and Radetzky was brought into the field 
of war again. He took part under Frimont in the campaign 
against the Papal States insurgents, and succeeded that general 
in the chief command of the Austrian army in Italy in 1834. 
In 1836 he became a field marshal. He was now seventy years 
of age, but he displayed the activity of youth in training and 
disciplining the army he commanded. But here too he was in 
advance of'his time, and the government not only disregarded 
his suggestions and warnings but also refused the money that 
would have enabled the finest army it possessed to take the field 
at a moment’s notice. Thus the events of 1848 in Italy, which 
gave the old field marshal his place in history among the great 
commanders, found him, in the beginning, not indeed unpre¬ 
pared hut seriously handicapped in the struggle with Charles 
Albert’s army and the insurgents. How by falling back to the 
Quadrilateral and there, checking one opponent after another, 
he was able to spin out time until reinforcements arrived, and 
how thenceforward up to the final triumph of Novara on the 
23rd of March 1849. he aqd his army carried all before them, is 
described in the article Italian \Vars. 'I'he well-disciplined 
sense of duty to the superior officer, which was remarked even in 
the brilliant and sanguine young army reformer of i8io, had 
become more intense in the long years of peace, and after keeping 
his army loyal in the midst of the confusion of 1848, he made no 
attempt to play the part of Wallenstein or oven to assume 
Wellington’s role of family adviser to the nation. While as a 
patriot he dreamed a little of a united Germany, he remained 
to the end simply the commander of one of the emperor’s armies. 
He died, still in hamc.ss, though infirm, on the 5th of January 
1858. 

In military history Radetzky’s fame rests upon one great 
achievement, but in the hi.story of the Austrian army he lives a.s 
the frank and kindly “ Vatcr Radetzky ” whom the soldiers 
idolized. He was fortunate in the moment of his death. In 
the year following, another and a greater Italian war broke out, 
his beloved army, disintegrated by peace economies which the 
old field marshal had been unable any longer to redress by 
ceaseless personal training, and in addition suffering from 
divided command and confused staff work, was defeated in 
every encounter. 

RADEVORHWALD, a town of Germany, in the Prussian 
Rhine province, 10 m. E. from Remscheid, on the branch line 
of railway from Krebssoge. Pop. (1905) 10,978. It consists of 
the town proper and of several suburbs, and has five Evangelical 
and two Roman Catholic churches. Its chief manufactures 
are skates, files, locks and similar articles, and it has also cloth 
and cotton factories. 

See J. H. Becker, Geschichte det Stadt Hadevormwald (Cologne. 
1864). 

RADHANPUR, a native state of India, in the Palanpur 
agency, Bombay. It is situated in the north-western corner 
of Gufarat, close to the Runn of Cutch. The country is an open 
plain without hills and with few trees. It contains an area of 
1150 sq. m. with a population in 1901 of 61,548, showing a 
decrease of 37 % during the decade, due to the results of fiimine. 
The estimated revenue is £27,000. The chief products arc cotton, 
wheat and the common varieties of grain ; the only manufacture 


of any importance is the preparation of a fine description of 
saltpetre. Radhanpur first came under British protection in 
1813. The chief, whose title is Nawab, belongs to the Babi 
family, who have held power in Gujarat for more than two 
centuries. The town of Radhanpur had a population in 1901 
of 11,879. If '8 a walled town, with an export trade in rape- 
seed, grain and cotton. 

RADIATA, a term introduced by Cuvier in 1812 to denote 
the lowest of his four great animal groups or “ embranchc- 
ments.” He defined them as possessing radial instead of 
bilateral symmetry, and as apparently destitute of nervous 
system and sense organs, as having the circulatory system 
rudimentary or absent, and the respiratory organs on or co¬ 
extensive with the surface of the body; he included under 
this title and definition five classes,—Echinodermata, Acalepha, 
Entozoa, Polypi and Infusoria. Lamarck {Hist. nat. d. Anim. 
s. Vertebres) also used the term, as when he spoke of the 
Medusae as radiata mtdusaria et anomala ; but he preferred 
the term Radiaria, under which he included F.chinodcrmata and 
Medusae. Cuvier’.s term in its wide extension, however, passed 
into general use ; but. as the anatomy of the different forms 
became more fully known, the difficulty of including them 
under the common designation made itself increasingly obvious. 
Milne-Edwards removed the Polyzoa; the group was soon 
further thinned by the exclusion of the Protozoa on the one 
hand and the Entozoa on the other; while in 1848 Leuckart 
and Frey clearly distinguished the Coelenterata from the 
Echinodermata as a separate sub-kingdom, thus condemning 
the usage by which the term still continued to be applied to 
these two groups at lea.st. In 1855, however, Owen included 
under Lamarck’s term Radiaria the Echinodermata, Anthozoa, 
Acalepha and Hydrozoa, while Agassiz also clung to the term 
Radiata os including Echinodeimata, Acalepha and Polypi, 
regarding their separation into Coelenterata and Echinodermata 
as “ an exaggeration of their anatomical differences ” (Hssay on 
Classification, London, 1859). These attempts, however, to 
perpetuate the usage were finally discredited by Huxley’s 
important Lectures on Comparative Anatomy (1864), in which 
the term was finally abolished, and the “ radiate mob ” finally 
distributed among the Echinodermata, Polyzoa, Verme.s 
(Platyhelminthcs), Coelenterata and Protozoa. 

RADIATION, 'THEORY OF. The physical activities that 
flourish on the surface of the earth derive their energy, in 
a form which is highly available thermodynamically, from 
the radiation of the sun. This has been ascertained to be 
dynamic energy, transmitted in waves by the vibrations of a 
medium occupying .space, as the energy of sound is transmitted 
by the vibrations of the atmosphere. The elasticity that 
transmits it may be assumed to be mathematically perfect: 
any slight loss in transit of the light from the most distant 
stars, which recent statistical comparisons of brightness with 
distance may possibly indicate, is to be explained far more 
suitably by the presence of nebulous matter than by any 
imperfection of the aether. The latter would thus be the 
one perfect frictionless medium known to us: it could not 
be such if it were constituted, like matter, of independent 
molecules. It is thus on a higher plane, and may even be 
considered to be a dynamical specification of space itself. A 
molecule of matter is a kinetic system compounded of simpler 
elements; its energy may be classified into constitutive energy 
essential to its continued existence, and vibratory energy 
which it can receive from or radiate away into aether. A 
piece of matter isolated in free aether would in time lose all 
energy of the latter type by radiation ; but the former will 
remain so long as the mattef persists, along with the energy 
of the uniform translatnry motion to which it is ultimately 
reduced. Thus all matter is in continual exchange of vibratory 
dnergy with the aether: it is with the laws of this exchange 
of energy that the general theory of Radiation deals, as dis¬ 
tinguished from the mechanism of the aethereal vibrations, 
which is usually treated as the Theory of Light (see Aether). 

I. The foundation of this subject'is the principle, arrived 
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distributed as regards wave-length so as to be of uniform 
temperature—the performance of this mechanical work ^ESV 
has changed the energy of radiation EV from the state that is in 
equilibrium of absorption and emission with a thermal source at 
temperature T to the state in equilibrium with an absorber of 
some other temperature T - XT, and that in a reversible manner; 
thus by Carnot’s principle 

4 E«V/EV= -ST/T, 

so that T varies as V- 4 , or inversely as the linear dimensions 
when the enclosure is shrunk uniformly. 

Combining these results, it appears that E varies as T*; this 
is Stefan’s empirical law for the complete radiation corresponding 
to the temperature, first established on these lines by Boltzmann. 
Starting from the principle that this radiation must be a function 
of the temperature alone, this adiabatic process has in fact 
given us the form of the function. These rc.sults cannot, how¬ 
ever, be extended without modification to each separate con¬ 
stituent of the complete radiation, because the shrinkage of the 
enclosure alters its wave-length and so transforms it into a 
different constituent. 

6. I^w of Distribution of Energy. —The effect of compressing 
the complete radiation is thus to change it to the constitution 
belonging to a certain higher temperature, by shortening all 
its wave-lengths by the proportion of one-third of the com¬ 
pression by volume, the temperature being in fart raised by 
the same proportion ; at the same time increasing in a uniform 
ratio the amounts corresponding to each interval so as to 
get the correct total amount of energy for the new temperature. 
In the compression each constituent alters so that T\ remains 
constant, and the energy E,fiA in the range. fiA in other respects 
changes as a function of T alone. Hence generally E»8A must i 

be of form F(T)/(TA)iiA. But for each temperature / EjSA 
is equal to E and so varies as T‘, by Stefan’s law ; that is, 
T- iF(T) JjC\'\)d(TK) oc T-*, 

so thatT‘'r(T)aT'. Thus, finally, EiSAisof form AT^'/(TA).8A 
or AA"®ii)(TA)SA, which is Wien’s general formula. 

7. Transformation of a Single Constituent. —It is of intcre.st 
to follow out this adiabatic process for each separate con¬ 
stituent of the radiation, as a verification, and also in order 
to ascertain whether anything new is thereby gained. To 
this end let now E(a,'J'^'>A represent the intensity of the radia¬ 
tion between A and A-l-i>A which corresponds to the temperature 
T. The pressure of this radiation, when it is without special 
direction, is in intensity one-third of this ; thus the application 
of Carnot’s principle shows, as before, that in adiabatic com¬ 
pression TocV~l, so that a small linear shrinkage in the ratio 
I -s; raises T in the ratio 1 -I-a:. We have still to express the 
equation of energy. The vibratory energy E(\,T)SA.V in 
volume V, together with the mechanical work ?,E(A,T)SA. 3.vV, 
yields the vibratory energy 

E[A(i -a), T(i-l-x)}8A(i-jc).V(i-3.e); 
thus, writing E and £>. or E(A,T) we have, neglecting x-, 

E(i-i-.v) = (E-44 

so that 5 E -K - T^ =0, 

a partial differential equation of which the integral is 
E=AA-«<^(TA), 

the same formula as was before obtained. 

This method, treating each constituent of the radiation 
separately, has in one respect some advantage, in that it is 
necessary only to postulate an enclosure which totally reflects 
that constituent, this being a more restricted hypothesis than 
an absolutely complete reflector. 

To determine theoretically the form of the function <f> we must 
have some means of transfarming one type of radiation into 
another, different in essence from the adiabatic compression 
already utilized. The condition that the entropy of the in¬ 
dependent radiations in an enclosure is a minimum when 
they arc all transformed to the same temperature with total 


energy unaltered, is already implicitly fulfilled; it would thus 
appear that any further advance must involve (§11) the dynamics 
of the radiation and abs’orption of material bodies. 

8. Temperature of an Isolated Ray, —The temperature of each 
independent constituent of a radiation has here been taken to 
be a function of the intensity Ex, where ExSA is the energy per 
unit volume in the range between wave-lengths A and A + <iA; 
the condition is, however, imposed that this radiation is in¬ 
different as to direction. When a beam of radiation travels 
without loss in a definite direction across a medium, its form 
varies as it progresses ; but it is reversible inasmuch as it can 
be turned back at any stage, or concentrated without loss, by 
perfect reflectors. If the energy of the beam has a tempera¬ 
ture, its value must therefore remain constant throughout the 
progress of the beam, by the principle of Carnot. Now by 
virtue of a relation in geomctriuil optics, which on a corpuscular 
theory would be one aspect of the fundamental dynamical 
principle of Action, the cross-section 8S at any place on the 
beam, and the conical angle Sw within which the directions of its 
rays are there included, arc such that the value of is 

conserved along the beam, V being the velocity of propagation 
of the undulations. If we represent the amount of radiant 
cneigy transmitted per unit time across the section SS of the 
beam by ISSSw, it will follow that in passing along the beam its 
intensity of illumination 1 varies as V ■^, or as the square of the 
index of refraction, provided there is no loss of energy in trans¬ 
mission. This condition requires that changes of index shall 
be gradual, otherwise there would bo loss of energy by partial 
reflexions; in free aether 1 is itself constant along the beam. 
The volume-density of the. energy in any part of the directed 
i beam is V"HSu; it is thus inversely as the solid angular con- 
1 centration of the ray.s and directly as the cube of the index of 
refraction. Now we may consider this beam, of aggregate 
intensity IfiSSu), to form an elementary filament of the radiation 
issuing in the direction of the normal from a perfect radiator. 
As such a body absorbs completely and therefore radiates 
equally in all directions in front of it, the total intensity of 
radiation from its element of surface 8s is 8^I cos 6 dut, or 
8s. irl, while the volume-density of the total advancing and 
receding radiation in front of it is zV i/Wu), and therefore 
4 ’rV'’I. If we take here ISA to represent the intensity between 
wave-lengths A and A4-8A, this density is the quantity Ej of 
which the temperature of the radiator is a function. Thus 
the. quantity I—which optically is a measure of the brightness 
of the beam, and is conserved along it to the extent that /j.-T 
is the same from whichever of its cross-sections the beam 
js supposed to be emitted—also determines its temperature, 
the latter being that of an enclosure containing undirected 
radiation of the .same range SA which is density ExSA given by 
Ex =45rV‘’I, where V is the velocity of radiation in the enclosure. 
When a beam of radiation travels without .suffering absorption, 
its temperature thus continues to be that of its source multiplied 
by the coefficient of emission of the source for that kind of 
radiation, this coefficient being less than unity except in the 
case of a perfect radiator; but when its intensity I falls by 81 
in any part of its path owing to absorption or other irreversible 
process, this involves a further fall of temperature of the energy 
of the beam and a rise of entropy which can be completely 
determined when the relation connecting p"®Ex with T and A 
is known. Any directed quality in radiant energy increases 
its effective temperature. Splitting a beam into two at a 
reflecting and refracting surface diminishes the temperature 
of each part ; it is true that if the reflecting surface were non- 
molecular the operation could be reversed, but actually, the 
reversed ra)rs would encounter the reflecting molecules in 
different collocations, and could not (§ ii) recombine into 
the same detailed phase-relations as before. The direct solar 
radiation falling on the Earth is almost completely convertible 
into mechanical effect on account of its very high temperature ; 
there seems ground for believing that certain constituents 
of it can actually be almost wholly turned to account by the 



RADIATION 789 


green leaves of plants. But the same solar radiation, when | 
broken up into diffused sky light, which has no definite direction, | 
has fallen into equilibrium with a much lower temperature, 
through loss of its reversibility. It has been remarked that the 
temperatures of the planets can be roughly compared by means 
of this principle, if their coefficients of absorption of the solar 
radiation are assumed ; tliat of Neptune comes out below 
-200° V.., if we suppose that it is not kept higher by a supply 
of internal heat. 

To obtain dynamical precision in this discussion an exact 
definition of the narrow beam such as is usually called a ray is 
essential. It can be specified as a narrow filament of radiation, 
such as may be isolated within an infinitely thin, impermeable, 
bounding tube without thereby producing any disturbance of 
the motion. If either the tube or the surrounding radiation 
were not present to keep the beam in shape, it would spread 
sideways, as in optical diffraction. But the function of tire 
tube is one of pure constraint; thus the change of energy- 
content of a given length of the tube is represented by energy 
flowing into it at the end where the radiation enters, and leaving 
it at the other end, but with no leakage at the sides. The total 
radiation may be considered as made up of such filaments. 

Q. Temperature oj the Sun .—The mean temperature of the 
radiating layers of the Sun may be estimated from Stefan’s law, 
by computing the intensity of the radiation at his surface 
from that terrestrially observed, on the ba.sis of the law of 
inverse squares ; the result is about 6500“ C. The application 
of Wien’s law, which makes the wave-length of maximum 
energy vary inversely as the temperature, for the case of a 
perfectly radiating source, gives a result 5500“ C. These numbers 
will naturally differ because (i) the Sun is not a perfect radiator, 
the constitution of his radiation in fact not following the law 
of that of a black body, (ii) the various radiating layers have 
different temperatures, (iii) the radiation may be in part due 
to chemical and electrical causes, and in so far would not 
be determined by the temperature alone. The fair agreement 
of these two estimates indicates, however, that the radiation 
is largely regulated by the temperature, that the layers from 
which the main part of it comes are at temperatures not very 
different, and that not very much of the complete radiation 
established in these layers and emitted from them is absorbed 
by the overlying layers. 

10. Fluorescence. —When radiation of certain wave-lengths 
falls on a fluorescent body, it is largely absorbed, but in such 
manner as directly to excite other radiation of different type 
which is emitted in addition to the true temperature-radiation 
of the body. The distinction involved is that the latter radia¬ 
tion is spontaneously convertible with the heat of the absorbing 
body at its own temperature, without any external stimulus j 
or compensation ; it is, in fact, on the basis of this convertibility j 
that the thermodynamic relations of the temperature-radiation 
have been established. According to the experimental law of 
Stokes, the wave-lengths of the fluorescent radiation are longer 
than those of the radiation which excites it. If the latter 
were directly transformed, in undiminished amount, into the 
fluorescent kind, this is what would be expected. For such 
a spontaneous change must involve loss of availability; and, 
beyond the wave-length of maximum energy in the spectrum, 
the temperature of a given density of radiation is greater the 
shorter its wave-length, as it is a function of that density and 
the wave-length alone such that greater radiation always 
corresponds to higher temperature. But it would appear that 
the opposite should be the case for radiation of long wave¬ 
lengths, lying on the other side of the maximum, in which the 
tendency would thus be for spontaneous change into shorter 
waves ; this may perhaps be related to the fact that the lines 
of longer wave-lengths in spectra often come out brighter at 
lower temperatures, for they are then thrown on the other side 
of the maximum and cannot be thus degraded. The principle 
does not, however, have free play in the present case, even 
when the incident radiation is diffused and so has not the 
abnormally high temperature associated with a directed beam 


(§ 8), since part of it might be degraded into low-temperature 
heat, or there might be other compensation of chemical type 
for any abnormally high availability that might exist in the 
fluorescent radiation. It has been found that fluorescent 
radiation, showing a continuous or banded spectrum, can be 
excited in many gases and vapours ; milky phosphorescence 
of eonsidcrable duration, and thus doubtless associated with 
chemical change, is produced in vacuum tubes, containing 
oxygen or other complexly constituted gases, by the electric 
discharge. 

II. Entropy oj a Ray .—If each definitely constituted beam 
of radiation has its own temperature and everything is rever¬ 
sible as above, a question arises us to the location of the process 
of averaging which enters into the idea of temperature. The 
answer can depend only on the fact, that although the beam is 
definite as to wavc-len^h and intensity, yet it is far from bein^ 
a simple wave-train, in that it is constituted of trains of limited 
engths and various phases and polarizations, coming from tht 
I independent radiating molecules. When such a beam ha; 
1 once emerged, it travels without change, and can be reflcctec 
1 back intact to its source, and is in so far reversible ; hut wher 
I it has arrived there, the molecules of the source will hav< 
changed their positions, and it cannot he wholly reahsorhcc 
in the same manner as it was emitted. There must thus b< 
some feature in the ultimate averaged constitution of the beam 
emitted from a body in the definite steady state of interna 
motion determined by its temperature, which adapts it fo 
spontaneous uncompensated reabsorption into a body at it 
own (or a lower) temperature, but not at a higher one. 

The question of the determination of the form of the functioi 
0 in S b would thas appear to be closelj- connected with th 
other problems, hitherto imperfectly fathomed, relating li 
the statistics of kinetic molecular theory. A very interestini 
attack on the problem from this point of view has rccentl; 
been made in various forms by Planck. It of course suffice 
to examine .some simple type of radiating system, and th 
results will be of general validity. He considers an cnclosur 
filled with radiation involving an entirely arbitrary successio 
of phases and polarizations along each ray, and also containin 
a system of fixed linear electric oscillators of the Hertzia 
type, which are taken to represent the transforming action c 
radiating and absorbing matter. The radiation contained i 
the enclosure will be paased through these oscillators over an 
over again, now absorbed, now radiated, and each constituec 
will thus settle down in a unilateral or irreversible manne 
towards some definite intensity and composition. But 
does not appear that a system of vibrators of this kind, eac 
with its own period, can perform one of the main functions i 
a material absorber, namdy, the transformation of the relativ 
intensities of the various types of radiation in the enclosui 
to those corresponding to a common temperature. Thei 
would lie equilibrium established only between the mea 
internal vibratory energy in the vibrators of each period an 
the density of radiation of that period ; there is needed ah 
some means of interchanging energy between vibrators ( 
different periods, which protebly involves doing away wit 
j their fixity, or else employing more complex vibrators an 
;is.suining a law of distribution of their internal energy. In tl 
tffisence of any method of introducing this temperature equil 
brium directly, Planck originally sought, in the c^e of eac 
independent constituent, for a function of its intensity > 
energy and its wave-len^h, restricted as to form by a certo 
assumed molecular relation, which has the property of contini 
ally increasing after the manner of entropy, during the progre 
of that constituent of the radiation in such a system towarc 
its steady state. If the actual entropy S per unit volun 
could be thus determined, the relation of Clausius 88 = RE, 
would supply the connexion between the temperature and tl 
density of radiant energy E. This procedure led him, in ( 
indirect and tentative manner, to a relation i-’S/<iE®= -a/E, 
j that S = - uE log BE, where a, /3 are functions of X; an expressu 
I which conducts through Clausius’s, relation to E = («i8)'’e ’'' 
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The previous argument then gives 

a type of formula which was uriginaily suggested by Wien on 
the basis of the analogy that it assigns the same distribution 
for the radiant energy, among the various frequencies of vibra¬ 
tion, as for the energy of the molecules in a gas among their 
various velocities of translation. But the experimental in¬ 
adequacy of this formula afterwards suggested a new pro¬ 
cedure, as infra. 

I'rocessos may be throretically assigned tor the direct continuous 
transformation nf ratliant into niechanical energy. Thus we can 
imagine a radiating body at the centre of a wlieel, carrying oblique 
vanes along its circumference, which reflect the radiation on to a 
ring of parallel fixed vanes, which finally reverse its path and return 
It to the centre. The pressure of the rudiatiou will drive the wheel, 
and in case its motion is not resisted, a very great velocity may be 
theoretically obtained. The thermodyuamic compensation in such 
Cases lies in the reduction of the effective temperature of the portion 
of the radiation not thus used up. We might even do away with 
tho radiating body at the centre of tlio wheel, and consitler a beam 
of lieSnlte radiation reflected liockwards and forwards .across a 
diameter. It is easy to see tliat its palli will rcin,ain diametral; 
the work done by it in driving the wheel will be concomitant with 
increase of the wave-length, and therefore with expansion of the 
length occupied by tho beam. The thermodynamic features arc 
thus analogous to those ol the more familiar case of an envelope 
filled with gas, whim can change its thermal energy into mechanical 
energy by e.'cpansion of the envelope against mechanical re.sistances. 
In the case of the expanding gas/>t'=<ST,„, where E, is the total trans- 
latory energy of the molecules, while in atliabatic expansion 
Thus the work gained in iinliraited expansion, /pdii, is ?E,/(v-i). 
The final temperature being absolute zero, this shoiiUl by Carnot’s 
principle be equal to the total initial energy of the gas that is in 
connexion with temperature, Constitutive energy ol the raolccnlcs 
being excludwl : whin 7-i is less than J there is thus internal 
tbemial energy in tiie inolecutus in addition to the traiislatory 
energy. In flic case of the lieain nf radiation, of length /, between 
« and M-l Sn reflexions, where in is an integer, its total energy E is 

, . , , j- , , . 4n,'Jn . SI 2aSn 

by S 2 reduceil ar.cordmg to tiie law -w « - ; —n. .\lso r— —r- : 

H \C-tV)* / c~t V 

, IK 2C SI „„ 

thus £ = 7’ Warn e 18 small comp,ired with c. this gives 

E — xf and p is then 2F,/f, so that fpil=^K, the temperature 
of the beam being ultimately reduced'to absolute zero by the 
unlimited expansion. This is'in accord with Carnot’s principle, in 
that the whole energy of the beam travelling in a v.ncniim is mechani¬ 
cally available when reduction in absolute zero of lemperature is 
in oar power. 

la. Experimental Knowledge. —Under the jtimulus of Wien’s 
investigation and of improvements in the construction of linear 
thermopiles and bolometers for the refined measurement of the 
distribution of energy along a spectrum, the general character 
of the curve connecting energy and wave-length in the complete 
radiation at a given temperature has been experimentally 
ascertained over a wide range. At each temperature there is a 
wave-length of maximum radiation, which is displaced 
towards the ultra-violet as the temperature ri.ses, and Wien’s 
law of homology 6) shows that A.„T should be constant. This 
deduction, and the law of homology itself, as also the law of 
Stefan and Uoltimann tliat the total radiation varies as T*. 
have been closely verified by the experiments of Rubens and 
Kurlbaum, Lummer and Pringsheim, Paschtn and others. 
They established a steady field of radiation inside a material 
enclosure by raising the walls to a definite temperature, and 
mea.sured the radiant intensity emitted from it through an 
opening or slit in the walls, by means of a bolometer or thermo¬ 
pile, this being the radiation of the so-called perfectly black body. 
The principle here involved formed one of the foundations of 
Balfour Stewart’s early treatment of the theory, and had already 
been employed by him and Stokes (i860) in experiments on the 
polarized emission from tourmaline: of. Stokes, Math, and 
Pkys. Papers, iv. 136. It has been remarked by Planck and 
by Thitsen that the coefficient of T‘ in Stefan’s law, and the 
value of A,T, are two absolute pby.sical constants independent 
of any particular kind of matter, which in conjunc.tion with the 
constant of gravitation would deterrome an entirely absolwte 
system of physical units. The form of the function <;»(TA) 
adopted by Wien and in Plani'k’s earlier discussions, namely, 
wa« found to agree fairly with experiment over the 
range from ioo° C. to (300° C., when c, = i-j4x ic“‘‘ and z=« 


1-4435 in c-g-s- measure, but not so well when the range is farther 
extended: it appeared that a larger value of e was needed to 
represent the relation for high values of TA, that is, for high 
temperature or for very long wave-lengths. Thie.sen proposed 
the somewhat more general form and suggested 

that the value A = ^ agrees better with the experimental numbers 
than Wien’s value A"o. Lord Rayleigh was led {Phil. Maf.., 
June 1900) towards this form with k equal to unity from entirely 
different theoretical considerations, on the assumption of the 
Maxwell-Boltzmann distribution of the energy of a system, 
consisting of an isolated block of aether, among its free periods 
of vibration, infinite in number; in some cases this form appeared 
to give as good results as Wien’s own. 

Acting on a suggestion advanced by Lord Rayleigh, Rubens 
and Kurlbaum soon afterwards widely extended the test of the 
formulae by means of the so-called ReststrahUn. A substance 
such as an aniline dye, which exhibits selective absorption of 
any group of rays, also powerfully reflects those rays ; and 
Rubens has been able thus to isolate in considerable purity the 
rays belonging to absorption bands very far down in the invisible 
ultra-red, having wave-length of order 10"* cm., wnich are 
intensely absorbed by substances such as sylvinc, by means of 
five or six successive reflexion.s of the beam of radiation. Bv 
experiments ranging between temperatures - 200° C. and 
-i-1500" C. of the source of radiation, it has been found that the 
intensity of this definite radiation tends to vary simply as T, 
with close approximation, thus increasing indefinitely with 
the temperature, whereas Wien’s formula would make it tend 
to a definite limit. The only exi.stmg formula (except the 
one suggested by Lord Rayleigh) that proved to be in accord 
with this result was a new one advanced shortly before and 
supported on theoretical grounds by Planck, namely, E>flA = 
CA~‘'SA/(«‘P'' — i), which for small values of AT agrees with Wien’s 
original form, known to be there satisfactory, while for larger 
values it tends towards C/e .A'-'T; the new formula is, in fact, the 
simplest and most likely form that satisfies the.se two conditions. 
The point of Lord Rayleigh’s argument was that, at any rate at 
low frequencies, the law of distribution would suggest an equable' 
partition of the energy between temperature heat and riidiant 
vibrations, and that therefore the energy of the latter should 
ultimately vary as T ; and this prediction, which has thus been 
verified, may be grafted on to any formula that is in other 
respects appropriate. 

Recognizing that his previous hypothe.sis, rc.stricting the nature 
of the entropy in addition to its property of continually in¬ 
creasing, had thus to be abandoned, Planck had in fact made 
a fresh start on the basis of a train of ideas which was introduced 
by Boltzmann in 1877, in order to obtain a precise phy.sical 
conception of entropy. According to the latter, for an indefinitely 
numerou.s system of molecules, with known properties and in 
given circumstances, there is a definite probability of the 
occurrence of each statistical distribution of velocities, or say 
each “ complexion ” of the .system, that is formally possible 
when all velocities consistent with given total energy are con¬ 
sidered to be equally likely us regards each molecule; the distri¬ 
bution of greatest possible probability is the state of thermal 
equilibrium of the .sy.stem, and the probability of any other 
state is a function of the entropy of that state. This conception 
can be developed only in very simple rases ; the application to 
an ideal monatomic gas-system led Boltzmann to take the 
entropy proportional to the logarithm of the probability. This 
li^tarithmic law is in fact demanded in advance by the principle 
that the entropy of a system should be the sum of the entropies 
of its parts. By means of a priori considerations of this nature, 
referring to the distribution of internal vibratory energy among 
a system of linear electric vibrators 'of given period, and its 
equilibrium of exchanges with the surrounding radiant energy, 
Planck has been guided to an expression for the law of depend¬ 
ence of the entropy of that system on the temperature, which 
corresponds to the form of the law of radiation above stated. 
The result gains support from the fact that the expressions for 
the coefficients to which he is led give determinations of the 
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absolute physical constants of molecular theory, such as the | 
constant of Avogadro, which are in close accord with other 
recent determinations. But on the other hand these deter¬ 
minations are already involvod in the earlier formula of Rayleigh, 
which expresses the distribution for long waves, based merely 
on the Maxwdl-Boltzmann principle of the equable partition 
of the energy among the high free periods belonging to the 
enclosure which contains <t. It is maintained by Jeans that the 
reason why this prineq^e is of avail only for very long wave¬ 
lengths is that a steady state is never reached for the shorter ones, 
a doctrine which as he admits would entirely remove the founda¬ 
tions of the application of thermodynamic principles to this 
subject. By an argument based on the theory of dimensions, 
l.«rcntz has been led to the conclusion that consistency between 
temperatures, as measured molecularly, and as measured by the 
laws of radiation, requires that the ultimate indivisible electric 
charges or electrons must be the same in all kinds of matter. 

The abstract statistical theory of entropy, which is here 
invoked, admits of generalization in a way which is a modifica¬ 
tion of that of Planck, itsdf essentially different from the earlier 
idea of Boltzmann. 'ITie molecules of matter, whose interactions 
control physical phenomena, including radiation, are too 
numerous to be attended to separately in our knowledge. They, 
and the phenomena in which they interact, must thus be .sorted 
out into differential groups or classes. Elements of ei.ergy of 
specified types might at first sight constitute such classes : but 
the identity of a portion of energy cannot be traced during its 
translormations, while an element of physical disturbance can 
tje definitely followed, though its energy changes by interaction 
with other elements as it proceeds. The whole disturbance 
may thus be divided into classes, or groups of similar elements, 
each with permanent existence; and these may be considered 
.^s distributed in series of cells, ail equivalent in extent, which 
constitute and map out the material system or other domain of 
the plwnomena. ’Pho Ceiit of thi.s equivalence of extent is 
superposition, in the sense, that the .same element of disturbance 
always occuptf-s during its wanderings the same number of cells. 
This framework being granted, the probability of any assigned 
statistical distribution ot the elements of disturbance now 
admits of calculation ; and it represents, as above, the logarithm 
ol the entropy of that di.slribution, multiplied however by a 
coefficient which must depend on the minuteness of scale of the 
statistics. But in the. calculation, alt the physical laws which 
impose restrictions on the migrations of the elements of dis- 
turlxince must be taken into account; it is only after this is 
done tliat the rest of the circumstances can be treated as 
fortuitous. All these physifivl laws are, however, required and 
used up in determining the complex of equivalent cells into 
which the system which forms the seat of the energy is mapped 
out. On this basis tliermodynamics can be constructed in 
a priori abstract fashion, and with deeper and more complete 
implications than the formal Carnot principle of negation of 
perpetual motions can by itself attain to. But the ratio of the 
magnitude of the standard element of disturbance to the extent i 
of the standard celt remains inherent in the results, appearing j 
as an absolute physical constant whose value is determmed 
somehow by the other fundamaital physical constants of | 
nature, A pre.scribed ratio of this kind is, however, a different | 
thing from the hypothesis that energy is constituted atomically, 
which utjderlies, as Lorente pointed out, Planck’s form of the i 
theory. It has indeed already been remarked that the mere 
fact of the existence of a wave-length A,„ of maximum radiation, 
whether obeying Wien’s law X„T =<constant or not, implies 
by itself some prescribed absolute physical quantity of this i 
kind, whose existence thus cannot be cvMied, though we may be ' 
at a loss to specify its nature. 

13. Modification by a Magnetic Field .—The theory of ex¬ 
changes of radiation, which makes the equilibrium of radiatmg 
bodies depend on temperature alone, requires that, when on 
element of surface of one body is radiating to an clement of 
surface of another body at the same temperature, the amounts 
of energy interchanged (when reflexion is cewntod in along with 
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radiation) should be equal. This proposition is a general 
dynamical oonscquence—on the basis of the laws of reciprocity 
developed in this connexion (after W. Rowan Hamilton) mainly 
by Helmholtz, Kirchhoff, and Rayleigh—of the form of the 
equations of propagation of vibrations in the medium. But in 
a material medium under the influence of a strong magnetic 
field these equations are altered by the addition of extraneous 
terms involving differential coefficients of the third order, and 
the dynamical consistency of the cardinal principle of the 
theory of exchanges Is no longer thus directly verified. A 
system of this kind has, in fact, been imagined by Wien in which 
the principle is imperfectly fulfilled. A beam coming from a 
body A, and polarized by passage through a nicol, may have 
its plane of vibration rotated through half a right angle by 
crossing a magnetically active plate, and may then pass through 
another nicol. properl)- orientated for transmission, so as finally 
to fall on another body B. On the other hand, the radiation 
from B which gets through this adjacent nicol will have its 
plane of vibration rotated through another half right angle by 
the magnetically active plate, and so will not get through the 
first nicol to the body A. .Such possibilities of unequal ex¬ 
change of radiation between A and JJ arc the result of the want 
of reversibility of tlie radiation in the extraneous magnetic 
field, which might have been expected to lead to proportionate 
inequalities of concentration ; in this example, however, though 
the defect of reversibility is it.self slight, its results apfiear at 
first sight to prevent any equilibrium at all. But a closer 
examination removes this discrepancy. In order to make the 
system self-contained, reflectors must be added to it, so as to 
send back into the sources the polarized constituents tliat are 
turned aside out of tlx; direct line by the nicols. Then, as 
Briilouin has pointed out, and as in fact Rayleigh had explained 
some yeans before, the radiation from 13 docs ultimately get 
across to A after passage backward and forward to the reflectors 
and between the nicols: this, it is true, increases the length of 
its path, and therefore diminishes the concentration of a .single 
narrow beam, but any large change of path would make the 
beam too wide for the nicols, and thus require other cori'cctkms 
which may be supposed to compensate. The explanation of 
the slight difference that is to be anticipated cm theoretical 
grounds might conceivably lie U»at in .sucli a case the magnetic 
influence, being operative on tlie phases, alters the statistieiU 
constitution of the radiation of given wave-length from the 
special type tliat is in equilibrium with a definite temperature, 
so that after passage through the magnetic medium ii. is not in 
a condition to be entirely absorbed at that tempicrature ; there 
would then be some otlicr element, in addition to temperature, 
involved in equilibrium in a magnetic field. If this is not so, 
there must be .some thermodynamic compensation involving 
reaction, extremely small, however, on the magnetizing system. 

14. Origin oj Spictra .—In addition to the thennul radiations 
of material substances, those, namely, which establish tem¬ 
perature-equilibrium ot the enclosure in which they are confined, 
there are the fluorescent and other radiations excited by cx- 
trauieous causes, radiimt or electric or chemical. Such radia¬ 
tions are an indicatiwi, by the presence of higher wave-lengtha 
than belong in any sensible degree to the temperature, that the 
steady state has nut arrived ; they thus lade away, citbei 
immediately on the cessation of the exciting cause, or ^ter an 
interval. The radiations, consisting of definite narrow bright 
bands in the spectrum, that are characteristic of the gaseous 
state in which each molecule can vibrate freely by itself, art 
usually excited by electric or chemical agency ; tlsus there is 
no ground for assuming that they always constitute true tem¬ 
perature radiation. The absorption of tliesc radiations by 
strata of the same gases at low temperatures seems to provt 
that the unaltered molecules themselves possess these fret 
periods, which do not, therefore, belong specially to dissociatec 
ions. Although very difficult to excite directly, these lre« 
vibrations are then excited and absorb the cneigy of the inci 
dent waves, under the influence of resonance, which naturall) 
becomes extremely powerful when the tuning is exact; thii 
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indicates, moreover, that the true absorption bands in a gas 
of sufficiently low density must be extremely narrow. There 
is direct evidence that many of the more permanent gases do 
not sensibly emit light on being subjected to high temperature 
alone, when chemical action is excluded, while others give 
in these circumstances feeble continuous spectra; in fact, 
looking at the matter from the other side, the more permanent 
gases art very transparent to most kinds of radiation, and 
therefore must be very had radiators as regards those kinds. 
The dark radiation of flames has been identified with that 
belonging to the specific radiation of their gaseous products 
of combustion. There is thus ground for the view that the 
impacts of the colliding molecules in a gas, or rather their 
mutual actions as they swing sharply round each other in 
their orbits during an encounter, may not be sufficiently violent 
to excite sensibly the free vibrations of the definite periods 
belonging to the molecules. But they may produce radiation 
in other ways. While the velocity of an electron or other 
electric charge is being altered, it necessarily sends out a stream 
of radiation. Now the orbital motions of the electrons in an 
actual molecule mu.st be so adjusted, as appears to be theo¬ 
retically possible, that it does not emit radiation when in a 
steady stale and moving with constant velocity. But in the 
violent changes of velocity that occur during an encounter 
this equipoise will be disturbed, and a stream of radiation, 
without definite periods, but such as might constitute its share 
of the equilibrium thermal radiation of the substance, may be 
expected while the encounter lasts. At very high temperatures 
the energy of this thermal radiation in an enclosure entirely 
overpowers the kinetic energy of the molecules present, for the 
former varies as T^, while the latter measures T itself when 
the number of molecules remains the same. The radiation 
which can be excited in gases, confined as it is to extremely 
narrow bands in the spectrum, may indeed be expected to 
possess such intensity as to be thermally in equilibrium with 
extremely high temperatures. That the same gases absorb 
such radiations when comparatively cold and dark does not, 
of course, affect the case, because emissive and absorptive 
powers are proportional only for incident radiations of the 
intensity and type corresponding to the temperature of the 
body. Thus if our adiabatic enclosure of S'3 is prolonged into 
a tube of unlimited length which is filled with the gas, then 
when the temperature has become uniform that gas must send 
back out of the tube as much radiation as has passed down the 
tube and been absorbed by it; but if the tube i.s maintained 
at a lower temperature, it may return much less. The fact 
that it is now possible by great optical dispersion to make the 
line-spectra of prominences in the middle of the Sun’s disk 
stand out bright against the background of the continuous 
solar spectrum, shows that the intensities of the radiations of 
these prominences correspond to a much higher temperature 
than that of the general radiating layer underneath them ; 
their luminosity would thus seem to be due to some cause 
(electric or chemical) other than mere temperature. On the 
other hand, the general reversing gaseous layer which originates 
the dark Fraunhofer lines is at a lower temperature than the 
radiating layer ; it is only when the light from the lower layers 
is eclipsed that its own direct bright-line spectrum flashes out. 
It is not necessary to attribute this selective flash-spectrum to 
temperature radiation; it can very well be ascribed to fluor¬ 
escence stimulated by the intense illumination from beneath. 
When the radiation in a spectrum is con.stituted of wide 
bands it may on these principles he expected to be in equi¬ 
librium with a lower temperature than when it is constituted 
of narrow lines, if the total intensil)' is the same in the cases 
compared; this is in keeping with the easier excitation of 
band spectra (cf. the banded absorption spectra), and with the 
fact that various gases and vapours do appear to emit band 
spectra more or less related to the temperature. 

15. ConstiMian of Spectra.—In the problem of the unravelling 
of the constitutions of the very complex sy.stems of spectral 
lines belonging to the v&noas kinds of matter, considerable 


progress has been made in recent years. The beginning of 
defmite knowledge was the discovery of Balraer in 1885, that 
the frequencies of vibration (n) of the hydrogen lines could 
be represented, very closely and within the limits of error of 
observation, by the formula ncci when form is sub¬ 

stituted the series of natural numbers 3, 4, 5, . . . 15. Soon 
afterwards series of related lines were picked out from the 
spectra, of other elements by Livcing and Dewar. Kydberg 
conducted a systematic investigation on the basis of a modifica¬ 
tion of Balmer’s law for hydrogen, namely, « = «„-N/(m-tfi)'‘. 
He found that in the group of alkaline metals three series of 
lines exist, the so-called principal and two subordinate series, 
whose frequencies fit approximately into this formula, and 
that similar statements apply to other natural groups of ele¬ 
ments ; that the constant N is sensibly the same for all series 
and all substances, while n, and /i have different values for 
each; and that other approximate numerical relations exist. 
In each series the lines of high frequency crowd together to¬ 
wards a definite limit on the more refrangible side; near this 
limit they would, if visible, constitute a bund. The principal 
or strongest series of lines shows reversal very readily. The 
lines of the first subordinate series are usually nebular, while 
those of the second subordinate or weakest scries are sharp ; 
but with a tendency to broaden towards the less refrangible 
side. In most scries there are, however, not more than six 
lines visible: helium and hydrogen are exceptions, no fewer 
than thirty lines of the principal series of the latter having 
been identified, the higher ones in stellar spectra only. But 
very remarkable progress has recently been made by R. W. 
Wood, by exciting fluorescent spectra in a metallic' vapour, 
and also by applying a magnetic field to restore the lines sensitivi: 
to the Zeeman effect after the spectrum has been cut off by 
crossed nicols. The large aggregates of lines thus definitely 
revealed are also resolved by him into systems in other ways ; 
when the stimulating light is confined to one period, say a 
single bright line of another substance, the spectrum excited 
consists of a limited number of lines equidistant in frequency, 
the interval common to all being presumably the frequency of 
some intrinsic orbital motion of the molecule. In this way the 
series belonging to some of the alkali metals have been obtained 
nearly complete. 

Simultaneously with Rydberg, the problem of series was 
attacked by Kayser and Runge, who, in reducing their extensive 
standard observations, used the formula n^A + Bm~- + Cnr', 
higher terms in this descending series being presumed to be 
negligible. This cannot be reconciled with Rydberg’s form, 
which gives on expansion terms involving jh but for the 
higher values of m the discrepancies rapidly diminish, and do 
not prevent the picking out of the lines, the frequency-differences 
between succe.ssive lines then varying roughly as the inverse 
squares of the series of natural numbers. For low values of 
m neither mode of expression is applicable, as was to be ex¬ 
pected ; and it remains a problem for the future to ascertain 
if possible the rational formula to which they are approxima¬ 
tions. More complex formulas have been suggested by Ritz 
and others, partly on theoretical grounds. 

Considered dynamically, the question is that of the deter¬ 
mination of the formula for the disturbed motions of the system 
which constitutes the molecule. Although we are still far from 
any definite line of attack, there arc various indications that 
the quest is a practicable one. The lines of each series, sorted 
out by aid of the formulae above given, have properties in 
common : they are usually multiple lines, either all doublets 
in the case of monad elements, or generally triplets in the case 
of those of higher chemical valency ; in very few rases.are the 
series constituted of single lines. It is found also that the 
components of all the double or triple line.s of a subordinate 
series are equidistant as regards frequency. In the case of a 
related group of elements, for example the alkaline metals, 
it appears that corresponding series ore displaced continually 
towards the less refrangible end as the atomic weight rises; it 
is found also that the interval in frequency between the double 
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lines of a series diminishes with the atomic weight, and is pro¬ 
portional to its square. These relations suggest that the atomic 
weight might here act in part after the manner of a load attached 
to a fundamental vibrating system, which might conceivably 
be formed on the same plan for all the metals of the group; 
such a load would depress all the periods, and at the same time 
it would split them up in the manner above described, if it 
introduced dissymmetry into the vibrator. The discovery of 
Zeema'n that a magnetic field triples each spectral line, and 
produces definite polarizations of the three components, in 
many cases further subdividing each component into lines 
placed usually all at equal intervals of frequency, is explained, 
and was in part predicted, by Lorentz on the basis of the electron 
theory, which finds the origin of radiation in a system of unitary 
electric charges describing orbits or executing vibrations in the 
molecule. Although these facts form substantial sign-posts, 
it has not yet been found possible to assign any likely structure 
to a vibrating system which would lead to a frequency formula 
for its free periods of the types given above. Indeed, the view 
is open that the group of lines constituting a series form a 
harmonic analysis of a single fundamental vibration not itself 
harmonic. If that be so, the intensities and other properties 
of the lines of a scries ought all to vary together ; it has in 
fact lieen found by Preston, and more fully verified by Rungc 
and others, that the lines are mviltiplied into the .same number 
of constituents in a magnetic field, with intervals in frequency 
that are the same for all of them. When the series consists of 
double or triple lines the separate components of the .same 
compound line .are not afici'tccl similarly, which shows that 
they are differently constituted. The view has also found 
support fhat the different behaviours of the various groups of 
lines in a spectrum show that they belong to independent 
vibrators. The form of the vibration sent out from a molecule 
into the aether depends on the form of the aggregate hodograph 
of the electronic orbits, which is in keeping with Rayleigh’s 
remark that the series-laws suggest the kinematic relations of 
revolving bodies rather than the vibrations of steady dynamic.al 
.systems. 

According lo Rydt>crg, there is ground for the view that a 
natural group of chemical elements have all the same type of 
scries spectrum, and that the various constants associated with 
this spectrum change rapidly in the same directions in passing 
from the elements of one group to the corresponding ones of 
the following groups, after the manner illustrated in graphical 
representations of Mcndeleeff’s law hy means of a continuous 
wavy curve in which each group of elements lies along this 
same ascending or descending branch ; the chemical elements 
thus being built up in a scries of types or groups, so that the 
individuals in successive groups correspond one to one in a 
regular progression, which may be put in evidence by connect¬ 
ing them by transverse curves. Illustrations have been 
worked out mathematically by J. J. Thomson of the effect of 
adding successive outer rings of electrons to stable vibrating 
collocations. 

The frequencies of the series of very close lines which con¬ 
stitute a single band in a banded spectrum are connected by a 
law of quite different type, namely, in the simpler cases ri^ = 
A - It may be remarked that this is the kind of relation 

that would apply to a row of independent similar vibrators in 
which the neighbours exert slight mutual influence of elastic 
type. If ( denote displacement and x distance along the row, 
d'-i d'^( 

the equation + ~ ~^dx'- represent the general fea¬ 

tures of their vibration, the right-hand side arising from the 
mutual elastic influences. If the ends of the line of vibrators, of 
length I, are fixed, or if the vibrators form a ring, the appropriate 
type of solution is ixsiniixs'mpt, where nl = mTr and m is 

integral; further - + hence = m®, which is of 

the type above stated. Dynamical systems of this kind are 
illustrated by the Lagrangean linear system of connected bodies. 
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such as, for example, a row of masses fixed along a tense cord, 
and each subject to a restoring elastic force of its own in addition 
to the tension of the cord. A single spectral line might thus 
be transformed into a band of this type, as the effect of dis¬ 
turbance arising from slight clastic connexions established in 
the molecule between a system of similar vibrators. But 
the series in line-spectra are of entirely different constitution ; 
thus for the series expressed by the formula p--p/ ~hm “ 
the corresponding period-equation might be expressed in some 
such form as sin •-/>„“) !-constant, which belongs to no 
type of vibrator hitherto analysed. 

Authorities. —The experimental memoirs on the constitution 
ol radiation are mostly in the Annalen der J'hysik ; references 
arc given by P. Drude, Lekrbuch riet Optth, l-c-ipzig, igoo ; cf. also 
reports in the collection issued by tlie International Congress of 
Physics, I’aris, igoo. Bee also Lord Kayleigh’s Scientific Papers, 
in various connexions ; and I-armor, in tint Assoc. Ueports, looo- 
tooz, also the Bakerian Lecture. Hoy. Soc. I'roc., iqnq, (or a general 
discussion of molecular slatiBtical llic-ory in this connexion. 
Planck's Thcone dcu U’drmestrahtung, ignh, gives a discussion Irom 
his point of view ; there is a summary by Wien in Ency. Math. 
Wiss. V. (,t) pp, 282-357 I also a lecture of H. A. Lorentz to the 
Math. Congres.s at Home, iqoS, and papers by ]. H. Jeans, Phil. 
Mag,, lyoy, on the partition ol energy. In spectrum analysis 
Kayser’.s extensive treatise is the sta.udard authority. Wind el- 
mann's Hanibuch der Physik, vol ii. (hy Kayser, Drurfe, Ac ), may 
also be consulted. (J.L*) 

RADICAL (Lat. radix, a root), in English politics, a term 
applied to politicians who desire to make thorough, or radical, 
changes in the constitution and in the social order generally- 
Although it had been used in a somewhat .siniilar way during 
the reign of Charles II., the term Radical, in its political .sense, 
originated about the end of the 18th century, probably owing 
its existence to Charles James Fox, who, in 1797, declared 
that “ radical reform ” was necessary. The ideas of the first 
Radicals were burrowed largely from the authors of the French 
Revolution. 'I'hc word was more generally employed during 
the disturbed period between the elosc of the Napoleonic wars 
and the passing of the great Reform Bill of 1832, and was 
applied to agitators like Henry Hunt and William Cobbett. 
After the Reform Bill had beeomc law, the advocates of violent 
change were drawn into the Chartist movement, and the 
Radicals became less revolutionary both in speech and object. 
Thus in 1842 an observer writes :—“ The term Radical, once 
employed as a name of low reproach, has found its way into 
high places, and is gone forth as the title of a class who glory 
in their designation.” About this time many members of 
Parliament were known as Radicals, among these men being 
George Grote and Joseph Hume. The Radicals never formed 
a distinct party in the House of Commons, and subsequently 
they formed simply the advanced section of the Liberal party. 
For a few years in the 19th century the wearing of a white hat 
was looked upon as the distinguishing mark of a Radical, a 
hat of this colour having been worn by Hunt when addressing 
meetings. 

See W. Harris, History of the Radical Party in Parliament (1885) , 
S. Bamford, Passages in the J.ife of a Radical (new ed., 1893): C. B. 
Roylance Kent, The English Radicals: an Historical Sketch (iSqq). 

RADIOACTIVITY. The .subject of radioactivity deals with 
phenomena exhibited by a special class of bodies of high atomic 
weight of which uranium, thorium, radium and actinium are the 
best known examples. These substances possess the property 
of spontaneously emitting radiations of a special character 
which arc able to penetrate through matter opaque to ordinary 
light. The beginning of this subject dates from 1896, and 
was an indirect consequence of the discovery of the X rays 
made a few months before by Riintgen. It was known that 
the production of X rays in a vacuum tube was accompanied 
by a strong phosphorescence of the glass, and it occurred to 
several investigators that ordinary substances made phos¬ 
phorescent by visible light might emit a penetrating radiation 
similar to X'rays. Following nut this idea. H. Becquerel (i),' 
a distinguished French physicist, exposed amongst other 
substances a phosphorescent compound of uranium, uranmm- 

‘ These numbers refer to papers noted uitder References (below). 
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potassium sulphate, enveloped in paper beneath a photoipaphic 
plate. A weak photographic effect was obtained. 'lliiM was 
shown to be due to a penetrating radiation capable of passing 
through sheets of matter opaque to ordinary light, kurther 
investigation showed that this photographic action was ex¬ 
hibited by ail compounds of uranium and by the metal itself, 
and had nothing to do with phosphorescence. It was shown 
equally if the uranium were kept in diukness and did not 
vary appreciably with time. Becquerel showed tl»t the 
rays from uranium like X rays were capable of discharging 
u body wheliier positively or negatively electrified. A 
uranium compound brought close to the ctarged plate of a 
gold leaf electroscope causes a rapid collapse of the gold leaves. 
This property of uranium, and also of the radioactive bodies 
in general, has supplied a delicate and quantitative method 
of accurate comparison of the intensity of the radiations from 
substances under varying conditions. A modified form of 
gold leaf electroscope has come into general use for comparison 
of the radioactivity of substances. Rutherford (2) made a 
systematic examination of the discharging effect produced by 
the rays from uranium and showed that it was due to the pro¬ 
duction of charged carriers or ions in the volume of the gas 
through which the radiations pass. In an electric field, the 
positive ions travel to the negative electrode and vice versa. 



thus causing a discharge of the electrified body. If a suffi¬ 
ciently strong field is used, the ions are all swept to the electrodes 
before appreciable loss of their number can occur by recom¬ 
bination. 'ITie rate of discharge then reaches a .steady maximum 
value which is not altered by a large increase in voltage. This 
maximum current through the pas is called the siituration 
current. The ions produced in gases by the rays from uranium 
and other radioactive substances are in general identical with 
those produced by X ray.s, and the inechani.sm of conductivity 
of the gas is very .similar in both cases (see Conductiom, 
ELFarrRlc: § Through Cases). 

Some time after Beequorcl’s discovery, Mme Curie ($) made 
a systematic examination of the electric method of a large 
number of chemical elements and their compounds to test 
whether they possessed the “ radioactive ” property of uranium. 
Only one other clement, thorium, was found to show this effect 
to a degree comparable with that of uranium—a result inde¬ 
pendently observed by Schmidt. Mtnc Curie examined the 
activity of the various compounds of uranium and found that 
their radioactivity was an atomic property, i.e. the activity was 
proportional to the amount of the element uranium present, 
and was independent of its combination with other sub¬ 
stances. In testing the activity of the minerals containing 
uranium, Mme Curie found that the activity was always four 
to five times as great as that to be expected from their content 


of uranium. If tire radioactivity were an atomic phenomenon, 
this could only be explained fay the presence in these minerals 
of another substance more active than uranium itself. Relying 
on this hypjithesis, Mme Curie made a chemical examination 
of uranium minerals in order to try to separate this new radio¬ 
active substance. In these experiments, the Austrian Govern¬ 
ment generously provided Mme Curie with a ton of the residues 
from the State manufactory of uranium at Joachimstahl, 
Bohemia. At that place there are extensive deposits of pitch¬ 
blende or uranitc which arc mined for the uranium. After 
separation of the latter, the residues arc, three to five times as 
radioactive weight for weight os ll« uranium. From this 
residue Mme Curie separated a substance far more radio¬ 
active than uranium, which she called polonium in honour of 
the country of her birth. 'I'his substance is usually separated 
with bismuth in the mineral, but by special methods can be 
partly separated from it. A further examination revealed the 
presence of a second radioactive substance which is normally 
separated with the barium, to which the name “ radium ” 
was given. This name was happily chosen, for in the pure 
stale radium bromide has a very great activity—about two 
million times as great as on equal weight of uranium. By 
means of 5ucces.sive fractionations of the chloride, the radium 
was gradually concentrated, until finally the radium was 
obtained so that the barium lines showed very faintly. The 
atomic weight was found by Mme Curie to be 225. In a 
recent redeterminntinn. using a larger quantity of 0 4 grams of 
pure radium chloride, Mme Curie (4) found the atomic weight 
to be 236'2. Thorpe (5) u.sing a smaller quantity obtained a 
value 227. The spiTtriim of the purified rample of radium 
chloride obtained by Mme Curie was first examined by 
Dcmar(,'ay. It was found to have a characteristic spark, 
spectrum of briglit lines analogous in many respects to the 
spectra of the alkaline earths. Glesel (6) found that pure 
radium bromide gives a brilliant carmine colour to the bunsen 
flame. The flame spectrum shcw.s two broatl bright bands m 
the orange-red. There is also a line in the blue-green and two 
weak lines in the violet. Giescl (7) has taken an active part in 
the preparation of pure radium compounds, and was the first 
to place preparations of pure radium bromide on the market. 
He found that the separation of radium from the barium mixed 
with it proceeded much more rapidly if the rrj’stallizalion.s 
were carried out using the bromide in.stead of the chloride. 
He stales that fix to eight crystallizations are sufficient for an 
almost complete separation. From the chemical point of view 
radium possesses all the characteristic properties of a new 
element. It has a definite atomic weight, a well-marked and 
characteristic spectrum, and distinct chemical propertie.s. 
Its comparative ease of separation and great activity has 
attracted much attention to this substance, although we shall 
see that very .similar radioactive properties are possessed by a 
large number of distinct substances. 

Radium emits three distinct types of radiation, known as the 
a, yS and y r.avs, of which an account will be given later. It 
produces in addition a radioactive emanation or gas whicli is 
about 100,000 limes as active weight for weight as radium 
itself. The emanation released from 10 nullip'ams of pure 
radium bromide causes a glass tube into which it is iiitrodured 
to phosphoresce brightly. A brilliant luminosity i.s produced 
in phosphorescent substances like zinc sulphide, willemite and 
barium platino-cyanide when introduced into a tube containing 
the emanation. The radium emanation, a more detailed account 
of which will be given later, has proved of the greatest utility 
in radioactive experiments. The property of radium of pro¬ 
ducing the emanation has been utilized as a very delicate and 
certain method, not onlv of detection but of cstimalion*of small 
quantities of radium. Tliis “ emanation method ” depends 
upon the introduction nf the emanation, liberated from a sub¬ 
stance by boiling or heating, into a suitable electroscope. The 
I rate of discharge of the electroscope due to the emanation affords 
i a quantitative measure of the amount of radium present. In 
[ this way, it is not difficult to determine with certainly the 
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presence of radium in a body which contains only lo'^' gram 
of radium. With care, lo gram can just be detected. This 
emanation method h.is been employed with great success in 
mea.surlng the quantity of radium in minerals and in rocks. A 
very simple method has been devised of determining the quantity 
of radium present when it is not less than i/ioo milbgram. The 
tube contiiining the radium is placed some distance from an 
electroscope which is surrounded by a lead screen about 3 mms. 
thick. Tliis cuts off the a and p rays and the effect in the 
electro.scopc is then due to the penetrating y rays. By com¬ 
parison of the rate of dis-harge with that of a standard prepara¬ 
tion of radium at the same distance, the quantity of radium can 
at once be deduced, provided the radium is in equilibrium with 
its emanation. This is usually the case if the radium preparation 
is one month old. This method is simple and direct, and has 
the great advantage that the radium tube under test need not 
be opened, nor its contents weighed. We shall see later that the 
amount of radium in an old mineral is always proportional to the 
amount of uranium present. Rutherford and Boltwood (8) 
found that 3'4 parts of radium by weight are present in ten 
million parts of uranium. Consequently an old mineral con¬ 
taining 1000 kilos of uranium should contain 340 milligrams ol 
pure radium. 

In addition to radium and polonium, a number of other 
radioactive substances have been found in uranium minerals. 
With the exception of the radium emanation, none of these have 
yet been isolated in a pure state, although preparations of some 
of them have been obtained comparable in activity with radium 
itself. Debierne (0) found a radioactive substance which was 
separaled from pitctiblcnde wi lb the rare earths and had chemical 
propertie.s similar to tho.se of thorium. This lie called actinium. 
GiescI (10) iudep'-ndently noted the presence of a new radio¬ 
active .substanee whieh was usually separated with lantabnum 
and cerium from the minerals. It possessed the propcity of 
giving out a radioactive einaniition or g.is.lhe activity of which 
died away in a few seconds. For this reason he called it the 
cManatiiifi sulutani-r and afterwards cmaiiium. Later work has 
shown that emanium is identical in chemical and radioactive 
properties with actinium, so that llie former name will be 
retained. 

We have already seen that AI me Curie gave the name polonium 
to a radioaetive .substance separated with bismuth. Later 
Alarckwuld found liiat a very radioactive substance was de¬ 
posited from a solution of a mdioaclive mineral on a polished 
iiismuth plate. The active matter was found tn be depo.sited 
in the bismuth with tellurium, and he gave the name radio- 
tellurium to this substance. In later work, he showed that the 
new substance could he chemically separaled from tellurium. 
Bv treating the residues from 15 tons of Joachimstahl pitch¬ 
blende, Marckwald (rr) finally obtained 3 milligrams of intensely 
active, material—far more artive weight for weight than radium. 
It has been definitely settled tnat tlie artive substance of 
Marckwald is identieal with polonium. Both substances give 
out a type of easily absorbed a rays and both lose their activity 
at the same rate. The activity of polonium decays in a geo¬ 
metrical progression with the time and falls to half its initial 
value in 140 days. This law of decay, a.s wc shall sec, Is char¬ 
acteristic of all radioactive products, although the period of 
decay is different in each case. 

Mmc Curie and Debierne (11) have described further experi¬ 
ments with polonium. The latter substance was extracted 
from several tons of pitchblende and purified until 2 milligrams 
of material were obtained containing about i/io milligram of 
pure polonium. From a knowledge of the relative periods of 
transformation of radium and polonium, it can be calculated 
that the amount of polonium in a radium mineral is 1/5000 of 
the amount of radium, while the activity of pure polonium 
measured by the « rays should be 5000 times greater than that 
of radium. As we have seen, polonium is rapidly transformed, 
and it is of great interest to determine the nature of the substance 
into which polonium changes. We shall see later that there is 
considerable evidence that polonium changes into lead. 


Recently Boltwood (13) has separated another substance 
from uranium minerals which he has called “ ionium.” This 
suljstance is sometimes separated from the mineral with actinium 
and has chemical properties very similar to those of thorium. 
Prep>arations of ionium have been obtained several thousand 
times as active as uranium. Ionium emits u rays of short 
range and has a period of transformation probably much longer 
than that of radium. Ionium has u special intcrc.sl inasmuch 
as it is the substance which changes directly into radium. A 
preparation ot ionium initially free from radium grows radium 
at a rapid rate. Hofmann found that the lead separated from 
uranium minerals and named it radiolead. The active con¬ 
stituent in the lead is radium D, which changes into radium E 
and then into radium F (polonium). Both radium D and 
radium F arc products of the translormalion of radium. In 
addition to these radioactive substances mentioned above, 
a large number of other radioactive substances have been 
discovered. Mo.st of these lose their activity in the course of a 
few hours or days. The properties of these substances and their 
position in the radioactive scries will he di.scussed later. 

Radiations jnm Radioactive Substances .—All the radioactive 
substances possess in common the properly of emitting radia¬ 
tions which darken a photographic plate and cause a discharge 
of electrified bodies. Very active preparations of radium, 
actinium and polonium also po.sscss the property of causing 
strong phosphorescence in some .substances. Bodies which 
phosphoresce under X rays usually do so under the rays from 
radioactive matter. Barium platinocyanide, the mineral 
willemitc (zinc silicate) and zinc .sulphide are the best known 
examples. 

There arc in general three types of radiation emitted by 
the radioactive bodies, called the a, ji and y rays. Ruther¬ 
ford (2) in 1899 showed that the radiation from uranium was 
complex and eonsisted of {a) an easily absorbed radiation stopped 
by a sheet ot paper or a few eentimetres of air which he called 
the o rays and (i) a lar more penetrating radiation capable of 
pa.ssinp through several niilliinetres of aluminium, called the ji 
rays. Later Villard found that radium emitted a verj' pene¬ 
trating kind of radiation tailed the -y rays capable of passing 
before absorption through tw'cnty centimetres of iron and 
several centimetres of lead. 

GiescI and, later. Curie and Becquerel showed that the /3 rays 
of radium were deflected by a magnetic field. By the work of 
Becquerel and Kaulmann the fi rays have been shown to consist 
of negatively cliarged particles projected with a velocity ap¬ 
proaching that of light, and having the same small mass os the 
electrons set free in a vacuum tube. In fact the R rays arc 
electrons .spontaneou.sly ejected from the radioactive matter at 
a speed on an average much greater tlian that observed in the 
electrons set free in a vacuum tube. 

The very penetrating y rays are not deflected in a magnetic 
or electric, field and are believed to be a type of radiation 
similar lo X rays. The y rays are only observed in radioactive 
substances which emit ji rays, and the penetrating power ot 
the y rays appears to be connected with the initial velocity of 
expulsion ol the ji ray.s. Two general theories have been 
advanced to account for the properties of these rays. On one 
view, the y rays are to he regarded as electromagnetic pulses 
which have their origin in the expulsion ol the [i particle from 
the atom. On the other hand Bragg has collected evidence 
in support of the view that the y rays arc corpuscular and con¬ 
sist of uncharged particles or “ neutral doublets.” There is as 
yet no general consensus of opinion as to the true nature of the 
y rays. 

Rutherford (14) showed in 1903 that the a rays were deflected in 
a powerful magnetic or electric field. The amount of deflection 
is very small compared with the /8 rays under similar con¬ 
ditions. The direction of deflection in a magnetic field is 
opposite to that of the ji rays, showing that the u rays consist 
of a stream of positively cliarged particles. A pencil of rays 
from a thick layer of r^ioactive matter is complex and con¬ 
sists of particles moving at varying velocities. If, however, 
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a thin film of radioactive matter of one kind is taken, the 
particles which escape without absorption are found to be homo¬ 
geneous and consist of particles projected at an identical 
speed. Observations of the velocity and mass of the particle 
have been made by Rutherford, The general method employed 
for this purpose is similar to that used for the determination 
of the velocity and mass of the electron in a vacuum tube. 
The deflection of a pencil of rays in a vacuum is determined 
for both a magnetic and electric field. From these observa¬ 
tions the velocity and value elm (the ratio of the charge carried 
by the particle to its mass) are determined. 'I'he value of 
elm has been found to be the same for the particles from all 
the types of radioactive matter that have been examined, 
indic.ating that the a particles from all radioactive substances 
arc identical in mass. The value of e/m found for the a (>articlc 
is 5-07 X10'. Now the value of e/m for the hydrogen atom set 
free in the electrolysis of water is q66o. On the assumption 
that the value of the charge e is the same for the a particle as 
for the hydrogen atom, the value would indicate that the a 
particle has about twice the mass of the hydrogen atom, t.e. 
has the same mass as the hydrogen molecule. If the charge 
on tile a particle is twice that on the hydrogen atom, the value 
of c/m indicates that the u particle is a helium atom, for the 
latter has an atomic weight of four times that of hydrogen. 
It was difficult at first to decide between these and other hypo¬ 
theses, but we shall show later that there is now no doubt 
that the n particle is in reality a helium atom carrying two 
elementary charges. We may consequently regard the a rays 
as a stream of helium atoms which are projected from a radio¬ 
active substance with a high velocity. The ma-simum velocity 
of the a particle from radium is 2 x 10'' cms. per second, or one- 
fifteenth of the velocity of light. Although the a rays arc the 
least penetrating of the radiations, it will be seen that they 
play an extremely important part in radioactive phenomena. 
They are responsible for the gre,ater part of the ionization and 
heating effects of radioactive matter and are closely connected 
with the transformations occurring in them. 

Under ordinary experimental conditions the greater part 
of the ionization observed in a gas is due to the « particles. 
This ionization due to the a rays docs not e.xtend in air at 
atmospheric pressure for more than 7 ejns. from radium, and 
8 f) cms. from thorium. If a screen of aluminium about -oi eras, 
thick is placed over the active material, the a rays are com¬ 
pletely absorbed, and the ionization above the .screen is then 
due to the /3 and y rays alone. If a layer of lead about 2 mms. 
thick is placed over the active material, the /3 rays arc stopped, 
and the ionization is then due almost entirely to the penetrating 
y rays. By the use of screens of suitable thickness we arc 
thus able to sift out the various types of rays. These three 
types of radiations all set up secondary radiations in pa.ssing 
through matter. A pencil of /S rays falling on matter is widely 
scattered in all directions. This scattered radiation is some¬ 
times called the secondary /3 rays. The y rays give rise to 
secondary rays which consist in part of scattered y rays and in 
part electrons moving with a high velocity. These secondary 
rays in turn produce tertiary rays and so on. The impact of 
the a rays on matter sets free a number of slow moving electrons 
which are very easily deflected by a magnetic or electric field. 
This type of radiation was first observed by J. J. Thomson, 
and has been called by him the 8 rays. 

Emanations or Radioactive Gases .—In addition to their power 
of emitting penetrating radiations, the substances thorium, 
actinium and radium possess another very striking and im¬ 
portant property. Rutherford (15) in 1900 showed that thorium 
compounds (especially the oxide) continuously emitted a 
radioactive emanation or gas. This emanation can be carried 
away by a current of air and its properties tested apart from 
the substance which produces it. A little later Dorn showed 
that radium possesses a similar property, while Giesel and 
Debicrne observed a similar effect with actinium. These 
emanations all possess the property of ionizing a gas and, if 
sufficiently intense, of producing marked photographic and 


I phosphorescent action. The activity of the radioactive gases 
j is not permanent but disappears according to a definite law 
I with the time, viz. the activity falls off in a geometric pro¬ 
gression with the time. The emanations are distinguished 
by the different rates at which they lose their activity. The 
emanation of actinium is very shortlived, the time for the 
activity to fall to half value, i.e. the period of the emanation, 
being 3 7 seconds. The period of the thorium emanation is 
54 seconds and of the radium emanation 3-9 days. This pro¬ 
perty of emitting an emanation is shown in a very striking 
manner by actinium. A compound of actinium is wrapped in a 
sheet of thin paper and laid on a screen of phosphorescent 
zinc sulphide. In a dark room the phosphorescence, marked 
by the characteristic scintillation, is seen to extend on all sides 
from the active body. A puff of air is seen to remove the 
emanation and with it the greater part of the phosphorescence. 
Fresh emanation immediately diffuses out and the experiment 
may be repeated indefinitely. The emanations have alt the 
properties of radioactive gases. 'J'hey can be transferred from 
point to point by currents of air. The emanations can be 
separated from the air or other gas with which they are mixed 
by the action of extreme cold. Rutherford and Suddy (ifi) 
showed that under ordinary conditions the temperature of 
condensation of the radium emanation mixed was - j 50" C. 

The emanations are produced Irum the parent matter and 
e.scape into the air under some conditions. Rutherford and 
Soddy (17) made a systematic examination of the emanating 
power of thorium compounds under different conditions. The 
hydroxide emanates most freely, while in thorium nitrate, 
practically none ol the emanation e.scapes into tlie air. Most 
of the compounds of actinium emanate very freely. Radium 
compounds, except in very thin films, retain most of the emana¬ 
tion in the compound. The occluded emanation can in all 
cases be released by solution or by heating. On account of 
its very slow period of decay, the emanation of radium can be 
collected like a gas and stored, when it retains its characteristic 
properties for a month or more. 

Induced Activity .—Curie (18) showed that radium possessed 
another remarkable property. The surface of any body placed 
near radium, or still better, immersed in the emanation from 
it, acquire.s a new property. The surface after removal is 
found to be strongly active. Like the emanations, this induced 
activity in a body decays with the time, though at quite a 
different rate from the emanation itself. Rutherford (iij) 
independently showed that thorium possessed a like property. 
He showed that the bodies made active behaved as if a thin 
film of intensely active matter were deposited on their .surface. 
The active matter could be partly removed by rubbing, and 
could be dissolved off by strong acids. When the acid was 
evaporated the active matter remained behind. It was shown 
that induced activity was due to the emanations, and could not 
be produced if no emanation was present. We shall sec that 
induced activity on bodies is due to a deposit of non-gascous 
matter derived from the transformation of tlx; emanations. 
Each emanation gives a distinctive active deposit which decays 
at different rates. The active deposit of radium, thorium and 
actinium are very complex, and consist of several types of 
matter. Several hours after removal from the emanation the 
active deposit from radium decays to half-value—26 minutes, 
for actinium half-value—34 minutes, for thorium half-value— 
10-5 hours. The active deposits obtained on a platinum wire 
or plate arc volatilized before a white heat, and are again de¬ 
posited on the cooler bodies in the neighbourhood. Rutherford 
showed that the induced activity could be concentrated on the 
negative electrode in a strong electric field, indicating that the 
radioactive carriers had a positive charge. The distribution 
of the active deposit in a gas at low pressure has been investi¬ 
gated in detail by Makower and Russ. 

Theory of Radioactive Transjormations .—We have seen that 
the radioactive bodies spontaneously and continuously emit 
a great number of a and /3 particles. In addition, new types 
of radioactive matter like the emanations and active deposits 
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appear, and these are quite distinct in chemical and physical 
properties from the parent matter. The radiating power is an 
atomic property, for it is unaffected hy comhination of the 
active element with inactive bodies, and is uninfluenced by the 
most powerful chemical and physical agencies at our command. 
In order to explain these results, Rutherford and Soddy (20) 
in 1903 put forward a simple but comprehensive theory. The 
atoms of radioactive matter are unstable, and each second a 
definite fraction of the number of atoms present break up with 
explosive violence, in most cases expelling an « or fi particle 
with great velocity. Taking as a simple illustration that an 
a particle is expelled during the explosion, the resulting atom 
has decreased in ma.ss and possesses chemical and physical 
properties entirely distinct from the parent atom. A new type 
of matter has thus appeared as a result of the transformation. 
The atoms of this new matter are again unstable and break up 
in turn, the process of successive disintegration of the atom 
continuing through a number of distinct stages. On this view, 
a substance like the radium emanation is derived from the 
transformation of radium. The atoms of the emanation arc 
f.ar more unstable than the atoms of radium, and break up at 
a much quicker rate. We shall now consider the law of radio¬ 
active transformation according to this theory. It is experi¬ 
mentally observed that in all simple radioactive .substances, 
the tensity of the radiation decreases in a geometrical pro- 
gre.ssion with the time, i.e. I/I„-e'^''where I is the intensity 
of the radiation at any time I, 1„ the initial intensity, and \ 
a constant. Now according to this theory, the intensity of the 
radiation is proportional to the number of atoms breaking up 
per second. From this it follows that the atoms of .active 
matter present decrease in a geometrical progression with the 
time, i.e. N/N^—f*' where N is the number of .atoms present 
at a time /. N„ the initial number, and A the same constant 
.as before. Differentiating, we have dN/d/= - AN, i.e. A repre¬ 
sents the fraction of the tbtal number of atoms present which 
break up per second. The radioactive constant A has a definite 
and characteristic value for each type of matter. Since A is 
usu.ally a very small fraction, it is convenient to distinguish 
the products by stating the time required for half the matter 
to be transformed. This will he called the period of the product, 
and is numerically equal to log ,2/A. As far as our observation 
has gone, the law' of radioactive change is applicable to all 
radioactive matter without exception. It appears to be an 
expression of the law of probability, for the average number 
breaking up per second is proportional to the number present. 
Viewed from this point of view, the number of atoms breaking 
up per second should have a certain average value, but the 
number from second to second should vary within certain 
limits according to the theory of probability. The theory of 
this effect was first put forward by Schwcidler, and has since 
been verified by a number of experimenters, including Kohl- 
rausch, Meyer, and Begencr and H. Ciciger. This variation 
in the number of atems breaking up from moment to moment 
becomes marked with weak radioactive m.attcr, where only a 
few atoms break up per second. The variations observed are 
in good agreement with those to be expected from the theory 
of probability. This effect docs not in any way invalidate the 
law of radi(')artive change. On an average the number of 
atoms of any simple kind of matter breaking up per second is 
proportional to the number present. Wc shall now coasider 
how the amount of radioactive matter which is supplied at a 
constant rate from a source varies with the time. For clear¬ 
ness, we .shall take the case of the production of emanation, by 
radium. The rate of transformation of radium is so slow 
compared with that of the emanation that we may assume 
without sensible error that the number of atoms of radium 
breaking up per second, i.e. the supply of fresh emanation, is 
on the average constant over the interval required. Suppose 
that initially radium is completely freed from emanation. In 
consequence of the steady supply, the amount of emanation 
present increases, but not at a constant rate, for the emanation is 
in turn breaking up. Let q be the number of atoms of emanation 


produced by the radium per second and N the number present 
after an interval (, then dN/dt-q->M where A is the radio¬ 
active constant of the emanation. It is obvious that a steady 
state will ultimately be reached when the number of atoms 
of emanation supplied per second ore on the average to the 
atoms which break up per second. If N„ be the maximum 
number, y^AN^. Integrating the above equation, it follows 
th.at N/N„ = I - c''-'. If a curve be plotted with N as 
ordinates and time as abscissae, it is seen that the recovery 
curve is complementary to the decay curve. The two curves 
for the radium emanation period, 3 9 days, are shown in fig. i, 
the maximum ordinate being i^^ each case. 100. 

This process of production and disappearance of active 
matter holds for all the radioactive bodies. We shall now 
consider some special cases of the variation of the amount of 
active matter with time which have jrroved of great importance 
in the analysis of radioactive changes. 


(a) Suppose that imtiully the matter A is present, and this changes 
into B and B into C-, it is rcquiml to iind thu number of atoms P, Q 
and K of A, B and C present at any subsequent time i. 

Let Xj, X,. X3 be the constants of transformation of A, B and C 
respectivcJv. Suppose n be the number of atoms of A initially 
present. From the law of radioactive change it follows ; 


rfQM^XjP-X»Q.(1) 

dR/dt-\Q-\R .(2) 


Substituting the value of Pin terms of«in ( i ), dQJdt - ; 

the solution of whicli is of the form 


Q = M (rtf'll ^). 

where a and b are constants. By substitution it is seen that 
as^Xj/fXn-X,). Since Q-i-o when < = o, -Xj/lXj-Xj) 

Th us g=- c-*iq.{3) 

Similarly it can he show'n that 

R = ........ (4) 


where (Xj ■ X,)(X, - X^)' 

It •will be .seen from (that the value of Q. initially zero, increavses 
to a maximum and then decays ; finally, according to an exponential 
law, with the period of the more slowly tran.sformed product, w'-hether 
A or B. 

j {h) A primary source supplies (he matter A at a constant rate. 

: and the process has continued so long that the amount.s of the 
i products A. B, C‘ have reached a steady limiting valu<‘. The primary 
source is then siuhleiily removed. It is required to find the amounts 
ol A, B and C. remaining at any subsequent time t. 

In this case of equilibrium, the number of particles of A 
supplied per .second from the source is equal to the number of particles 
which change into B per second, and also of B into C. This requires 
the relation 

where 1 %, O^, R„ are the initial number of particles of A. B, C 
present. and Xj, \.j. Xj, arc* their constants of tran.sformation. 

Using the same quotations as in ease (i), but remembering the 
new initial conditions, it can easily be shown that the number of 
particles P, Q and R of the matter A, B and C existing at the time 
t after removal are'given by 






X, 


(Xj ■■ X3) (X, - Xji)’ (X, ' Xj) (Xj - X.j)' XjfX, 

The curves expn*.ssing the rate of variation of P. Q, 
are in tliese cases very different from ca.se (1). 

{c) The matter A is supplied at a constant rate from a primary 
source. Required to find the number of particles of A. B and C 
present at nny time t later, when initially A, B and C were 


_ 

- Xj) (Xj - Xj)* 

R with time 


absent. 

This is a converse case from case (2) and the solutions can be 
obtained from general considerations. Initially suppose A, B and 
C are in eijuiUbrium with the primary .source which supplied A at a 
constant rale. The source is then removed and the amounts of 
A, B and C vary according to the equation given in case (2). The 
source after removal continues to supply A at the same rate as 
before. Since initially the product A was in equilibrium with the 
source, and the radioactive processes are in no way changed by (he 
removal of the source, it is clear that the amount of A present in 
the two parts in which the matter is distributed is unchanged. If 
Pi be the amount of A produced by the source in the time t, and P 
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iho amount remaining in the part removed, then + where 
P^ is the equilibrium value. Thus 

P,IP=i-Vll\. 

The ratio P/P^ can be written down from the f.olution K'ven in 
case (r). Simtlarly the corresponding values of QjQ^, R|/ft„ may 
t» at once derived. It is obvious in tliese cases that tiie curve 
plotted with P/P, as ordinates and time as abscissae is conmle- 
nientary to the corres])oudtng corve with PJP^ as ordinates. This 
simple relation hohls lor all recovery and decay curves of radioactive 
products in general 

We have so far ronstdered the variation in the number ol atoms 
of successive products with time when the {xtriotis of the products 
are. known, in practice, the variation of tlie number of atoms is 
deduced from measurements of activity, usually made by the electric 
methoil. Using the same notation as before, the activity of any 
product is proitortional to its rate of breaking up. i,.t. to X,P 
where P is the number of atoms present. If two products are present, 
the activity is tiie sum ol two von'espondtng terms X,l.’ and X.,Q. 
In pr.actice, however, no two products emit o. or jj particles wiili 
the .same velocity. The difference in ioniring powtT oi a single 
a particle from the two products hus ihns to be token int;: account. 
If, under the experimental conthtiotis, the ionization j>ro<luced by 
an a particle from the secoml product is K times that from the first 
product, the activity observed is proportional to X,Pd-KXjQ. In 
this way, it is possible to compitre the theoretical activity curves 
of a mixture of products with tliosc deduced experimentally. 

Analysis of Radioactive Changes .—The artaly.sis ol the suc- 
ce.ssive change.s cxtciirring in iir.anium, thorium, ratlmm tiiir] 
actinium has provcci a very difiicuU matter. In order to esttil)- 
lish the existence of a new product and to fix its position in 
the scheme of changes, it is neccs.stiry to show (o) that the new 
product has a distinctive period of decay and shows .some dis¬ 
tinctive physical or chemical properties ; (h) that the product 
under consideration arises directly from the product preceding 
it in the scheme of changes, and is transformed into the product 
succeeding it. 

In general, it has been found that each product .shows some 
distinctive chemical or physical behaviour which allows of its 
partial or complete separation from a mixture of other (iroducts. 
It must be remembered that in most ea.scs the amount of radio¬ 
active matter under examination is too .small to detect by 
weight, but its presence is inferred from its characteristic radia¬ 
tions and rate of change. In some cases, a separatum may bo 
effected by ordinary chemical methods ; for example thorium X 
is separated from thorium by precipitation of tfiorium with 
ammonia. The Th X remains in the fikratc and is practically 
free from thorium. In other cases, a separation is effected by a 
separation of a metal in the solution of active matter. I'or 
example, polonium (radium F) always come.s down with bismuth 
and may be separated by placing a bismuth plate in a solution. 
Radium C is separated from radium B by adding nickel filings 
to a solution of the two. Radium C is deposited on the nickel. 
1 n other cases, a partial separation may be effected by electrolysis 
or by differences in volatility when heated. For example, 
when radium A, H and C are deposited on a platinum plate, on 
heating the plate, radium B is volatilized and is deposited on any 
cold surface in the neighbourhood. A very striking method of 
separating certain products has been recently observed depend¬ 
ing upon the recoil of an atom which breaks up with the expulsion 
of an a particle. The residual atom acquires sufficient velocity 
in consequence of the ejection of an a particle to e.scapc and be 
deposited on bodks in the neighbourhood. This is especially 
marked in a low vacuum. This property was independently 
investigated by Russ and Makower (zi) and by Hahn (zz). 
The latter has shown that by means of the recoil, actinioin C 
may be obtained pure from the active deposit containing 
actinium A, B and C, for B emits a rays, and actinium C is 
driven from the plate by the recoil. In a similar way a new 
product, thorium D, has been isolated. By the recoil method, 
radium B may be separated from radium A and C. The recoil 
method is one of the most definite and certain methods of 
settling whether an a ray product is simple or complex. 

While in the majority of cases the products break up either 
with the enu'ssion of a or ;3 particles, some products have been 
observed which do not emit any characteristic radiation and have 
been called “ raylcsa products.” For example, radium D and 


thorium A are changing substances which break up without 
emitting cither penetrating a or ^ rays. They appear to emit 
slow S rays which run only be detected by special methods. 
The presence and properties of a rayless pr^uct can be easily 
inferred if it is transformed into a product emitting a radiation, 
for the variation in activity of the latter affords a method of 
determining the amount of the parent product present. The 
distinction between a “ ray ” and a ” rayless ” product is not 
dear. It may be that the atom of a rayless product undergoes 
a re-arrangemcnt of its constituent parts giving rise to an atom 
of the same mass but of different properties. In the case of an 
a ray or li ray product, the expulsion of an a or /B particle affords 
an obvious explanation of the appearance of a new product 
with distinctive physical properties. 

In the table a list of the known products of transformation 
is given. In each ca.se, the half period of transformation is 
given and the type of radiation emitted. If the product emits 
a rays, the range of ionization of the a particle in air is given. 


Table of Radioacuve Pkoducts 


Product. 

Half Period 
of 

Transforma- 

mittion. 

Rays. 

Kangt' 
ol Rays 
in Air in 
Cnis. 

Uranium— 

5x10* years 

a 

3*5 

Urauuim X 

2-* days 

^ + 7 


ionium 

? 

a 

2.8 

Kadium— 

1760 years 

a 

.v.*; 

Ka Emauatioa . 

3.80 days 

a 

4 *.i 3 

Reidium A 

3 mins. 

0 - 

4-«.I 

Radium B 

2h mins. 

slow fi 


Radium C 

19 raina. 

0 4/377 

7 « 0 () 

Radium D 

17 years 

slow fi 


Radium E 

5 days 

fi 


Rarlium F 

140 days 

a 

3-86 

Radium G=i=leari ? 




Thorium — 

about yr». 


3*5 

(Th. I) 

5.5 years 

rayless 


IMesothorium (Th. 2) 

fi*2 hour.s 

fi ^7 


Uadiothonum . 

737 days 

a 

. 3-9 

Thorium X 

3*6 days 

a 

. 3-7 

Th Emanation . 

54 secs 

a 

5-5 

Thorium A 

10*6 hours 

slow p 


Thorium B 

55 mins. 

a 


'i'horium C. 

very short ? 

a 

8.6 

Thorium D 

3 mms. 

^-17 


Actinium— 

? 

rayless 


Radioaefiniuro . 

19-5 days 

a 4 |S 

4.8 

Actinium X 

1 1 >8 days 

a 


Act Emanation . 

3.7 .secs. 

a 

5.S 

Actinium A 

3rt mins. 

blow p 


Actinium B 

2«] 5 mins. 

a 

5.50 

Actinium C 

5*1 mins. 

P t -7 



In each of the groups under the heading uranium, thorium and 
actinium, each pr^uct is derived from the direct iranalormafion of 
the product above it. 


Products of Radium .—Radium is transformed directly into the 
emanation which in turn goes through a rapid series of trans¬ 
formations called radium A, B and (i. The complete analysis 
of these changes has involved a large amount of work. TliC 
emanation changes first into radium A, a substance of period 
3 minutes emitting only a rays. Radium A changc.s into radium 
B, a product of period 26 minutes emitting fi rays of penetrating 
power small compared with those emitted from the nert product 
radium C. The product radium C has proved of considerable 
importance, for it not only emits very penetrating a rays and 
B rays, but is the origin of the y rays arising from radium in 
equilibrium. When a wire charged negatively has been exposed 
for some time in the presencetif the radium emanation, it becomes 
coated with an invisiWc film of radium A, B and C. After 
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removal from the emanation for to minutes, radium A has 
practically disappeared and the a rays arise entirely from radium 
C. Kadium C has proved very valuable in radioactive measure¬ 
ments as providing an intense source of homogeneous a rays. 
Twenty-four hours after removal, the activity due to radium 
B and C has become exceedingly small. The wire, however, 
still shows a very small residual activity, first noted by Mme 
Curie. This residual activity measured by the o rays rapidly 
increases with the time and reaches a maximum in about three 
years. The active deposit of slow change has been examined 
in detail by Rutherford (13) and by Meyer and Schweidler (24). 
It has been shown to consist of three succe.s.sive products called 
radium D, E and !•'. Kadium D is a ray less .substance of slow 
period of transformation. Its period has been calculated by 
Rutherford to be about 40 years, and by Meyer and Schweidler 
about 12 years. AntonofI (25) fixes the period of about 17 
years. Kadium D changes into E, a /i ray product of period 
about 5 days, and E into F, an a ray product of period 
140 day-s. It was at first thought that radium K was complex, 
but no evidence of this has been obse.rved by AntonofT. ’J'he 
product radium F is of speeial interest, for it is identical with 
polonium—the first active body separated by Mme Curie. In 
a similar way it has been shown that radium D is the primary 
source of the activity observed in lead or “ rarliolcad ” .separated 
by Hofmann. It is interesting to note what valuable results 
have been obtained from an examination of the minute residual 
activity observed on bodies exposed in the presence of the radium 
emanation. 

Kadium Emanation .—The radium emanation is to be regarded 
a.s a typical radioactive product or transition element which 
exi.sls in a gaseous form. It is produced from radium at a 
constant rate, and is transformed into radium A and helium. 
Its half-period of transformation is 3-86 days. The emanation 
from radium has been purified by condensing it in liquid air, 
and pumping out the residual gases. The volume (26) of the 
emanation at normal pressure and temperature to be derived 
from one gram of radium in equilibrium is about 0-6 cubic milli¬ 
metres. This small quantity of gas contains initially more 
than three-quarters of the total activity of the radium before 
its separation. In a pure state, the emanation is 100,000 times 
as active weight for weight as pure radium. Pure emanation 
in a spectrum tube gives a eharartcristie spectrum of bright 
lines (27). The discharge in the gas is bluish in colour. With 
continued sparking, the emanation is driven into the walls of 
the tube and tfie electrode,s. Nntwith.standing the minute 
volume of emanation available, the boiling-point of the emana¬ 
tion has been determined at various pressures. At atmo¬ 
spheric pressure Rutherford (28) found the boiling-point to be 
- 07'' C., and Gray and Ramsay (20) 71" C. Liquid emanation 
appears colourless when first condensed ; when the temperature 
is lowered, the liquid emanation freezes, and at the temperature 
of liquid air glows with a bright rose colour. The density of 
liquid emanation has lieen estimated at 5 or 6. 

Approximate estimates of the. molecular weight of the radium 
emanation wore early made by diffusion methods. The mole¬ 
cular weight in most eases came out about 100. In a com¬ 
parison by Perkins of the rate of diffusion of the emanation 
with that of a monatomic vapour of high molecular weight, viz. 
mercury, the value deduced was 234. Since the radium atom 
in breaking up gives rise to one atom of the emanation and one 
atom of helium, its atomic weight should be 226 4=222. 
The emanation appears to have no definite chemical properties, 
and in this respect belongs to the group of inert monatomic 
gases of which helium and argon are the best known examples. 
It i.s partially soluble in water, and readily absorbed by charcoal. 

Thorium.~T\u- fir.st product observed in thorium was the 
emanation. This gives rise to the active deposit which has been 
analysed by Rutherford, Miss Brooks and by Hahn, and shown 
to consist of probably four products—thorium A, B, C and D. 
Thorium A is a rayles.s product of period to 5 hours; thorium 
B an tt ray product of period about one hour. The presence 
of thorium C has been inferred from the two types of a rays 


present in the active deposit, but no chemical separation of 
B and C has yet been found possible. Hahn has shown that 
thorium D—a (i ray product of peritxl 3 minutes—can easily be 
separated by the recoil method. A special interest attaches 
to the product thorium X (30), which wiis first separated by 
Rutherford and Soddy, since experiments with this suijstance 
laid the foundation of tlie general theory of radioactive tran.s- 
fornmtions. A close analysis of tlmrium Itas led to the .separa¬ 
tion of a numlxT of new products. Hahn (31) found that a 
very active substance emitting n rays, which gave rise to thorium 
X, could be separated from thorium minerals. 'I'liis active 
substance, called radiothorium, has been closely examined by 
Hahn and Blanc. Its period of decay was found by Hahn to 
be alwut 2 years, and by Blanc to be 737 days. From an 
examination of the activity of <ommcrcial thorium nitrate of 
different ages, Hahn showed that another product must he 
present, which he colled mcsolhvrium. This is separated from 
thorium with Th X by precipitation with ammonia. ’I'horium 
is fir.st transiornied into the rayless product mesothorium, of 
period about 5 years. This gives rise to a /if ray product of 
quick transformation, wliieli in turn changes into radiothorium. 

■J his changes into thorium X, and so on through a long scries 
of changes. When isolated in the pure .stale, radiothorium 
K'ould have an activity about a thousand times greater than 
radium, but would lose its activity with time with a period of 
alxiut 2 years. Mesothorium, when first separated, would he 
inactive, but in consequence of the production of radiothorium, 
its activity would rapidly increase for several years. After 
reaching a maximum, it would finally decay with a period 
of five years. Since a large amount of tlioriuin is .stiparated 
annually from thorium minerals, it would he of great importance 
at the. same time to separate the radiotliorium and mesothorium 
present. For many purposes ai:tivc preparations of tiiese 
substances would be as valuable as radium itself, and the 
amount of active matter from this source would he greater 
than that at present available, from the separation of radium from 
uranium minerals. ' 

Ailinium .—The transformations observed in actinium are 
very analogous to those in thorium. Actinium itself is a raylcss 
product which changes into radioactinium, an u ray product 
of period 19-5 days, first separated by Hahn (32). Thi.s (‘nanges 
into actinium X, of period 10-2 days, first separated by Godle.wski 
(33). Actinium X is transformed into the emanation which in 
turn gives rise to three further products, colled actinium A, B 
and C. Although very active preparations of actinium have 
been prepared, it has so far not been found possible to separate 
the actinium from the rare earths with which it is mixed. We 
do not in consequence know its atomic weight or spectrum. 

Origin of Radium .—According to the transformation theory, 
radium, like all other radioactive products, must be regarded 
as a changing element. Preliminary calculations showed that 
radium must have a period of transformation of several thousand 
years. Consequently in order that any radium could exist in 
old minerals, die supply must be kept up by the transformation 
of some other substance. .Since radium is always found asso¬ 
ciated with uranium minerals, it seemed probable from the 
beginning that uranium must he the primary element from 
which radium is derived. If this were the ease, in old minerals 
which have not been altered by the action of percolating waters, 
the ratio of the amount of radium to uranium in a mineral 
must be a constant. This must evidently he the case, for in a 
state of equilibrium the rate of breaking up of radium must 
equal the rate of supply of radium from uranium. If P, Q be 
the number of atoms of uranium and radium respectively in 
equilibrium, and A,, A.^ their constants of change, then 
AjQ = A,P or Q/P=A,/Aj=Tj/T, 
where T.,, and T, are the half-periods of transformation of uranium 
and radium respective!). The work of Boltwood (34), Strutt (35) 
and McCoy (36) has conclusively shown that the ratio of radium 
to uranium in old minerals is a constant. Boltwood and Strutt 
determined the quantity of radium present in a mineral by the 
emanation method, and the amount ef uranium by analysis. 
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In order, however, to obtain a direct proof of the genetic relation 
between uranium and radium, it is necessary to show that 
radium appears after some time in a uranium compound from 
which all trace of radium has been initially removed. It can 
readily be, calculated that the growth of radium should be easily 
observed by the emanation method in the course of one week, 
using a kilogram of uranium nitrate. Experiments of this kind 
were first made by Soddy (.37), but initially no definite evidence 
was obtained that radium grew in the solution at all. The rate 
of production of radium, if it took place at all, was certainly 
less than -jir.lioiith amount to be expected if uranium 

were transformed directly into radium. It thus appeared 
probable that one or more products of slow period of trans¬ 
formation existed between uranium and radium. Since uranium 
must be transformed through these intermediate stages before 
radium appears, it is evident that the initial rate of production 
of radium under these conditions might be extremely small. 
This conclusion has been confirmed by Soddy, who has shown 
that radium does appear in the solution which has been placed 
aside for several years. 

Since the direct parent of radium must he present in radio¬ 
active minerals, one of the constituents separated from the 
mineral must grow radium. This was shown to be the case by 
Boltwood (38), who found that actinium preparations produced 
radium at a fairly rapid rate. By the work of Rutherford and 
Boltwood, it was found that the growth of radium was not due 
to actinium itself, but to a new substance separated in some 
cases with the actinium. This new substance, which emits 
a rays, was separated by Boltwood (38), and called by him 
" Ionium,” It has chemical properties very similar to thorium. 
Soddy has shown that the period of ionium is probably not 
less than 20,000 years, indicating that ionium must exist in 
uranium minerals in not le.ss than ten times the quantity of 
radium. It has not yet been directly shown that uranium 
produces ionium, but there can be no doubt that it does do so. 
Since ionium produces radium, Boltwood (38) has determined 
by direct experiment that radium is half transformed in 2000 
years—a number in good agreement with other data on that 
subject. The constant relation between uranium and radium 
will only hold for old minerals where there has been no oppor¬ 
tunity for chemical alteration or removal of its constituents 
by the action of percolating water or other agencies. It is 
quite possible that altered minerals of no great age will not 
show this constant relation, ft seems probable that this is 
the explanation of some results of Mile Gleditsch, where the 
relation between uranium and radium has been found not to 
be constant for some mineral specimens. 

Connexion of the Radioelements.- -We have already seen that 
a number of slowly transforming radioactive substances, viz. 
polonium (radium F), radiolead (radium D) and ionium are 
linked up to the uranium-radium series of transformations. 
Boltwood (39) has made a systematic examination of the 
relative activity in the form of very thin films due to each 
of the products present in the uranium-radium family. The 
results arc shown in the following table, where the activity of 
pure uranium itself is taken as unity ;— 


Uranium 

. I.oo 

Ionium. 

- 0 ',i 4 

Radium 

- 0 ' 4 .S 

Emanation . 

. 0.62 

Radium A . 

• 0-54 


Total activity mineral 


Katlium H . 
Radium C . 
Radium 1 ' 
Actinium and its 
products . 

, 4.64 times uranium. 


0.04 (?) 

0-91 

0.46 

0.28 


Taking into account the differences in the ionization due 
to an o piirticle from the various products, the results indicate 
that uranium expels two a particles for one from each of the 
other a ray products in the series of transformations. Tliis 
indicates either that two particles are expelled during the 
transformation of the atom of uranium, or that another a ray 
product is present which has so far not been separated from the 
uranium. 

Although thorium is nearly always present in old uranium 
minerals and uranium in thorium minerals, there does not 


appear to be any radioactive connexion between these two 
elements. Uranium and thorium are to be regarded as two 
distinct radioactive elements. With regard to actinium, there 
is still no definite information of its place in the scheme of 
transformations. Boltwood has shown that the amount of 
actinium in uranium minerals is proportional to the content 
of urtinium. This indicates that actinium, like radium, is 
in genetic connexion with uranium. On the other hand, the 
activity of actinium with its scries of a ray products is less than 
that of radium itself or uranium. In order to explain this 
anomaly, Rutherford has suggested that at a certain stage of 
disintegration of the uranium-radium series, the disintegration 
is complex, and two distinct kinds of matter appear, one in 
much larger quantity than the other. On this view, the smaller 
fraction is actinium, so that the latter is a branch descendant 
of the main uranium-radium series. 

End Products of Transformation.—ll is now definitely estab¬ 
lished that the a particle expelled from any type of radioactive 
matter is an atom of helium, so that helium is a necessary accom¬ 
paniment of radioactive changes involving the expulsion of 
a particles. After the radioactive transformations have come 
to an end, each of the elements uranium and thorium and 
actinium should give rise to an end or final product, which 
may be either a known element or some unknown clement of 
very slow period of transformation. Supposing, as seems 
proltable. that the expulsion of an a particle lowers the atomic 
weight of an clement by four units—the atomic weight of 
helium—the atomic weights of each of the products in the 
uranium and radium series can be simply calculated. Since 
uranium expels two a particles, the atomic weight of the next 
ray product, ionium, is 238 5 - 8 or 230'5, The atomic weight 
of radium comes out to be 266-5, a number in good agreement 
with the experimental value. Similarly the atomic weight of 
polonium is 210-5, and that of the final product after the tran.s- 
formation of polonium should be 206-5. This value is very 
close to the atomic weight of lead, and indicates that this sub¬ 
stance is the final product of the tr.ansformation of radium. 

This suggestion was first put forward by Boltwood (40), who 
has collected a large, amount of evidence bearing on this subject. 
Since in old minerals the transformations have been in progress 
for periods of time, in some case.s measured by hundreds ol 
millions of years, it is obvious that the end product, if n stable 
element, should he an invariable companion of the radioelement 
and be present in considerable quantity. Boltwood has shown 
that lead always occurs in radioactive minerals, and in many 
cases in amount about that to be expected from their uranium 
content and age. It is difficult to settle definitely this verv 
important problem until it can be experimentally shown that 
radium is transformed into lend, or, what .should prove simpler 
in practice, that polonium changes into helium and lead. Un¬ 
fortunately for a solution of this problem within a reasonable 
time, tt very large quantify of polonium would be necessary. 
Mme Curie and Debierne have obtained a very active pre¬ 
paration of polonium containing about ,<B^th milligram of pure 
polonium. Rutherford and Boltwood and Curie and Debierne 
have both independently shown that polonium produces helium 
—a result to be expected, since it emits a particles. 

Production of Helium .—In 1902 Rutherford and .Soddy sug¬ 
gested that the helium which is invariably found in radioactive 
minerals was derived from the disintegration of radioactive 
matter. In 1903 Ramsay and Soddy definitely .showed that 
helium was produced by radium and also by its emanation. 
From the observed mass of the n particle, it seemed probable 
from the first that the o particle was an atom of helium. 
This conclusion was confirmed by the work of Rutherford and 
Geiger (41), who showed that the a particle was an 'atom of 
helium carrying two unit charges of electricity. In order to 
prove definitely this relation, it was necessary to show that the 
a particles, quite independently of the active matter from 
which they were expelled, gave rise to helium. This was done 
by Rutherford and Royds (42), who allowed the a particles 
from a large quantity of emanation to be fired through the 
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very thin glass walls of the containing tube. The collected 
particle gave the spectrum of helium, showing, without doubt, 
that the a particle must be a helium atom. 

Since the o particle is an atom of helium, all radioactive 
matter which expels « particles must give rise to helium. In 
agreement with this, Debiernc and Giesel have shown that 
actinium as well as radium produces helium. Observations 
of the production of helium by radium have been made by 
Ramsay and Soddy, Curie and Dewar, Himstedt and others. 
The rate of production of helium per gram of radium was first 
definitely measured by Dewar (43). His preliminary measure¬ 
ments gave a value of 134 cubic mms. of helium per year per 
gram of radium and its products. Later observations extend¬ 
ing over a larger interval give a rate of production about 
168 cubic mms. per year. As a result of preliminary measure¬ 
ments, Boltwood und Rutherford (44) have found a growth 
of 163 cubic rams, per year. It is of interest to note that the 
rate of production of helium by radium is in excellent agreement 
with the value calculated theoretically. ]'>om their work of 
counting the particles and measuring their charge, Rutherford 
and Geiger showed that the rate of production of helium should 
be 158 cubic mms. per year. 

Properties of the a Rays .—We have seen that the rays are 
positively charged atoms of hifium projected at a high velocity, 
which are capable of penetrating through thin metal sheets 
and several centimetres of air. i'larly observations indicated 
that the ionization due to a layer of radioactive matter decreased 
approximately according to an exponential law with the ihirk- 
ne.ss of the absorbing matter placed over the active matter. 
The true nature of the absorption of the a rays was first 
shown by Bragg and by Bragg and Kleeman (45). 'f'he active 
particles projected from a thin film of active matter of one 
kind have identical velocities, and are able to ionize the air 
for a definite distance, termed the “ range ” of the a particle. 
It was found that the ionization per centimetre of path due 
to a narrow pencil of o rays increases with the distance from 
the active matter, at first slowly, then more rapidly, near the 
end of the range. .After passing through a maximum value 
the ionization falls off rapidly to zero. The range of an a 
jiarticle in air has a definite value which can lx- accurately- 
measured. If a uniform screen of matter is placed in the path 
of the pencil of rays the range is reduced by a definite amount 
proportional to the thickness of the screen. All the a par¬ 
ticles have their velocity reduced by the same amount in their 
passage through the screen. The ranges in air of the a rays 
from the various products of the radioelemcnts have been 
measured. The ranges for the different products vary between 
2-8 cms. and 8-6 cms. 

Bragg has shown that the range of an a particle in different 
elements is nearly proportional to the square roots of their 
atomic weights. Using the photographic method, Rutherford 
(46) showed that the velocity V of an a particle of range R cms. 
in air is given by V''* = K(R 4 -1-25), where K is a constant. In 
his experiments he was unable to detect particles which had a 
velocity lower than 8-8 x 10* cms. per second. Geiger (47), 
using the scintillation method, has recently found that a 
particles of still lower velocity can be detected under suitable 
conditions by the scintillations produced on a zinc sulphide 
screen. He has found that the connexion between velocity 
and range can be closely expressed by \'“ = KR, where K is a 
constant. 

On account of the great energy of motion of the a particle, 
it was at first thought that it pursued a rectilinear path in the 
gas without appreciable deflection due to its encounters with 
the molecules. Geiger (48) has, however, shown by the scintil¬ 
lation method that the a particles arc scattered to a marked 
extent in passing through matter. The scattering increases 
with the atomic weight of the substance traversed, and becomes 
more marked with decreasing velocity of the a particle. A 
small fraction of the a particles falling on a thick screen are 
deflected through more than a right angle, and emerge again on 
the side of incidence. 
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Rutherford and Geiger (49) have devised an electrical method 
of counting the a particles expelled from radioactive matter. 
The o particle enters through a small opening into a metal 
tube containing a gas at a reduced pressure. The ionization 
produced by the o particle in its passage through the gas is 
magnified several thousand times by the movement of the 
ions in a strong electric field. In this way, the entrance of an 
a particle into the detecting vessel is shown by a sudden and 
large deflection of the measuring instrument. By this method, 
they determined that 3 4 x 10'® n particles are ejected per 
second from one gram of radium itself and from each of its 
a ray products in equilibrium with it. By measuring the 
charge on a counted number of a particle.s, it was found that 
the o particle carries a positive charge of 9-3 x 10*^" electro¬ 
static units. From other evidence, it is known that this must 
be twice the fundamental unit of charge carried by the hydrogen 
atom. It follows that this unit charge is 4-65 x 10 '" units. 
This value is in good agreement with numerous recent deter¬ 
minations ol this fundamental quantity by other methods. 
With this data, it is possible to calculate directly the values 
of some important radioactive data. The calculated and 
observed values are given below ;— 

('aleulated. Observed. 

Volume of the emanation in cubic milli- 


metres per |»ram of rdUium 

Volunir of helium in cubic millimetres pro¬ 

.585 

•b 

duced per yf'tir per gram of radium . 
11 eating effee t of radium per gram per hour 

158 

169 

in gram calones .... 

Half-period of transformation of radium 

113 

irS 

111 year ...... 

1700 

2000 


Thc calculated values are in all cases in good agreement with 
the experimental numbers. 

It is well known from the experiments of Sir William Crookes 
(50) that the a rays produce visible scintillations when they 
fall on a screen of phosphorescent zinc sulphide. This is shown 
in the instrument called the spinthariscope. By means of a 
suitable microscope, the number of these scintillations on a 
given area in a given time can be counted. The number so 
obtained is practically identical with the number of a particles 
incident on the screen, determined by the electrical method of 
counting. This shows that each a particle produces a visible 
flash of light when it falls on a suitable zinc sulphide screen. 
The scintillations produced by n rays are observed in certain 
diamonds, and their number has been counted by Regcncr (51) 
and the charge on each particle has been deduced. The latter 
was the first to employ the scintillation method for actual 
counting of a particles. Kinoshita has shown that the number 
of a particles can also be counted by the photographic method, 
and that each particle must produce a detectable effect. 

Absorption of (i Rays .—We have seen that the /3 particles, 
which are emitted from a number of radioactive products, carry 
a negative charge and have, the same small mass as the particle.s 
I constituting the cathode rays. The velocity of expulsion and 
penetrating power of the ji rays varies widely for different 
products. For example, the rays from radium B arc very easily 
absorbed, while some of the rays from radium (' are of a very 
penetrating type. It has been found that for a single /3 ray 
product, the particles arc absorbed according to an exponential 
law with the thickness of matter traversed, and Hahn has made 
use of this fact to isolate a number of new products. It has been 
generally assumed that the exponential law of absorption is a 
criterion that the /!? rays are all expelled at the same speed. In 
addition, it has been supposed that the ji particles do not 
decrease much in velocity in passing through matter. Wilson 
has recently made experiments upon homogeneous rays, and 
finds that the intensity of the radiation falls off in some cases 
according to a linear rather than to an exponential law, and that 
there is undoubted evidence that the /3 particles decrease in 
velocity in traversing matter. Experiments upon the absorption 
of B rays arc greatly complicated by the scattering of the /3 rays 
in their encounters with the molecules. For example, if a pencil 
of jS rays falls on a metal, a large fraction of the rays are scattered 

XXII. 26 



8o2 RADIOLARIA 


Bufficiently to emerge on the side of incidence. This scattering 
of the fi rays has been investigated by Eve, McLennan, Schmidt, 
Crowther and others. It has l>een found that the scattering 
for different chemical elements i.s connected with their atomic 
weight and their position in the periodic table. McClelland and 
Schmidt liave given theories to account for the absorption of 
li rays by matter. The whole problem of absorption and scatter¬ 
ing of particles by substances is very comph'cated, and the 
question is still under active examination and discussion. Tlic 
negative charge carried by the ji rays has been measured by 
a number of observers. It has been shown by Rutherford and 
Makower tliat the number of /? particles expelled per second 
from one gram of radium in equilibrium is about that to be ex- 
expected if each atom of the fi ray products in breaking up 
emits one fi particle. 

Heal Emission of RadioacHw Mailer .—In 1903 it was shown 
by Curie and Laborde (52) that a r.'idium compound was always 
hotter than the surrounding medium, and radiated heat at a 
constant rate of about 100 gram calories per hour per gram of 
radium. The rate of evolution of heat by radium lias been 
measured subsequently by a number of observers. The latest 
and most accurate determination by Schweidler and Hess,using 
about half a gram of radium, gave 118 gram calorics per gram 
per hour (1^3). There Is now no doubt that the evolution of 
heat by radium and other radioactive matter is mainly a second¬ 
ary phenomenon, resulting mainly from the expulsion of a 
particles. Since the latter have a large kinetic energy and are 
easily absorbed by matter, all of these particles arc stopped in 
the radium itself or in the envelope surrounding it, and their 
energy of motion is transformed into beat. On this view, the 
evolution of heat from any type of radioactive matter is pro¬ 
portional to the kinetic energy of the expelled <i particles. The 
view that the heating effect of radium was a measure of the 
kinetic energy of the « particles was strongly confirmed by the 
experiments of Rutherford and Barnes (54). They showed that 
the emanation and its products when removed from radium 
were responsible for about three-quarters of the heating effect 
of radium in equilibrium. The healing effect of the radium 
emanation decayed at the same rate a.s its activity. In addition, 
it was found that the ray products, viz. the emiuiation radium 
A and radium C, each gave a heating effect approximately 
proportional to their activity. Measurernents have been made 
oil the heating effect of uranium and thorium and of pitch¬ 
blende and polonium. In each case, the evolution of heal lias 
been shown to be approximately a measure of tlic kinetic energy 
of the « particles. 

Experiments on tlie evolution of heat from radium and its 
emanation have brought to light the enormous amount of 
energy accompanying the. transformation of radioactive matter 
where a particles arc emitted. For example, the emanation 
from one gram of radium in equilibrium with its products emits 
heat initially at the rate of about 90 gram calories per hour. 
The total heat emitted during its transformation is aliwt 
12,000 gram calories. .Now the initial volume of the emanation 
from one gram of radium is 6 cubic millimetres. Consequently 
one cubic centimetre of emanation during its life emits 2 x 10’ 
gram calories. Taking the atomic weight of the emanation as 
222, one gram of the emanation emits during its life 2 x 10“ 
gram calories of heat. This evolution of heat is enormous 
compared with that emitted in any known chemical reaction. 
There is every reason to believe that the total emission of energy 
from any type of radioactive matter during its transformation 
is of the same order of magnitude as for the emaniitiun. The 
atoms of .matter must consequently be regarded as cxintaining 
enortnous stores of energy which arc only released by the dis¬ 
integration of the atom. 

A large amount of work has been done in measuring the 
amount of the thorium and radium emanation in the atmo¬ 
sphere, and in determining the quantity of radium and thori^ 
distributed on llie surface of the earth. The iniurmation 
already obtained has an important bearing on geology and 
atmospheric electricity. 
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RADIOLARIA, so called by E. Haeckel in 1862 (Polyey-stiiia, 
by C. G. Ehrenberg, 1838), the name given to Marine Sareodina, 
in which the cytoplasmic body gives off numerous fine radiating 
p.seudopocl.s (rarely anastomosing) from its surface, and is 
provided with a chitinou.s “ centra! capsule,” surrounding 
the inner part which encloses the nucleus, the inner and outer 
cytoplasm communicating through cither one or three aper¬ 
tures or numerous pores in the capsule. Ihe extracapsular 
cytoplasm is largely transformed into a gelatinous substance 
(“ calymma through which a granular network of plasm 
ptisses to form a continuou.s layer bearing the pseudopods at the 
surface; this gelatinous layer is full of large vacuoles, “ alveoli,” 
as in other pelagic Sareodina (Heliozoa, q.v.), Globigerinidac, 
&c., among Foraminifera (^.ii.). The protoplasm may conUin 
oil-^obules, pigment-grains, reserve-grains and crystals. ThCTe 
is frequently a skeleton present, either of silioa (pure or oont^i- 
ing a certain amount of organic admixture), or of acanthin 
(possibly a proteid, allied to vitcllin, but regtirded by W. 
Sdicwiakoff as a hydruted silicate of calcium and aluminium); 
never calcareous or arenaceous. The skeleton may consist of 
.spicules, isolated or more or less compacted, or form a luetic^ 
.Shdl, which, in correlation with the greater resistance of its 
■substance, is of lighter and more elegant structure than in the 
Foraminifera. The alveoli contain a liquid, which, as shown 
by Brandt, is rich in carbon dioxide, and in proportion to its 
abundance may become much lighter tlian sea-water and 
j possibly the gelatinous substance of the calymma is also lighter 
I than the medium. In Acantharia the protoplasm at the base 
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of the projecting spines is often differentiated into a bundle of 
fibres converging on to the spines some way up (distally); these, 
comparable to the myonemes of Infusoria {q.v,), &c., and termed 
“ myophrisks,” possibly serve to drag outwards the surface 
and so extend it, with concurrent dilatation of the alveoli, and 
lower the specific gravity of the animal. In this group also a 
thick temporary flagellum “ sarcoflagellurn may be formed, 
apparently by the coalescence of a number of pseudopodia. 
The pigmented mass or “phaeodium" m the ectoplasm of 
I’hacodaria appears to be an excretory product, formed within 
the central capsule and passing immediately outwards; a similiw 
uniform deposit of pigmented granules occurs in the Colloid 
species, ThcdassicoUa nucleate. The wall of the centra ca|>- 
sule is simple in the Spumollaria, but formed of two layers 
in the Nassellaria and Phaoodaria. In the. N^^llaria ^e 
oscuie is simply a perforated area, and a cone of dmerentialcd 
fibres in the intracapsular cytoplasm has its base on it: it. is 
termed the “ porocone,” and the fibres may possibly be muscular 
(myonemes). In Pliaeodaria, the inner membrane at each osnde 
is prolonged through the outer into a tube ( proboscis ). 
the outer membrane of the principal oscuie forms a large radially 



name of Polycystina (1838), but without more than a very 
slight knowledge of a few living forms. 1 ’. H. Huxley in 1851 
made the first adequate study of the living animal, and was 
followed by Job. Muller in the same decade. K. Haeckel began 
his publications in 1862, and in two enormous, abundantly 
illustrated, systematic works, besides minor publications, has 
dealt exhaustively with the cytology, classification and distri¬ 
bution of the class. Next in value come the contributions 
of Kichard Hertwig (largely developmental), besides those of 
L. Cienkowsky, Karl Hrandt and A. Borgert, while to F. 
Dreycr and V. Hiickcr wc owe valuable studies on the physical 
relations of the skeleton. 

Our classification is taken from Haeckel. 

i A. Bpnmellaria, llaeclc, (PertpyJa*^ Hertwig). Central cnpul,. 

wrlorated with numerous evenly distributed pores. Skeleton 
1 siliceous, latticed or of detached spicules, or absent. I'orm 
homaxonic or with at least three planes of symim-try mteraectnig 
at rieht aneles, rarely irreRiilar or spiral, sometimes forming colonies, 
i.e. with several central capsules in a common external cytoplasm. 
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hir. 1 -r/m/nss.VoHap<.iaffir«,Hae,kel; ytst., CK centrale.,,psule 
F!’ rxtracapaular protoplasm ; «/, alvooli, liqmtl-lioMingyaciioUs 
in the protoplasm similar to those of Helioeoa, HastiKcrma. Ac ; 
/,.s, pseudopodia. Tlie minute unlettered dot.s arc the yellow 

ceils." 

Striated circular plate, the “ a.stropylc,” or "operculum.” 
The innermost shell of some with concentric sliell.s may lie 
within the central capsule, or even within the nucleu.s ; this is 
due to the growth of these organs after the initial .shell is formed, 
so that thev pa.ss out by lobes through the latticed openings 
of the embryonic shell, which lobes ultimately coalesce outsulc 
the embryonic chamber, and so come finally to invest it (fig. 
Ill 17) In some, a symbiosis occurs with ZooxantheUa, 
Prundt,' a Flagellate of the group Chrysomadincae, which 
in the re.sting state inhabits the extracapsular ptcplasm 
growing and dividing freely therein, and only (imder study) 
becoming free and flagellate on the death of the host (fig. ni. 
± 6-1 The Silicoflagellata or Uictyochidae, also possessing 
a vc<retablc colouring matter, but with a skeleton of impure 
silirar(likc tliat of I’hacodaria), may pass some of their lives in 

symbiosis with Kadiolaria. • „ j -i a 

Living Kadiolaria were fir.st observed and partially described 
liv W. 1 . 'I'ilesius in 1803-6 and 1814, by W. Baird in 1830, 
and bv C. G. Ehrenbcrg in 1831, a.s luminous organisms in the 
sea • F. 1 . F. Meyen in 1834 recognized their animal char^ter 
and’the. siliceous nature of their .spicules. Ehrcnberg a little later 
described a large number of Nassellarian skeletons under the 
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Ftc: 11. -E»c)Tliii«mrr««miifr.e,lIacck.;x i50;oneoftheNassollaria. 

Entire ,anii^ as seen in tlie living condition J he central 

is hidden by the bcehivo-shaped siliceous shell within winch it is 

lodged. 


1. Skeleton of detached spicules, or absent. 


I'ani. Coi-I.OIUEA. Slu-.letonabiW^nl. Thuiafmicoliei.lU)^^ 

(iigs. I. and ni. i) ; Thala>.t.(tphysa, Haeck ; 
Cnllozoum, Haeck. (hg. iii- 2-.t. > t. , 
Artissa, Haeck. 

Earn 2. BEi-oiDKA. Skeleton spicular. Sphacroznim, 
Haeck. ; Jiaphidutoum. Haeck. 

II Skeleton latticed or spongy-reticulate. 

Earn. 3. SPiiAiiKoiDUA. Skeleton honuiMal, sornelimes 

colonial. CuHoiphaera, Moll.; llahomma. 

Ehrb. ; Aotinamma, Haetk. (fig. in. 17), 
showing concentric latticed shells, the smallest 
intnmiictear. all connected by radial spine.s ; 
.ShoiigospAacrfi, Haeck. (fig. iv. S) ; Helw- 
zhhtieva. Haeck. (tig- ni- 1*1). 

Earn 4 I’uuN-niDKA. Skeleton a prolate spheroid or 

cylinder of circular section, sonieliraes con¬ 
stricted like u dice-box. 

Earn. 5. Discoioea. SbeU fiattened, of circular plan, 
rarely becoming spiral. 

Fain. 0 . Laecoidea. Shell with three unequal axra, 

elliptical in the plane of any two, more rarely 
becoming irregular or spiral. 

B. loanthETla, Haeck. (Actlpylae*. Hertw.). Skeleton of 
spicules of acanthiu radiating from a centre, and usually twenty. 



8o4 


RADIOLARIA 


disposed on five successive zones of four on alternating meridians, 
the zones correapondinK to equator, tropics and circumpolar circles 
on the globe ; pores of central capsule in scattered groups. 

Fam. 1. Actinrlida. Spines numerous, more than 
twenty, irregularly grouped. Litkolophus. 
Haeck. ; Xiphacaniha, Haeck. 

Faro. 2. Acanthonioa. Spines twenty, simple, usually 
equal. Acanthomirtfa. J. Mull. (hg. iv. 6, 7); 
Asiroloiuh'\ Haeck. ; Amphilonche, Haeck. 
(fig. HI. 18). 

Fam. 3, Si'HAEROi*HkACTiDA: Spines equal, branching 
and often coalescing into a latticed shell, 
horoaxomc. 

Fam. 4. PRitNoi'HKACTiDA : Branching spines coalescing 
into a latticed shell which is elongated an<l 
elliptical in at least one plane. 

C. Nasiellaria, Haeck. (MonopylM&f i^ertw.). SiUcb - skeletal 
Radiolaha in which the central capsule is typically mouaxonic (conc- 
sliapecl), with a single perforate area (pore-plate) plact*cl on the basal 
face of the cone ; tlie membrane of the capsule, the nucleus single ; 
tlie skeleton is cxtracapsular, and form.s a stallold-like or beehive¬ 
like structure of monaxomc form, a tnpod or calthrop, a sagittal 
ring, or a combination of these. 

I'am. I. Nassoidka. Haeck. Skeleton absent. Cystidium. 
Haeck. 

Fain. 2. Plectida, Haeck. Skeleton formed of a single 
branching spicule, a tripod or usually a 4- 
racfiate calthrop. its branches sometimes 
reticulate. Genera: iHagtacatHha, Haeck.; 
Plcgmaiiutti, Haeck. 

Fam. 3. Spvkoioea. Shell latticed around the sagittal 
ring (“ cephalis"). sometime.s with a lower 
chamber added. 

Fam. 4. Botrtdba, Haeck. Shell latticed, composed of 
several chambers agglomerated without definite 
onler ; a single central capsule. Genera: 
Lioiryocyriis, Haeck. ; Lithoboiryh, Haeck. 

Fam. 5. Cyktoidea, Haeck. Skeleton a monaxonic or 
tnradiate shell, or coiitimioiis piece {beehive- 
shaped). Genera: Haltcalyptra, Haeck. : 
Eucyriidium, Haeck. (fig. ii.); Carpocanium. 
Haeck. (fig. iv. 3). 

Fam. 6. Stepiioidea, Haeck. Skeleton a sagittal ring 
continuous with the branched spicule, aii<l 
sometimes growing out into other rings or 
branches. Genera: Acanthodvstnia. Haeck.; 
Zygostvphanus, Haeck. ; Lithocinus, Haeck. 
(fig. IV. 1). 

D. PhMOdaria, Haeck. (Trlpylaea, Hertw.). Kadiolaria of 
cruciate symmetry, prolonged into tubular processes with three 
oscula to the central capsule, one inferior,- the principal, and two 
symmetrically placed on either side of the opposite pole; skeleton 
of spicules, a network of hollow filaments, or a minutely alveolate 
shell, of a combination of .silica with organic substance; extra- 
capsular protoplasm containing in front ol tlie large oscule an 
agglomeration of du.sky purplisli or greenish pigment {’*phae- 
odium”). 

Fam. i. Phahocvstida. Haeck. Siliceousskcleion alwent 
or ol separate needles Genera: Auiacantha. 
Haeck. ; Thahssoplancia, Haeck. 

Fam. 2. pHAEOspHAUurDA. Spicules united into a 
latticed shell. Genera: Aulofiphafra, Haeck ‘ 
(fig. IV. q) ; Auloplegma, Haeck. ; Canna- 
caniha, f (aeck. . 

Fam. 3. Phaeocromioa, Haeck. Shell conlinuou.s, 
traversed by fine canals or finely alveolate, 
provided with at least one pvlome. Genera : 
Challengerta, Wyv.. Thomson ; Lilhogromta. 
Haeck. 

Fam. 4. Phaeoconcmioa. Shell as in Phacosphaenda. 

but of two symmetrical halves (valves), wdiich 
meet in the plane of the three osculea{“frontal” 
of Haeckel, who terms the plane of symmetry 
through the shells ”sagittar'). Genera: Con- 
r.hidium, Haeck.; Coelodendrum, Haeck. 
(fig. IV. 4). 

The following passages may be repeated here from Sir E. Ray 
Lankester’s article “ Protozoa ” in the 9th edition of this 
Encyclopaedia:— 

“ The important differences in the structure of the central capsule 
of different Kadiolaria were first shown by Hertwig, who also dis¬ 
covered that the spines of the Acanthometridca consist not of 
silica but of an organic compound (but see above). In view of 
this latter fact and of the peculiar numerical and architectural 
features of the Acanthometri<l skeleton, it seems pr^er to separate 
them altogether from the other Kadiolaria. The Peripylaea may 
be regarded as the starting-point of the Radiolarian pedigree, and : 
have given rise on the one hand to the Acanthometridca, which | 



Fig. hi. — Kadiolaria. i. Central capsule of Thalai^sicoUa 

nuclcata, Huxley, m radial section, a. the large nucleus (Binnen 
blasclien) ; h, corpuscular structures of the intracapsular proto¬ 
plasm containing concretions; r, wall ol the capsule (membranous 
shell), showing the fine radial pore-canals ; d, nucleolar fihre.s 
(chromatin substance) of the nucleus. 2. 3. Coihzouni 

iuerme, ]. Muller, two diflerent forms of colonies, of the natural 
size. 4. Central capsule from a colony of Collosoutu inerntc, 
showing the intracap.sular protoplasm and nucleus, broken up 
into a number of spores, the germs of swarm-.spores or flagellulae; 
each encloses a crystalline rod. c, yellow cells lying in the extra- 
capsular protoplasm. 5. small colony of Cuihsoum iuerme, 
magnified 25 diameters.' n, alveoli (vacuoles) of the extra- 
capsular protoplasm ; h, central cap.sules, eacli containing besides 
protoplasm a large oil-globule. fi—tj. Yellow cells of various 
Kadiolaria: 6, normal yellow cell; 7, 8, division with formation 
of transverse septum ; 0, a modified conrlition according to 

Brandt ; 10, division of a yellow cell into four ; n, amoeboid 
condition of a yellow cell from the body of a dead Sphaerozoon ; 
12. a similar cell in process of division ; 13, a yellow cell the 
protopla.sm of which is creeping out of it.s cellulose envelope. 

14. Hr-liosphaera inermis, Haeck., living example; x 400. a, 
nucleus ; h. central capsule ; c, siliceous basket-work skeleton. 

15. Two swarm-spores (flagellulae) of Collozoum intrme, set free 
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from such a central capsule as that drawn in 4 ; each contains 
a crystal b and a nucleus «. 16. Two swarni-sporeR of Collo- 

zoum inermc, of tlie second kind, viz. devoid of crystals, and of 
two sizes, a macrospore and a microspore. They nave been set 
free from central capsules with contents of a different appearance 
from that drawn m 4. a, nucleus. 17. Actinomma astera- 
canthion, Haeck.; x 260; one of the Peripylaea. Entire animal 
in optical section, a, nucleus ; b, wall of the central capsule ; 
c, innermost siliceous shell enclosed in the nucleus : c’, middle 
shell lying within the ccutral capsule ; outer shell lying in the 
extracapaular protoplasm. Four radial siliceous spines holding 
the tliree spherical .shells together are seen. The radial hbrilla- 
tion of the protoplasm and the fine extracapsular pscudopodia arc 
to be noted. i8. Amphilonche mes^sanensia. Haeck.; x 200; 
one of the Acanthomotri<lea. Entire animal as seen living. 



KlO. IV.—Radiolaria. 1. iMkocircus annulatis, Hertwig ; one 

of the Monopylaea. Whole animal in the living state (optical 
section) ; a, nucleus ; b, wall of the central capsule ; c. yellow 
cells ; d, perforated area of the central capsule (Monopylaea). 
2. Hertwig; one of the Monopylaea. Living 

animal. An example of a Monopylaeon destitute of skeleton, 
o, nucleus ; h, capsule-wall; c, yellow cells in the extracapsular 
protoplasm. 3. Carpocanium diadema, Haeck. ; optical 
section of the beehive-shaped shell to .show the form and pc^tion 


of the protoplasmic body, a, the tri-lobed nucleus; b, the 
siliceous shell; c, oil-globules ; d, the perforate area (pore-plate) 
of the central capsule. 4. Coelodendrum ^racilltmum, Haeck.; 
living animal, complete ; one of the Tnpyiaea. a, the character¬ 
istic dark pigment (pliaeodium) surrounding the central capsule b. 
Xlic peculiar branched siliceous skeleton, consisting of hollow 
fibres, and the expanded pscudopodia are seen. 5. Central 
capsule of one of the Tripylaea, isolated, showing a, the nucleus ; 
b. c, the inner and the outer laminae of the capsule wall; d, the 
chief or polar aperture ; e, e, the two s^'contiary apertures. 
6, 7. Acanthametra claparvdci, llaeck. 7 shows the animal in 
optical section, so as to exhibit the characteristic meeting of the 
spines at the central point as in all Acanthometridea ; 6 shows the 
transition Irom the uninuclear to the multinucicar condition by 
the breaking up of the large nucleu.s. a. small nuclei ; b, large 
fragments oJ the single nucUuis ; t, wall of the central capsule ; 
d, extracapsular jelly {not protoplasm) ; e, peculiar intracapsular 
yellow cells. 8. Spunf’o.^phat ta stfeptmantha. Haeck. ; one 
of the Peripylaea. Smce*ous skeleton not quite completely drawn 
on the right side, a, the spherical extracapsular shell (compare 
fig. m. 17). supporting very large radial spines which are con¬ 
nected by a spongy network of siliceous fibres. o- Aulo’ 
sphaera efff^antissima, Haeck. ; one of the Phaeodaria. Halt of 
the .spherical siliceous skeleton. 

retain the archaic structure of the central capsule whilst developing 
a peculiar .skeleton, and on the other hand to the Monopylaea and 
Phaeodaria, which have modified the capsule but retained the 
siliceous skeleton. 

Plincodaria. Monupylaea. AcantboinctriUcu. 



Archi-peripylaca. 

Kadiolakia. 


The occasional total absence of any siliceous or acanthinous 
skeleton does not appear to be a matter of cla.ssificalory importance, 
since .skeletal elements occur in close allies of those very few forms 
which are totally devoid ol skeleton. Similarly it iloes not appear 
to be a matter of great significance that .some forms (Polycyttana) 
lorm colonies, instead ol the central capsules separating from one 
another after fission has occurred. 

“ It IS important to note tliat the skeleton of silex or acanthin 
docs not correspond tt» the sliell of other Sarcodina. which appears 
rather to lx: represented by the membranous central capsule. The 
skeleton doe.s, however, appear to corresjjotul to the spicules of 
Hcliozoa, and there is an undeniable atlmity between such a form as 
(■-lathrulina and the Sphaend Peripylaea (such as ffeliosphaera, 
fig. in. 14). The Kaxliolana are, however, a very strongly marked 
group, definitely separated from all other Sarcodina by the 
membranous central capsule .sunk in their protoplasm. Their 
difterences inter se tlonot aftect their essential structure. The varia¬ 
tions in the chemical composition of the skeleton and in the perfora¬ 
tion of the capsule do not appear superficially. The most olivious 
features in wdiich they differ from one another relate to the form and 
complexity of the skeleton, a part of the organi.sm so little character¬ 
istic of the group tliat it may be wanting altogether. It is not 
known how far the form-species and form-genera which have been 
distinguished in such profusion by Haeckel as the result of a study of 
the skeletons arc permanent (j.e. relatively permanent) physio¬ 
logical species. There is no doubt that very many are local anrl 
conditional varieties, or even merrlv stages of growth, of a single 
Protean species. The same remark applies In the .s|)ecies discrimin¬ 
ated among th«' shell-bearing Keticularia. It must not be supposed, 
however, that less importance is to be attached to the distinguishing 
and recording of such forms because we are not able to assert that 
they are permanent species. 

“ The xtnwninsi of the (^ranulefi of the protvplufim has been observed 
in the p.seudopodia of Radiolaria as in those of Heliozoa and 
Keticularia ; it has also been seen in the deeper protoplasm ; and 
granules have been definilely seen to pass through the pores of the 
central capsule from the intraca]>sidar to the extracapsular proto¬ 
plasm. A feeble vibrating movement of the p.seudupnclia has 
been occasionally noticed. 

“ The prodiu.iion of swartn-spores lias been observed only in 
Acanthometra and in tlie Polycyttaria and Thalassicollidae, and 
only in the two latter groups have any detailed observations been 
made. Two distinct processes of swarm-spore production have 
been observed by Cienkowski, confirmed by Hertwig, — dis- 
tinguisherl by the character of the resulting spores, which are 
called ‘ crystalligerous ’ and * isospores ' (fig. in. 15) in the one 
case, and * dimorphous * or ' anisospores ‘ in the other (fig. in. 
16). In both processes the nucleated protoplasm within the central 
capsule breaks up by a more or less regular cell-division into small 
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f ieced. the details of the process differing a little in the two cases, 
n those individuals which produce crystalligerous jwurm-spores, 
each spore encloses a small crystal (tig. in. 15). On the other hand, 
in those individuals which produce dimorphous swarm-spores, the 
contents of the cui-mnle (which in both instances are set tree by its 
natural nipturc) are seen to consist of individuals of two sues. 

' megasjxir'js ’ and ‘ raicrospores,' neither of which contain 
crystals (fig. III. I ft). The further develo]iinont of the spores has 
not been observed in either case. Both fn'oce.Hses have been observed 
in the same species, and it is suggested that there is an alternation 
of sexual and asexual generations, the crystalligerous spores develop¬ 
ing directly into adults, which in their turn prcvlnce in their central 
cap.sules dimorphous swarm-spores (megnspore.s and mii rr>spcire.>). 
which in a manner analogmis to that oliserved In the Volvocinean 
Magellala copulate (permanently fuse) with one anotluT (the larger 
with the smaller) beluro jiroooudiiig to develop. The ad nils resulting 
from tins process would, it is suggested, produce in tlii-ir turn 
cry.sl.iiligorous swarm-spores. Unfortunately we have no observa- 
lions to support tliis hypothetical scheme of a life-history. 

“ Fusion or conjugation of adult Radiolaria, whether preliminurv 
to swarm-spore-proiluction or independently of it. has not been 
observed—tins titforcling a distinction tiefween them and llelioeoa. 

" Simple tis.sion of the central capsule of adult individuals, pre¬ 
ceded ol eourse by nuclear fission, and subsequently of the whole 
protoplasmic mass, has been observed in several genera of Acan- 
tharia and Phaeodaria, and is probably a general method of repro¬ 
duction in the group. In Spnmcllaria it gives rise to colonial 
' Poiycvttariaii * torms when the cxtracapsular proto|>lasm does 
not divide. 

“ Tlie siliceous shells of the Radtnlaria are found abundantly in 
certain rocks from Palaeozoic times onwards. TJiey fiiruisli, 
together with Diatoms and Sponge spicule.s, the silica wliieh has 
Ueuii segregated as Hint m the Chalk hirriiatioii. Tliey .are pn-sent 
in quantity (a-s lum.li as 10 "j,) in tiie Atlantic ooze, and in tlie 
celetiratei) ' Uarb.itloi eartii ' (a Tertiary deposit) are, the cliief 
Compoueuls 

nitii,io..u.M'iiv —The most important systematic works .are 
those of Iv. li.ieckel, Dll' liadiolarien (iStiz-Sy), and the " Report ” 
on the ICadiulana ot the *' ChaJlrnf;cr” Fxjirdiiion (vol. xviii,, ifiky). 
wIikIi conl.ims full lists of the older literature. Among the most 
important recent studies we cite Iv. I.iranilt, *' Die Kolouicbildendeii 
Railiolarieii " in Fauna umi I'l.nn dcs (lotfcs van IMra/icl, xii. (ilhi5) ; 
A. Ilorgert in ZciDchrijl /. iVi\st'nsi.ha/Ui‘Jic Zotdonu', li. (1891), and 
Zoolof;is(,Iie Jahrhitchcr (AnalomU’), xiii. (1900); F. Drgyer m 
Jcniischcr Zcitichr., xix, (1892) ; V. tlacker in Zeiisch. /. kFi’si. 
/feu/., i-xxxiii. (1905). (M. 11 a.) 

RADIOMETER. It had been remarked at various times, 
amongst others by Fresnel, that bodies delicately suspendeel 
within a partial vacuum arc subject to ajiparcnt repulsion by 
radiation. The question was definitely investigated by Sir W. 
Crookes, who had found that some deliaite weighings in vacuo 
were vitiated by this eaiise. It appeared that a surlnrc black¬ 
ened so as to absorb the radiant energy directed on it was 
repelled relatively to a polished surface. He roiistrueted an 
apparatus in illustration, which he called a radiomelcr or Uf^hi- 
mill, by pivoting a vertical axle, carrying equidistant vertical 
vanes inside an exhausted glass bulb, one side of each vane 
being blackened and the other side blight, the blackc,ned sides 
all pointing the .same way round the axle. When the rays 
of the sun or a candle, nr dark radiation from a warm body, 
are incident on the vanes, the dark side of each vane is repelled 
more than the bright side, and thus the vanes arc set into 
rotation with aceeleraled speed, which becomes uniform when 
the forces produced by the radiation are balanced by the 
friction of the pivot and of the residual air in the globe. The 
name radiometer arose from an idea that the final steady speed 
ot rotation might be utilized as a rough measure of the intensity 
of the exciting radiation. 

The problem of the cause of these striking and novel pheno¬ 
mena at first produced considerable perplexity. A preliminary 
question was whether the mechanical impulsion was a direct 
effect of the light, or whether the radiation only .set up internal 
stresses, acting in and through the residual air, between the 
vanes and the walls of the enclosure. The answer to this was 
found experimentally by Arthur Schuster, who suspended 
the whole instrument in delicate equilibrium, and observed 
the effect of introducing the radiation. If the light exerted 
direct impulsion on the vanes, their motion would gradually 
drag the case round after them, by reason of the frictioR of 
the residual air in the bulb and of the pivot. On the other 


hand, if the effects arose from balanced stresses set up inside 
the globe, by the radiation, the effects on the vanes and on the 
case would be of the nature of action and reaction, so that the 
establishment of motion of the vanes in one direction would 
involve impulsion of the case in the opposite direction ; but 
when the motion became steady there would no longer be an>' 
torque cither on the vancj or on the case, and the latter would 
therefore come back to its previous position of equilibrium ; 
finally, when the light was turned off, the decay of the motion 
of the vanes would involve impulsion of the case in the direction 
of their motion until the moment of the restoring torque arising 
from the suspension of the case had absorbed the angular 
momentum in the system. Experiment showed that the latter 
prediction was what happened. The important part played 
liy the residual air in the globe had also been deduced by 
Dsbome Reynolds from observing that on turning off the 
light, the vanes came to rest very much sooner than the friction 
of the pivot alone would account for ; in fact, the rapid sub 
sidence is an illustration of Maxwell’s great theoretical dis¬ 
covery that viscosity in a gas (as also diffusion both of heal 
and of the gas itself) is sensibly independent of the densit). 
Some phenomena of retardation in the production of the effect 
liad led Sir G. G. Stokes and Sir W. Crookes to the same general 
conclusion. 

The origin of these phenomena was recognized, among 
the first by 0 . Reynolds, and by P. G. Tait and J. Dewar, as a 
ronsequence of the kinetic theory of the constitution of gaseous 
media. Tlie temperature of a gas is measured by the mean 
energy of translation of its molecules, which are independent 
of each other except during the brief intervals of eollision ; 
and collision of the separate molecules with the blackened 
surface of a vane, warmed by the radiation, imparts heat to 
them, so that they rebound from it with greater velocity than 
they approaehed. This increase of velocity implies an increase 
of the reaction on the .surface, the blade side of a vane bi ing 
thus pressed with greater force than the bright .side. In air 
of considerable density the mean free path nl a nioU-eule, 
between its collisions 'vith other mokrides. is exceedingly 
small, and any such increase of gaseous pressure in front ol the 
black surface would be immediately neutralized by How ol the 
gas from plaees of high to places of low pressure. But at high 
cxhau.stions the free path becomes comparable with the dimen 
sions of the glass bulb, and this equalization proceeds slowly. 
The general nature of the phenomena is thus easily understood ; 
but it is at a maximum at. pressures comparable with a milli¬ 
metre of mercury, at which the Iree path is still small, the 
greater number of molecules operating in intcnsilying the 
result. The problem of the stresses in rarefied gaseous media 
arising from inequalities of temperature, which is thereby 
opened out, involves some of the most delicate considerations 
in molecular ph.ysics. It remains practically as it was left 
in 1H7Q by two memoirs communicated to the F/ii'l. Trans. 
by Osborne Reynolds and by lilerk Maxwell. The method of 
the Litter investigator was purely a priori. He assumed that 
the distribution of molecules and of their velocities, at earh 
point, was slightly modified, from the exponential law belonging 
to a uniform condition, by the gradient of temperature in the 
gas (see Dd'fusio.n). The hypothesis that the state was steady, 
so that inlerrhanges arising from convection and collisions of 
the molecules produced no aggregate result, enabled him tn 
interpret the new constants involved in this law of distribution, 
in terms of the temperature and its spacial differential co¬ 
efficients, and thence to express the components of the kinetic 
stress at each point in the medium in terms of these quantities. 
As far as the order to which he carried the approxitjiations— 
which, however, were based on a simplifying hypothesis that 
the molecules influenctxi each other through mutual repulsions 
inversely os the fifth power of their distance apart—the result 
was that the equations of motion of the gas, considered as 
.subject to viscous and thermal stresses, could be satisfied by 
a state of equilibrium under a modified internal pressure equal 
in all directions. If, therefore, the walls of the enclosure held 
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the gas that is directly in contact with them, this equilibrium 
would be the actual state of affairs; and it would follow 
from the principle of Archimedes that, when extraneous forces 
such as gravity are not considered, the gas would exert no 
resultant force on any body immersed in it. On th« ground 
Maxwell inferred that the forces acting in the radiometer are 
connected with gliding of the gas along the unequally heated 
boundaries ; and as the laws of this slipping, as well as the 
constitution of the adjacent layer, are uncertain, the problem 
becomes very intricate. Such slipping had shown itself at 
high exliaustions in the experiments of A. A. Kundt and E. O. 
Warburg in 1875 on the visco.sity of gases ; its effects would be 
corrected for, in general, by a slight effective addition to the 
thickness of the gaseous layer. 

Reynolds, in tiis investigation, introducing no new form 
of law of distribution of velocities, uses a linear quantity, 
proportional to the mean free path of the gaseous molecules, 
which he takes to represent (somewhat roughly) the average 
dLstairce from which molecules directly affect, by their con¬ 
vection, the state of the medium ; the gas not being uniform 
on iiecourt of the gradient of temperature, the change going 
on at each point is calculated from tlic elements contributed 
by the parts at this particular distance in all directions. He 
lays stress on the dimensional relations of the problem, pointing 
out tltat the phenomena which occur with large vanes in highly 
rarefied gas could also occur with proportionally smaller vanes 
in gas at higher pressure. The results coincide with Maxwell’s 
so far as above stated, though the numerical coefficients do not 
agree. According to Maxwell, priority in showing the necessity 
[or .slipping over the boundary rests with Reynolds, who also 
discovered the cognate iacl ol thermal transpiration, meaning 
thereby that gas travels up the gradient of tempera.ture in a 
capillary tube, owing to surface-actions, until it establishes such 
a gradient of pre.ssure (extremely minute) as will prevent further 
flow, in later memoirs Reynolds followed up this subject by 
proceeding to establish definition.s of the velocity and the 
momentum and the energy at an element of volume of the 
molecular medium, with the precision necessary in order tliat 
the dynamical ei.|uaUons of the medium in bulk, based in the 
usual manner on thesi; quantities alone, without directly con¬ 
sidering thermal stresses, shall be strictly valid—a discussion 
in which the relation ol ordinary molar mechanics to the more 
complete molecular theory is involved. 

Of late years the peculiarities of the radiometer at higher 
gas-pressures have been very completely studied by K. I*'. 
Nichols and G. h'. Hull, with the result that there is a certain 
pressure at which the molecular effect of the gas on a pair ol 
nearly vertical vanes is balanced by that of convection currents in 
it. By thus controlling and partially eliminating the aggregate 
gas-effect, they succeeded in making a small radiometer, hori¬ 
zontally suspended, into a delicate and reliable measurer of 
the intensity of the radiation incident on it. With the ex¬ 
perience thus gained in manipulating the vacuum, the achieve¬ 
ment of thoroughly verifying the pressure of radiation on both 
opaf|Uc and transparent bodies, in accordance with Clerk 
Maxwell’s formula, has been effected (Physical Kmiew, iqoi, 
and later papers) by K. F. Nichols and G. F'. Hull; some months 
earlier Ij'bedcw had published in the AittuUen dcr Physik a 
verification fur metallic vanes so thin as to avoid the gus- 
action, by preventing tlie production of sensible difference of 
temperature between the two faces by the incident radiation. 
(See R.sbiATiuN.) 

More recently J. H. f’oynting has separated the two effects 
experimentally on the principle that the radiometer pressure 
acts along the normal, while the radiation pressure acts along 
the ray which may be directed obliquely. (J. L.*) 

RADISH, Rapkanus sativus (nat. order Crueiferae), in botany, 
a fleshy-rooted annual, unknown in the wild state. Some 
varieties of the wild radish, R. Rapkanistrum, however, met 
with on the Mediterranean coa.sts, come so near to it as 
to suggest that it may possibly be a cultivated race of the 
same spedes. It is very popular as a raw salad. There are 


two principal forms, the spindle-rooted and the turnip- 
rooted. 

The radish succeeds in any well-worked not too heavy garden 
soil, hut requires a warm, sheltered situation. The seed is 
generally sown broadcast, in beds 4 to 5 ft. wide, with alleys 
between, the beds requiring to be netted over to protect them 
from birds. The earliest crop may be sown about the middle 
of December, the seed-beds being at once covered with litter, 
which should not be removed till the plants come up, and then 
only in the daytime, and when there is no frost. H the crop 
succeeds, which depends on the state of the weather, it will he 
in use about the beginning of March. Another sowing may be 
made in January, a third early in February, if the season is a 
favourable one, and still another towards the end of F'ebruary, 
from which time till October a small sowing should he made 
every fortnight or three weeks in spring, and rather more 
fre.quently during summer. About the end of October, and 
again in November, a late sowing may be made cm a south border 
or b>mk, the plants being protected in severe weather with litter 
or mats. The winter radishes, which grow to a large size, should 
be sown in the beginning of ]uly and in August, in drills from 
6 to 9 in. apart, the plants being thinned out to 5 or 6 in. in 
the row. 'liie roots become fit for use during the autumn. For 
winter use they should be taken up before severe fro.st sets in, 
and stored in dry sand. Radishes, like other fleshy roots, are 
attacked by insects, the mo.st dangerous being the larvae of 
several sitecies of fly, especially the radish fly (Anihomyia 
radicum). The most effectual means of destroying these is by 
watering the plants with a dilute solution of carlx>li<' acid, or 
much diluted gas-water ; or gas-lime may be sprinkled along 
the rows. 

Porcini ^,-—To obtain earfv radishes a sov.ina in the British Isles 
should be made about the beRinnuix ol November, and continued 
forluiKhtly till tlie raiddle or cud of hebruary ; the crop will uener- 
atly be lit lor use aboal six weeks after sowinj^. The seed ^ould 
be sowar in liKht rich soil, S or 0 in. thick, on a moderate hotbed, 
or in a pit with a tempfirature of from t to ft5“. Gentle waterings 
must be Riven, and air admitted at evi-ry lavotirable opportunity; 
but the sashes must be protecterl at uiRltt and ni frosty weather 
with straw m.its or other niatenais. Some of ttiese crops are often 
Rrown with forced pot.atoes, Tim bo.sl forcing sorts are Wood's 
early frame, and the ejtrly rose rIoIx', early <1warf-top scarlet turnip, 
anti rarly dsvarf-tnp wlntit turnip. 

Tliow- best suited for general cultivation are the folltiwing ;— 

SpiiuiU'-rooti’d .—Long seariel. meluUmg the sub-varieties scarlet 
short-toil, early fr.cme scarlet, and Wood’s early frame ; long .srarlet 
short-loi>, best for general crop. 

Tm^mtp’roidtd .—Erurly rose globe-shaped, the e,arliest of all ; 
early dwarf-top scarlet turnip, and early dwarl-ioj) white turnip ; 
e.arhest Erfurt scarlet, aiui t:arly white shorl-leavetl, hollr very 
e.irly .sorts; PYcneh bniakfast, olive - .shaped ; red turnip and 
white turnip, for .summer crops. 

Winter saris. — Black Spanish, white Chinese, Californian 
luammotii. 

RADIUM (from I.at. radius, ray), a metallic chemical element 
obtained from pitchblende, a uranium mineral, by 1 ‘. and Mme. 
Curie and G. B6mont in 1898 ; it was so named on account of 
the intensity of the radioactive emanations which it yielded. 
Its discovery was a se£|uel to H. Becquerel’s observation in 1896 
that certain uranium preparations emitted a radiation resem¬ 
bling the X rays observed by Riintgen in 1K95. Like the X 
rays, the Becquercl rays are invisible ; they both traverse thin 
sheets of glass 01 metal, and cannot be refracted ; moreover, 
they both ionize gases, i.e. they discharge a charged electroscope, 
the latter, however, much more feebly than the former. Char¬ 
acteristic, also, is their action on a photographic plate, and the 
phosphore.scencc which they occasion when they impinge on 
zinc sulphide and some other salts. Notwithstanding these 
resemblances, these two sets of rays arc not identical. Mme. 
Curie, regarding radioartivity—i.e. the emission of rays like 
those just mentioned—as a property of some undiscovered 
rabstance, submitted pitchblende to a most careful analy.sis. 
After removing the uranium, it was found that tho bismuth 
separated with a very active substance—^polonium ; this clement 
was afterwards Isolated by Marckwald, and proved to be iden¬ 
tical with his radiotellurium; that the barium ctxflld be 
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separated with another active substance—radium; whilst a third 
fraction, composed mainly of the rare earths (thorium, &c.), 
yielded to Debieme another radioactive element—actinium, 
which proved to be identical with the emanium of Gicsel. 
Another radioactive substance—ionium—was isolated from car- 
notite, a uranium mineral, by B. H. Boltwood in 1905. Radio¬ 
active properties have also been ascribed to other elements, e.g. 
thorium and lead. There is more radium than any other radio¬ 
active element, but its cxcc.ssive rarity may be p[auged by the 
facts than Mmc. Curie obtained only a fraction of a gramme of 
the chloride and Gicsel -2 to -.3 gramme of the bromide from u 
ton of uranium residues. 

There is a mass of evidence to show that radium is to be 
regarded as an element, and in general its properties resemble 
those of the metals of the alkaline earths, more particularly 
barium. To the bunsen flame a radium .salt imparts an inten.se 
carmine-red colour (barium gives a green). The spectrum, 
also, is very characteristic. The atomic weight, 226-4, places 
the element in a vacant position in group 11. of the periodic 
classification, along with the alkaline earth metals. 

Generally speaking, the radiation is not simple. Radium 
itself emits three types of rays : (1) the a. rays, which are 
regarded as positively charged helium atoms ; these rays are 
stopped by a single sheet of paper ; (2) the fS rays, which are 
identified with the cathode rays, i.e. as a single electron charged 
negatively ; these rays can penetrate sheets of aluminium, glass, 
&c., several millimetres thick ; and (3) the y rays—which are 
non-electrified radiations characterized by a high penetrating 
power, I % surviving after traversing 7 cm. of lead or 150 cm. 
of water. In addition, radium evolves an “ emanation ” which 
is an extraordinarily inert gas, recalling the “ inactive ” gases 
of the atmaspherc. We thus see that radium is continually 
losing matter and energy as electricity ; it is also losing energy 
as heat, for, as was observed by Curio, and Labordc, the tem¬ 
perature of a radium salt is always a degree or two above that ! 
of the atmosphere, and they estimated that a gramme of pure 
radium would emit about 100 gramme-calories per hour. 

The Uecquerel rays have a marked chemieal action on certain 
substances. The Curies showed that oxygen was convertible 
into ozone, and Sudborough that yellow phosphorus gave the 
red modification when submitted to their influence. More 
interesting are the observations of D. Berthelot, K. Bordas, 
C. Doelter and others, that the rays induce important changes j 
in the colours of many minerals. (Sec Radioactivity.) 

The action of radium on human tissues was unknown until j 
1901, when. Professor Decquerel of Paris having ineautiou.sly 
carried a tube in his waistcoat pocket, there appeared on the 
skin within fourteen days a severe inflammation which was 
known as the famous “ Becquerel burn.” Since that time 
active investigation into the action of radium on diseased tissues 
has been carried on, resulting in the establishment in Paris in 
iqo6 of the “ I.aboratoire biologique du Radium.” Similar 
centres for study have been inaugurated in other countries, 
notably one in London in igog. The diseases to which the 
application has been hitherto confined are papillomata, lupus 
vulgaris, epithelial tumours, syphilitic ulcers, pigmentary naevi, 
angiomata, and pruritus and chronic itching of the .skin ; but 
the use of radium in therapeutics is still experimental. The 
different varieties of rays used are controlled by the inter¬ 
vention of screens or filtering substances, such as silver, lead 
or aluminium. Radium is analgesic and bactericidal in its action. 

See Radiumtherapic, by Wickham .and Degrais (190Q) : Dir 
iherapeutischr Wirhun^ der Rndiumstrahleti, by O. I.assar, in Report 
of Radiology Congress, Brussels, igofi ; E. Dom. E. Baumann and 
S. Valentiner in PHysische Zeitwn^ (1905) ; Abb6 in Medical Record 
(October 1907). 

RADIUS, properly a straight rod, bar or staff, the origmal 
meaning of the Latin word, to which also many of the various 
meanings seen in English were attached ; it was thus applied 
to the spokes of a wheel, to the semi-diameter of a circle or 
sphere and to a ray or beam of light, “ ray ” itself coming 
through the Fr. rate from radius. From this last sense comes 


“ radiant,” “ radiation,” and allied words. In mathematics, a 
radius is a straight line drawn from the centre to the circum¬ 
ference of a circle or to the surface of a sphere; in anatomy 
the name i.s applied to the outer one of the two bones of the 
fore-arm in man or to the corresponding bone in the fore-leg of 
animals. It is also used in various other anatomical senses in 
botany, ichthyology, entomology, &c. A further application of 
the term is to an area the extent of which is marked by the 
length of the radius from the point which is taken as the centre ; 
thus, in London, for the purpose of reckoning the fare of hackney- 
carriages, the radius is taken as extending four miles in any 
direction from Charing Cross. 

RADNOR, EARLS OF. The 1st earl of Radnor was John 
Robartes (1606-1685), who .succeeded his father, Richard 
Robartes, as 2nd baron Robartes of Truro in May 1634, the 
barony having been purchased under compulsion for £10,000 in 
1625. The family had amassed great wealth by trading in tin 
and wool. Educated at Exeter College, Oxford, John Robartes 
fought on the side of the Parliament during the Civil War, 

' being present at the liattle of Edgchill and at the first battle 
j of Newburv. and was a member of the committee of both 
I kingdoms. He is said to have persuaded the earl of Essex 
to make his ill-fated march into Cornwall in 1644 ; he escaped 
with the carl from Lostwithiel and was afterwards governor 
of Plymouth. Between the execution of Charles 1 . and the 
restoration of Charles 11 . he took practically no part in public 
life, but after 1660 he became a prominent public man, owing 
his prominence partly to his influence among the Presbyterians, 
and ranged himself among Clarendon’s enemies. He was lord 
deputy of Ireland in 1660-1601 and was lord lieutenant in 
1670 ; from i66t to 1673 he was lord privy .seal, and from 1679 to 
1684 lord president of the council. In 1679 he was created vis¬ 
count Bodmin and earl of Radnor, and he died at Chelsea on 
the 17th of July 1685. His elde.st son, Robert, viscount Bodmin, 
who was British envoy to Denmark, having predeceased his 
father, the latter was succeeded as 2nd earl !)>■ his grand.son, 
Charles Bodvile Robartes (1660-1723), who was a member of 
parliament under Charles 11 . and James 11 ., and was lord 
lieutenant of Cornwall from 1696 to 1705 and again from 1714 
to 1723. Henry, the 3rd earl (c. 1690-1741), was also a grand¬ 
son of the i.st earl, and John, the 4th earl (c. 1686-1757), was 
another grandson. When John, whose father was Francis 
Roliartes (c. 1650-1718), a member of parliament for over 
thirty years and a musician of some repute, died unmarried in 
July 1757, his titles became extinct. 

Lanhydrock, near Bodmin, and the other estates of the 
Robartes family passed to the earl’s nephews, Thomas and 
George Hunt. Thomas Hunt’s grandson and heir, Thomas 
James Agar-Robartes (1808-1882). a grandson of an Irish peer, 
James Agar, i.st viscount Clifden (1734-1789), was created baron 
Robartes of Lanhydrock and of Truro in 1869, after having 
represented East Cornwall in seven parliaments. His son and 
successor, Thomas Charles Agar-Robartes, the 2nd baron 
(b. 1844), succeeded his kinsman as 6th viscouni Clifden in 
i *899. 

In 1765 William Bouverie, 2nd viscount Folkestone (1725- 
1776), son of Sir Jacob Bouverie, bart. (d. 1761), of Longford. 
Wiltshire, who was created viscount Folkestone in i 747 < 
made earl of Radnor. Descended from a Huguenot family, 
William Bouverie was a member of parliament from 1747 until 
he succeeded to the peerage in February 1761. He died on 
the 28tli of January 1776. His .son and successor, Jacob, 
the 2nd 0911(1750-1828), who took the name, of Pleydell- 
Bouvcric in accordance with the will of his maternal grand¬ 
father, Sir Mark Stuart Pleydell, hurt. (d. 1768), was tl^p father 
of William Pleydell-Bouverie, the 3rd earl (1779-1869), a 
politician of some note. In 1900 his great-grandson, Jacob 
Pleydell-Bouverie (b. 1868), became 6th earl of Radnor. 

RADNORSHIRE (Sir Faesyfed), an inland county of Wales, 
bounded N. by Montgomery, N.E. by Shropshire, E. by Here¬ 
ford, S. and S.W. by Brecknock and N.W. by Cardigan. This 
j county, which is lozenge-shaped, contains 471 sq. m., and is 
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consequently the smallest 'n area of the six South Welsh 
counties. Nearly the whole surface of Radnorshire is hilly or 
undulating, whilst the centre is occupied by the mountainous 
tract known as Radnor Forest, of which the highest point 
attains an elevation of 2163 ft. Towards the S. and S.E. the 
hills are less lofty, and the valleys broaden out into considerable 
plains abounding in rivulets. The hills for the most part 
present smooth, rounded outlines, and are covered with heather, 
bracken and short grass, though tracts of boggy soil in the 
uplands are not uncommon. There arc rich pastures and 
numerous woods in the valleys of the Wye and Teme. The 
Wye Valley has long been celebrated for its beauty, while 
Rilnor Forest and &e wild district of (iwmdauddwr present 1 
striking views of primeval and unspoiled scenery. Radnor¬ 
shire is well supplied with water, it principal river being the 
Wye (Gwy), which, after crossing the N.W. comer of the 
county, forms its boundary from Rhayader onward to the 
English border. Salmon, trout and grayling are plentiful, 
and the Wye is consequent!)' much frequented by ang'ers ; as 
are also its tributaries—the Elan (which has been utilized for 
the great Birmingham reservoirs), the Ithon, the Edw or Edwy, 
the Lug, the Arrow and the Somergil. The Teme, which 
divides Radnor from Shropshire on the N.E., is a tributary of 
the Severn. All these streams arc clear and rapid, and abound 
In fish. In the numerous rocky ravines of the mountainous 
districts arc found many waterfalls, of which the most celebrated 
is “ Water-break-its-Neck,” to the W. of New Radnor. Omit¬ 
ting the artificially constructed reservoirs in the valleys of the 
Elan ami C'laerwcn, the lakes of Radnorshire arc represented 
only by a few pools of which Llynbychlyn near Painscastlc is 
the largest. 

—Ordovician rocks occupy most of the western side of 
the county, tliey are succeeded ca.stwiird by the Silurian formations, 
the Llandovery', Wenlock and Luillow beds in the order here given. 
East of New Radnor an inher of Wenlock rocks is surrounded by 
Ludlow beds ; while at Old Radnor a ridgi' of very ancient rock.s 
appears. In the south-east of the county Old Red Sandstone 
rests upon the Silurian. Hetwcun Llandrindod, where tliere are 
saline, sulphurous and chalybeate wells, and Builth, is a disturbt-d 
area of Ordovician slr-ata witli masses ol andesitic and duabasic 
Igneous rocks. In the vninitv of Rhayader the strata have been 
classed as the Rhayader pale shales (Tar.aniioii), the Caban group 
(Upper Llandovery), the Gwasladeii grou]> (Lower Llandovery); 
these n-st u[)oii shales of llala age. 

Chynatr and J iidndyii t.. —The climate of Radnorshire is bracing, 
if somewhat bleak, .and the ramtall is not so lieavy as in the neigh¬ 
bouring counties of Montgomerv and Brecknock, but thick dnzzling 
mists are of constant occurrence. The winters are often very 
severe, and deep snowtalls are not uncommon. Good hay and 
tolerable crops of cereals are raised in tin- v.alleys, anil the margin 
of cullivalioii lias risi*n considerably since ikko. The extensive 
upl.and tracts, which .still cover over one-thirtl of fhi' total area of 
the county, afford pasturage for mountain ponies and tor large 
llock,s of sheep. The tpudily of the wool of Radnorshire has long 
been celebrated, and also ttie delicacy of the Welsh mutton ol tlie 
snuall sheep that are bred in this coutily. The most important 
slieep fairs are held at Rhayader, which .also contains some woollen 
factories. There are practically no mining imfiistnes, nor are the 
quarries ot great value. 'I'he valley ot the \N'ye is rich in medicinal 
springs, ami the saline, siilpluir and chalybeate waters ol I.lan- 
drmdod have long been famous and proirtable, and are growing m 
pO)>ular esteem. 

Communications. —The Central Wales branch of the London & 
North-Western railway entcr.s the county at Knighton, traverses 
it by way of Llandrindod and passes into Brecknock at Builth 
Road Junction on the Wye. The Cambrian railway, after passing 
tliroiigh tlie N.W, corner of tlu' county to Rhayadr-r. follows the 
course of the Wye, by way ol Bnilth and Hay. Two small branch 
lines connect New Radnor and Prestcign with the system of the 
Great Western. 

Pnffulation and Administration .—The area of Radnorshire 
is 301,164 acres, and the population in iSgi was 21,791, while in 
1901 it had risen to 23,3112 ; an increase chiefly due to the 
immigration of outside labourers to the Elan Valley waterworks. 
There is no existing municipal borough, although New Radnor, 
now a msre village with 405 inhabitants (1901), was incorporated 
in 1561 and its municipal privileges were not lormally abolished 
till 1883. The chief towns are Presteign (pop. 1245); 
Llandrindod (1827); Knighton (2139), and Rhayader (1215); 


all, except Rhayader, being urban districts. Radnorshire is 
included in the South Wales circuit, and assizes are held at 
Presteign, which ranks as the county town. There is no exist¬ 
ing parliamentary borough, and the whole county returns 
one member to parliament. Ecclesiastically, Radnorshire is 
divided into 46 parishes, of which 38 lie in the diocese of 
St Davids, and 8 in that of Hereford. 

History.—TYit wild district of Maesyfed (a name of which the 
derivation is much disputed), corresponding substantially witli 
the modern Radnorshire, originally formed part of the territory 
of the Silures, who were vanquished by the Romans. Chris¬ 
tianity seems to have been introduced into this barren region 
during the 5th and 6th centuries by itinerant Celtic missionaries, 
notably by St David, St Padarn and St Cynllo. 'Cowards the 
close of the 9th century Maesyfed was absorbed into the middle 
kingdom of Powys, and in the lolh century it was included in the 
realm ol Klystan (jlodrudd, prince of Fferlys, or Feryllwg, who 
ruUxi over all land lying between the Wye and Severn. In the 
reign of William the Conqueror, the Normans began to penetrate 
into Maesyfed, where, according to Dome,sday Book, the king 
already laid claim to Radenourc, or Radnor (a name of doubtful 
meaning), in the lordship of Melenith (Moelynaidd), which was 
subsequently bestowed on the Mortimer family, when castles 
were erected at Old Radnor (Penygraig), New Radnor and 
Ccfnllys. Later, the Norman invaders forced their way up the 
Wye Valley, the de Breos family, lords of Elvel (Klfael), build¬ 
ing fortresses at Painsrastle and at Colwyn or Maud’s Castle. 
In 1188 Archbishop Baldwin, accompanied by Ranulf dc Glan- 
ville and Giraldus Cambrensis, entered Wales for the purpose of 
preaching the Third Crusade, and was met in full slate at New 
Radnor by the Lord Rhys, prince ol South Wales, 'fhe Wye 
Valley long formed one of the debatable districts between 
Welsh and Normans, and in 1282 Llewelyn ap Griffith, prince of 
Wales, was at Aberedw shortly before his death in a skirmish 
near Builth. After the annexation of Wales by Edward I., the 
district of Maesyfed remained under the immediate jurisdiction 
of the Lords-Marcher.s, represented by the great families of 
Mortimer and Todeney. During the summer ol 1402 Owen 
Glendower entered the Marches and raided the lands of the 
young Edward Mortimer, earl of Marcli, whilst the royal troops 
were severely defeated at the battle of Bryn Glas near Pillelh. 
By the Art of Union (1536) Maesyfed was erected out ot the 
suppressed lordships into an English shire on the usual model. 
For administrative purposes it was nowdivided into six hundreds, 
and assizes were ordained to be held in alternate years at 
I’resleign and New Radnor. The newly created county was 
likewise privileged to return two members to parliament; one 
for the county, and one for the united boroughs of New Radnor, 
Rhayader, Knighton, Cefnllys and Knurklas (Cnwclas). The 
parliamentary district of the Radnor boroughs was, however, 
disfranchised and merged in the county representation under 
the acT of 1885. The shire of Radnor with its immense tracts 
of sheep-walk, its absence of large towns and its sparse rural 
population has always been reckoned the poorest and least 
important of the Welsh counties, nor since its creation under 
Henry VIII. has it ever jilayed a prominent part in the national 
life of Wales. During the C'ommonwealth the local clergy were 
made to suffer seveiely under the drastic administration of 
Vavasor Powell (1617-1670), himself a Radnorshire man as 
a native of Knucklas. Of recent years the rise of Llandrindod 
as a fashionable watering-place and the construction of the 
Birmingham reservoirs in the Elan Valley have tended to 
increase the material prosperity of the county. 

Among the leading families of Radnorshire, may be mentioned 
Lewis of Harplon Court ; Buskervillc of Clyro; Thomas 
formerly J ones) of Pencerri^ ; Lcwis-Lloyd of Nantgwyllt; 
Gwynne of Llanclwedd, and Prickard of Dderw. 

Antiquities .—Radnorshire contains numerous memorials of 
early Britush times, of which the entrenchment called Crug-y- 
buddair in the parish of Beguildy is specially worthy of note. 
Of Roman remains, the most important are those of the fortified 
camp at Cwm near fdandrindod, which is believed to be identical 
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with the military station of Magns or Magrui. The course of 
Offa’s Dyke (Clawdd OfJa) is perceptible at various points in 
the hilly regions west of Knighton and J'resteign. Very slight 
traces exist of the many castles erected at various times after 
the Norman invasion. The parish churches of Radnorshire arc 
for the most part small and of rude construction, and many of 
them have been modernized or rebuilt. The churches at Old 
Radnor, Presteign and Llanbister, however, are interesting 
edifices, and a few possess fine oaken screens, as at Llanunno 
and Llandegley. There was only one monastic house of conse¬ 
quence, the Cistercian abbey of .St Mary, founded by Cadwallon 
ap Madoc in i in " the long valley ” of the Oywedog, six 
miles east ol Rhayader, and from its site eommonly called Alrbey 
Cwm Hir. Its existing ruins arc insignificant, but the proportions 
of the churcJi, which was 138 ft. long, are still traceable, 'J’he 
modem mansion adjoining, known as Abbey Cwm Hir, was for 
some generations the residence of the Fowler lamily, once 
reputed the wealthiest in the county. 

Customs, isre. —Although in most instances the old Celtic 
place-names survive tltrnughuut the western jnirtion of the 
county, it is only in the wild remote districts of Cwmdauddwr and 
St Harmon’s that the Welsh longue predominates, and in this 
region some of the old Welsh superstition-s linger amongst the 
peasants and shepherds of the hills. In the eastern part ol the 
county English is spoken universally, and the manners and 
customs ol the inhafiitants differ little from those prevailing 
in the neighbouring county of Jlcreford. On the western sidi of 
Radnor Forest the modem spirit of progress has destroyed most 
of the old local customs. Until the beginning of the loth 
century the ancient Welsh service of the pylgain on Christnia.s 
morning was observed in Rhayader church ; and the same town 
was formerly remarkable for an interesting ceremony, evidently 
of great antiquity, whereat after a funeral each attendant 
mourner was wont to throw a stone upon a certain spot near the 
church with the words “ Cam ar dy ben ” (a stone on thy head). 
The laying ol malicious sprites by mean.s ol lighted tapers was 
formerly practised in the churches of the Wye Valley ; and a 
curious service, commemorative of Ihc dead and known os 
“ the Month’s End,” is still observed in certain parish cliurchcs, 
a month after the actual funeral has taken place. The pnictice 
of farmers and their wives or daughters riding to the local 
markets on ponies, the older women sometimes knitting as they 
proceed, still continues, and is specially characteristic of agri¬ 
cultural life, in Radnorshire. 

See A (ji'nnal Hntorv of thfi Countv of Radnor (compilntl from the 
MS.of the late Rev. Jonathan Williams and other sourceBl(Brecknock 
iyo5). 

RADOM, a government of Russian Poland, occupying a 
triangular space between the Vistula and the Pilica, and bounded 
N. by the governments of Warsaw and Siedlce, E. by Lublin, 
S. by the crownland ol Austrian Galicia and the Polish govern¬ 
ment of Kielce, and VV. by that of Piotrkbw. The area is 
4768 sq. m. Its southern part stretches over the well-wooded 
Sandomir heights, a series of short ranges ol hills, 800 to looo ft. 
in altitude, intersected by deep valleys, which, running west 
and east and drained by tributaries of the Vistula, are excel¬ 
lently adapted for agriculture. In its central parts, the govern¬ 
ment is level, the soil fertile, and the surlace, which is diversified 
here and there with wood, is broken up by occasional spurs 
(800 ft.) of the l.ysa Gbrn Mountains. The northern districts 
consist of low, flat tracts with undefined valleys, exposed to 
frequent floods and covered over large areas with marshes ; 
the basin of the Pilica, notorious for its unhealthiness. is through¬ 
out a low marshy plain. Devonian, Carboniferous, Permian 
and Trittssk: deposits appear in the south, Cretaceous and 
Jurassic in the middle, and Tertiary in the north. Extensive 
tracts arc covered with Glacial deposits,—the Scandinavian 
erratics reaching as far south as llza; these last in their turn 
are overlain by widespread post-Glacial lacustrine deposits. 
The climate is cold and moist, the mean temperature for the 
year being 47°-5 Fahr., fur January - s°>8, and for July 77°. 
The Vistula skirts the government on the south and east, and is 


an important means of communication, steamers plying as far 
up as Sandomir (S^domierz). The Sandomir district suffers 
occa.sionally from disastrous inundations of the river. The 
tributaries of the Vistula are short and small, those of the 
Pilica are sluggish streams meandering amidst mar.she.s. The 
estimated population in iqo6 was 932,800. 'The government 
is divided into seven districts, the chief towns of which are 
Radom, llza, Konskie, Kozienicc, Opatow, Opoczno and 
Sandomir. Out of the total area about 50 % is under 
cultivation and 28 under forests. The principal crops 
arc wheat, rye, barley, oats, buck-wheat, hemp, flax and 
potatoes, these last chiefly cultivated for distilleries. Grain 
IS exported. Live stock is kept in large numbers. Manu- 
lactures have considerably developed of late years, the govern¬ 
ment being rich in iron ore, while coal and zinc occur, as also 
marble, gypsum, alabaster, potters’ clay and red sundslone. 
The iron industry occupies more than 60,000 workmen, and 
turns out annually some 100,000 tons of pig iron, 25,000 tons 
ol imn. and 550,000 tons of steel. There are several sugar- 
works, tanneric.s, flour-mills, machinery works, di.slillcries, 
breweries and brirkworks. Trade is not very exten.5ive, the 
only channel of commerce being the Vistula. (T>. K., J. '1. JiE.) 

RADOM, a town of Russia, capital of the goveninient of 
the same name, 100 m. by rail S. from Warsaw. Pop. 28,749, 
half ol whom were Jews. It is one of the be.st built provineial 
towns of Poland. The church of St Wlacliiw, contemporary 
with the foundation of the town, was transformed by the 
Austrians into a storehouse, and subsequently by the Russian 
government into a military prison. The old castle is m ruins, 
and the old Hcmardine monastery is used as barracks, Radom 
has several iron and agrienltiiral machinery works and tanneries. 
In i2i0 it occupied the site of what is now Old Radom. New 
Radom was founded in 1340 by Casimir the Great, king of 
Poland. Here Jadwiga wa.s eleetecl queen of Poland in 1382, 
and here loo in 1401 the fir.st aet relating to the union of Polanil 
with Lithuania was .signed ; the srim or diet of 1505, where the 
organic law of Poland was sworn by the king, was al.so held at 
Radom. .Several gre.at fires, and still more the .Swedish war of 
1701-7, were the ruin of the old city. After the third partition 
of Poland in 1795 it fell under Austriiui rule ; it wa.s in 1815 
annexed to Russia, and became chief town of the province of 
Sandomir. 

RADOMYSL, formerly Mychek, a town of Russia, in the 
govermnent of Kiev, 31 m. W. of the city of Kiev, on the 
Teterev river. Pop, 18.154. It is a very old town, being 
mentioned in 1150 ; from 1746 to 1795 it was the residence of 
the metropolitan of the United Greek Church. It lia.s tannerie.s 
and flour-mills, and exports timber, corn and mushrooms. 

RADOWITZ, JOSEPH MARIA VON (1797 >853), Prussian 
general and statesman, was bom at 'Blankenbiirg in the Harz 
Mountains, his family being of Hungarian origin. As a young 
lieutenant in the Westphalian artillery he was wounded and 
taken prisoner at the battle ol Leipzig (1812), subsequently 
entered the Hanoverian service, and in 1823 that ol Prussia. 
His promotion was rapid, and in 1830 he became chief of the 
general staff of the artillery. In 1836 he went as Prussian 
military plenipotentiary to the federal dint at F'ranklort, and 
in 1842 was appointed envoy to the courts of Carlsruhe, Darm¬ 
stadt and Nassau. He had early become an intimate friend 
of the crown prince (afterwards King Frederick William IV.), 
and the Prussian constitution of February 1847 was an attempt 
to realize the ideas put forward by him in his (Ifspracke aus der 
Gfgenwart iiber Staal und A'iiy/ic, published under the p.seudonym 
“Waldheim” in 1846. In Novemlier 1847 and March 1848 
Radowitz was smt by King Frederick William to Vienna to 
attempt to arrange common action for the reconstriir.tion of 
the German Confederation. In the Frankfort parliament he 
was leader of the extreme Right; and after its break-up he was 
zealous in promoting the Unionist policy of Prussia, which he 
defended both in the Prussian diet and in the Erfurt parliament, 
lie was practically responsible for the foreign policy of Prussia 
from May 1848 onwards, and on the 27th of September 1850 
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he was appointed minister of foreign affairs. He resigned, 
however, on the and of November, owing to the king’s refusal 
to .settle the difficulties with Au.stria by an appeal to arms. 
In August 185* he was appointed director of military cduca- 
tion ; but the rest of lii.s life was devoted mainly to literary 
pursuits. He died on the 25th of December *853. 

Kaiiowitz jnililishetl, ill adiiitioii to several political treatises. 
Ihnnogtafihie dvr HeiligeH, eitt Bvitrag tur KmM.tgvifkivhtf {BetMn, 
18,14) ami Prvisen xtnd Mottos des spdtvrn MittslnUvrs (t8.. 1850). 
His Ocsammelte Schritten wore pnlilisbed in 5 vols. at Uerlin, 1851-53. 

See Hassel, Joseph Maria von liadowils {Berlin, 1905. &c.), 

BAE, JOHN (1813-1893), Scottish Arctic explorer, was born 
on the 30th of September 1813, in the Orkney Islands, which 
he left at an early age to study medicine at Edinburgh Uni¬ 
versity, qualifying as a surgeon in 1833, He made a voyage 
in a professional capacity in one of the ships of the Hudson’s 
Bay Company, and entering the service of the company was 
resident surgeon tor ten years at their station at Moose l-'actory, 
at the head of James Bay. In 1846 he made a boat-voyage 
to Repulse Bay, and having wintered there, in the following 
spring surveyed 700 miles nf new eoast-line connecting the 
earlier surveys of Ross and Parry. An account of this expedi¬ 
tion, A Narrative aj an Expedition to the Shores of the Arctic 
Sea in 1846 and 1S47, published by him in 1850. During 
a vi.sit to J.ondon in 1848 he joined the expedition which was 
then preparing to go out under Sir John Richardson in search 
of Franklin; and in 18.51, al the request of the fioveniment 
and with a very slendej outfit, he travelled some 5300 miles, 
much of it on foul, and explored and mapped 700 miles of new 
coast on the south side of Wollaston and Victoria Lands. For 
Ihi.s achievement he received the Founder’s gold medal of the 
Royal Geographical Soriely. In 1853 he coranianded another 
boat-e.\pcdition which was fitted out by the Hudson’s Hay 
Company, which connected the surveys of Ross with Uial of 
Deane and Simpson, and. proved King William’s Land to be 
an island. It was on this journey lliat he obtained the first 
authentic news regarding the fate of Franklin, thereby winning 
th(' reward of £io,ooo promised by the admiralty, lie sub¬ 
sequently travelled across Iceland, and in Greenland and the 
northern parts of America, surveying routes for telegraph lines. 
Dr Rae attributed much of his succe.ss in Arctic travel Ui his 
adoption of the nietliods of the Eskimo, a people whom he 
had .studied very closely. He was a keen sportsman, an 
accurate and .scientific observer. He died at his house in London 
and was buried in the Orkney Islands. 

RAE BARELI, a town and district of British India, in the 
Lucknow division nf the United Provinces. The town is on the 
river Sai, 48 m. S.E. of Lucknow, on the Oudh & Kohilkhand 
railway. Pop. (iqoi) 15,880. It possesses many arcluLcctural 
features, chief of which is a strong and spacious lort erected 
in 1403, and constructed of bricks 2 ft. long by 1 ft. thick 
and li wide. Among other ancient buildings are the mag¬ 
nificent palace and tomb of nawab Jalian Khan, governor in 
the time of Shah Jalian, and four fine mo.sques. The town 
is an important centre of trade, and muslins and cotton cloth 
are woven. 

The District or Rae Bareli has an area of 1748 sq. ra. 
The general aspect of the district is slightly undulating, and 
the country is beautilully wooded. The soil is remarkably 
fertile, and the cultivation of a high cktss. The principal 
rivers of the district arc the Ganges and the Sai: the fonner 
skirts it for 54 miles and is everywhere navigable for boats 
of 40 tons; the latter traverses it from N.W. to S.K. In 
jqoj the population was 1,033,761, showing a slight decrease 
during the decade. 'J’he principal crops arc rice, pulse, wheat, 
barley, millet and poppy. Rae Bareli town is connected 
with Lucknow by a branch of tlie Oudh & Kohilkhand railway, 
which in 1898 was extended to Benares. 

See liav Batrtli District Croseitcer^ AUafiabad, 1905. 

BAEBRRM, SIB HEHKY (1756-1823), Scottish portrait- 
painter, was bom at Stockbridge, a suburb of Edinburgh, on 
the 4th of March 1756, the son of a manufacturer of the city. 
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He was early left an orphan. Being placed in Heriot’s Hospital, 
he received there the dements nf a sound education, and at 
the age of fifteen was apprenticed In a goldsmith in Edinburgh. 
Here he had some little opportunity for the practice of the 
humbler kinds of art, and various pieces of jewelry, mourning 
rings, and the like, adorned with minute drawing.s on ivory 
by his hand, are still extant. .Soon he took to the production 
of carefully finished miniatures ; and, meeting with success 
and patronage, lie extended his practice to oil-painting, being 
all the while quite .self-taught. The worthy goldsmith his 
ma.ster watched the progress of his pupil with interest, gave 
him every encouragement, and introduced him to David Marlin, 
who had been the favourite assistant of Allan Ramsay junior, 
and was now the leading portrait-painter in KdinburgL Rae¬ 
burn received con.siderabie assistance from Martin, and was 
especially aided by the loan of portraits to ropy. Soon the 
young painter had gained sufficient skill to render it advisable 
that he should devote himself exclusively to painting. When he 
was in his twenty-second year he wa.s asked to paint the portrait 
ol a young lady whom he had previously observed and admired 
when he was sketching from nature in the fields. .She was the 
daughter of Peter Edgar of Bridgelands and widow of Count 
Leslie. The lady was speedily fascinated by the handsome and 
intellectual young artist, and in a month she became his wife, 
bringing him an ample inrtune. Thi.s t-arl)' insurance again.st 
the risks ol his chosen profession did not, however, diminish 
his an.xiety to excel. The acquisition of wealth affected neither 
his enthusiasm nor his industry, but rather spurred him to 
greater efforts to acquire a thorough knowledge of his eraft. 
Alter the approve,d lashinn of artists of the time, it was resolved 
that Raeburn should visit Italy, and he accordingly stalled 
with his wife. In London he was kindly received by Sir Joshua 
Reynolds, who gave him excellent advice as to his study in 
Rome, esjieeially recommending to his attention the works of 
Michelangelo. He also offered him more substantial pecuniary 
aid, which was declined as unneeded : but Raeburn carried 
with him to Italy many valuable introductions from the 
president of the Academy. In Rome he made the acquaintance 
of Gavin Hamilton, of Baloni, and of Byers. For the advice 
of the last-named he used to acknowledge himself greatly 
indebted, particularly for tlic recommendation that “ he 
should never copy on object trom mcmor\’, but, Ironi the 
principal figure to the minutest acrcssory, have it placed before 
him.” After two years of study in Italy he returned to Edin¬ 
burgh in 1787, where he began a most succe.ssful career as a 
portrait-painter. In that year he executed an admirable seated 
portrait of the second Lord President Dundas. 

Of his earlier portraiture we have interesting examples in 
the bust-likeness of Mrs John.stone of Italdovie and in the 
three-quarter-length of Dr James Hutton, w(»ks which, if they 
arc somewhat timid and tentative in liandling and wanting in 
the trenchant brush-work and assured mastery of subsequent 
productions, are full of delicacy and character. The portraits 
of Jolin Clerk. Lord Eldin, and of Principal Hill of St Anduews 
belong to a somewhat later period, Raeburn was fortunate 
in the time in which he practised portraiture. Sir Walter 
Scott, Blair, Mackenzie, Woodhouselee, Robertson, Home, 
Ferguson, and Dugald Stewart were resident in Edinburgh, and 
they all, along with a host of others le.ss celebrated, honoured 
the painter’s canvases. Of his fully matured manner we could 
have no finer examples than his own portrait and that of the 
Rev. Sir Henry Moncrieff Wellwood, the bust of Dr Wardrop 
of Torbane HiU, the two full-lengths of Adam Holland of Cask, 
the remarkable paintings of Lord Newton and Dr Alexander 
Adam in the National Gallery of Scotland, and that of William 
Macdonald of St Martin’s. It was commonly believed that 
Raeburn was less sueccssful in his female than in his male 
portraits, but the exquisite full-length of his wife, the smaller 
likeness of Mrs R. Scott Moncrieff in the Scottish National 
Gallery, and that of Mrs Robert Bell, and others, arc sufficient 
to prove that he could portray all the grace and beauty of the 
gentler sex. 
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Raeburn spent his life in Edinburgh, rarely visiting the 
metropolis, and then only for brief periods, thus preserving his 
own sturdy individuality, if he missed the opportunity of 
engrafting on it some of the fuller refinement and delicacy of 
the London portraitists. Hut though he, personally, may have 
lost some of the advantages which might presumably have 
resulted from closer association with the leaders of English art, 
and from contact with a wider public, Scottish art certainly 
gained much from his disinclination to leave his native land. 
He became the acknowledged chief of the school which was 
growing up in Scotland during the earlier years of the loth 
century, and to his example and influence at a critical period 
is undoubtedly due much of the striking virility by which the 
work of his followers and immediate successors is distinguished. 
Evidences of this influence can be perceived even in the present 
day. His leisure was employed in athletic sports, in his garden, 
and in architectural and mechanical pursuits, and so varied 
were the interests that filled his life that his sitters used to say 
of him, “ You would never take him for a painter till he seizes 
the brush and palette.” Profe-ssional honours fell thick upon 
him. In 1812 he was elected president of the Society of Artists 
in Edinburgh, in 1814 associate, and in the following year full 
member of the Royal Academy. In 1822 he was knighted by 
George IV. and appointed His Majesty’s limner for Scotland. 
He died at Edinburgh on the 8th of July 

In his own day the portraits of Raeburn were excellently and 
voluminously engraved, especially by the last members of the 
great school of English mezzotint. In 1870 a collection of over 
300 of his works was brought together in the Royal Scottish 
Academy galleries; in the following year a scries of twelve of 
his finest portraits was included in the winter exhibition of 
the Royal Academy, London ; and a volume of photographs 
from his paintings was edited by Dr John Brown. 

Raeburn po.ssessed all the necessary requirements of a popular 
and successful portrait-painter. He had the power of producing 
a telling and forcible likeness ; his productions are distinguished 
by breadth of effect, by admirable force of handling, by execution 
of the swiftest and most re.solute sort. Wilkie has recorded that, 
while travelling in Spain and studying the works of Velazquez, 
the brush-work of that master reminded him consUtntly of the 
“ square touch ” of Raeburn. But the portraits of Velazquez 
are unsurpassable examples of tone as well as of handling, and 
it is in the former quality that Raeburn is often wanting, 
possibly because his inclinations led him to study effects of 
diffused light in preference to those which were strong in con¬ 
trasts of light and shade. The colour of his portraits is some¬ 
times crude and out of relation, inclining to the use of positive 
and definite local pigments, and too little perceptive of the 
changeful subtleties and modifications of atmospheric effect. 
His draperies frequently consist of little more than two colours 
—the local hue of the fabric and the black which, more or less 
graduated, expresses its shadows and modelling. In hLs flesh, 
too, he wants—in all but his very best productions -the delicate 
refinements of colouring which distinguish the works of the 
great English portrait-painters. His faces, with .all their 
excellent truth of form and splendid vigour of handling, are 
often hard and bricky in hue. Vet, after all allowances have 
been made for what deficiencies fhcrc may he in his work, his 
right to a place among the greater British masters cannot be 
contested. The masculine power, the vitality and the strength 
of characterization which are so apparent in his paintings 
entitle him to the serious attention of all lovers of fine achieve¬ 
ment ; and there is much to be learned from study of his 
methods. His sincerity and freedom from artificial graces of 
style can be specially recognized, and his frank directness is 
always attractive. 

See Life of Sir Henry Rarhnrn. R.A., by his great-grandson 
William Raeburn Andrew, M.A. Oxon. (2nd ed., 1894), which 
contains some of the latest inlormation, togeUter with a complete 
catalogue of the exhibition of 1876. There may also lie consulteil 
Works of Sir Henry Raeburn, R.A., with tributes by D^ohn Brown 
and others, published by Andrew Elliot, Edinburgh; Tribute to the 
Memory of Raeburn by Dr Andrew Duncan, the Catalogues of the 


loan exhibitions in Edinburgh of 1884 and iqoi ; and the Essay 
by W. E. Henley—Sir Henry Raeburn by William Ernest Henley 
(1890) with a finely produced series of plates, printed by T. & A. 
Constable for the now defunct Royal Association for Promotion of 
the Fine Arts in Scotland. But the leading work on the subject, 
and the most splendidly illustrated, is Sir Henry Raeburn by Sir 
Walter Armstrong, with an introduction by It. A. M. Stevenson 
and a biographical and descriptive catalogue by J. L. Caw {1901). 

RiEDWALD (d. r. 620), king of the East Angles, was the 
son of King Tytili. He became a Lhristian during a stay in 
Kent, but on his return to East Anglia he sanctioned the 
worship both of the Christian and the heathen religions. Very 
little is known about his reign, which probably began soon 
after 600. For a time he recognized the nverlordship of 
iEthelberht, king of Kent, but he seems to have shaken off 
the Kentish yoke. He gained some .superiority over the land 
south of the Humber with the exception of Kent and is counted 
among the Bretwaldas. R.xdwald protected the fugitive 
Edwin, afterwards king of Northumbria, and in his interests 
he fought a sanguinary battle with the reigning Northumbrian 
king, Aithelfrith, near Retford in Nottinghamshire, where 
iEthelfrith was defeated and killed in April 617. He was 
followed as king of the East Angles by his son Eorpwald. 

Sor Hede, Historiur t'crlcsnastiate, by C. Plummer (Oxlord, 

i8t>6); ami J. R. (ireen, The Making of Tln^land {iHQ7-i8c)td. 

RAETIA (so always in inscriptions ; in classical MSS. usually 
Rhaetia), in ancient geography, a province of the Roman 
Empire, bounded on the W. by the country of the Helvctii, 
on the E. by Noricum, on the N. by Vindelicia and on the 
S. by Ci.salpine Gaul. It tfius comprised the districts occupied 
in modern times by the Grisnns, the greater part of Tirol, and 
part of Lombardy. 'I'he land was very mountainous, and the 
inhabitants, when not engaged in predatory expeditions, 
chiefly supported themselves by cattle-breeding and cutting 
timber, little attention being paid to agriculture. Some of the 
valleys, however, were rich and fertile, and produced corn and 
wine, the latter considered (rqual to any in Italy. Augustus 
preferred Ractian wine to any other. Considerable trade was 
also carried on in pitch, honey, wax and cheese. Little is 
known of the origin or history of the Ractians, who are deserihed 
as one of the most pow'erful and warlike of the Alpine tribes. 
It is distinctly stated by Livy (v. 33) that they were of Etruscan 
origin (a view favoured by Niebuhr and Mommsen). A tradi¬ 
tion reported by Justin (xx. 5) and Pliny {Nat. Jhst. iii. 24,133) 
affirmed that they were a portion of that people who had 
.settled in the plains of the Po and were driven into the moun¬ 
tains by the. invading Gauls, when they assumed the name of 
Ractians from their leader Raetus ; a more probable derivation, 
however, is from Celtic rail, “ mountain land.” Even if their 
Etru.scan origin be accepted, at the time when the land beramc 
known to the Romans, Celtic tribes were already in possession 
of it and had amalgamated so rompletely with the original 
inhabitants that, generally speaking, the Raetians of later 
times may be regarded as a Celtic people, although non-Celtic 
tribes (Lepontii, Euganci) were settled among them. The 
Raetians are first mentioned (hut only incidentally) by Polybius 
(xxxiv. 10, 18), and little is heard of them till after the end of 
the Republic. There is little doubt, however, that they retained 
their independence until their subjugation in 15 n.c. by Tiberius 
and Drusus (of. Horace. Odes, iv. 4 and 14). At first Raetia 
formed a distinct province, but towards the end of the ist 
century a.d. Vindelicia was added to it; hence Tacitus (Gtr- 
inania, 41) could speak of Augusta Vindelicorum (Augsburg) 
as “ a colony of the province of Raetia.” The whole province 
(including Vindelicia) was at first under a military prefect, then 
under a procurator ; it had no standing army quartered in it, 
but relied on its own native troops and militia for protection. 
In the reign of Marcus Aurelius it was governed by the com¬ 
mander of the J.egio Hi. Ilalica. Under Diocletian it formed 
part of the diocese of the vicarius Italiae, and was subdivided into 
Raetia prima and secunda (each under a praeses), the former 
corresponding to the old Raetia, the latter to Vindelicia, The 
boundary between them is not clearly defined, but may be 
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stEtcd cenerally &s a line drawn eastwards from the lacus 
Brigantinus (Lake of Constance) to the river Genus (Inn). 
During the la.st years of the Western Empire, the land was in 
a desolate condition, but its occupation by the Ostrogoths in 
the time of Theodorie, who placed it under a dux, to sonie 
extent revived its prosperity. The chief towns of Raetia 
(excluding Vindelicia) were Tridentum (Trent) and Curia 
(Coire or Chur). It was traversed by two great lines of Roman 
roads—one leading from Verona and Tridentum across the 
Brenner (in which the name of the Brenni has survived) to 
Oenipons (Innsbruck) and thence to Augusta Vindehcorum; 
the other from Brigantium (Bregenz) on L^ke Constance, by 
Coire and Chiavenna to Como and Milan. 

Sec P. C. Plants, Vas alie mien (Berlin, 1872); T. Mommsen 
in Corpus Inscriptionnm Lattnarum, ui. p. 706 ; J. Marquardt, 
liomischc Staatsvcrwaltunq. i. {2n(l c.l., 1881)]). 288; I.. 

Uber die Urbewohner Bdtien.s utid ihren Zu.sammciihaiii; mit den 
Etruskern (Munich, 1847); J. Jung, lipmer und Bomanen tn den 
Donaulandern (Innsbruck, 1877); Smith's Diet 0/ (.reek and Boman 
Geoarapbv t): 1'. Mommsen, The Roman Provinces (hng. trans. 
iS8()), i. pp. lb, ibj, 19b; Mary B. Peaks, The General Civil and 
Military Administration oj Noruuni and Raeltii (Chicago, ipO/). 


RAFF, JOSEPH JOACHIM (1822-1882), German composer 
and orchestral conductor, was born near Zurich, Switzerland, 
on the 27th of May 1822, and educated chiefly at Schwyz. Here, 
under the care of the jesuit fathers, he soon liecamc an excellent 
classical and mathematical scholar, but received scarcely 
any instruction in his favourite art of music, in which, never¬ 
theless, he made extraordinary progrcs.s through sheer force of 
natural genius, developed by persevering study which no ex¬ 
ternal obstacles could induce him to discontinue. So .successful 
were his unaided efforts that, when in 1843 he sent some MSS. 
to Mendelssohn, that warm cncourager of youthful talent felt 
justified in at once recommending him to lireitkopf & Hiirtel, 
the Leipzig publishers, who brought out a large selection ot 
his early works. Soon after this he became acquainted with 
Liszt, who gave him much generous encouragement. He first 
became personalK' acquainted with Mendelssohn at Cologne 
in iSqf), and gave up all his other engagements tor the purpo.se 
of following him to Leipzig, but his intention was frustrated by 
the great composer’s death in 1847. .\fter this disappoint¬ 
ment he remained tor some time at Cologne, where his attention 
was alternately devoted to composition and to the preparation 
of critiques for the periodical Cdcilia. Thus tar he wa.s a self- 
taught artist ; but he lelt the need of systematic instruction 
so deeply that, retiring ior a time Iroin public life, he entered at 
Stuttgart upon a long course ot severe and uninterrupted 
study, and with so much success that in 1850 he appeared 
before the world in the character of an accomplished and 
highly cultivated musician. Raff now settled for a time in 
Weimar in order to be near Liszt. Hans von Billow had already- 
brought him into notice by playing his Coneertsiuck lor piano¬ 
forte and orchestra in public, and the favour with which this 
fine work was everywhere received encouraged him to attempt 
a greater one. During his spiy in Stuttgart he had begun 
the composition of an opera entitled Koniq Alfred, and had 
good hope ol securing its performance at Dresden; but the 
political troubles with which Germany was then overwhelmed 
rendered its production in the Saxon capital impossible. At 
Weimar he was more fortunate. In due time Kimtg Alfred 
wa.s produced there under Liszt s able direction at the court 
theatre with complete success ; and later, in 1870, he wrote his 
second opera, Dame Knbold, for performance at the same theatre. 
A third opera, Samson, remained unstaged. 

Raff lived at Weimar until 1856, when he obtained a large 
clientele at Wiesbaden as a teacher of the pianoforte. In 1859 
he married Doris Genast, an actress of high repute, and thence¬ 
forward devoted himself with renewed energy to the work of 
composition, displaying an inexhau.stible fertility of invention 
tempered by great technical skill. He resided chiefly at Wies¬ 
baden till 1877, when he was appointed director of the Hoch- 
Gonservatorium at Frankfort, an office which he retained until 
his death on the 25th of June 1882. 


More than 200 of Raff’s compositions have been published, in¬ 
cluding ten symphonies—undoubtedly his finest works—quartets, 
concertos, sonatas, songs, and examples of nearly every known 
variety of style ; yet he never repeats himself. Notwithstanding 
his strong love for the romantic school, he is never guilty of extra¬ 
vagance. and. if in his minor works he is sometimes a httle common¬ 
place, he never descends to vulgarity. Flis symphonies Lrnore and 
/ill IVa/dr aro wonderful examples of musical painting. 

RAFFAEU.INO DEL GARBO (1466, or perhaps 1476-1524), 
Florentine painter. His real name was Raffaello Capponi ; 
Del Garbo was a nickname, bestowed upon him seemingly 
from the graceful nicety (garbo) of his earlier works. He has 
also been called Raffaello de Florcntia, and Raffaello de Carolis. 
He was a pupil of Filippino Lippi, with whom he. remained till 
1490, if not later, He showed great facility in design, and 
c.xcitcd hopes which the completed body of his works fell short 
of. He married and had a large family ; embarrassments and 
a haphazard manner of work ensued ; ami finally he lapsed 
into a very dejected and penurious condition. Ihree of his 
l^est tempera pictures arc in tlic Berlin Gallery ; one of the 
Madonna standing with her Infant lietwecn two musician- 
angels, is particulorlv attractive. We may also name the oil- 
, painting of the “ Rcsuncction ” done for the church of Monte 
j Oliveto, Florence, now in the academy of the same city, ordin¬ 
arily reputed to be Kaftaellino’s masterpiece ; the ceiling of 
the Garaffa Ghapel in the church of tfie Minerva, Rome ; and a 
“ Coronation of the Virgin " in the Louvre, whii-h is a pro¬ 
duction of mucti merit, though with somewhat over-studied 
grace. Angelo Allori was his pupil. 

RAFFET, DENIS AUGUSTE MARIE (1804-1860), Frencli 
illustrator and lithographer, was born in Paris in 1804. At an 
early age he was apprenticed to a wood turner, but took up the 
study of art at evening classes. He became acquainted with 
G^ihanel, who made him apply his skill to the decoration of 
china, and with Rudor, from whom he received instruction m 
iithograpliy, in tfie practice of which he wa.s to rise to fame. 
He then entered the L.cole des Beaux-Arts, but returned 
, definitely to lithography in 1830, wlien he proclurcd on 8tone 
i his famou.s designs of “ J.utzen,” “ Waterloo. ^ Le hal, La 
i revue” and ” Les adie.ux de la garnison,” by which his repula- 
i tion became immediately estal)li.shccL Raffel’s chief works were 
! his lithographs ol the .Napoleonic campaigns, from Egypt to 
1 Waterloo, vigorous designs that are inspired by ardent patriotu 
I enthusiasm. As an illustrator his activity was prodigious, 
j the list of works illustrated by hi.s crayon amounting to about 
I forty-five, among which are Beranger’s poems, the History of 
Ike Revolution by Thier.s, the History of Napoleon by de Norvins, 
i the great Walter Scott by Dcfauconpret, the French Plutarch 
; and Frederic. Herat’s Songs. He went to Rome, in 1849, was 
i present at tfie siege of Rome, which he made the subject of 
^ some lithographs, and followed the Italian campaign 01^1859, 

: of which he left a record in his Episodes de la campagne d'Italic 
i de /Ssg. His portraits in pencil and water-colour are full of 
' character. He died at Genoa in i860. In 1893 a monument 
by Frdmiel was unveiled in the Jardin de 1 Infante at tfie 
Louvre, Paris. 

Sn- Rnffet, by !'■ Lhomnif (Pans, 1892). 

RAFFLE, a special kind of lottery, in which a particular 
article is put up as the prize, the winner being drawn for by 
lot out of the number of those who have paid a fixed sum for 
admission to the drawing ; the total amount realized by the 
sale of the tickets is supposed to approximate to the value of 
the object raffled for. The word appears m English as early 
as Ghaucer {The Parson’s Tale) where it is used m its original 
sense of a game of dice, the winner being that one who threw 
three dice all alike, or, next, the highest pair. The Fr. rafle, 
Med Lat. raffla, was also used in the sense of a ' sweepmg-ofi 
of tfie stakes in a game ; it has been connected with Ger. raffen, 
to carry off. 

BAFFLES, SIB THOMAS STAMFORD (1781-1826), English 
administrator, founder of Singapore, was born on the sth of 
July 1781 on board a merchantman commanded by his father, 
Benjamin Raffles, when off Port Morant, Jamaica. He received 
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his early education at a school at Hammersmith, but when only 
fourteen he obtained temporary work in the secretary’s office 
of the East India Company. In iSoo he wa.s appointed junior 
clerk on the establishment. In tSos the East India Company 
decided to make Penang a regular presidency, and sent out 
a governor with a large staff, including Stamford Raffles, who 
was appointed assistant-secretary. On the eve of his departure 
he married Mrs Faneourt (Olivia Mariamne Devenish), widow 
of a surgeon on the Madras Establishment ; she proved herself 
a helpful wife and counsellor to her husband in his rapid rise to 
fortune during the following nine years, dying prematurely in 

J ava in Novemlw 181,). On hi.s way out to Penang. Raffles 
egan the study of the Malay language, and had mastered its 
grammar before his arrival. He continued his studies, finding 
a congenial fellow-worker and kindred spirit in John Le3'den, 
who was invalided to Penang. In August r8o6 Raffles wa.s 
appointed acting secretary during the illness of that official, 
and in 1807 he received the full appointment. In the mean¬ 
time he had aeteri as Malay interpreter, which entailer! heavy 
and unapprer iated work in addition to his regular duties. In 
1808 his health gave way, and lie was ordered for a change 
to Malacca. This proved a turning-iioint in his enreer. Tfie 
East India Company had drs'itled to abandon Malucrn, ancl 
orders hud lieon issued to dismantle it. Raffle.s perferted his 
study of Malay during his stay at tliis place, and learning from 
the Malays, witli whom lie mi.xed freely, that the abandonment 
of so important a position would be a grave fault, he drew up 
a report explaining the great importanre of Malarcu, and urging 
in the strongest manner its retention. This report was sent 
by tfie Penang authorities not only to London, but to the 
governor-genend, the earl of Minto. Tlie latter was so im¬ 
pressed by the report that he at onre gave orders for suspending 
the evacuation of Malacca, and in i8oq the company decided 
to reverse its own decision. When the whole question was 
calmly considered in the light of sub.sequent events, many years 
later, tfie verdict was Hiat Raffles had “ prevented the alien.alion 
of Malacca from the British Crown.” A dirert corre.spondence 
with Lord Minto was estafilished by the mediation of Leyden, 
who wrote to Raffles that the governor-general would tie gratified 
in receiving communirations direct from him. In June 1810 
Raffles, of his own accord, proceeded to-Calcutta, where Lord 
Minto gave him the kindest reception. Raffle.s remained four 
months in Calcutta, and gained tfie romplete confidence of the 
governor-general. He brought 1 /irri Minto round to his opinion 
that the conquest of the island of Java, then in the hands of 
the French, was an imperative necessity. To prepare the 
way for the expedition, Raffles was sent to Malacca as “ agent 
to the Governor-General with the Malay States.” He did 
his work well and thoroughly—even to the extent of discovering 
that the short and dirert route to Batavia by the Caramata 
passage would be safe tor the fleet. In August i8fi the expedi¬ 
tion, accompanied by Lord Minto, and with Sir Samuel Aiichmutv 
in command of the troops (it,000 in number, lialf English and 
half Indian), occupied Batavia without fighting. On the 25th 
of the same month a battle was fought at Cornelis, a few miles 
south of Batavia, and resulted in a romplete English victory. 
On the i8th of September the French commander, General 
Janssens, formally capitulated at Samarang, and the oonquc,st 
of the island was completed. Lord Minlo’s first act was to 
appoint Raffles lieutenant-governor of Java. From September 
1811 until his departure for England in March I816, Raffles 
ruled this large i.sland with conspicuous success and the most 
gratifying results. To give only one fact in support of this 
statement, he increased the revenue eightfold at the same time 
that he abolished transit dues, reduced port dues to one-third 
and removed the fetters impused on trade and intercourse with 
the Javanese by Dutch officialdom. In his own words, his 
administration aimed at being “ not only without fear, but 
without reproach.” He had a still greater ambition, which was, 
in his own words, “ to make Java the centre of an Eastern 
insttlar Empire,” and to establish the closest relations of friend- 
thip and alliance with the Japanc.se, whom he described as “ a 


highly polished people, considerably advanced in science, 
highly inquisitive and full of penetration.” It is interesting 
to note that when another great Englishman, Riijah Brooke, 
began his career in Sarawak in 1838, he announced : " 1 go to 
carry Sir Stamford Raffies’s views in Java over the whole 
ArchipiJago.” 

'ITic policy of Raffles was bosed on the assumption that Java 
would be retained, but for reasons of European policy it was 
decided that it must be restored to Holland. After his return 
to England in 1816 he endeavoured to obtain a reconsideration 
of the question, but the decision taken was emlxidied in a treaty 
and Ireyond all uossibility of modification. During his stay 
in England Raffles was knighted by the prince regent, published 
his History oj Jam (1817) and discussed with Sir Jo.seph Bank.s 
a project for the foundation in London of a zoological museum 
and garden on the model of the Jardin des Plantes at Paris. 
He also married his second wife, .Sophia, daughter of T. W. 
Hull of Co. Down ; he had many children by both marriages, 
but the only one to live fjeyond childhuoel was a daughter, 
who died fifteen years after her father’s death, and Itefore she 
was twenty. He left, therefore, no direct dr.srend.ants. 

In November 1817 Sir Stamford quilted England on his 
return to the East, where the lieutenant-governorship of I'ort 
Marlborough (Sumatra) had been kept in reserve (or him. IBs 
administration of Sumatra, which lasted from March :8i8 till 
December 1823, was characterized by the same breariih of view, 
consistency of purpose and energy in action that had made 
his government of Java remarkable. He had not, however, 
done with the Duteh, who, on their recovery of Java, endeavoured 
to e.stabliEh a complete control over the Eastern archifwlago, 
and to oust British trade. 'I'his design Sir Stamford set liimscll 
to ftaffle, and althougli he. was more, trequenllv censured than 
praised by his superiors tor his efforts, he had already met with 
no inconsiderable success in minor matters when, bv a stroke 
of genius and unrivalled statecraft, he stopped for all time the 
Dutch project of a tmrt clausum by the acquisition and founding 
of Singapore on the zqth of January i8ig. 

In 1824. Sir Stamford returned to England, but unfortunately 
the diffevenees between him and the ^sl India Company had 
resulted in an accumulation of disputes which plarcd a severe 
strain on his enfeebled constitution. 'I’he memorials and .state¬ 
ments that he had to rompile (or his own vindication would fill 
a large volume, but at last the iMurt passed (12th of April 182!)) 
a formal decision in his favour. It did not omit, however, to 
censure him for “ his precipitate and unauthorized emancipation 
of tlic Company’s .slaves,” or after his death to make his widow- 
pay £10,000 tor various items, which included the expense, ol 
his mi*.sion to found .Singapore 1 Harassed as he was by these 
personal affairs, he still found time to carry out his original 
scheme with regard to a zoological society in London. He 
took the largest part in the creation of the existing society, 
and his fine Sumatra collection formed its endowment. He 
was unanimously elected its pre,sident at the first meeting, and 
by a remarkable unanimity of opinion on the part of those who 
helped in the work, he has been recognized as “ the Founder 
of the Zoological Society.” He was contemplating entering 
parliamentary life when his sudden death on his birthday, 
1826, ended his brilliant career at the early age of forty-five. 
Sir Frederick Weld, lieutenant-governor at Singapore, when 
unveiling the statue of hi.s predeceasor at that place in 18S7, 
crystallized the thoughts of his countrymen and anticipated 
the verdict of history in a single sentence; ” In Raffles, England 
had one of her greatest sons.” 

Sec Lady Raffle.';, Memnir ol Sir Thomas Stamtotd Raffles (1850) ; 
D. C. Boufger, Li/c of Sir Stnmfori flaffleB (1*97); Hugh F.gerton, 
Sir Stamford Raffles (1899); !■ 13i»ckley, Iteearis of Singapore 
(1003). (D. C. B.) 

RAFS, KABl CHRIBTIAli (1795-1864), Danish archaeo¬ 
logist, was born in Brahesborg, Fiincn, on the 16th of January 
1795, and died at Copenhagen on the 20th of October 1864. 
He is chiefly known in connexion with the controversy as to 
the question of the discovery of Atoerica by the Norsemen, his 
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views being contained in his chief work, Antiquitatts Americanae j 
(Copenhagen, 1837). See Leif Ericsson. ] 

RAFTER, a beam in a skiing root to which is •attached the i 
framework for the slating, tiling or other external covering ■ 
(see Roofs). The O.Eng. raejUsr is cognate with Icel. fc//r. 1 
Dan. and Swed. rafie or raft, a beam, whkh, in the special , 
sense of a floating collection of timbers, gives the English ! 
“ raft.” The ultimate base of these words is the root raf-, to , 
cover, seen in Gr. opo^ot, roof. I 

RAGATZ, a famous watering-place in the Swiss canton of ; 
St Gall, situated on the left bank of the Rhine, and by rail ; 
13^ m. N. of Coirc or 6ii m. S.E. of Zurich. It stands at a j 
height of 1696 ft., at the entrance to the magnificent gorge j 
of the Tamina, about 3 m. up which by carriage rood are the j 
e.vtraordinarily placed Baths 0/ Pfiifers (2247 ft.). Since 1840 j 
the hot mineral waters of Pfiifers are cendurted in pipes to j 
Ragatz, which is in a more pleasant positiwi. Consequently ] 
Ragatz has much increased in importance since that date. In . 
1900 its native population was i866, mainly German-speaking, , 
while there were 1472 RomanLsts to 392 Protestants. The ^ 
annual number ot visitors is reckoned at 30,000. In the church¬ 
yard is the grave of the philosojjher Schellmg (d. here in 1854). 
About 2 m. by roarl above Ragatz are the I7th-eenlury build- ' 
ings (now the cantonal lunatic a.sylum) of the great Uenedirtine 
abbey of Pfafers (720-1838), to which all this region belonged 
till 1798 ; while midway betwe.e,n them and Ragatz arc the 
ruins ol the i4tii-century castle of Wartenstein, now accessible 
from Ragatz hv means ot a funicular railwav. (W. A B. C.| 
RAGLAN. FITZROY JAMES HENRY SOMERSET, isl Baron : 
(1788-1835), British field marshal, was the eighth and youngest , 
son of lienry, 5th duke of Beaufort, by Elizabeth, daughter , 
of ,\dmiral the tfon. Edward Boseawen, and was born on the , 
30th of September 1788. His eider brother. General Lord ; 
(Robert) Edward (Henry) Somerset (1776-1842). distinguished ; 
himself as the leader of' the Household Cavalry brigade at 1 
\\'atcrloo. Lord Eitzroy Somerset was educated at West- , 
minster school, and entered the army in 1804. In 1807 he was j 
attai heri to the Hon. Sir Arthur Paget's embassy to Turkey, 
and the same year he was selected to serve on the stuff of Sir 
Arthur Wellesley in the expedition to Copenhagen. In the 
iollowing year he ac.enmpanied the same general in a like 
capacity to Portugal, and during the whole of the Peninsular 
War was at his right hand, first as aide-de-camp and then as 
military secretary. He was wounded at Busaco, became 
brevet-major after Fuentes de Onoro, accompanied the stormers 
of the 52nd light infantry as a volunteer at Ciudad Rodrigo 
and specially distinguished himself at the storming of B.adajoz, 
being the first to mount the breach, and afterwards showing 
great resolution and promptitude in securing one of the gates 
belore the French could organize a fresh defence. During the 
short period ol the Bourbon rule in 1814 and 1815 he was 
serretary to the English embassy at Paris. On the renewal 
ol the war he again became aide-de-e.amp and military secretary 
to the duke of Wellington, .\bout this time he married Emily 
H.arriet, daughter of the 3rd earl of Momington, and Welling¬ 
ton’s niece. At Waterloo he was wounded in the right arm 
and hod to undergo amputation, but he quickly learned to 
write with his left hand, and on the conclusion of the war 
resumed his dutie.s as secretary to the embassy at Park. From 
1818 to 1820, and again in 1826-29, he sat in the House of 
Commons as member for Truro. In 1819 he was appointed 
secretary to the duke of Wellington as muster-general of the 
ordnance, and from 1827 till the death ot the duke in 1852 was 
military secretary to him as comroandor-m-chief. He wa.s then 
appointed ma.stcr-gencral of the ordnance, and was created 
Boron Raglan. In 1854 he w'as promoted general and appointed 
to the command of the English troops sent to the Crimea (sec 
Cbimban War) in co-operation wi^ a strong French army 
under Marshal St Amaud and afterwards, up to May 1855, 
under Marshal Canrobert. Here the advantage of his training 
under the duke of Wellington was seen in the soundness of his 
generalship, and his diplomatic experience stood him in good 


stead in dealing with tlie general.s and admirals, British, French 
and Turkish, who were associated with him. But the trying 
winter campaign in the Crimea also brought into prominenw 
defects perhaps traceable to his long connexion with the for¬ 
malities and uniform regulations of military offices in pe^-e 
time. For the hardships and suflering.s of tfie English .soldiers 
in the terrible Crimean winter before Sevastopol, owing to 
failure in the commissariat, both as regards food and clothing. 
Lord Raglan and his stall were at the time severely censured 
by the press and the government; but, while Lord Raglan 
was possibly to blame in representing matters in a too sanguine 
light, it afterwards appeared that the chief neglect rested with 
the home authorities. But this hopefulness was a shining 
military quality in the midst of the despondency that settled 
upon the allied generals after their first failures, and at Balaklava 
and Inkermanii he displayed the promptne5,s and resolution of 
his youth. He was made a field marshal after Inkermann. 
During the trying winter of 1854-55, the .suffering he was com¬ 
pelled to witness, the censures, in great part unjust, which he 
had to endure and all the manifold anxieties of the siege 
seriously undermined his health, and although he found a friend 
and ardent supporter in hi.s new French colleague, General 
P^lissier (q.v.), disappointment at the failure of the assault of 
the i8th of June 1855 finally broke his spirit, and very shortly 
afterwards, on the 28th of June 1855, he died of dy.sentcry. 
His body was brought home and interred at Badminton. 

His elder son having been killed at the battle of Ferozeshah 
(1845). the title descended to his younger son Richard Henry 
Fitzroy Somerset. 2nd Baron Raglan (1817-1884); and .subse¬ 
quently to the latter’s son, George F'lt'zroy Henry Somerset, 
3rd baron (b. 1857), undcr-seeretary for war 1900 2, lieutenant- 
governor ol the Isle of Man (1902) and a prominent militia 
officer. 

RAGMAN ROLLS, the name given to the collection of instru¬ 
ments by which the nobility and gentry ot Scotland were com¬ 
pelled to subscribe allegiance to Edward 1 . of England between 
the conference of Nbrham in May 1291 and the final award fn 
favour of Baliol in November 1292, and again in 1296. Of the 
former of these record-s two copies were preserved in the chapter- 
house at Westminster (now in the Record Office, Eondon), and 
it has been printed by Rymer (Fo(:dera,n. 542). Another copy, 
preserved originally in the Tower of London, is now also in the 
Record Office, 'fhe latter rerord, containing the, various acts 
of homage and fealty e,xtorted by Edward from Baliol and others 
in the course of his progress through Scotland in the .summer 
of 1296 and in August at the parliament of Berwick, was 
published by Frynne from the copy in the 'lower and now in 
the Record Office. Both records were printed by the Hanna- 
tyne Club in 1834. The derivation of the word “ ragman ” has 
never been satisfactorily explained, but various guesses as to 
its meaning and a list of examples of its use for legal instruments 
both in England and Scotland will be found in the preface 
to the Bannatyne Club’s volume, and in Jamieson’s Sfottish 
Jiictionary, s.v. “ Ragman.” The name “ ragman roll ” survives 
in the colloquial rigmarole,” a rambling, incoherent state¬ 
ment. 

The name ot " Ragman " lias boon sometinie.s confined to the 
record of 1290. of which an aeeoimt is given in Catinilar of Docu¬ 
ments rclnttHf’ to Hiotlanil preserved in the Pnhlie Record Officts, London 
(1884), vol. ii., Introd., j>. xxiv ; and as to the seals .see p. lii and 
appendox. 

RAG'STONE (probably equivalent to “ ragged ” stone), a 
name given by some architectural writers to work done with 
stones which are quarried in thin pieces, such as the Horsham 
sandstone, Yorkshire stone, the slate stones, &C.; but this is 
more properly flag or slab work. By rag-stone, near London, 
is meant an excellent material from the neighbourhood of 
Maidstone. It is a very hard limestone of bluish-grey colour, 
and peculiarly suited for medieval work. It is often laid us 
uncoursed work, or random work (sec Random), sometimes as 
random coursed work and sometimes as regular ashlar. The 
first method, however, is the more picture.sque. (Sec Masonby.) 
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RAGUSA (Serbo-Croatian Dubrovnik), an episcopal city, 
and the centre of an administrative district in Dalmatia, Austria. 
Pop. (1900) of town and commune, 13,174, including a garrison 
of 1122. Its situation and its undisturbed atmosphere of 
antiquity combine to make Ragusa by far the most picturesque 
city on the Dalmatian coast. It occupies a ridge or promontory, 
which juts out into the Adriatic Sea, under the bare limestone 
mass of Monte Sergio. Its seaward fortifications rise directly 
from the water’s edge, one fort, on the north mole, .standing 
boldly on a tall rock almost isolated by a little inlet of the 
Adriatic. On the landward side a massive round tower domi¬ 
nates the city from a still higher eminence. Beyond the walls 
and the deep moat, especially on the northward side towards 
the port of Gravosa, arc many pleasant villas, surrounded by 
gardens in which the aloe, palm and cypress are conspicuous 
among a number of flowering trees and shrubs. The island of 
Lacroma lies less than half a mile to the south. Between the 
seaward ridge and the mountain, the Stradone, or main street, 
runs along a narrow valley which, until the 13th century, 
was a marshy channel, dividing the Liitin island of Riigusa 
from the Slavonic settlement of Dubrovnik, on the lower slopes 
of Monte Sergio. Parallel to the Stradone, on the north, is the 
Prijeki, a long, very narrow street, flanked by tall houses with 
overhanging balconies, and greatly resembling a Venetian 
alley. Despite the havoc wrought by earthquake in 1667, the 
whole city is rich in antiquarian interest. It pos.sesscs one 
church, of the Byzantine period, which is mentioned in 13th- 
century documents as even then of great age. Two stately 
convents of the 14th century stiind at the ends of the city; 
for the Franciscans were set to guard the western gate, or Porta 
Pile, against the hostile Slavs, while the Dominicans kept the 
eastern gate, nr Porta Ploce. The Franciscan cloister is a fine 
specimen of late Romanesque ; that of the Dominicans is 
hardly inferior, though of later date. The Dominican church 
is approached by a sloping flagged lane, having on one 
side a beautifully ornamented balustrade of the i8th century. 
Another 14th-century building is the Sponza, or custom-house, 
from which the state derived its principal revenue. A fountain 
and a curious clock-tower in the Piaz/.a, which terminates the 
Stradone towards the east, were erected by Onofrio, the archi¬ 
tect and engineer whose aqueduct, built about 1440, supplied 
Ragusa with water from the neighbouring hills. The Rector’s 
Palace, another noteworthy example of late Romanesque, 
combined with Venetian Gothic, is one of the masterpieces of 
Dalmatian architecture. It has a fine fagade of six arches, 
and the capitals of the supporting pillars are very curiously 
carved. Especially interesting is the figure of Aesculapius, 
whose traditional birthplace was Kpidaurum or Epidaurus, 
the parent city of Ragusa. The cathcxiral dates from the 
18th century ; and to the same period belongs another church, 
rebuilt after a fire, but originally erected as a votive offering 
after the pestilence of 1348, and dedicated to San Biagio (St 
Blaize), the patron of Ragusa, whose name and effigy con¬ 
tinually appear on coins and buildings. Among many fine pieces 
of jewellers’ work preserved in the ecclesiastical treasuries may 
be mentioned the silver statuette of San Biagio, and the reli¬ 
quary which contains his skull—a 17th-century casket in filigree 
and enamels with Byzantine medallions of the nth or 12th 
century. 

The harbour of Ragusa, once one of the chief ports of 
southern Europe, is too small for modern needs ; but Gravosa 
(Grai), a village at the mouth of the river Ombla, on the 
north, is a steamship station and communicates by rail with 
Herzegovina and the Bocche di Gattaro. Ragusa has thus 
some transit trade with the interior. Its industries include the 
manufacture of liqueurs, oil, silk and leather; but Malmsey, 
its famous wine, could no longer be produced after the vine- 
disease of 1852. 

History .—The name Ragma is of uncertain origin. Con¬ 
stantine Porphyrogenitus, in the loth century, connects its 
early form, Lausa, with Aal, a “ precipice.” Jirefek dissents 
from this view, and from the common opinion that Dubrovnik 


is derived from the Slavonic dubrava, “ woody.” The city 
first became prominent during the 7th century. In 639 
and 656 the flourishing Latin communities of Salona and 
Epidaurum were destroyed by the Avars, and the island rock 
of Ragusa was colonized by the survivors. Tradition identifies 
Epidaurum, whence the majority came, with the neighbouring 
village of Ragusavecchia; but some historians, including Gclcich, 
place it on the shores of the Bocche di Cattaro. Both sites 
show .signs of Roman occupation. A colony of Slavs soon 
joined the Latin settlers at Ragusa, and thus, from an early 
date, the city formed a link between two great civilizations 
(sec Vl-ACHs). In the 9th century it is said to have repulsed 
the Saracens ; in the loth it defended itself against the Naren- 
tine pirates, and Simeon, tsar of the Bulgarians. Some writers 
consider that it .submitted to Venice in 998, with the rest of 
Dalmatia ; but this is generally denied by the native, historians. 
During the nth century an enforced alliance with the Normans 
drew the republic into war with Venice and Byzantium ; and 
in the 12th century it was attacked by the Bosnians and Serbs. 
From 1205 to 1358 it acknowledged Venetian suzerainty ; its 
chief magistrate was the Venetian count ; and its archbishops, 
who wielded much political influence, were often Venetian 
nominees. The. constitution took shape during this period, 
and the fir.st .statute-book was published in 1272. Only 
patricians could hold office in the senate, grand council and 
lesser council, three bodies which shared the work of govern¬ 
ment with the count, or, after 1358, the rector. The ancient 
popular assembly was almost obsolete before the 14th century. 
Ragusan policy was usually peaceful, and disputes with other 
nations were frequently arranged by a .system of arliitration 
called stanicum. To refugees of all nations, even to those who 
had been its own bitter foes, the city afforded asylum ; and 
by means of treaty and tribute it worked its way to a position 
of mercantile power which Europe could hardly parallel. It 
was conveniently situated at the seaward end of a great trade 
route, which bifurcated at Plcvlje to Byzantium and the 
Danube. A compact with the Turks, made in 1370 and renewed 
in the next century, saved Ragusa from the fate of its more 
powerful neighbours, Servia and Byzantium, besides enabling 
the Ragusan caravans to penetrate into Hungary, Croatia, 
Bufinia, Servia, Bulgaria and Rumania. From 1358 to 1526 
the republic wtis a vassal state of Hungary, and no longer 
controlled by its greatest commercial rival. It acquired, 
among other territories, the importanl ship-building and salt- 
producing centre Stagno Grande {Stan Veliki), on the promon¬ 
tory of Sabbioncello ; and from 1413 to 7410 it held the islands 
of Curzola, Brazza and Lesina by lease from Hungary. Mean¬ 
while, Ragusan vessels were known not only in Italy, Sicily, 
Spain, Greece, the Levant and Egypt, but in the more northern 
parts of Europe, The English language retains in the word 
“ argosy ” a reminiscence of the carracks of Ragusa. long 
known to Englishmen as Argouse, Argusa or Aragosa. In the 
16th century the Ragusan merchants went even to India and 
America, hut they were unable to compete with their rivals 
from western Europe. Many of their seamen took service 
with Spain ; and twelve of their finest ships were lost with the 
Invincible Armada in T588. After 1526 the downfall of Hun¬ 
gary left Ragusa Iree ; and about this time, a great develop¬ 
ment of art and literature, begun in the t5th century and con¬ 
tinued into the 17th, earned for the city its title of the “South 
Slavonic Athens.” (See Servia, Literature.) The earthquake 
of 1667, which had been preceded by lesser shocks in 1520, 
1521, 1536 and 1639, destroyed a considerable portion of the 
city, and killed about one-fifth of the inhabitants. Only 
during the Napoleonic wars did .the republic regain,its pros¬ 
perity. From 1800 to 1805 it was the sole Mediterranean state 
remaining neutral, and thus it secured a very large share of 
the carryirtg trade. In 1805, however, it was seized by the 
F'rench ; Napoleon deprived it of independence ; and in 1874 
it was annexed to Austria. 

See L. ViUari, The Republic of Ragusa (London, 1904), for a 
thorough description and history, with a full bibliography. T. G. 
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Jackson, Dalmatia, the Quarnero and Istria (Oxford, gives 

the best account of Ragusan architectur* and antiquities. The 
most accurate native history is G. Gelcich (Geltid), Delh Sviluppo 
civile di Ra^usa (Kagusa, 1884). The course of Ragusan trade may 
he studied in C. J. Jireiek, Die Handelssirassen und Befgwerbe von 
Serbien, 6-c. (Prague, 1879): and Heyd, Hisioirc du commerce du 
Levant au moyen dge (Leipzig, 1885). 

RAGUSA, a town of Sicily in the province of Syracuse, 
70 m. S.W. of Syracuse by rail and 32 m. direct. It consists 
of an upper (Riigusa Superiorc) and a lower town (Ragusa 
Inferiore), each of which forms a separate commune. Pop. 
(igod) of the former, 35,529 ; of the latter, 866. It has some 
rhurche.s with fine Gothic architecture, and is commercially 
of some importance, a stone impregnated with bitumen being 
quarried and prepared for use for paving slabs by being ex¬ 
posed to the action of fire. On the hill occupied by the castle 
of Ragusa Inferiore stood the ancient Hybla Heraea, a Sicel 
town, under the walls of which Hippocrates of Gcla fell in 
491 B.c. A Greek settlement seems to have arisen in the neigh¬ 
bourhood close to the present railway station, about the middle 
of the 6th century H.c., and to have disappeared at the end 
of the 5th. Orsi points out that the remains (cuttings in the 
rock and a part of the castle wall), attributed by Freeman 
{History of Sicily, i. 163) fo .Sicel times, are in reality post- 
Roman. 

See Orsi in Notiziv dv^li scavi (1S99). 40.J 4TH. 

RAHWAY, a city of Union county, New Jersey, U..S.A.. in 
the north-eastern part of the state, on the Rahway river 
and about 20 m. S.W. of New York City. Pop. (1890) 7105 ; 
(1900) 7935, of whom 1345 were foreign-bom ; (1905, stale 
census) 8649. Rahway is served by the main line of the 
Pennsylvania railroad, and is connected with neighbouring 
cities by electric lines. It has wide streets and attractive 
parks, and is, to some extent, a residential suburb of New York 
and other neighbouring cities. It has a public library (1864), 
with upwards of 17.00a volumes, and about ij m. distant is 
the New Jersey Reformatory (1903), to which pri.soners between 
the ages of sixteen and thirty may be sentenced instead of 
to the Stall' Prison. 'J'here are various manufactures. Rahway 
wa.s first settled in 1720, and was named in honour of the Indian 
chief Rahwack, whose trilie owned the site and the surrounding 
territory ; it was chartered as a city in 1858. For many 
years Rahway was popularly known as Spanktown, and in 
January 1777, during the War of Independence, a skirmish, 
known as the battle of Spanktown, was lought here. 

RAICHUR. a town of India, in the state of Hyderabad, at 
the junction of the Madras and Great Indian Peninsula railways, 
351 m. N.E. from Madras. Pop. (1901) 22,165. It gives its 
name to the doab, or tract between tlie rivers Kistna and Tunga- 
bhadra, which was the scene of much fighting between Mahom- 
medans and Hindus as debatable land during the i6th century. 
It contains a well-preserved fort and two old mosques. It is a 
thriving centre of trade, with several cotton-presses. 

RAID, in the language of international law, an invasion 
by armed forre.s, unauthorized and unrecognized by any .state, 
of the territory of a state which is at peace. Piracy is the 
attack on the high sea of any vessel by an armed vessel, not 
authorized or recognized by any state, for the purpose of 
robbery. A raid for the purpose of carrying off movable 
property and converting it to the use of the captors would 
still be distinguishable from piracy, because it was committed 
on territory subject to an exclusive territorial jurisdiction. 
Where the attack or invasion by an armed ship not authorized 
or recognized by any state is not for the purpose of capturing 
property, it is properly speaking a raid and not piracy. An 
attack though in time of peace, by armed forces authorized or 
recognized by a regular government, is not a raid but an act 
of war, there being a government responsible for the act com¬ 
mitted. The fact of any act being authorized, not by the. 
supreme government, but by a chartered company, or by 
its governing officer, makes no difference in international law, 
the directorate of a chartered company exercising its powers 
by delegation of the state under which it holds its charter. 


The acts of its armed forces cannot in reason be distinguished 
from the acts of the armed forces of the state government. 
Thus compensation is just as much due for them as for the 
deliberate acts of the state itself, and any claim of an injured 
state can only be preferred against the state to which the 
company belongs. Invasion by the regular forces of a state, 
or by the regular forces of its delegated authority, being an 
act of war, the laws of war apply to it, and, on capture, such 
forces, or any members or part of such forces, are prisoners 
of war. On the other hand, the state whose subordinate 
authorities commit acts of war against a friendly state has 
the option of following them up as a commencement of hostilities, 
or of giving satisfactory compensation to the invaded state. 
Where the invasion is not by forces subject to the orders of a 
state, the invaded state has the right to apply its own laws 
for the repression of disturbances in its territory. Thus, in 
the so-called Jameson Raid, the Transvaal government had 
no right to treat Dr Jameson, an officer holding his powers 
under the British government, and his subordinates, as out¬ 
laws, and it was probably so advised, and the British govern¬ 
ment owed proper compensation for an act for the consequences 
of which, under international law, it was responsible. 

British domestic law punishes raiding under the Foreign 
Enlistment Act 1870 (33 & 34 Viet. e. 90).’ Section 11 of 
this act provides as followsIf any person within the 
limits of llis Majesty’s dominions, and without the liccnee of 
His Majesty, prepares or fits out any naval or military ex¬ 
pedition to proceed against the dominions of any friendly 
.state, the following consequences .shall ensue: (1) flvery 

]>erson engaged in such preparation or fitting out, or assist¬ 
ing therein, or employed in any capacity in such expedition, 
shall be guilty of an offence against this act, and shall lx‘ 
punishable by fine and imprisonment or either of such punish¬ 
ments, at the discretion of the Court before which the offender 
is convicted; and imprisonment, if awarded, may be either 
with or without hard labour. (2) All ships and their equip¬ 
ments, and all arms and munitions of war, used in or forming 
part of such expedition, shall be forfeited to His Majesty.” 
Section 12 provides for the punishment of aecessarics as 
principal offenders, and section 13 limits the term of imprison¬ 
ment for an_v offence under the act to two years. In the 
Sandoval case (1886),“ in which Colonel Sandoval, who was 
not a British subject, bought guns and ammunition and .shipped 
them to Antwerp, where they were put on board a vessel, 
which afterwards made an attack on Venezuela, it was held 
that the offence of fitting out and preparing an expedition 
within British territory against a friendly state, under this 
section, is sufficiently constituted by the purchase of guns 
and ammunition in the British Empire, and their shipment for 
the purpose of being put on board a ship in a foreign port, 
with knowledge of the purchaser and shipper that they are 
to be used in a hostile demonstration against such state, though 
the shipper takes no part in any overt act of war. and the .ship 
is not fully equipped for the expedition within any British 
port. Under the same scetion. Dr Jameson, administrator 
of the British .South Africa Company, and his eonfederates 
were tried before the Central Criminal Court and sentenced 
to different terms of imprisonment.’ The offence committed 
under a British act is, of course, that of preparing and fitting 
out an expedition on British territory. Any acts subsequently 
committed by any British expedition on foreign soil are beyond 
the operation of domestic legi.slation, and fall to be dealt with 
by the domestic legislation of the state within which they occur, 
or by diplomacy, as the case may be. (T. Ba 1 

RAIFFEISEN, FRIEDRICH WaHELM (1818-1888), founder 
of the German system of agricultural co-operative banks, was 

* The preamble to the Foreign Enlistment Act i,S7o stated that 
its object w.vB " to make provision for the regulation of the conduct 
of Her Majesty’s subjects during the existence of hostilities between 
foreign states with which Her Majesty is at peace.” This preamble 
was repealed by the Statutes Law Revision (No. 2) Act 1893. 

* K, v. Sandoval, l88f>, 56 Law Times, 526. 

* R. V. Jameson, 1896, 2 Q.B., 425. 
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hora<4^>SBil&Ok <at tbe Sieg' oasthe joth of M i ifrib t8i8, bdhg 
.tiw soravof Gottfried JUifieuen, tjoisawter ef thst ptus. 
Skluoated privately, far entcned tht artillery in Coio^e^ but 
idefectiva. eyesight couf^Ued turn to k&ve the anay. Hfr then 
entered tiic publie servioe at Coblenz, end in 1845 was ap¬ 
pointed burgomaster of Weyerbusch. Hone he was so suocessfbl 
that in 1848 he was transferred in a like c^jaeky to Flammers- 
feld, and in i8ja to Heddersdorf. Raifieiaea devoted himself 
to the improvenient of the social condition of the otltivators 
of thc' soil, and did good work m the planning of public roads 
and n othra ways. The distress of the years 1846-47, tim 
causes cd which he discerned in the slight amount of aedk 
obtainable by the small landed propneton, led him toi seek 
for a remedy in eo-operatiem, and at Heddersdorf and at Weyer¬ 
busch he founded the first agricultural co-operative loan banks 
(DarUhnskasstmeran). These banks were called after him, 
and their foundation resulted in a widespread system of land 
banks, supported by the government. In 18S5 the state of his 
health cortpolled him to retire, but he continued to take an 
interest in the movement he had originated, and in 1878 he 
founded at Neuwied a peiiodicalrflar iandwirtsehaftliche Germstn- 
schaftsblatt. He died on the iith of March 1888. 

Among Raiffeisen’s weitiaga ore, lUe DurMtnshassenvtrcM ah 
MilttI sm AiWfe (Neuwioff, 1866; new ed., 1887); Aiif<«(uag z»r 
Gaschdftf- umd Buchfiiirwig tdndlichcu Spar- und Darlehns- 
Hassenvereine (new ed., 1896); and Kutze Ankilung iw Grindung 
vottharlfhnshassemeTeirtm (newed., 1893). See A.Watttg, Friedrich 
WUheltH Raiffvista (1890); H. W. Woiff, People’s Banks. A 
Jteeord of Soefai and Economic Success (1895); and F.assbendci, 
Friedrich JViticfm Raiffeisen (Berlin, iporj. 

AAI6ARH, a feudatory state of India, in the Chuttiagarh 
divhioa of the Central Provinces. Area, i486 .sq. m. Pop. 
(igoi) 174,929, showing on increase of 4 % in the decade. 
Estimated revenue, £10,000 ; tribute, £260. The chief belongs 
to the old Good royal family.\ The slate is traversed by the 
Bei^ti-Nagptu' railway, with a station at Raigarh town, 363 m. 
ifom Calcutta. Sice is Idie chief crop; ircai are is worked by 
indi^ous methods, and coal is known to exist. Frae tussore 
silk is, produced at Rtugarh town (popi. 67^), Raigarh is 
also the name of a hill fortress in Rolaba district, Btantoay, 
which Sivaji laade his chief place of residence. Here he was 
crowned in 1674. 

RAtKES. ROBERT (1735-1811), English educationist, the 
founder of Sunday schools, was the son oC Robert Raikes, a 
printer in Gloucester and proprietor of the Gloucester Journal, 
and was born on the 14th of SeptMnber 1735. On the death 
of his father in 1757 he succeeded him in the business, which 
he continued to ctmduct till 1802. Along with some others he 
started a Sunday school at Gloucester in 1780, lunl on Ins 
giving publicity to the enterprise in the columns of his journal 
the notice was copied into the London papers and awakened 
considerable attention. For nearly thirty years he continued 
actively engaged in the promotion of his undertaking, and he j 
lived to witness its wide extension thioughinit England. He 
died on the 5tli of April 1811. His .statue stands on thc Tliainas 
Embankment. 

Among v.arious accounts of thc life and work of Kaikes mention 
may be made of that by P. M. Eastman. i88c> 

RAIL, (i) (From Fr. Rdle,c.i. Ger. Ralle, Low Eat. Rdlus. of 
unknown origin), originally the English name of two birds, 
distinguished from one another hy a prcfi.\ a.s land-rail and 
water-rail, but latterly applied in a much wider sense to all 
the species which arc included in the family RaUidae. 

The land-rail, also very commonly known as the corn¬ 
crake, and sometimes as thc daker-ltcn, is the Rallus crex of 
Linnaeus and Crex praUnsis of recent authors. Its monotonous 
grating cry has given it its common name in several languages. 
With comparatively few individual exceptions, the land-rail 
is essentially migratory. It is thc Orlygomeira of classiwl 
authors—3uppo.*ied by them to lead the quail (y-v.) on its 
voyages—and in the course of its wanderings has now been 
known to reach the coast of Grecnkind. and several times that 
of North America, to say nothing of Bermuda, in every instance 


wt may believe OB'a itrapiglw frana EUrape . OP Bwbary. Tlie 
land-R^ loofBf'abtmt as bitt'eB'ia rtrtndgi^, but on «camiitation 
its is. jfquhd. v«y clBC®tiyej,pnd it w^l hardly 

ever aiora than hailf .tu mudh, fThe pltviiage, above is of 

a teaniy bro«ra, the featiwrs being, longitodkally streaked 
with blackish brown ; beneath it is of a yeUowish White j hut 
the flanks are of a light chestnut barred with if*Wte. Tlie 
species is very tocally dtstributed, and in a way for which there 
is at present no accounting. In some dry upland and eorn- 
growing districts it is j^entiful; in others, of apparently the 
santie character, k but rarely' occun; and the same may be 
said in regard to low-lying marshy meadows, in most of which 
it is in season always to be heard', while in others having a 
close rererablanee to them k is never met with. Thc nest is 
on the ^Gfund, generafty - w Icmg ^sus, and therein from nine 
to eleven 'Cggs are oomnkmly laid. These are of a cream- 
colour, spotted and blotched with light red and grey. The 
young when hatched tire thickly clothed with black down, as 
is the case in nearly all species'of the famdy. 

The water-rad, locally known as the skiddy or billcock, 
is the RaCLui afituHeus of ornithology, and seems to be less 
abundant than the 'preceding, though that is in some measure 
due to its frequenting places into which from their swampy 
nature men do not often intrude. Having a general resemblance 
to the land-rail,’ it can be in a moment distinguished by its 
partly red and much longer bill, and the darker coloration of 
Its plumage—the upper parts being of an olive brown with 
black streaks, the breast and belly of a sooty grey, and the 
flanks dull black barred with white. Its geographical dis¬ 
tribution is very wide, extending from Iceland (where it is said 
to preserve its existence during winter by resorting to the hot 
springs) to China; and though it inhabits Northern India, 
Lower Egypt and Barbary, it seems not to pass beyond the 
tropical line. It never affects upland districts as does the land¬ 
rail, but always haunts wet marshes or the close vicinity of 
water. Its love-note is a loufl and harsh cry, not continually 
repeated as is that of the land-rail, but uttered at considerable 
intervals and so suddenly as to have been termed “ explosive.” 
Besides this, which is peculi.ar to thc cock-bird, it has a croaking 
call that is frog-like. The egg.s resemble those of the preceding, 
but are more brightly and delicately tinted. 

The. various species of .ails, whether allied to the former or laller 
of those jiist mentionod, are far too numerous to be here noticed. 
Hardly any part of the world is without 11 representative ol the 
genera Crex or Rallus, and every considerable country has one or 
perhaps more of each—tliongh it iias been the luilut of syslcmatisls 
to refer them to many otlier genera, the characters of wiiich are 
with (lifliculty found. 'ITnis in Kuropc alone three olliir .specic.s 
allied to Crex pratemss occut more or less abundantly ; l)Ut one of 
tlicm, tlie spolUsl rail or ciake, has Ixs^-n made thc type of a so- 
called genus Porxana, and ll)e otlier two, little birds not murb 
bigger than larks, are coiisi/lered to form a genus Zaponna ’JUe 
first of these, which nsed not to he uncommon in the eastern jiart 
of England, has a very near representative in the Carolina rail or 
sora, Crrx Carolina, of North Anifnica, often there miscalled tlie 
urtoUin, just as Us European analogue, C. potznna, la in England 
often termed thc dotterel, but, passing over these as well as 
some Iwiongmg to genera that can be much belter defined, and 
other still more interesting forms of the family, ns Apknnapleryx, 
coot (i/.v.). mooi-hen ('/.i.'.) and ocydromc f^.v.). a lew words roust be 
said ol the more distant group' lormed by I lie Hoiith American 
Ueliarnis, and the .Vlncaii and Indian I'otlica, comprising four or 
five species, to which the name " E'infoots ” has been applied— 
from the lolren or flaps of skin that fringe their toi'S. Though for a 
long while jilaced among the Pviiir.ipedidar (nee Gskbs), their 
osteology no less than tbiar habits appear to indicate their alliance 
with the rails, and tliev are placed as a separate family, Ueliortn- 
thtdac of thc order Gruiforme.i. to which the rails belong ; but they 
seem to show the extreme modification of that type in adaptation 
to aquatic life. The curious genuB Mrsitrs of Madagascar, whose 
systematic iflaee has been so long in- doubt, has been refarred by 
■A. Mflne-Edwards [Ann. Sc. Naturelk, ser. 6, vii. art. 2) to the 
ncighbourhooil of thc rails, but is now associated as a snh-order 
Mesitac with GalHform birds. On the other liand the jacanas or 
Parridae. which from their king toes were once thought to bcfcjug 

’ Formerly it seems to have been a popular belief in England that 
thc land-rail in autumn transformed itself into a water-rail, re¬ 
suming its own charnctars in spring. 
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,.to tliff (ails, w:9 xiow' ynmajly atotoa .to ’be: lictoito' 
the i^ui ths noBxUa os U^pltto al i|hf •oeft^ejB-yww 

States— still occupita a very undetermined pootum. (*■ 

(2) (HiBOUgh OJx* iwB<, torn IM. theBu. 

and Sw^. regel, Geu JUIt^, bolt or bar, are probacy also from 
the Latip), a horizqBItal batr of wood, metal or opwr material 
resting on, or fixed in.,,upngfat toifikM * toce, or as a 
support^ for hanginf Iddaga on," to, tarn the " hand-rail of a 
stair, &c.; on a ship the upper part of the bulwarks, e.g. the 
“ taffrail,” round the Stern bulwarks; especially,one of the pan 
of iron or steel bars on whi^ a train or tram runs (see Railways). 

i'here are two other words “rail": (u) an obsolete word (0.1',^ 
htceget), lot a garment, often in the compound "night-rail’ ; mo 
{(i) a verb, to abuse, use angry language, from Fr. tauter, TOSsibly 
ironi the same root as Lat. radtre, to sempe. The word M also sow 
in " rally,” to banter, tewie (distinguish, however,' n^y. to bring 
together, especially of defeat^ troops (from Fr. taliier ; »<*. again, 
and alliet, ally. I-at. aTligare)). 

RAILWAYS. Raflways had, their origin in the tramways 
{q.v.) w wagon-ways, which at feast as early M the middle 
of the r6th century were used in the mineral districts of England 
round Newcastle for the conveyance of coal from the pits to 
the river Tyne for shipment It may be supposed that originally 
the publie roads, wlwn worn by the cartage of the co^, w«rc 
repaired by laying planks of tirobcsr at the bottom of the ruto, 
and that then the plunks were laid on the surface of spreial 
roads or ways ^ formed between the collieries and the river. 

“ The manner of the carriage,” says Lord Keeper North in 
1676, “ is by laying rails of timber . . . exactly straight and 
parallel, and bulky carts are made with four rowlets fitting 
these rails, whereby the carriage is so easy tliat one horse will 
draw down lour or five chaldrons of coals ” (from io-6 to J3-2 
ton.s). The planks were of wood, often beech, a lew inches 
wide, and were fastened down, end to end, on logs of wood, or 
“ sleepers,” placed crosswise at intervals of two or three feel. 
In time it became a common pacticc to cover them wiUi a thin 
sheathing or plating ol iron, in order to add to their life ; this 
expedient caused more wear on the wooden rollers of the wagons, 
and, apparently towards the middle of the i8th century, led to 
the introduction of iron wheels, tlie use of which is recorded on 
a wooden, railway near Bath in 1734 * fbe iron sheathing 

was not strong enough to resist buckling under the passage of the 
loaded wiigons, and to remedy this defect the plan was tried of 
tnaking the rails wholly of iron. In 1767 the Colebrookdiile 
Iron Works cast a batch of iron rails or plates, each ,3 ft. long 
and 4 in. broad, having at the inner side an upright ledge or 
ilange, 3 in. high at the centre and Upering to a height of 
2j in. at the ends, for the purpose of keeping the flat wheels 
on the track. .Subsequently, to increase tlie strength, a similar 
flange was added below the rail. Wooden .sleepers continued 
to be used, the rails being secured by spikes passing through 
the extremilie.s, but about i7<).3 stone blocks also began to be 
employed—an innovation associated with the name of Ben¬ 
jamin Oulram, who. however, apparently was not actually 
the first to make it. ’i bis type of rail (fig. j) wa.s 
known as the plate-rail, tramway-plate or Ixirrow- 
wav-plate -- names which are preserved in the 
nindern term ‘‘ pktelaj’er ” applied to the men 
who lay and maintain the permanent way of a 
railway. 

Another form of rail, distinguished as tlie edge- 
rail. wa,s first used on a line which was opened 
between Loughborough and Nanpantan in 1789. 
This line was originally designed as a “ plate- 
way ” on the Outram system, but objections were 
raised to rails with upstanding ledges or flanges 
being laid on the turnpike road wlfich was crossed 
at Loughborough on the level. In otlier cases 
tins difficulty was overcome by paving or “cause¬ 
waying ” the road up to the level of the top of the flanges, but 

’■" Another thing that is remarkable is their way-leaves ; for. 
When men Iiave pieces of ground between the colliery and the 
river thi^ seU leave to lead coals over their ground ’ (Roger North). 




and t<V bfr tSixed 

sake ef strength they were 
middle than at the ends. At' 
spread out to form a foot whWi' rested 
secured to the latter by a spike passing JW 

and above this foot the rail was so shaped as *0 10™ , 

into wWch was fitted the end of the next rafl. Each lefigtlJ was 
thus fastwjed to a sleeper at one end, while at the other «t was 
socketed into the end of its feUow. ;rWs method, however, 
was not found satisfactory! the projecting were 
1L and in or 1800 Jessop abandon^ them, 

c«™0n socket! or chairs, which were 
JUSttBO SflpBWw rails were supported 

fastened to the sle^rs and m b he proposed to 

in an upright pOBitiOT. In ^ 

place the guifhng wheek ou ^ of 5 ^ 

Nanpantan line w|« laid on Jhw P ^.(^pened be dect^'-, 
between the guide feheekt but before it 
not only to cast the guiding wheels anfmPg 

piece but also to put the former inside th^ ^ 
with this arrangement the ed«-r«ils 
the wheels in position on the aci^, wherM*'wW , jg 
templated fastenings would have beenTe^OiTOO'Mr^ , 

Jessop thus produced what was virtuaifly the fiangetf 
I wheel of to-day, having the flanges inside the rails; j 
and further, it is said, established what has become | 

the .standard gauge of the world, 4 ft. 8i in., or 5 ft. 9 

minus the width of two of his rails. [j 

These two systems of constructing railways— 
the plate-rail imd the edge-rail — continued to 
exist side by side until well on in the J9th century. 

In most piarts of England the plate-rail wa.s preferred, 
and it was used on the .Surrey iron railway, from 
; Wandsworth to Croydon, which, .sanctioned by 
I parliament in 1801. was finished in 1803. and was 
j the first railway available to the public on payment 
! of lolls, previous lines having all been private and 
j reserved exclusively for the use of their owners. 

In South Wales again, where in 1811 the railways in 
I connexion with canals, collieries and iron and cupper 
i works had a total length of nearly 150 miles, the 
' plate-way was almost universal. But in the north of England 
and in Scxitland the edge-rail was held in greater favour, 

and by the third decade of the century its .superiority was 

generally established. The monufarture of the rails them¬ 
selves was gradually improved. By making them in longer 
lengths a reduction Was effected in the number of joints— 
always the weakest part of tlie line ; and another advance 
consisted in the substitution of wrought iron for cast iron, 
though that material did not gain wide adoption until 

after tlte patent for an improveil method of rolling rails 
granted in 1820 to John Birkinshaw, of the Redlmgton 

Ironworks, Durham. His ruil.s were wedge-shaf>ed in section, 
much wider at the top than at the bottom, with the inter¬ 
mediate portion or web thinner still, and he recommended 
tliat they should be made iR ft. long, even suggesting that 
several of them might be welded together end to end to form 
considerable lengths. They were supported on sleepers by 
chairs at intervals of 3 ft., and were fish-bellied between 
the poinls ol support. As used by George Stephenson on the 
Stockton & Darlington and Wh*tstabfe 8t Canterbury lines 
they weighed 28 ft per yard. On the Liverpool & Man¬ 
chester railway they were usually 12 ft. or 15 ft. long and 
weighed 35 ft to the yard, and they were fastened by iron 
wedges to chairs weighing 15 to 17 ft each. The chairs were 
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in turn fixed to the sleepers by two iron spikes, half-round 
wooden cross sleepers being employed on embankments and 
stone blocks 20 in. square by 10 in. deep in cuttings. The fish- 
bellied rads, however, were found to break near the chairs, 
and from 1834 they began to be replaced with parallel rails 
weighing 50 lb to the yard. 

The next important development in rail design originated in 
America, which, for the few lines that had been laid up to 1830, 
remained content with wooden bars faced with iron. In that 
year Robert Livingston Stevens (1787-1856), devised for the 
Camden Amboy railway a rail similar a.s to its top to those 
in use in England, but having a flat base or foot by which it was 
secured to the sleepers by hook-headed spike.s, without chairs 
(fig. 3); he had to get the first lot of these rails, which were 
15 ft. long and weighed 36 Hi to the yard, manufactured in 
England, since there were then no mills in America able to roll 
them. This type, which is often known u,s the Vignoles rail, after 
Charles Blacker Vignoles (i 7 < 5 .V 1875). who re-invented it in 
England in 1836, is in general use in America and on the continent 
of Europe. The bridge-rail (fig. 4>—so called because it was 



Fig. 3.—Flat- ior.. 4.- Bridge- 

Hottomccl Kail. Kail 

firil laid on bridges—was .supported on continuous longitudinal 
sleepers and held down by bolts passing through the flanges, 
and was employed by 1 . K. Brunei on the Great Western railway, 
where, however, it was alxindnncd after the line was converted 
from broad to standard gauge in 1802. In the double-headed 
rail (fig. 5), originated by Jo.soph Locke in 1837, .and first laid 
on the Grand Junction railway, the two tahle.s were equal. 
This rail was more easily rolled than others, and, being reversible, 
was in fact two rails in one. But as it was laid in cast-iron chairs 
the lower table was exposed to damage under the hammering 
of the traffic, and thus was liable to he rendered useless as a 
running surface. In consequence the bull-headed rail (fig. 6) 



Em. 5.—Double- Fig. 0, -Bull- 

Headed Rail. Headi-d Rail. 

was evolved, in which the lower table was made ol smaller size 
and was intended merely as a support, not as a surface to be 
used by the wheels. There was a waste of metal in these early 
rails owing to the excessive thickness ol the ventral web, and 
subsequent improvements have consi.sled in adjusting the 
dimensions so as to combine strength with economy of metal, 
as well as in the substitution of .steel for wrought iron (after 
the introduction of the Bessemer process) and in minute attention 
to the composition of the steel emploj'ed. 

It was found, naturally, that the rails would not rest in their 
chairs at the joints, but were loosened and bruised at the ends 
by the blows of the traffic. The fish-joint was therefore devised 
in 1847 by W. Bridges Adams, the intention being by “ fishing ” 
the joints to convert the rails into continuous beams. In the 
original design two chains were placed, one under each rail, a 
few inches apart, as in fig. 7. The joint was thus suspended 
between the two chairs, and two keys of iron, called 
‘‘ fishes,” fitting the side channels of the rails, were driven 
in on each side between the chairs and the rails. In subse¬ 
quent modifications the fishes were, as they continue to be, 
bolted to and through the rails, the sleepers being placed’ 
rather further apart and the joint being generally su.spendcd 
between them. 

The iron tramway or railway had been known for half a 


century and had come into considerable use in connexion with 
collieries and quarries before it was realized that for the carriage 



E'O. 7.—The original Fish-Joint of W. Bridges Adams. 


Ol general merchandise it might prove a serious competitor to 
the (ranals, of which a large mileage had been constructed in 
Great Britain during that period. In the article on “ Railways ” 
in the Supplement to the Encyda/}aedia Britannica, published in 
1824, it is .said : “ It will appear that this species of inland 
carriage [railw'ay.s] i.s principally applicable where trade is 
considerable and the length of conveyance short ; and is chiefly 
useful, therefore, in transporting the mineral produce of the 
kingdom from the mines to the nearest land or water communica- 
1 ion, whether sea, river or eanal. Attempts have been made 
to bring it into more general use. but without sucrc.ss ; and it is 
. only in particular cirrumslanrc.s that navigation, with the aid 
j either of locks or inclined planes to .surmount the elcvation.s, 
will not present a more convenient medium for an extended 
trade.” It must be remembered, however, that at this time the 
railway's were, nearly all worked by horse-traction, and that the 
use of steam had made tiut little progre.ss. Richard Trevithick, 
indeed, had in 1804 tried a high-pre.ssure steam locomotive, with 
■smooth wheels, on a plate-way near Merthyr Tydvil, but it 
was found more expensive than horses ; John Blcnkin.sop in 
1811 patented an engine with cogged wheel and rack-rail which 
w^ used, with commercial succe,s.s, to <-onvev coal from his 
Middleton colliery to Leeds ; William Ileellev in 1813 built two 
locomotives—Buffing Billy and Wylam Dilly—for hauling coal 
from VVylam Gollicry, near Newcastle; and in the following 
year Geurge Stephenion’s first engine, the Blucher, drew a train 
of eight loaded wagnn.s, weighing 30 tons, at a speed of 4 m. an 
hour up a gradient of i in 450. But, in (he words of the same 
article, “ This application of steam has not yet arrived at .surh 
perfection as to have brought it into general use.” 

The steam locomotive, however, and with it the railways, 
soon began to make rapid progress. On the .Stoekton & 
Darlington railway, which was authorized by parliament in 
1S21, animal power wa.< at first proposed, but on the advice 
of Stephenson, its engineer, steam-engines were adopted. 
This line, with three branches, was over 38 m. in length, and 
was in the first instance laid with a single track, passing-places 
being provided at intervals of a quarter of a mile. At its 
opening, on the 27th of September 1825, a train of thirty- 
four vehicles, making a gross load of about 90 tons, was drawn 
by one engine driven by Stephenson, with a signalman on horse¬ 
back in advance. The train moved off at the rate of from 10 
to 12 m, an hour, and attained a speed of 15 m. an hour on 
favourable parts of the line. A train weighing'92 tons could be 
drawn by one engine at the rate of 5 m. an hour. 'J'he principal 
business of the new railway was the conveyance of minerals 
and goods, but from the first pa.ssengers insisted upon being 
carried, and on the loth of October 1825 the company began 
to run a daily coach, culled the “ Experiment,” to carry six 
inside, and from fifteen to twenty out.side, making the journey 
from Darlington to Stockton and bark in two hours. The 


fare was is., and each passenger was allowed to take .baggage 
not exceeding 14 11 ) weight. The rate for carriage of mer¬ 
chandise was reduced from 5d. to one-fifth of a penny per ton 
per mile, and that of minerals from 7d. to ijd. per ton per mile. 
The price of coals at Darlington fell from i8s. to 8s. & a ton. 

The example of the Stockton & Darlington line was fol¬ 
lowed by the Monklands railway in Scotland, opened in 1826, 
and several other small lines—including the Canterbury & 
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WhitstaWe, worked partly by fixed engines and partly by 
locomotives—quickly adopted steam traction. But the 
Liverpool & Manchester railway, opened in 18^0, first im¬ 
pressed the national mind with the fact that a revolution in 
the methods of travelling had really taken place; and further, 
it was for it that the first high-speed locomotive of the modern 
type was invented and constructed. The directors having 
offered a prize of £500 lor Ibo best engine, trials were held on a 
finished portion of the line at Rainhill in October 1829, and 
three engines took part—the Rocket of George and Robert 
Stephenson, the Novelty of John Braithwaite and John Erics- 
■son, and the Sanspareil of Timothy Hackworth. The last 
two of these engines broke down under trial, but the Rocket 
fulfilled the conditions and won the prize. Its two steam 
cylinders were 8 in. in diameter, with a stroke of 16J in., and 
the driving wheels, which were placed in front under the funnel, 
were 4 ft. 8.J in. in diameter. The engine weighed 4J tons; 
the tender following it, 3 tons 4 cwt.; and the two loaded car¬ 
riages drawn by it on the trial, 0 tons 11 cwt.: thus the weight 
drawn was izjf tons, and the gross total of the train 17 tons. 
The boiler evaporated i8J^ cub. ft., or 114 gals., of water an 
hour, and the steam pressure was 50 It) per square inch. The 
engine drew a train weighing 13 tons 35 m. in 48 minutes, the 
rale being thus nearly 44 m. an hour ; subsequently it drew an 
average gross load of 40 tons behind the tender at 13-3 m. an 
hour. The Rocket possessed the three elements of efficiency 
of the modern locomotive — the internal water-surro\mdcd 
firc-bo.x and the multitubular flue in the boiler t the blast-pipe, 
by which the steam after doing its work in the cylinders was 
exhausted up the chimney, and thus served to increase the 
draught and promote the rapid combustion of the fuel ; and 
the direct connexion of the steam cylinders, one on eac,h side 
of the engine, with the two driving wheels mounted on one 
axle. Of the.se features, the hlast-])ipc. had been employed by 
Trevithick on his engine‘of 1804, and direct driving, without 
intermediate gearing, hafi been adopted in several previous 
engines ; but the use of a number (25) of small tubes in place 
of one or two large flues was an innovation which in conjunction 
with the blast-pipe contributed greatly to the efficiency of 
the engine. After the sueex-ss of the Rocket, the Stephensons 
received orders to l)uild seven more engines, which were of 
very similar design, though rather larger, being four-wheeled 
engines, with the two driving wheels in Iront anri the cylinders 
behind ; and in October 1830 they constructed a ninth engine, 
the Planet, also ior the Liverpool & Manchester railway, 
which .still more closely resembled the modern type, since the 
driving wheels were placed at the fire-box end. while the two 
cylinders were arranged under the smoke-box, inside the frames. 
The main features of the steam locomotive were thus estab¬ 
lished, and its subsequent development is chiefly a history 
of gradual increase in size and power, and of improvements 
in design, in material and in mechanical construction, tending 
to increased efficiency and economy of operation. 

In America the development of the locomotive dates from 
almost the same time as in England. The earliest examples 
used in that country, apart from a small experimental model 
constructed by Peter Gooper, came from England. In 1828, 
on behalf of the Delaware & Hudson Canal Company, which 
had determined to build a line, 16 m. long, from Ciarliondale 
to Honcsdalc, Pennsylvania, Horatio Alien ordered three 
locomotives from Messrs Foster & Rastriek, of Stourbridge, 
and one' from George Stephenson. The latter, named the 
America, was the first to he delivered, reaching New York in 
January 1829, but one of the others, the Stourbridge Lion, 
was actually the fir.st practical steam locomotive to run in 
America, which it did on the 9th of August 1829. The first 
American-built locomotive, the Best Friend, of Charleston, 
was made at the West Point Foundry, New A’ork, in 1830, and 
was put to work on the South Carolina railroad in that year. 
It had a vertical boiler, and was carried on four wheels all 
coupled, the two cylinders being placed in an inclined position 
and having a bore of about 6 in. with a stroke of 16 in. It 


is reported to have hauled 40 or 50 passengers in 4 or 5 cars at 
a speed of 16-21 m. an hour. Alter a few months of life it 
was blown up, its attendant, annoyed by the sound of the 
escaping steam, having fastened down the .safety-valve. A 
second engine, the West Point, also built at West Point Foundry 
for the South Carolina railroad, differed from the Best Friend 
in having a horizontal boiler with 6 or 8 tubes, though in 
other respects it was similar. In 1831 the Baltimore & Ohio 
Company offered a prize of $4000 for an American engine 
weighing 3J tons, able to draw 15 tons at 15 m. an hour on 
the level: it was won by the York of Messrs Davis ft 
Gartner in the following year. Matthias W. Baldwin, the 
founder of the famous Baldwin Locomotive Works in Phila¬ 
delphia. built his first engine. Old Ironsides, for the 
I’hiladclphia, Germantown & Morristown railroad ; first 
tried in November 1832, it was modelled on Stephenson’s 
Planet, and had a single pair of driving wheels at the fire¬ 
box end and a pair of carrying wheels under the smoke-box. 
His second engine, the I'l. L. Miller, delivered to the South 
Carolina railroad in 1834, presented a feature which has re¬ 
mained characteristic of American locomotives—the front 
I part was supported on a four-wheeled swivelling hogie-trurk, 
a device, however, which had been applied to Puffing Billy 
in England when it was rebuilt in 1815. 

The Liverpool Sr Manchester line achieved a success which 
.surpassed the anticipations even of its promoters, and in con¬ 
sequence numerous projects were started for the construction 
of railways in various parts of Great Britain. In the decade 
following its opening nearly 2000 m. of railway were sanc¬ 
tioned by parliament, including the beginnings of most of the 
existing trunk-lines, and in 1840 the actual mileage reached 
1331 m. The next decade saw the “ railway mania.” The 
amount of capital which parliament authorized railway com¬ 
panies to raise wa.s about yj millions on the avcnigc of the two 
years 1842-1843, 17J millions in 1844, 60 millions in 1845, 

132 millions in 1846, though this last sum was less than a 
quarter of the capital proposed in the schemes submitted to the 
Board of Trade ; and the wild speculation which occurred in 
railway shares in 1845 contributed largely to the financial crisis 
of 1847. In 1850 the mileage was 6635, in i860 it Wiis 10.410. 
and in 1870 it was 15,310. The increase in the decade 1860-1870 
was thus marly 50 %, but subsequently the rate of increase 
slackened, and the mileages in 1880, 1890 and 1900 were 17,935, 
20,073 and 21,855. I'' ffif United States progrc-ss was more 
rapid, for, beginning at 2816 in 1840, the mileage reached 9015 
in 1850, 30,600 in i860, 87,801 in 1880, and 11)8,964 in 1900. 
Canada had no railway till 1853. and in South America con¬ 
struction did not liegin till about the same time. France and 
Austria opened their first lines in 1828; Belgium, Germany, 
Russia, Italy and Holland in the succeeding decade; Switzer- 
j land and Denmark in 1844. Spain in 1848, Sweden in 1851, 
Norway in 1853, and Portugal in 1854; while Turkey and Greece 
delayed till i860 and 1869. In Africa Egypt opened her first 
line (between Alexandria and Cairo) in 1S56, and Cape Colony 
followed in i860. In Asia the first line was that between 
Bombay and Tannah, opened in 1853, and in Australia Victoria 
began her railway system in 1854 (sec also the articles on the 
various countries for further details about their railways). 

Transtonlinenlul Railways. — A railway line across North 
America was first completed in 1869, when the Union Pacific, 
building from the Missouri river at Omaha (1400 m. west of 
New York), met the Central Pacific, which built from San 
Francisco eastwards, making a line 1848 m. long through 
a country then for the must part uninhabited. This was 
followed by the Southern Pacific in 1881, from San Francisco 
to New Orleans, 2489 miles; the Northern Pacific, from St 
Paul to Portland, Ore., in 1883 ; the Atchison, Topeka & 
Santa F6, from Kansas City to San Diego ; and the Great 
Northern, from St Paul to Seattle and New Westminster in 
1893. Meanwhile the Canadian Pacific, a true transcontinental 
line, was built from Montreal, on Atlantic tide-water, to the 
Pacific at Vancouver, 2906 m. But these lines have been 
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dwarfod sinco i8qi by the Siberian railway, built by the 
Russian govfTiiment entirely across tiic continent of Asia from 
Chclialiinsk (1769 m. by nui east oif St Petersburg) to Vladi¬ 
vostok, a distance of 407,*^ m., with a branch trotn Khorbin 
about 500 m. long to Dalny and Port Arthur. The main line 
was finished in 1902, cxccT^t fur a length of about 170 m. in 
very dilheu t country around the south end of Lake lloikal; 
this vrtLs constructed in 1904, communication being maintained 
in the interval by lorry-boats, wl'iich conveyed all the carriages 
of a train across the lake, more than 40 m., when the ice 
permitted. A transciontinental line was long ago undertaken 
across South America from Iluenos Ayres to Valpttraiso, where 
the continent i.s only alwut 900 m. wide, 'I'hc last section 
through the Andes was finished in 1910. (II. M. K.) 

Genkkal Statistics 

Mileage .—At the clasc of 1907 there were approximately 
6oi,8c8 miles of railway in the world, excluding tramways. 
On the whole, the best .statisticid source fur this information is 
the annual computation published by the Archiv jur Eisenhahn- 
wesen, the official organ of the Prussian Ministry of Public 
\Vork.s ; but the figure quoted above utilizes the Board of 'I mde 
returns for the United Kingdom and the rei)ort of the Inter¬ 
state (k)mmerce Commission for the United Stoles. In the 
Unitefl States and in certain other countries, a fiscal year, 
ending on tlie 30th of June or at some other irregular period, 
is substituted for the calendar year. 

The partition of this lotal Ix'twren the princ^xal geographical 
<liviaums of the worltl is given in 'Inble 1. 

TABt.t f.—M iieagk of tuk World 

Miles. ) Miles 

Europe .... 199,^^71 1 Africa .... i.S.sifi 
.\mencu. . . . .J09, 974 j Australia . . . 17,706 

A.sia ... - 50,181 I 

Table II., cIa.SHifyiiig the mikyige of Eim>)>e, shows that Hubsta 
has taken the lead, instead t)t Gennaaiy, as in former y<*arb If 
the Asiatic portions of the Russian hhnnire w<‘rL- given in the same 
table, the total Russian mileage would appear nearly as large as 
that of Germany and Italy together. 


Taiii.e If. -Kattways of Europe in 1007 

Miles. Miles. 

Germany . . . ,^6.066 Portugal- . . . i.6Rg 

Austria-Hungary,uicluding Denmark . . . 2.141 

Bosnia aud 1 Icrzegovma 25.853 Norway . . . i.<rtj7 

Great Britainandirdaiul 23.108 Sweden . . . 8.322 

Franct; .... 29,717 Servia . 379 

European Russia, indud- Rumania . 1.005 

ing Finland . 36,280 Greece .... 771 

Italy .... 10,312 European Turkey, Bul- 

Helgium . . 4.^74 gariu. Rumeha i,068 

Holhind. . . . 2.230 Malta, Jersey. Lsle of 

Switzerland . 2,763 Man .... 68 

Spam .... 9,228 - 

Total . 199,371 


In the United States railway mileage now tends to incrcA.se at 
the rate of alightly over 5000 miles a year, wiiicli is about 2-^ % 
on the prc.scrit main lino mileage. In the 'eiglitus. the country 
passed through a period of competitive building, which ^j'as pro¬ 
ductive of much financial disa-ster. TTuis, in 1882. ii,'><>9 m. 
were built—an addition equivalent to more than n % of mileage 
them existing-^iid in 1887, 12,870 m. Wi.Te built Unjuatifiahle 
railway expansion Uarl much to do with the American commercial 
panics of 188.^ and 1893. After the reconstruction period of the 
1893 panic, however, the tendency for a number of yearn was to spend 
larger 8um.s in bettering cxi.sting railways rather than in new exten- 
S1011.S. The decade from 1890 until 1905, iucluHivc, saw huge sums 
.speiif on yards, paasing track.s. grade reduction, eliunuation of 
curves, substitution of large locomotives and car.s for small ones, 
tSre. During tho.se ten y»'ars. the route mileage increased 34.99T m.. 
O'* *7 %• while the mileage of .second, third, fourth and yard tracks 
and sidings increased m.. or nearly 57 %. The number of 

locomotives increased 12,407, or 33 %, and the nuntber ol freight 
cars, 545,222, or 42 %. Moreover, the avtTage tractive, power per 
locomotive and the average capacity per treight car advanced 
greatly in this period, although specific figures cannot be given. 

Thus it may fairly be .sairl that the railway .system of the United 
States was reconstructed Ixitwcen xSgO and 1905, so far aa concerns 
rails, .sleepers, ballast and Ihe general capacity of a given group 
of lines to p^orm work. About 1905, however, a new tendency 
became apparent. At that time the so-callod transcontinental 


railways, connecting the Pacific coast of the United States with the 
contra! portions of tlie country, and tlius with the group of railways 
reaching the Atlantic .seaboard, consisted of five railways within 
the borders oif the United States, and one in Canada. In Canada 
the Canadian Pacific was tlic only transoontinental line, extending 
from St John, «>n the bay erf Fundy, and from VJnebec, on the river 
St I-awrence, to Vancouvta', on tlie .strait of Georgia, the distance 
from St John lo Vancouver being approximately 3379 m. Within 
the boundaries of the United States the northernmost of the trans- 
oontinonUil lme.s was the Great Northern railway, extending from 
a point opposite Vancouver, and from Seattle, Wash., to 

Duluth, on Lake Superior, and to St Paul and Minneapolis, Minn., 
wluTc connexion through to Cliicago was math* over an allied line, 
the (Chicago. Burlington <% Quincy, owned jointly by the Great 
Northern and the Nort'lu'm Facific. 

Next, south of the Groat NortlK*m, lay the Northern Pacific 
railway, starting on the west from Portland, Ore., and Irom Seattle 
an<l Tacoma. Wash., and extending east to Duluth. St I’aul and 
Minneapolis by way of Helena. Mont, The Central Pacific-Union 
Pacific route to the coa.st. with its important affiliated companies, 
the Oregon Short Lmc and the Oregon Itaihoad & Navigation 
('4>i«ixiny, extended from San hrancisoo, CiU., and Portland, Ore., 
to Omaha, Neb., by way ol Salt Lake City ; the Atchison, Topeka 
A' Santa F6 extcndiHl from San Francusco and Los Angeles. Tal. 
to Chicago and to Galveston, T ex. ; wliile the Southern Paeifi*' had 
its lino Irofn San Franci.sco and Loa Angeles to Galveston and New 
Orleans, ruuimig lor the greater part ol the distance just north of 
the Mexican border. 

Thus it will Ix' observed that the five great cities of the I'acifir 
Coo-st—Se'altleand Tacoma, Wash., Portland. Ore., and .San hVancisco 
and Ix>s Angeic-s. t'oi.—were already wi'U supjiUcd with railways; 
but the growlli ot tlie fertile region lying west of llie traiuscontinental 
divide was most atliaclive to American railway builders; and 
railways serving llus district, almost all of them in trouble ten years 
befon'. were showing grt-at incrcu.ses in pamiugs. In 1^103 the 
Gould lines detertumed to enUT Uiis Pacific territory. HitJu-rto 
the we.stcTn terminus of tlus group ot hne.s liad be<*n Suit Lake t'-ity, 
Utah ; by the exceedingly bold construction of tht We.steru Fucific 
from Salt T^ake City to Oakland. Cal , opjio.site San b'ranciKCo. an 
additional Hyu‘ to the Pacific coast was provided, ha-\ing low grades 
and iR'ing in all respects well arkipti'd for cheap op<Tatjo'n. 

Shortly alter tlu* plaii.s were aniiuinice<l for bud<ung the Western 
l^acific, the Clucugo, Milwaukee »!^ St Paul aJ.so ikcidefl to exUud 
west Bclore that time the St Paul hud been a great local railway, 
operating primarily m the fiakotas, Minnesota, Iowa, W'iscoiisiu 
and Illinois; but by the construction of a long arm from the Missouri 
river to S^tokane, SeatUe and J'acomu, it liecaTne a traii&con tiuentul 
Ime of Uie first importancx-, avoiding the mistakes oi earlier railway 
builders by securing a line with easy gradient.s through the most 
favourable regions. 

At the same time that these, two exlensionB wctc being undertaken 
by old and well-CRtablLshed railw’ays. a new comj'jany—tlie Kansas 
City, Mexico & Orient—was engage<l in constructing a line almost 
tine south-west from Kansa.s (Tty, Mo , to tlie lower jiart of the 
gulf of California in Mexico ; w iiih' an additional indejw-ndent 
company was under construction from Denver in a north-westerly 
direction towards the I-^ilic coast. The guarantee for this activity 
may bi? illustrated by a single fact : tiie combined building opera 
tion.s. in 1908. of Siin Francisco, .Seattle, Fortland, Los Augeies, 
.Spokane and Slalt T.ake City' exceeded the combined building opera¬ 
tions of Philadelphia, Pittsburg, Kan.sas City. Boston, Baltimore 
and Cincinnati during the same year. Son Jf^'rancisco spent more 
m new periuanenl .structure.s than Pliiladelphia, and Seattle .spent 
more than Pittsburg. 

Recent American railway development, view'od in its larger 
aspects, has thus been charactcrizeu by what niav be describe} 
as the rediscovery of the f^acific coast. How far this movi'ment 
will extend it is inipussible lo say ; it is certain, however, that it 
will l>e enormously important in re-aligning trade conditions in 
the I’nilcd Stato.s, Canada and Mexico 

Table III. iTIiistrates the railway mileage in the continent of 
America at the clo.se of 1907. 


XautE III.—VtAiLWAYs or jVmerica in 1907 



Miles. 


Miles. 

United Slates 

• :.V>,y49 

Dutch Guinna 

37 

Canada 

^-’.452 

Ecuador 

iXf, 

Newfoundland 

f ',66 

I’eru 

- 1.3.33 

Mexico 


Bolivia 

. 702 

Central America. 

I.W2 

Hraai) . 

. 10,714 

Greater Antilh;.s . 

-.4,10 

Paraguay 

157 

lA'sser Antilles . 

336 

Uruguay 

. 1,2IU 

C olombia 

449 

Chile . 

• -.939 

Venezuela . 

634 

Argentina 

■ >3.673 

British Guiana . 

. 104 

Total 

. .F‘‘;>974 


Outride the United States and Canada, the most interesting 
American developments are in Mexico and Argentina, these countries 
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having nearly the same amount of railway mileage. In Mexico the 
national guvernment in carrying out a connistent policy ol developing 
its railway lines. It has succeeded in testoring tliu credit of these 
eiiterprises, and is proceeding with care and skill todocm the lines 
into an efficient transportation syslcm. In Argentina about 15% 
(rf the railways are owned and operated by the government, the 
balance being in the hands oi private companies, largely coutrollcd 
in England. Development oi those linefl Ims been primarily an 
extension from the larg(; cities in Ihe ea.st to the agricultural districts 
in the west, but a clmnge of great iin]x>L‘taucc was brought about 
in igto by the completion of the last tunnel on the Argentine 
Transandinc Railway, which serves to connect Santiago, Valparaiso 
and the other great cities ol Uie west coast with iiuenoK Ayres, 
Montevideo, Bahia. Bjodc Janeiro and the otlicr great cities ol tin- 
east coast. Natural^' the company named does not reach all ol 
these points, but its line across tlie Andes supplies the indispcnsabU- 
link of comnuuucation, in the absence of which the ea.st coast towns 
and the west coast town.s have !iitherlo been a« widely 8eparate<l 
as if they had been located on dificrent continents—indt«d, fax 
more widely se})arated in point of tnne and of freight charges than 
Groat Britain and the I hilled Slates. 

'rable IV, siiows (ks closely as possible the railway routi- mileage 
open in Asia at the close of 1907. 


lABLa IV.- -KAinwAYS ni-- Asia in T907 



Miles, 


Miles, 

Central Russia in Asia . 

2,808 

Malay States 

636 

Siberia and M a n - 


Dutch East Indies , 1.509 

chuna 

5.56^ 

Siam 

571 

China .... 

4, Ihj 

Ceylon . 

5 bl 

Kor-'a .... 

688 

Cochin China 


Japan .... 

Coij 

CamlKKiiu 


British India 


Annain 


Persia 

.13 

Tonkin 

1,761 

Asia Minor, Syria, Arabia 


J’ondichcrry 


and Cyprus 


Mahw-cn 


Portuguese East Indies 

51 

I^Iiilippines 



i Total . 

.Mlliough more than hall ol the total mileage of Asia is in Bnlish 
India. il is probable that llie greatest proporlioiiale gains in Ihe 
near futun- will he in Cljina. Siberia and Manclmria, and Central 
Russia in Asia. In propoVtion to its populalion China has the 
least railuay <lovelopment ot any of the great coimtneb of the 
world ; tlie probability that its yire.seiit commercial awalrtming 
will extend se< nii5 large, and 111 that case it will need a vast increase 
in it.s interior comniunication.s 

In .\frica, It will be seen Table V. that the railway lmle^^^ in 
the British possessions amounl.s to almost five-sixths of the total. 


'lAHiii, V --Rah WAYS ok Akkica in iot )7 

Miles, I Miles. 

Egypt .... 3,^45 . BritishProvince-h,except 

•Mgier.s and Tunis . 3.049 j South Africa . . I .-35 

Congo State.s . . 399 j French Province.^ . . 1,246 

Abyssinia . . 192 I 1 Uilian Provinces . 71 

British South .^^nca . 7.028 J Portuguese l*ro 

Gennaii Provinces . i,J4<S j vinces . . . 70J 

j Total iX.jrO 


T 1 k‘ so-cailed Cape-to-Cairn route shows occa.SJonal exlcnsion.s, 
particularly in the opening up of new country in t'entrul Africa 
by the Rhodesian railway system. I'he Rhodesian railway system 
m iqio had pcnctrati'd north of Broken Hill, which is just above 
the lifLeenlh parallel of south latitude, while the Egyptiaji railway 
system had reached Gondokoro. located close to the fifth parallel 
of north latitude The intervening distance, through country 
exceedingly unhealthy tor white men, and thcreiore. promising no 
traflic except raw materials, not seem a likely field for rapid 
railway extension. 

Ill Australia the increase in railway itiiloagc in the hve years 
ending December 31st. 1007 was about 7 % — a small proportion 
as compared wKli America, Asia or Africa. The greatest increase, 
both relative and absolute, wa.s in Queensland ; the .smalleat in 
South Australia, which added only 24 m. during the five years. 
Yet the mileage open per rn.ooo inhabitants in Australia, as a 
whole, for surpasses tliat in any other of the broad geographical 
ilivisions. 


Table VI.— 

•Hailwavs gF Avstraha in 1907 



Miles, 


Miles. 

New Zealand • 

• 2,571 

(hjeensland . 

3 . 4‘>5 

Victoria ■ 

.G 317 

Tasmania 

620 

New South Wales . 

. 3.47 ^ 

West Au.stralia 

2 . 25 Q 

South Australia 

. 1.924 

! Hawaiian Group . 

88 



1 T otal . 

19.855 
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Table Vll. illu.stratoK the mileage open to the end of 1907 per 
100 sq.m, of territory and per io,anc< inhabitants. It will lx- observed 
tiiat Belgium leads all the countries of the world in what may be 
called its railway dcn.sity, with the United Kingdom a far-distant 
secoml in the list, and Ik-rsia last, in railway mileage per 10,000 
inhabitants, however, Queensland, hi the Australian group, reports 
a figure much greater than any other country ; ivhile at the other 
eiul of the list Rersia htdds tiie ri-cord for isolation. 

Table VTi.—M ile.s open at the End of 1007 


Europe 



Per TOO 

Per klooo 


sq. miles. 

hihabitanl.s. 

(h-rmany. 

. 17.2 

0.4 

Austro-Hungary .... 

10.0 

h'b 

Vnitod Kingdom .... 

ly-o 

.P6 

Franc(‘. 

. 14 2 

7.6 

Russia in Kurope, including Fmlanil 

. 1-8 

. 3-4 

Italy. 

93 


Belgium. 

. 42.8 

7-3 

Holland. 

. 150 

. 3*9 

Switzerland ..... 

. 17-2 


Spain ...... 

. 4-8 


Portugal. 

4-7 

3'1 

l')ennu«k. 

- i 4‘3 

8-7 

Norway ... 

* C 3 

1’2 

Sweden ..... 

4.8 

10-2 

Servia ...... 

2-i 

t -5 

Rumania ..... 


3-4 

Greece. 

.51 

3--2 

Turkey in Europe, Bulgaria. Rumelia 

ly 

2f' 

Malta, Jersey, Man 


i.y 

Total 

5 - i 

5-1 

Aifiertca, 1907 

Per TOO 

Pc-r io,tH>(> 


s(j. mile.s. 

inhabitants. 

United State.s .... 

(^•4 

20-H 

Canada...... 

o.() 

42.I 

Newfoundland .... 

l-fi 

U-T 

Mexico...... 

I 8 

9-4 

Colombia ..... 

()-o8 

i •<) 

Venezuela ..... 


2.(» 

British (iuiaiui .... 

O-II 

3*5 

Ivquador ..... 

o* 10 

1*3 

l^eru ...... 

0*32 

2.9 

Bolivia...... 

0-l6 

3*1 

Brazil ...... 

0-32 

7 i 

Pai'aguay. 

U-I() 

^•5 

Urugnav ..... 

1-8 

13.0 

Chile . 

1-0 

8.9 

.Argentina * . 

1-3 

28-0 

Asia, X907 

Per loo 

Per 10,000 


.s([. miles. 

inliabitants. 

Central iriissia in Asia . 

^•3 

3-6 

Siberia and Manchuna. 

<»-IT 

9*8 

Clnn«i. 

0*1 

0-12 

Korea ...... 

. cv-S 

O -08 

Japan . 

linlish India .... 

• . 3-1 

1-4 

1*1 

1*0 

Oylon. ..... 

2-3 


Persia . . ... 

o*oc>3 

0-04 

Asia Minor. Syria. Arabia. Cyprus 

0.5 

T '5 

Portuguc.se Indies 

■ 3-5 

0.9 

Malay Archipelago 

U 9 

8.8 

Dutch Indies 

0*0 

0-5 

Siam*. 

. 0‘1C» 

o.i> 

Africa, 1007 

IhT xoo 

iVr lo.ooo 


sq. miles. 

inhabitants. 

Egypt. 

i *0 

3-5 

.Algiers and Tunis 

0-8 

4'.S 

Cape Colony. .... 

1-3 

21-6 

Natal . ‘ .... 

. 3-5 

12*0 

Transvaal ..... 

i-l 

J 5-7 

Orange Colony .... 

. 18 

42.6 


Tomplete estimates for the balance of Africa not a\-ailablc. 


^ No Hccuiate returns for Central America, Greater and Lesser 
Antilles and Dutch Guiana. i 

* Estimates of area and population incomplete for Cpcbtn China, 
Cambodia. Aunam, Tonkin, Pondicherry, Malacca and Philippines. 
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rightly subordinated to the main task to be accomplished. Con¬ 
quest is not usiially bloodless, whether achieved at the van of a 
marching column or at the head of a hastily-built railway, and the 
process under *which the American railway system took form left 
the way open for a distressing record of accidents to the traveller 
and the railway servant. But as traffic becomes more dense, year 
by year, the rebuilding process is constant, and American railway 
lines are gradually l>ecoming safer. 

In Europe the average route-mile capital is {,2y,o}6, and Table IX. 
shows the differences between various countries. 

Tablh IX.—Route-Mile CAriTAL in Europe 


of the world in 1907 was estimated by the Archiv fur Eiaenbahnwvu'n 
at ;^8,g8b, 150,000; (he figure is necessarily incomplete, though it 
serves as a rough appro.\imation. This total was divided nearly 
evenlv between the countries of Europe and the rest of the worUl. 

The iJnited States of America, with a capital of 
invested in its railways on the .:{i)tli of June loiXl, was easily ahead 
of every other country, und in igoS the figure was increased to 

^3,443.027,(>85. of which ^2.636 ,i;6o,o 89 was m the hands of the ^ . . 

public. On a route-mileage basis, however, the capital cost of the 1 operation through statistics ha.> two distinct aspect.s. It has 
Hrirish railway system is far greater than that of any other country | statistics furnish the means by which the 


New Zealand 

Australia, 1907 

Per 100 
sq. miles. 

• 2-4 

Per 10,000 
inhabitants. 

Victoria 


■ 3-9 

28-5 

Now South Wales 


. 1*1 

25-4 

South Australia . 


016 

530 

yuecn.sland . 


• 0-.5 

70*2 

Tasmania 


2-4 

36-0 

West Au.stralia 


O-Ifi 

54-8 

Hawaiian Group . 


■ >-3 

8-1 

Total 

Capital .—The total construction capital 

invested in 

35*9 

the railways 


Germany (1907). 

. £22.298 

France(1905) . 

. 35,28s 

Belgium (State railways 1906) 

35.381 

Italy (State railways 7906-7) 

36,008 

Denmark (State railways 1907-8) 

> 0,433 

Norway (1907-8) .... 

. . 8,027 

Sweden (1905). 

6,647 

Russia (exeluding Finland ; 1905) 

>6,534 

Finland (State railw.ays 1907) 

7 .. 3 O 0 

Statistical .Study of Railway Operation.- 

-The study of railway 


in the world, partly because a vast proportion of the lines arc double, 
treble or even quadruple, partly because the safety reqnircmenis 
of the Board of Trade and the high staiulards of the original builders 
mu<le actual construction very co.stly. 

The total paid-up railwaycapitalof thelbiited Kingdomamounted. 
in 1008, to /;i,310,533.212. or an average capitah/ation ol ;^5(>.470 
per route mile, though it should be noted that this total included 
106,364,618 of nominal additions through " stock-spUltiug." dtc. 
Per mil(“ of single track, the capitalization in England ami Wales. 
5 SvOtlaiid. Ireland and the United Kingdom, is shown in Table VlTl. 

'PABLU VIII,— I’ML)-OP (?APirAi., i<^oS 


Roiiic 

Miles. 


I vSiiigle- 
I Track 
i Miles. 


Paid-up 

Ciipilal. 


., P.iid-up 
per 

I Route 
i Mile. 


tier 

Single- 

Track 

Mile. 


England and 
Wales . 
Scotland . 
IreUmi 

United Kingdom 


IS.W 9 129.748' 
3.843 ' 5 . 53 '" 
3.393 4,037 

23.205 39 , 3 i<> 


080,138,674 !;i67,5i3 ,;C36,3oq' 
>85,345.494 , 48,22.*; 33,510' 
45,049,044' 13,390, 11,15.) 

>, 3 ' 0 , 533.212 5 <'. 47 f>; 33 .- 3.33 




The table exclutles suliiiRs, because they cannot fairly be compar.'.! 
with runninj; tracks, mile for nule. V’et the mileaRe of siiliiiRs m 
tlie United Kingdom amounted to 14.353 >» I9<>8, and the cost of 
constructing, them was probably not far froni 7;6o.o.k>,ooo. 

On a siiifile-track-inile Ijasis, the following c.>mpans.*n may b.- 
made l.ctweeu apparent capital costs m Oreat Britain and the 
United States : — 

Single-Track i-hiid-up Capital 

Mileage. per Mile. - 

United Kinpilom. 1908 . . 19 ,316 £ 33.333 

United States. 190K . . 254,192 10,372" 

Tile iiguri'S fur the Umted Slates ar.- ironi tiie report of the Inter¬ 
state C'-ommerce Commission for the year ended ,30tli of June 190K. 
and comprise mileage of first, second, third and fourlli tracks, and 
paid-up capital in tlie hands of tlie pulihc only. The Jfritisli figures 
are from tlie Bo,ard of 'I rade returns for the calendar yeiu- 1908, 
In comparing the figure,-,, it should l>e noted that main line mileage 
in tlie eastern stales, as for example that of the Pennsylvania 
railroad and the New York. New Haven . 5 : Hartford, does not 
iliffer greatly in stan.lards of safety or in unit cost from the best 
Ilritish construction, altliough improvement work in America is 
charged to income far more liberally than it has been in England. 
Util there are long stretches of pine loam in the South where branch 
lines can be, and arc, built and equipped for £24<X) or less per mile, 
while the construction of new main line in the prairie region of th.’ 
West ought not to cost mori- than £4000 per single-track-mile, 
under present conditions. 

The proldem of the early r.ailway builders in the ffnited Slates 
was to conquer the wilderness, to buihl an ciiqiire, and at the same 
time to bind the Ea.st to the West and the North to the South. 
There can be little doubt but that tlu> finited Slates would long 
ago have disintegrated into separate, warring rejiuhlics, had they 
not been hound together by railwmys, ami standards of saf.-ly were 

* These figures are di'rived from a total. They arc not exact, 
but may be taken as representing an approximation correct within 
one per cent. 

* Dollars to pounds sterling (ni 4 S7. 


railway miinager disciplinc.s liis property ; this is the aspect 
of control. On the other hand, the banker, the government 
official and the economist u.se railway statistics to obtain 
information which may be characterized as static rather than 
dynamic. Both uses ultimately rest upon comparison of the 
observtxl data from a certain property with the ob.served data 
from other properties, or with predetermined standards of 
performanee. 

In general, the British working unit .supplied as public infor¬ 
mation has always been the goods-train-mile and the passenger- 
train-mile, these figures being the products ol the number of 
trains into the number of miles theyhavetravelled. In .America, 
the Ixtsir. units have been the ton-mile and the passenger-mile, 
and these figures arc now required to be furnished to the 
Interstate Commerce Commission and to mo.st of the state 
commissions as well. Both the British manager and the 
American manager, however, are supplied with a considerable 
number of dailv, weekly and monthly reports, varying on 
different railways, which are not made public. The daily 
sheets usually inelude a .summarized statement of the per¬ 
formance of every tram on the line, covering the amount of 
business done, the destination of the loads, Ac. For a number 
of years there has been a movement in Great Britain to require 
the inclusion of ton-mile statistics in the stated returns to the 
Board of Trade, hut mo.st railway managers have objected 
to the change on the ground that their own confidential infor¬ 
mation was already adequate for purposes of rontrol, and 
that ton-mile statistics would require additional clerical force 
to a costly extent. The Departmental Committee of the 
Board of Trade, sitting in iqoq to consider railway accounting 
forms, while recommending ton-miles to the careful ronsidera- 
tion of those responsible for raitway working in Great Britain, 
considered the question of their necessity in British practice 
to be still open, and held that, at all events, they should not be 
introduced under compulsion. 

Kkkerknces.— A miual Reports ot the Intcrslnle Commerce Com¬ 
mission; Voor'i Manual of Railnmis (annual. New York); Statistical 
Abstract of the Unilci! Stales (amuial. Washington, pubhslieil by the 
U.S. Bureau of Statistics) ; A. T. Hailley, Railroad Transportation, 
Its History and Laws (New Y’ork, 1885); K. R. Johnson, American 
Railway Transportation (New York. 1908); L. G. McPherson. 
Railroad Frciftht Rales (New A’ork, 1909); S. Daggett, Railroad 
Reorganization (Boston, 1908) : M. 1 .. Byers, Ee.onomie.s of Railway 
Operation {fiev/Voris, 1908) ; K. R. Dewsnup (eil,), Raiftcffy Drganicrt- 
tion and Working {Vhieagu, 1906) ; Interstate. Commerce Commission ; 
Rale Regulation Hearings before the tt.S. Senate Committee (Washing¬ 
ton, 5 vols., 1905) ; und on current matters. The Official Railway 
Gi(7i/c (monthly. New A'ork), the Railroad Age Gazette (w'e^ly, New 
York) and the Commercial and Financial Chronicle (weekly, Ni-w 
York). (R. Mo.) 

licONOMICS AND LkoISI-ATION 

It wa.s at one time an axiom of law and of political economy 
that prices should be determined by free competition. But in 
the development of the railway business it soon became evident 
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that no such dependence on free competition was possible, 
either in practice or in theory. This difficulty is not peculiar 
to railways ; but it was in the history of railway economy 
and railway control that certain characteristics which arc 
now manifesting themselves in all directions where large 
investments of fixed capital are involved were first brought 
prominently to public notice. 

I'br a large number of those who use a railway, competition 
in its more obvious forms does not and cannot exist. Inde¬ 
pendent carriers cannot run trains over the same line and 
underbid one another in offering transportation services. It 
would be practically impossible for a line thus used by different 
carriers to be operated either with safety, or with economy, or 
with the advantage to the public which a centralized manage¬ 
ment affords. It is equally impossible for the majority of 
shippers to enjoy the competition of parallel lines. Such duplica¬ 
tion of railways involves a waste of capital. If parallel lines 
compete at all points, they cause ruin to the investors. If 
they compete at .some points and not at others, they produce 
.a discrimination or preference with regard to rates and facilities, 
which builds uj) the competitive points at the expense of the 
non-competitive ones. Such partial competition, with the 
discrimination it involves, is liable to be worse for the public 
than no competition at all. It increases the tendency, already 
too strong, towards concentration of industrial life in large 
towns. It produces an uncertainty with regard to rates which 
prevents stability of prices, and is apt to promote the interests 
of the unscrupulous speculator at the expense of those whose 
business methods uri' more conservative. .So marked arc these 
evils that .such partial competition is avoided by agreements 
between the competing lines with regard to rates,and by divisions 
of traffic, or pools, which shall take away the temptation to 
violate .such rale agreements. The common law has been 
somewhat unfavourable to the enforcement of such agreements, 
and stiituU'sin the I'nitcd'States, both local and national, have 
attempted to prohibit them ; but the public advantage from 
their existence has been so great as to render their legal dis¬ 
abilities inoperative. In those parts of the continent of Europe 
where railways are owned and administered by state authority, 
the necessity for such agreements is frankly admitted. 

Hut if rates are to be fixed by agreement, and not by com¬ 
petition, what principle can be recognized as a legitimate basis 
of railway ralemaking? Tlie first efforts at rtiilway legis¬ 
lation were governed by the equal mileage principle; that is, 
the attempt was made to make rates proportionate to the 
distance. It was, however, soon .seen that this was inadmissible. 
.So much of the expense of the handling, both of freight and of 
passengers, was independent of the length of the journey that 
a mileage rale sufficiently large for short distances was un- 
nece.ssarily burdensome for long ones, and was bound to destroy 
long-distance traffic, if the theory were consistently applied. 
The sy.stem has been retained in large meiisure in passenger 
busine.ss, but only because of the conflict which inevitably 
occurs between the authorities and the passengers with reg-ard 
to the privilege of breaking and resuming a journey when 
pas.senger rates are arranged on any other plan. In freight 
schedules it has been completely abandoned. 

A somewhat belter theory of rate regulation was then framed, 
which divided railway expenditures into movement expense, 
connected with the line in general, and terminal cxpcn.se, 
which connected itself with the stations and station service. 
Under this system each consignment of freight is compelled to 
pay its share of the terminal expense, independently of di.stance, 
plus a mileage charge proportionate to the length of the journey 
or haul. There has Ijccn also a further attempt in England 
to divide terminal charges into station and service terminals, 
according to the nature of the work for which compensation is 
sought. But none of these classifications of expense reaches 
the root of the matter. A system of charges which compels 
each piece of traffic to pay its share of the cliarges for track and 
for stations overlooks the fundamental fact that a very large 
part of the expenses of a railway—more than half—is not 


connected either with the cost of moving traffic or of handling 
traffic at stations, but with the cost of maintaining the property 
as a whole. Of this character are the expenditures necessary 
for maintenance of way, for general administration and for 
interest on capital borrowed, which are almost independent 
of the total amount of business done, and quite independent of 
any individual piece of business. To say that all traffic must bear 
its .share of these interest and maintenance charges is to impose 
upon the railways a rate which would cut off much of the long¬ 
distance traffic, and much of the traffic in cheap articles, which 
is of great value to the public, and which, from its very magni¬ 
tude, is a thing that railways could not afford to lose. It is also 
a fact that with each recurring decade these general expenses 
(also called indirect, undistributed or fixed charges) have on 
increased importance as compared with the particular (direct, 
distributed or operating) expense attaching naturally to the 
particular portions of the traffic. For with increased density 
of population it becomes profitable to make improvements on 
the original location, even though this may involve increR.sed 
charges for interest and for some parts of its maintenance, for 
the sake of securing that economy of operation, through larger 
train-loads, which such an improved location makes possible. 

Whatever the ostensible form of a railway tariff, the con¬ 
tribution of the different shipments of freight to these general 
expenses is determined on the principle of charging what the 
traffic will bear. Under this principle, rates are reduced where 
the increase of business which follows such reduction makes the 
change a profitable one. They are kept relatively high in those 
cases where the expansion of business which follows a reduction 
is small, and where such a change is therefore unprofitable. 
This theory of charging what the traffic will hear is an un¬ 
popular one, because it has been misapplied by railway managers 
and made an excuse for charging what the traffic will not bear. 
Rightly applied, however, it is the only sound economic principle. 
It means taxation according to ability—that ability being 
determined by actu.d experiment. 

In the practical carrying out of thisprinciplc,rail ways divide all 
articles of freight into classes, the highest of which are charged 
two or three, or even four times the rates of the lowest. This 
classification is based partly upon si>ecial conditions of service, 
which make some articles more economical to carry than others 
(with particular reference to the question whether the goods 
are offered to the companies in car-loads or in small parcels), 
but chiefly with regard to the commercial value of the article, 
and its consequent ability to Itear a high charge or a low one. 
For each of these classes a rate-sheet gives the actual rale- 
charge per unit of weight between the various stations covered 
by the tariff. This rate increases as the distance increases, 
but not in equal proportion ; while the rates from large trade 
centres to other trade centres at a great distance are not higher 
than those to intermediate points somewhat less remote ; if 
the law permits, there is a tendency to make them actually 
a little lower. Besides the system of charges thus prescribed 
in the classification and rate-sliect, each tariff provides for a 
certain number of special rates or charges made for particular 
lines of trade in certain localities, independently of their relation 
to the general system. If these special rates arc published in 
the tariff, and are offered to all persons alike, provided they 
can fulfil the conditions imposed by the company, they are 
known as commodity rates, and are apparently a neces.sity 
in any scheme of railway charges. If, however, they arc not 
published, and are given to certain persons as individual favours, 
they become a prolific source of abuse, and are quite indefensible 
from the standpoint of political economy. 

While the superficial appearance of the railway tariff is 
different for different countries, and sometimes for different 
parts of the .same country, the general principles laid down 
are followed in rate-making by all well-managed lines, whether 
state or private. It is a mistake to suppose that the question 
of public or private ownership will make any considerable 
difference in the system of rate-making adopted by a good 
railway. A state system will be compelled, by the exigencies 
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®^g6 its rates to pay interest on its 
thenvl' ' * private company will generally be prevented, by 
, competition of railways in other parts of the country 

Wmcn >t'serves, from doing very much more than this. TTie 
relative merk of the two systems depcnd.s upon the question 
now we csiv secure the best efficiency and equity in the applica¬ 
tion of the principles thus far laid down. There are three 
diSerent systems of control:— 

1. Private operation, subject only to judicial regulation, was 
exemplified mo.st fully in the early railway history of the United 
States. Until 1870 railway companies were almost free from 
special acts of control; and, in general, any company that 
could raise or borrow the capital was allowed to build a railway 
wherever it saw fit. In the United Kingdom there was almost 
ns much immunity from legislative interference with charges, 
but the companies were compelled to secure specwil charters, 
and to conform to regulations made by the Board of Trade in 
the interests of public safety. The advantage of this relatively 
free system of railway building and management is that it 
secures efficient and ]}rogre.ssive methods. Most of the im¬ 
provements in operation and in traffic management have had 
their origin in one of these two countries. ’I'hc disadvantage 
attendant upon this system is that the courts arc reluctant to 
exercise the right of regulation, except on old and traditional 
lines, and that in the face of new Inisiness methods the public 
may be inadequately protected. There is al.so this further 
disadvantage, that in the gradual progress of consolidation 
railway companies take upon themselves Ihc aspect of large 
monopolies, of whose apparently unrestricted power the jjuhfic 
is jealous. As a result of these difficulties there lias iiecn, iMilh 
in the United Kingdom and in the United States, a j>rogre.s.sivc 
increase of legislative interference with railways. In the former 
the Railway and Uanal Traffic Act of 185.1 specially prohibited 
preferences, either in facilities or in rates. The Regulation of 
Railways Act of 1873 provided for a Railway Commission, 
which shuulrl be so constituted as to take r.ognizanrc of rases 
on the investigation of which the courts were reluctant to enter, 
fi'inally, the legislation of 1888 put into the hands of a rcorganizixl 
Railway Commission and of the Board of Trade powers none 
the loss important in principle because _their action has been 
less in its practical effect than the advocates of active control 
demanded. In the United States the years from 1870 to 1875 
witnessed sweeping and generally ill-considered legislation 
(“ Granger ” Acts) concerning railway charges throughout 
the Mississippi vafiey ; while the years from 1884 to 1887 were 
marked by more conservative, and for that reason more en¬ 
forceable, acts, which culminated in the Interstate Uommercc 
Act, prohibiting personal discrimination and gradually restrict¬ 
ing discrimination lietween places, and providing for a National 
Commi.ssion of very considerable power—not to speak of the 
pooling clause, which was extraneous to the general purpo.se; 
of the act, and has tended to defeat rather than strcngtlien its 
operation. 

j. Operation by private companies, under specific ptwisions 
oj the government authorities with regard to the method of its 
exercise, has been the policy consistently carried out in France, 
and less systcmatu^ally and consistently in other countries 
under the domination of the l.atin race. It was believed by its 
advocates that this system of prescribing the conditions of 
construction and operation of lines could promote public safety, 
prevent waste of capital and secure pa.sscnger.s and shippers 
against extortionate rates. These expectations have been only 
partially fulfilled. Well trained as was the civil service of 
France, the effect of this supervision in deadening activity 
was sometimes more marked than in its effect in preventing 
abuse. Moreover, such a system of regulation almost neces-sarily 
carries with it a guarantee of monopoly to the various com¬ 
panies concerned, and not infrequently large gifts in the form 
of subsidies, for without such aid private capital will not sub¬ 
mit to the special burdens involved. These rights, whether of 
monopoly or of subsidy, form a means of abuse in many direc¬ 
tions. Where the government is bad, they are a fruitful 


.source of corruption; even where it is good, they enable the 
companies to drive hard bargains with the public, and prevent 
the expecterf benefits of official control from being realized. 

3. Stale operation and monership is a system which originated 
in Belgium at the beginning of railway enterprise, and ha.s been 
consistently carried out by the Scandinavian countries and by 
Hungary. Since iSfio it has been the policy of Australia. 
It has generally come to be that of Germany and, so far as the 
finances of the countries allow, of Austria and Russia ; British 
India also affords not a few examples of the same method. The 
theory of .slate ownership is excellenl. So large a part of 
the railway charge is of the nature of a lax, that there seem to 
Ik a priori reasons for leaving the taxing powers in the hands of 
the agents of the government. In practice its operation is far 
more uncertain. Whether the intelligence and efficiency of the 
officials charged by the state with the handling of its railway 
system will be sufficient to make them act in the intert'st of the 
public as fully as do the managers of private corporations, is a 
question who.se answer can only he determined by actual 
experience in each ca.se. 11 they fail to have these qualities, 
the complete monopoly which a government enjoys, and the 
powers ol borrowing which are furnished by th<' use of the public 
credit, increase instead of diminishing the danger of arbitrary 
action. unprogre.s.sivene,s.s and waste of capital. ICven in 
matters like public safely it is by no mctins certain that govern¬ 
ment authorities will do so well .as private ones. The question 
is one which practical railway men have long since ceased to 
argue on general principles ; they recognize that the answer 
depends upon the respective degree of talent and integrity 
which characterize the business community on the one hand and 
the government officials on the other. 

.Authorities. —On economics of coaslniction and of operation, 
sec Welhntitoii, The Economic Theory of Railway Location (slh cd., 
New York., iS^Oi. On principles Rovenung railway rates in general, 
and spetifically in EngIdtKi, see Acworth, The Railways and the 
Traders (London. iSrji). On comparative railway legislation and 
the principles governing it. see Uadley, Railroad Transportation ; 
its History and its Laws (Now York, 18.S5). CHi the history of radway 
legislation in Ltiglaiul, .see Cohn. ICnlsr.^iuhitiif^en nber die Englische 
Eisenhahnpotilik (I,eipzig. 1874 83). On practice concerning rate.s 
in continental Eurojic, sec Ulrich. Has Eisenbahnlarifwesen (Berlin, 
i.s.Sft). (Since tins wa.s publi.shed, coiitinenl.al pas.senger rates hai'e 
fallon. The French translation - P.aris, iSpS—gives Russian lajiffs.) 
On the question ol "nationalization” (t.c. .stale ownership anil 
oiien-vtion), sec an article by Kdgar Crainmond in tlie Qnaeterli 
Ttanew (I.ondon) for October uioq. wducli cites, among other works 
on the subject, Clement Edwards's Railway Nationatizatinn (rHijk); 
Edwin A. Praft's Railway Nationatization (iqoH), and E. .A. Davis’s 
Hationalizalion of Railways (ic>o8), (A. T. H.) 

Bumsii R.mlwav Lf.oi.slation 

The first thing a railway company in Great Britain has to do is 
to obtain a special or private act ol parliament autliorizing the 
construction of the line. Not tlmt the mere laying or 
working of a railway requires parliamentary sanction, 
so long as the work does not interfere with other 
people’s rights and interests. An exampli; of a railway built 
without any legislative authority is the little mountain railway 
from T.lanberis to the summit of Snowdon, which was made by 
the owner of the land through which it passes. Such a railway 
has no statutory rights and no special obligations, and the 
owner of it is liable to be sued for creating a nuisance if the work¬ 
ing of the line interferes with the comfort of tho.se residing in the 
neighbourhood. When, however, a company desires to construct 
a line on a commercial scale, to acquire land compulsorily, to 
divert rivers and streams, to cross roads either on the level or 
by means of bridges, to pass near houst^i, to build tunnels or 
viaducts, and to execute all the other works incidental to a 
railway, and to work the line when completed without inter¬ 
ference, it is cs.sential that the authority of parliament should 
be obtained. The company therefore promotes a bill, which 
is considered first by select committees of the two houses of 
parliament, and afterwards by the two houses themselves, 
during which period it face.s the opposition, if any, of rival 
concerns, of local authorities and of hostile landowners. If 
this Is successfully overcome, and the proposals meet with the 
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approval of parliament, the bill is passed and, after securing 
the Royal Assent, becomes an act of parliament. The company 
is then free to proceed with the work of construction, and 
at once becomes subject to various general acts, such as the 
Companies Clauses Act, which affects all joint-stock companies 
incorporated by any special act; the Land Clauses Act, which 
has reference to all companies having powers to acquire land 
compulsorily ; the Railway Clauses Act, which imposes certain 
conditions on all railways alike (except light railways); the 
various Regulation of Railways Acts ; the Carriers Protection 
Act; acts for the conveyance of mails, parcels, troops j acts 
relating to telegraphs, to the conveyance of workmen and to 
the housing of the labouring classes ; and several others which 
it is unnecessary to specify, from the early days of railways 
parliament has also be,en careful to provide for the safety of the 
public by inserting in the general or special rxts definite con¬ 
ditions, and by laying upon the Board of Trade the duty of 
protecting the public using a railway. 

The first act which has reference to the safety of passengers 
is the Regulation of Railways Act of 1842, which obliges exery 
railway company In givi^ notice to the Board of Trade 
of its intention to open the railway for paasengor 
traffic, and places upon that public department the 
duty of inspecting the line before the opening of it takes place. 
If the officer ap[)ointed by the Board of 'I'rade should, after 
inspection of the railway, report to the department that in his 
opinion th ■ opening of the same would be attended with 
danger to the public using the same, by reason ot the ini omplete- 
ness of the works or permanent way, nr the insufficiency of the 
establishment for working sucli railway,” it is lawful (or the 
department to direct the company to postpone the opening of 
the line tor ativ period not exciieding one month at a time, the 
process being repeated from month to month as often as may be 
necessary. The company i.s liable to a fine of twenty pounds a 
day il it should open tlie line in contravention of sneh order or 
direction. The inspections made by the officers of the Board 
of Trade under this net are very complete : the permanent 
wa\', bridges, viaducts, tunnels and other works are carefully 
examined ; all iron or steel girders are tested ; stations, including 
platforms, stairwav.s, waiting-rooms, 8;c., are in.spected ; and 
the signalling and “ interlocking ” are thoroughly ovcrliaulcd. 
A code of rei|uircmcnts in regard to the opming of new railways 
has been drawn up bv the departtra-nt lor the guidance of railway 
eomp.anies, and as the speeial eircuinslanres of eaeh line arc 
considered on their merits, it rarely happens that the depart¬ 
ment finds it necessary to prohibit the opening of a new railway. 
The Regulation of Railways Act of 1871 extends the provisions 
of the above art to the opening of “ any additional line of 
railway, deviation line, station, jtinrtiun or erossing on the 
level ” which Inrms a portion of or i.s connected with a piussengcr 
railway, and which has been constructed siibserjuently to the 
inspertion of it. This act further defines the duties and powers 
of the inspectors of the Board of Trade, and also authorizes the 
Board to dispense with the notice which the previous act 
requires to be given prior to the opening of a railway. 

it may he remarked that neither of these acts confers on the 
Board of Trade any power to in.spect a railway after it has once 
been opened, unle.ss and until some addition or alteration, such 
as is defined in the last-named act, lias been made. When a line 
has once been inspected and pa.ssed, it lies with the company to 
maintain it in accordance with the standard of efficiency it 
originally possessed, but no express statutory obligation to do 
so is imposed upon the company, and whether it does so or not, 
the Board of Trade cannot interfere. 

The act of 1871 furttier renders it obligatory upon every 
railway company to send notice to the Board of Trade in the 
laqairin c^t^e ol (i) any accident attended with loss of Kfe or 
iMo-Aoel- personal injury to any person whatsoever; (2) any 
colli.sion where one of the trains is a passenger train ; 

(3) any passenger train or part of such train leaving the rails ; 

(4) any other accident likely to have cau.sed loss of life or 
personal injury, and .specified on that ground by any order 


made from time to time by the Board of '****^^^ an 
ment is authorized, on receipt of such report, to gud 

to bo made into the cause of any accident SO rep'» gfjtdT 
inspector appointed to make the inquiry is given , 

any railway premises for the purposes of his inquiry, flUfl tO 
summon any' person engaged upon the railway to attend the 
inquiry as a witness, and to require the produrtion of all books, 
papers and documents which he considers important for the 
purpose. 'I'he inspector, after making his investigation, is re¬ 
quired to make a report to the Board of Trade as to the causes 
of the accident and the circumstances attending the same, w ith 
any observations on the subject whirh he deems right, and the 
Board “ shall cause every such report to be made public in such 
manner as they think expedient.” The usual mode of publish¬ 
ing such reports is to forward them to railway companies con¬ 
cerned, as well as to the press, and on application to any one 
else who is interested. The reports are subsequently included 
in a Blue-book and presented to parliament. It should he noted 
that although the io.specting officer may in his report make any 
recommendations that he may think fit with a view to guarding 
against any similar aecident occurring in the future, no power 
is given to the Board of Trade, or to any other authority, to 
eonipcl any milway eomiwny to adopt such recommendations. 
This omission is somiUimcs held to he an error, hut as a fact it is 
an advantage. 'I'he moral effect of t he report, with the rritici.sms 
of the company’s methods and recommendations appended 
thereto, is great, iind it rarely happens that a company refuses to 
adopt, or at anv rate to test, the recommendations so made. If, 
on the othc'r hand, the company is of opinion that the suggestions 
of the inspieeting offirer are not likely to prose beneficial, or are 
for any reason unadvisahle, it is at liberty to reject them, the 
responsibility of doing so resting entirely upon itself. The 
effect of this latitude is to give the company amjtle discretion 
in the matter, and to enable the art to lie administered and 
the object ot it to lie attained without undue interference. 

In 1880 a very important act was passed placing upon the 
Board o! 'I'r.ule the obligation to <'all upon railway rompanies 
throughout the United Kingdom (i) to adopt upon 
all pas.sengfr lines the “ blo<'k ” .system of working ; 

(2) to “ interlock ” their points and signals ; (3) to fit all trains 
carrying jiassengers with some form of automatic continuous 
brake. Prior to this some companies had, to a certain extent, 
done these things, but tew, if any, were rompletely equipped in 
tliese respects. A reasonable |)eriod wa.s afforrled them, arcorsl- 
ing to cfrcuni.stances, to comply with these requirements, and 
at the present lime the work is practically complete. In this 
respect the lines of the llnited Kingilom are far ahead of those 
of any other rountry, and a diminution of arridents, pitrlicularly 
of collisions, has resulted therefrom. America is now following 
the lead tlius set, and all the most important lines in the United 
•States htive adopted block working and interlocking, but a great 
(leal still remains to be done. In eertain respects, on the other 
band. America lias gone further than the United Kingdom, 
cs|teriallv in the matter of automatic signalling, and in the 
operating of points and signals by electrical power or air-pressure 
instead of manual labour. In America, also, freight trains art; 
fitted with an automatic continuous brake, whereas in the 
United Kingdom this appliance is required by law only in the 
case of passenger trains, and in fart is not fitted to goods and 
mineral trains except in a few isolated instances. 

The above-named acts enable the Board of Trade to take all 
the mx-essary steps to ensure that the safety of passenger trains 
is sufficiently guarded. More recently legislation has 
been passed to safeguard the lives and interests of 
railway servants. In 1893 an act was pas.sed by 
parliament giving the Board power to interfere if nr when 
representations are made to them by or on behalf of any servant 
dr class of servants of a railway company that the hours of 
work are unduly long, or do not provide sufficient intervals 
of uninterrupted rest between the periods of duty, or sufficient 
relief in respect of .Sunday duly. In such cases the company 
concerned may, after inquiry, be calle'd upon to submit such a 
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schedule of the hours during which the man or men are em¬ 
ployed as will bring those hours within limits which appear to 
the department reasonable. In the event of the company 
(ailing to comply with the demands of the departnient, the 
latter is empowered to refer the case to the Railway and Canal 
Commissioners, who form a special Court constituted by the 
Railway and Canal 'rratSc Act of 1888, (or deciding, among 
other things, questions relating to rates and charges, for pro¬ 
tecting traders from undue charges and undue preference, 
for regulating questions of traffic, and for deciding certain 
disputes between railway companies and the public. The Com¬ 
missioners arc then empowered to deal with the matter, and if 
" a railway company fail to comply with any order made by the 
Railway and Canal Commissioners, or to enforce the provisions 
of any schedule ” approved by them, it is liable to u fine of a 
hundred pounds for every day during which the default con¬ 
tinues. This act has been the means of effecting a considerable 
reduction in the hours worked by railway men on certain rail¬ 
ways, and no case ha.s yet arisen in which a reference to the 
Commissioners has been necessary. Such modification.s of the 
hours of work have not only been beneficial to the men, but 
have improved the discipline of the staff and the punctuality 
and regularity of the train service, particularly in respect of the 
goods trains. 

The Notice of Accidents Act of 1884, which obliges employers 
of labour to report to the Board of Trade, when “ there occurs in 
any employment ” as defined by the schedule of the act, “ any 
accident which causes to any person employed therein, either loss 
of life or such bodily injury as to prevent him on any one of 
the three working days next after the occurrence of the accident 
from being employed for five hours on his ordinary work,” affects 
railways in course of construction, but not, as a rule, otherwise. 

Although the administration of the above-mentioned acts of 
parliament has had a beneficial effect upon the safety of the 
public, and has enabled an enormous volume of traffic 
Serviwrt. Bundled with eelerity, punctuality and absence 
of risk, it has during reecnt years come to notice that 
t he number of ca.sualties among railway servants is still unduly 
great, and in ifipg a Royal Commission was appointed to in¬ 
vestigate the causes of the numerous accidents, fatal and non- 
(atal, to railway men. As a consequence bf the report of thi.s 
Commission the Railway Employment (Prevention of Accidents) 
-Act of igoo was passed, putting upon the Board of Trade the 
duty of making " such rules as they think fit with respect to any 
of the. subjects mentioned in the schedule to this act, with the 
object of reducing or removing the dangers and risks incidental 
to railway service.” Rules may also be made in respect to other 
matters besides those mentioned in the schedule, and companies ■ 
may be called upon to adopt or reject, as the case may be, any 
appliance, the use or di.suse of which may be considered desirable 
in the interc.st of the men. Before, however, the rules so made 
become binding upon the companies, tlie latter have the right 
of appealing against them to the Railway Commissioners. 
Failure to comply with any of the rules renders a company 
“ liable fur each offence, on conviction under the .Summary 
Jurisdiction Acts, to a fine not exceeding fifty pounds, or in the 
case of a continuing offence to a fine not exceeding ten pounds 
fur every day during which the offence continues after con¬ 
viction.” Rules drafted by the Board of Trade under this act 
came into force on the 8th of Auginst 1902, the subjects referred 
to being (1) labelling of wagons ; (2) movements of wagons by 
propping and tow-roping; (3) power-brakes on engines; 

(4) lighting of stations and sidings; (5) protection of points, 
rods, &c.; (6) construction and protection of gauge-glasses; 
(7) arrangement of tool-boxes, &c., on engines; (8) provision 
of brake-vans for trains upon running lines beyond the limits of 
stations ; (9) protection to permanent-way men when relaying 
or repairing permanent way. Tlic final settlement of a rule 
requiring brake-levers to be fitted on both sides of goods-wagons 
was, however, deferred, owing to objections raised by certain of 
the railway companies. 

Other acts which are of importance in connexion with 


accidents are the Accidents Compensation Act of 1846, the 
Employers’ Liability Act of 1880, and the Workmen’s Com- 
pcn.sution Act*of 1897. 

The. public acts of parliament referring to British railways are 
collected in Bigg’s General Railway Acts. (H. A. Y.) 

American Raii.way Legislation 

Before l 8 yo .—The earliest legislation is contained in charters 
granted by special act, for the construction of railways. These 
special acts gradually gave way to general .statutes under 
which railway corporations could be created without application 
to the legislature. In the east, where, as a rule, charters had 
been uniform and consistent, the change to general incorpora¬ 
tion law was due to a desire to render incorporations speedier 
and less expensive. In the west, general laws came rather as 
a result of the abuses of special legislation. By 1850, general 
incorporation laws were found in nearly all the eastern states, 
and by 1870 in those of the west. 

Early legislation was confined almost entirely to matters 
of construction. In cases where .statutes did touch the question 
of regulation, they liad to do with the operation of trains and 
with the provision of facilities (or shippers and pa.ssengers, 
rather than with que.stions of rates. It was natural that 
this should be so, for the new transportation agency was so 
much more efficient than anything previously available that 
the people were eager to take advantage of its superior service. 
As a rule, the making of rates was left to th(‘ corporations. 
If the maximum rates were prescribed, as they sometimes 
were, the limit was placed so high as to be oi no practical value 
for control. .Such crude attempts as were made to prevent 
rates from being excessive concerned themselves with profits, 
and were, designed to confiscate tor the state treasury any 
earnings beyond a eertain prescribed dividend. Publicity of 
rates was not generally required, and provisions against dis¬ 
crimination were rare. In the period lielore 1850 there was 
but little realization of the public nature of the railwav industry 
and of the possibilities of injury to the public if railway cor¬ 
porations were left uncontrolled. 

In regions where capital was lacking eagerness for railway 
facilities led the people to demand the direct co-operation of 
the state, and many projects, most of which ended in disaster, 
were undertaken cither by the state itself or through the aid 
of the state’s credit. For example, Michigan, in 1837, in the 
first session of its state legislature, made plans for the con¬ 
struction of 557 miles of railway under the direet control of the 
.state, and the Governor was authorized to issue bonds for the 
purpose. The unfortunate re.sults of this policy led many of the 
states, from about 1850, to put constitutional limitations upon 
the power of their legislatures to lend the state’s credit or to in¬ 
volve the .state as stockholder in the affairs of any corporation. 

As railway building increased in response to traffic needs, 
and as the consolidation of short lines into continuous systems 
proceeded, legi.slation applicable to railways became somewhat 
broader in .scope and more intelligent. About 1850 there 
began to appear on the statute books laws requiring publicity 
of rates and the submission of annual reports to the legislature, 
prescribing limits to corporate indebtedness, and also making 
provision for safety in operation and for the character and 
quality of railway service. Consolidation and leasing were 
commonly permitted in the case of continuous lines, but were 
regularly prohibited in the case of parallel and competing lines. 
The practice of pooling seems not to have attracted the attention 
of the legislature. In general it may be asserted that legis¬ 
lation of this period was ill-considcr^, liaphazard, and on a 
petty scale. Moreover, it was of little practical importance 
even within its narrow range, for it does not appear to have 
been generally enforced. 

1^70-/900.—Railway legislation first assumed importance 
in connection with the “ Granger Movement ” in the middle 
west. There the policy of subsidies for railway building 
had been carried to a reckless extreme. Roads had been 
constructed in advance of settlement, and land-seekers had been 
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transported to these frontier sections only to become dependent 
upon the railways for their very existence. To the unusual 
temptations thus offered for favouritism and discriminations 
in rates, the railways generally yielded, 'Hiis preferential 
and discriminating policy, combined with other causes which 
cannot here be discussed, resulted in the Granger legislation 
of the ’seventies. In the first instance laws were enacted pre¬ 
scribing schedules of maximum freight and passenger rates 
with stringent penalties against rebates and discriminations. 
These measures proving unsatisfactory, they were soon super¬ 
seded by statutes creating railway commissions with varied 
powers of regulation. The commission method of control was 
not a new one. Such bodies, established to appraise land for 
railway purposes, to apportion receipts and expenditures of 
interstate traffic, and in a general way to supervise railway 
tramsportation, had been in existence in New England before 
i860, one of the earliest being that of Rhode I.sland in 1830. 
In i86g Massachusetts had instituted a commission of more 
modern type, which was given only powers of investigation 
and recommendation, the force of public opinion being relied 
upon to make its orders effective. Western commissions, 
the offspring of the Granger movement, were of a more vigorous 
type. Most of them had power to impose sehedules of maximum 
rates ; practically all of them had authority to prescribe rates 
upon complaint of shippers; and they could all seek the aid 
of the courts to enforce their decrees. Their power to initiate 
rates, conferred upon them bv their legislatures, was sustained 
by the Supreme Court of the United States, the Court reserving 
to itself only the power to decide whether the pre.seribed rates 
were reasonable. 

But the jurisdiction of the state commissions was, by judicial 
interpretation, limited to commerce beginning and ending within 
the limits of the single state. The most important part of 
railway transportation, that which was interstate in character, 
was left untouched. It was this impotence of the state, com¬ 
mission that furnished the strongest incentive to Congressional 
■action. The result was the passage, in 1887, of the Interstate 
Commerce Act, which was directed towards the extirpation of 
illegal and unjust practices in commerce among the .states. Its 
primary purpose wa.s to embody in statutory form the common- 
law principle of equal treatment under like circumstances, and 
to provide machinery for enforcement. It aimed at the 
prohibition of discrimination betw'een persons, places and 
commodities. It made provision for publicity of rates and for 
due notice of any change in rates ; it forbade pooling of freight 
or earnings, and required annual reports from the carriers. For 
its enforcement, it created an Interstate Commerce Commission 
of five members, with powers of investigation, and with authority 
to issue remedial orders upon complaint and after hearing, 
fundings of the Commission were to be prima facie evidence in 
any court proceeding for the enforcement of its orders. 

In this connexion, reference should be made to the Anti-Trust 
Act of 1890, which, by its judicial interpreUition, has been held to 
include railways and to forbid rate agreements between com¬ 
peting carriers. 

The act of 1887 remained in force without substantial amend¬ 
ment until 1906, although with constantly diminishing prestige, 
a result largely due to adverse decisions concerning the powers of 
the Commission. Ten years after the passage of the law, the 
court decided that the Commission had no power to pre.scribe 
a rate, and that its jurisdiction over rates was confined to a 
determination of the question whether the rate complained of 
was unreasonable. The Commission had much difficulty at the 
beginning in securing the testimony of witnesses, who invoked 
the Constitution of the United States as a bar against self- 
incrimination, and the immunity clause of the act had to be 
amended before testimony could be obtained. The so-called 
“ long-and-short-haul clause,” which forbade a greater charge 
for a long than for a short haul over the same line, if circum¬ 
stances were substantially similar, was also robbed of all its 
vitality by court decision. The section requiring annual reports, 
while it led to the creation of a Bureau of Statistics, did not give 


the Commission power to compel complete or satisfactory answers 
to its requests for information. The only clement of real 
strength that the statute acquired during the first twenty yeans 
of its hi.story came from the Elkins Act of 1903, which stipulated 
that the published rate should he the legal rate, and declared 
any departure from the published rate to lie a misdemeanour. 
It held shipper as well as carrier, and corpor.ation os well as its 
officer or agent, liable for violations of the act, and conferred upon 
United States courts power to employ equity processes in putting 
an end to discrimination. Conviction for granting rebale.s was 
by this law made easier and more effective. 

Since igoo .—The movement in favour of more vigorous 
railway regulation became pronounced after 1900. Twenty 
years of experience and observation had revealed the defects 
of the earlier legislation, and had concentrated public atten¬ 
tion more intelligently than ever before upon the problem of 
strengthening the weak spots. The state commissions, since 
their establishment in the ’seventies and the ’eighties, had 
increased their functions and influence. Many of them. 
Ix'ginning only with powers of recommendation, had obtained a 
large extension of authority. By 1908, thirty-five of the forty 
state commissions were of the mandatory type, and thirteen of 
these had been created since 1904. They had been given power 
to require complete annual reports from carriers, with a conse¬ 
quent great increase in public knowledge concerning railway 
operation and practice. The most recent type of state com¬ 
mission is the so-called Public litilily Commission, of which the 
best examples are those of New York and Wisconsin, established 
in 1907. In both suites, the Commissions have power over 
electric railways and local public utilities furnishing heat, light 
and power, us well as over steam railway transportation, and the 
Wisconsin Commission also has control over telephone companies. 
In both states the consent of the Commission is necessary for the 
issue of corporate securities. 

Mention should be made of the mass of general legislation 
passed, principally by western states, since 1905, in response 
to a popular demand for lower rates. 'I'liis demand has in many 
instances led to ill-considered legislation, has frequently ignored 
the prerogatives and even the existence of the state commissions, 
and has brought about the passage by .state legislatures of maxi¬ 
mum freight and passenger rate laws, with rates so low in many 
cases that they have been set aside by the courts as unconstitu • 
lional. The numerous laws limiting the fare for passengers to 
two cents per mile arc an illustration of this tendency. 

In the field of federal legislation, no signific.ant change took 
place until the passage of the Hepburn Act of J906. which was an 
amendment of the act of 1887. While failing to correct all the 
detects in the original statute, the amended law was a decided 
step in the direction of efficient regulation. It increased the 
jurisdiction of the Commission by placing under the act express 
companies, sleeping-car companies and pipe lines for the 
transporUilion of oil. It extended the meaning of the term 
“ railroad ” to include switches, spurs and terminal facilities, 
and the term “ transjiortation ” to include private cars, and all 
collateral services, such as refrigeration, elevation and storage. 
The Elkins Act of 1903 was incorporated in the statute, and an 
imprisonment penalty was added to the existing fine. It 
forbade the granting of passes except to certain specified classes, 
- a provision entirely absent from the original measure. It 
expressly conferred upon the Commission the power to prescribe 
maximum rates, upon complaint and after hearing, as well as 
to make joint rates, and to establish through rates when the 
carriers had themselves refused to do so. It enacted that 
published rates should not be changed except on thirty day.s’ 
notice, whether the change invoked an increase or a decrease, 
and it required annual reports to be made under oath, penalties 
being prescribed for failure to comply with the Commission’s 
requests for information. Power was also given to prescribe 
uniform systems of accounts for all classes of carriers, and to 
employ special examiners to inspect the books and accounts. 
Carriers were forbidden to keep any accounts, records or 
memoranda other than those approved by the Commission. 
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Orders of the Commission became effective within such time, not 
less than thirty duj's, as the Commission should prescribe, and 
penalties began to take effect from the date fixed by the Com¬ 
mission, unless the carrier secured an injunction from the Court 
suspending the order. Sucii injunction might not issue except 
after hearing, of which five days’ notice must be given. Decisions 
of the Commission were not revicwable by the Court unless the 
Commission had exceedid its authority, or liad issued an uncon¬ 
stitutional order. 

A new and important act was signed by the President on 
the iSth of June igio. It created a Commerce Court (com¬ 
posed of five judgi'B designated by the Chief Justice of the 
Supreme Court from the I'Vxlcral circuit judges), transferred to 
it jurisdiction in coses instituted to enforce or set aside orders 
of the Inter-State Commerce Commission, and made the United 
States instead of the Commission a party in all surh actions. 
The law forbids a railway or any other common carrier to 
charge more for a short haul than for a long haul over the 
same line, unless, in special eases, it is authorized to do so by 
the Commission, ft forbids a railway which has reduced its 
rates while in competition with a water route to raise them 
again when the competition has ceased, unless the Comniis.sion 
permits it to ilo so because of other changid conditions. It 
extends the initiative of the Commis.sion from the investigation 
of complaints to the investigation of rates on its own motion ; 
authorizc.s it to suspend rales in advance of their going into 
effect, pending an investigation which may be continued for ten j 
months, and to establish through routes ; and provide.s for a 
special commission, appointed by the I’reside.nt, to investigate 
questions pertaining to tlic. issuance of railway securities. 

Hibliookaphv,—S ee A. T. Hadley, Uailroad Transfiortatinu (New 
York, iliS5 ); B. H. Meyer, Jiailway Lr.gidaiion in the United Stales 
(Ne,w York, ioo,l) ; E. A. Cleveland and E, W. Powell, Ilailroad 
Pramntinn and Capitalization in the United States (New York. 1909); 
E. H. Haney, A (. ontiressional History of fiailways {2 vols., Madison, 
Wis., 1908 and IQio); Elkini Committee Iteport (1905); E*. H. Dixon. 

“ The Interstate Commerce Act as Amendeil," Quarterly Journal of 
Eeonamics, xxi, 22 (Nov. ignC) ; I'. H. Dixon, “ ReceiU Kailroarl 
Commission Legislation,’’ Political Science Quarter(y,u2L. 61 z (Dec. 
1905). (F. H D •) 

.Accident Statistics 

Statistics of railway aceident.s may bg divided into three 
classes: casualties (a) to pas.scngers, (A) to servants nr em/tloyes 
and (c) to other persons ; and again into (i) train accidents, 

(2) accidents to persons doing work on or about trains and 

(3) other accidents. 

Such statistics arc studied mainly with the object of learning 
the lessons which they may afford as to preventive measures ; 
for the future ; and from this point of view the most important 
clement is the single item of passengers killed in train accidents* 
(a 1). The number injured is, indeed, a fact of interest, no lc.s.s 
than the number killed, but comparisons under this head are 
unsatisfactory because it is impracticable or unprofitable to 
go into sufficient detail to determine the relative seriousness 
of the injuries. The statistics of the killed usually afford all 
necessary stimulus to improvement. Accidents to passengers 
other than those caused by collisions or derailments of trains 
are very largely due to causes which it Ls fair to class either 
as unavoidable or as due mainly to the fault or carelessness of 
the victim himself. That this is so is indicated by the fact 
that, although the railways-always made lo suffer severely 
in pecuniary damages for injuries for which their officers or 
servants arc held responsible by the courts- have for years 
taken almost every conceivable precaution, the number of 
accidents, in proportion to the number of persons travelling, 
diminishes but .slowlv—so slowly that, in view of the variety 
of conditions lo be considered, it would ti.ardly be safe to con¬ 
clude that the diminution is due to any definite improvement ] 
in the safeguards provided. Collisions, on the other hand, are 
preventable, and derailments nearly so, and the records of 
deaths and injuries in this elass in successive years arc therefore 
justly taken as an index to the efficiency with which the railways 
arc managed. 


Tlic number oi servants killed in train accidents is the next 
in importance. The safety of passengers is, indeed, the first 
care of the jailway manager; but the employes, exposed to 
many risks from which the passengers are protected, must be 
looked after. On the British railways the men who run the 
trains are safeguarded very cffieiently, and the collisions and 
derailments which arc serious enough to do injury to the train¬ 
men or the enginemen arc really rare. The roadway, tracks 
and rolling stock are so well maintained that those causes which 
lead to tlic worst derailments have been eliminated almost 
completely, and tiic record ol serious collisions has been reduced 
nearly to zero by the universal ilse of the block .system and by 
systematic precautions at junctions. In America the record 
is far less satisfactory. The hist railways of the United Slates 
and Canada have, indeed, been greatly improved, and their 
main lines approach the high staiulards of .safety which prevail 
in Great Britain, both as regards maintenance and care of 
roadway and vehicles (as a preventive of derailments) and the 
use of the block system (as a preventive of collisions); but 
when the inquirer looks at America as a whole—the total 
length of lines in the United Stales being over 230,000 m., 
ten times the total of the United Kingdom—he is eemsidering 
a figure which includes an enormous mileage of railway lying 
in thinly settled regions whore the high standards of safety 
maintained on the best railways have scarcely been thought 
of. The duty of a railway with deficient plant or facilities 
would seem to be to make up for tlieir afisenr.e by moderating 
the speeds of its trains, but public .sentiment in America appears 
so far to have approved, at least tacitly, the combination of 
im]>erfect railways and high speeds. 

Apart from collision.'; and dciaiimcnts, a large proportion 
of all accidents is found to be due primarily to want ol cure on 
the part ol the victims. Accidents to workmen in marshalling, 
.shunting, distributing and running trains, engines and curs, 
may be taken as the most imiiorlanl class, after train accidents, 
because, this work is nece.ssary and important and yet involves 
considerable hazard. On British railways the duty of Uie 
companies to provide, all practicable safeguards and to educate 
and caution the servants may be said to have been faithfully 
perfonned, and the accident totals must be taken as being 
somewhat near the “ irrediicMile rnininuim ” • unless some of 
the infirmities of the human mind can be cured. In America 
the nuiiilrer of men killed and injured in handling freight trains 
has been very large. In the. year ending June. 30, 1909, exclusive 
of casualties due to collisions, derailments and other accidents 
lo trains, the number killed was 8j 1 and of injured 28,156 
; {Aecidenl Bulletin, No. 32, p. 14). The numlier killed (8u) 
is equal to about three in every tliousiuid trainmen eiiijiloyed. 
From this and all other causes, the number of trainmen killed 
in the year ending June 30, 1909, was about 8 in 1000. 

The u.se of automat ie couplers for freight cars throughout llie 
United Stale.s, introdueed in i8<)3- i90o. greatly reduced the 
number of deaths and injuries in coupling, and the use of air 
brakes on freight cars, now universal, has reduced the risk to 
the men by making it less necessary for them lo ride on the 
roofs of high box-cars, while at the same lime it has made it 
: possible to run lung trains with fewer men ; but except in 
these two features the freight service in America ronlinucs to 
be u dangerous occupation. The high anti heavy ears, the 
high .speeds, the severe weather in the. northern states in winter, 
the fluctuating nature of the business, resulting often in the 
employment of poorly qualified men and in other irregularities, 
are among the causes of this state of things. 

Being struck or run over by a train while standing or walking 
on the track is the largest single cause of " railway accidents.” 
Workmen are killed and injured in this way, both while on 
I duty and when going to and from their work; passengers, with 
or without right, go in front of trains at stations and at highway 
crossings at grade level; and trespassers are killed and injured 
in large numbers on railways everywhere, at and near stations, 
at crossings, and out on the open road, where they have no 
shadow of right. Of trespassers the number killed per mile of 
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line is about as large in England as in America, the density 
of population and of traffic in Great Eritain apparently counter¬ 
balancing the laxity of the laws against trespassing, in America. 
In the thickly settled parts of the United States the number of 
trespassers killed on the railway tracks, including vagrants who 
suffer in collisions and derailments while stealing rides, is very 
large. In New York and four adjacent states, having about as 
many miles of railway as the United Kingdom, the number in 
the year ending June 30, 1907, was 1552. In the LInited 
Kingdom the number for the corresponding year was 447, or 
less than one-third. 

As was suggested at the outset, railwa)' accident statistics 
are useful only as showing how to make life and limb safer, 
though in pursuing this object increased economy should also 
be secured. Kailways have a'ways been held by the legis¬ 
latures and hy the courts strictly accnunublc for their .short¬ 
comings, so far as accounlahility can be enforced hy cumpclling 
the payment of damages to victims of accidents ; but in spite 
of this, a want of entcrpri.se and even some apparent neglect of 
passengers’ and servants’ plain rights, have often been apparent, 
and the Hoard of 'I'rade, with its powers of supervision, in¬ 
spection and investigation, must therefore be classed as one of 
the most beneficent factor,s in the promotion of .safety on 
British railways. Its powers have been exercised with the 
greatest caution, yet with consistent firmness ; and the pub¬ 
licity which has been given to the true and detailed cuu.ses of 
scores and scores of railway accidents by the admirable reports 
of the Board of Trade in.spectors has been a powerful lever 
in improving the railway service. Usi'ful compulsory laws 
regarding the details of train management arc difficult to frame 
and hard to carry out; but the Board has extTcised a persistent 
persuasi\'eness and has secured most of its objects. Its in¬ 
vestigations justified the law making the block system com¬ 
pulsory, thus removing the worst danger of railway travel. Its 
constant and impartial expositions of rases of over work and 
insufficient training of employes have greatly helped to elevate 
the eharaeler of these employes. 

In the United Slates the governments have done far less. 
A majority of the states have railway eunimissions, hut the 
investigation of railway aeeidents, with comparatively few 
exceptions, has not been done in such a way as to make the 
results useful in promoting improved praetiee. Many of the 
commi.ssions have done little or nothing of value in this respect. 
The J''edcral government, having authority in railway matters 
only when interstate traffic is affected, gathers statistics £ffid 
publishes them ; but in the airing of causes, -the field in which 
the British Board of 'I'rade has l>een so useful—nothing so far 
has been done except to require written reports monthly from 
the railway,-.. These are usr'ful so far as they go, hut they lack 
the impartiality that would be secured by an inquiry such as is 
held in England. 

'lAIlt.h X.—OsUAI.TIES ON THE RAILWAYS OF THE 
llNei'ED Kinouom 


iQoS. lyoy. 


Passengrra 

Kilkil. 

III- 

jurctl. 

Killed. 

In- 

jtirtd. 

I in tijun accHicnl'' 

0 


18 

534 

2. Other accidents in or around 

trains, Ac. 

lor 

2,242 

102 

2.132 

3 Otlier causes 

a 

Hl'.t 

.5 

830 

.Total of passengers , 

107 

3.388 

145 

3.504 

Hfimants 

4. la train accidents 

6 

164 

*3 

230 

5. Other accidcnU in or around 

trains. &c. 

37b 

4.97b 

441 

5.577 

(3. Other caucus 


I 0.04 J 

53 

I5.70J 

Total of awvants 

43 -^ 

^4.181 

5b9 

21.544 

Other Persons 

7. In train accidunta 

0 

7 

5 

11 

8. At irvcl crossings 

51 

44 

50 

30 

Q. Tresnassing on line 

2 QI 

<r' 

278 

II5 

10. Suicides (including unsuc- 

ecssful attempts) 

188 

19 

169 

18 


On busiucHs at stations 

32 

380 


0 x 8 

MisccUanfous 

27 

Kiy 


1O7 

Total of “ other persons ” . 


i)lb 

577 

‘)5y 

Grand total . 

1,128 

■28,483 

1,211 

25.975 


'file ca.sualtifs enumerated in items i, 4 and 7 of Table X. aggre¬ 
gate 0 killed and 45,4 injured ; the six deaths were due to collisions, 
while of the cases of m)ury 472 occurred by collisions', 47 by derail¬ 
ments, ami 44 by other accidents to trains. This undoubtedly i.s 
the greatest record tor train safety ever known in the world. Item 1 
shows no passengers killi-d in train accidents during the vear. Tliis 
was the case once Itcfore, 111 iqoi ; and the total of fatal accidents 
to passengers and servants, taken together, has in several years 
lieen verv low (iRi)fi. eight; iQoi, eight; 1002, ten ; i<ki 4, thirl een), 
but never before was it down to six. 

Items 2 and 4 in Table X. are made up of the classes of accidents 
shown in Table .VI. 

Table, XI —Detail Causes of Certain Acciuemts 

Year lyoS. 

Hem 2, I'flssrngf.TS :■ Killed, Injured. 


1. From falling between trains and ]/Iatforms— 

[a] When entering trains . . . .27 54 

(fcj When aligliting trom trains . 2710 

2. From falling on to the ])latiorm. ballast, etc. ' 

(a) When entering trains . . . . .5 11.1 

(h) When aligliting from trains . .10 H74 

4 lYom falling ofl platform.s and being struck or 

run over by trains . . . . . .8 ly 

4 Wfiile croBsiiig the line at stations— 

(a) Where there is either a subway or 

footbridgey 6 
(h) When- there is neither a subway nor 

footbridge ..... y 0 

4. Bv ttie closing of carnage doors . . ,. 74H 

(> From lalhiig out oi carnages during tlie running 

of trains . . . . . . ly (*4 

7. By otluir accidents .... . ly 247 

Total of passengers . 102 2242 

Item 4, ServarUs 

Bv accidents occurring during .shunting opi-rations, viz — 

I Wliile coupling or uncoupling vehicles lo 074 

2. Bv coming in lontact. while riding on 
vcliiclcs, with ottier vcliicles, &c , .standing 
on afljaccrit hues ...... 2 ly 

4 While passing over, under, or .standing on 

buffers.2 14 

4. When getting on or off, or falling off engines, 

wagons, Arc........ 4 278 

4. While braking, spragging, or chocking wheels 14 027 

(. While attending to ground poinis . . i y8 

7. Wilde moving vehicle.s by cajsstans, turn¬ 

tables, props, levers, &c .Id 41)8 

8. By other accidents not included in the 

pri-cediiig ....... 41 487 

y From f.alhiigoff trains, engines, Ac , 111 motion 4 44 

To When getting on or off engines, vans, Ate., 

during the running of trains .... 2 220 

Ti. By coming in contact with over-hridgcs or 

erections on the sides of the line ... 4 53 

12. While attending to the machinery, Ac,, of 

engines in motion ... .2 674 

1 p While working on the permanent-way, sidings, 

Ac ........ 42 100 

14. While attending to gates at level-crossings . 4 3 

14 While walking, crossing or .standing on the 

line on duly; -. 

(n) At stations.84 245 

(/)) At other parts ol the line ... 40 4(1 

K). From being caught between vehicles . .23 95 

17. l-'roni tailing, or being caught between trains 

and platforms, walls, Ac. .... 10 70 

iK. While walking, Ac., along the line to or from work 34 31 

ly. Mi.scellaneous.19 595 

Total of servants . 47G 49711 


'table XTl. analyses the classes of accident comprised in items 
3 and o of Table X. 

Taiile XU. —Detail Causes of Certain Accidents 

1908. 1907. 

Passengers ;— Killed, Killed. 

a. While ascending or rie.sccnding 

steps at stations .... 3 370 5 339 

b. By ix'ing struck by barrows, by 

falling over packages, &c.. on 

station platforms.142 .. 122 






832 RAILWAYS [ACCIDENT STATISTICS 


Table XII.— Detail Causes of Certain Accidents — continued. 

1908. 1907. 

Ju«d. ju',;;;!. 

c. Lrom falling off platforms upon the 

ballast I 105 .. iTo 


a. 

By other accidents . . . . 


1 24O 


205 

Total of passengers . 

Servants :— 

I. While loading, unloading or sheeting 
wagons, trucks and horse-boxes 

8 

4,018 

5 

5 

836 

2.81,9 

2. 

While moving goods and luggage 
in stations or sheds 

2 

1 , 9 <}t 

2 

975 

3 - 

While working at cranes or canstaiis 

3 

411 

8 

304 

4 - 

By the falling of wagon-aoors, 
lamps, bales of goods. Ucc. . 

i 

.5S3 


390 

S' 

While attending to engines at rest 

4 

^■479 

4 

2.393 

6. 

From falling oft, or when getting 
on or off, eugine.s or vchieles at rest 

3 

‘.504 

2 

1.495 

7 - 

From falling off, or wlion getting 
on or off, iilatform.s 

i 

4^*3 

2 

404 

8. 

From falling off ladders, seallolds, 
&c. 

11 

449 

1 1 

400 

9 - 

By stumbling while walking on 
tlie line. 

2 

1 ,ot>8 

I 

l,04<i 

10. 

By being trampled on or kicked 
by horses while engaged in rail¬ 
way work ..... 

i 

04 


71 

II. 

I'rom being struck by articles 
thrown from passing trains 


7 


(> 

12. 

iH'orn the falling of rails, sleepers, 
etc., when at work on the line 


uHi} 

I 

OTJ 

r.i- 

Otherwise injured when at work on 
the line or in siding.s . 

5 

2,182 

5 

t,o8i 

M- 

Miscellaneous .... 

9 

3 .o ^<5 

M 

'^.753 


Total of servants . 

5 ^’ 

to ,«41 

55 

i. 5 . 7 ‘»i 


Table XTII.— Nature of Accidents to Trains, Vkhicles 
AND Permanent-Way 

igo8. 1907. 

United Uniteil 

Kiu);iioin. Kingdom. 

{A ) Accidents to trains :— 

I. Collisions between passenger trains or 

parts of passenger trains ... 43 48 

j. Collisions between j>assenger trains and 

goods or mineral trains or liglit-cngines 78 70 

3. Collisions between goods trains or parts 

of goods trains and light-engines . . 180 216 

4. Collisions lietween trains and vehicles 

standing foul of the line ... 7 22 

5. Collisions between trains and buffer-.stops or 

vehicles standing against buffer-stops ; - 



(a) From trams running into .stalions 
or sitlings at too high a speed 

20 

^7 


(6) From other causes 

15 

2 t, 

6 . 

Trains coming in contact with projections 
from other trains or vehicles on parallel 
lines. 

30 

7 

7 - 

Passenger trains or parts of passenger 
trains leaving the rails .... 

94 

106 

8 . 

Good.s trains or parts of good.s trains, light- 
engines, &c., leaving the rails . 

407 

483 

9- 

Trains running through gates at level- 
crossings or into other obstacles 

398 

364 

ro. 

Fires in trams. 

19.1: 

170 

Tl. 

Mi.iccUaneous. 

3 

4 

(B) 

12. 

Accidents to or failure of rolling stock and 
pertnanent-way;— 

Bursting of boilers or tube-s, Ac., of engines 

7 

13 

LV 

Failure of machinery, springs. &c.. of 
engine.s. 

61 

86 

14. 

Failure of tires. 

12.5 

172 

M- 

,, wheels. 

2 

8 

16. 

,, axles 

165 

160 

17 . 

couplings ..... 

2.346 

^.440 

18. 

ropes used in working inclines . 



19. 

,, tunnels, bridges, viaducts, cul¬ 
verts. See . 

3 


20. 

Broken rail.s. 

287 

2K9 

21. 

Flooding of portion.s of permanent-way . 

24 

40 

22 . 

.Slips in cuttings or embankments 

18 

28 

23. 

Fires at stations or involving injury to 
bridgc.s or viaducts .... 


22 

^ 4 - 

Miscellaneous ...... 

I 



Percentages .—On British railways the casualties from train acci¬ 
dents, especially fatal injuries, have been reduced to so small a pro¬ 
portion of the number of passengers travelling, or the number of 


servants employed, that the figures showing the percentages vary 
from year to year considerably; but in other classes of accidents, in 
which a large proportion of the cases maybe classed as unprevent- 
able, the perijentages do not vary greatly. The following are the 
more significant ratios in the year 1907, as shown in the Hoard of 
Trade returns : — 

(a) Passengers killed in train accidents, approxi¬ 
mately .1 in 83,000,000 

(1908, oin i.50o.o(x),ooo.) 

(/>) Passengers injured in train accidents, ap¬ 
proximately .i in 3,(X)o.ooo 

11908, approximately i in 0,000,000.) 

(r) Servants killed in train accidents:— 

Number of servants killed i>er io,ooo,(x)0 

train miles.0-329 

Engine drivers, ratio killed to number 

employed.i in 5,028 

Firemen, ratio killed to number employed . 1 in 12.857 

Passenger guards, ralio killed to number 

employed.i in 4.237 

C«ooils guards and brakemcn, ratio killed 

to number employed . . .tin 8.4 38 

(rf) Servants killed in w’ork about trams. &c. (ex¬ 
cluding train accidents), ratio killed to 

number employed.i in 700 

Goods guards and brakemcn. ratio killed to 

number employed . . . . . 1 in 409 

Shunters, ratio killed to number employed 1 in 337 

Engine ilrivers, ratio killed to number 

employed . . . . . i in 1,126 

Passenger guards, ratio killed to number 

employed . . . . . . i in 1,059 

Railway Aeddenis in America. —The statistics of accidents 
in America are kept in a form somewhat different from the fore¬ 
going, 'I'ablc XIV. is taktm from the Accident Bulletin ot 
I the Interstate Commerce Commission (No. 32), the items being 
j numbered to correspond as nearly as practicable with the 
numbers in the British table (No. X.). I'he items 7-8 embrace 
the statistics which most nearly correspond to the items 7 -12 
in the British table. 

Tabi-e XIV.—Casualties on the Railways of the Hnhed 
States of America 

Year ending June 30. 


1909. 1908. 

Killed. Injured. Killed. Injured. 


f*assettger.<i :— 


131 s,86<; 


I. In train accident.s 


161; 7,410 

2.3. Other causes 


204 i).2?I 

241 5.2U 

TotaLof passenge^^; 


335 12,116 

4 (X> J 2 ,<J 45 

Servants :— 




4. In train accidents . 


520 4,87- 

642 6,818 

5, 6. Other causes 

. 1,036 46,027 2 

,716 40,526 

Total of servants 

. 2< 

,456 51.804 3,358 56,344 

Year ending June 3f>, 1907. 


other Per cons:- 

Not TrcsjJttsHnB. 
Killril. Injured. 

Total. 

Killrtl. ImJDrd. 

7. In train accidents 97 

8. Struck by trains at 

I7T 

52 1202 

M 9 I 173 

high way cros.s- 
ings . 237 

274 

606 H23 

933 T797 

T>o. at stations . 421 

Do. at other 

4-23 

89 250 

510 682 

places . . 3732 

2063 

11 3 200 

3S4S 2263 

Other causes . 1125 

2581 

94 12X7 

I2ig 3868 

Total of'■ other) ^ 

persons* . > ^ 

55‘2 

1044 4471 

6656 9983 


The salient feature of Table XIV. is the diminution from 1908 
to 1909. ThiR is mainly due to a great falling oft in traffic, because 
of a general business depre.ssion ; from 1907 to 1909 the reduction 
in the accident record is still greater. In items i and 4 the increase 
in safety is due in part, no doubt, to the extension of the use of the 
block system. The accidents to " other persons cannot readily 
be compared with items 7 12 in the Rritisli record, except as to 
the totals and a few of the. items. 

In any compari.son between British and American records the 
first point to be borne in mind is the difference in mileage and traffic. 
The American railways aggregate approximately ten times the 
length of the British lines ; but in train miles the difference is far 
less. In tlie latest years in which comparisons can be made, the 
passenger journeys in the United Kingdom amounted to 151x1 millions 
(including season-ticket holders, estimated) and the train miles 
to 428-3 milliona, while the corresponding figures in tfie United 
States were 873-9 millions and 1171-9 millions. The average length 
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oI the passen^'s {ouraejr in the United States is reported to be 
about 32 m.; in Great Britain it is undoubtedly less, but no record 
is published. Of the total train mileage in America moje than half 
is freight ; in Great Britain much more than half is passenger. 

Table XV. —Total Casualties on Railways or the 
United .States 

1908. 1907. 


Passengers . 


Kilfid. 

Injureti. 

Killed. 

Injared. 

. . 

.883 

H. 59-2 

f)iO 

13.041 

Employees . 

. . 

- 3.470 

83.367 

4.534 

87,644 

Other persons 


. 6,460 

10.275 

6,695 

10-331 


Total , 

. 10,313 

105.234 

11.839 

III,oi6 


Table XV. show.s the casualties on American railways in 1907 
and 1908 (year ending June 30). These ligurus difier from those 
in Table. XiV. because ot diSurcnces in cia.ssilication. In Table 
XIV. the item “passengers killed” includes those on some electric 
railways, which presumably are not covered in the statement here 
given ; also passengers in freight trains. <S:c. Under “employees" 
this table includes men in shops, Sc., not shown in Table XIV. 

in 1907 one passenger in 2,,31.8,031 was killed, and one in 107,004 
was injured, in train accidents. The number of employh killeil 
in train accidents was 12-9 in lo million train miles. Of train 
men (incliuling engine-drivers and firemen), one out of J25 employed 
was killed (all causes), and one in eight injured. 

The great ilitterences belween the records of the United States 
and tile United Kingdom seem to afford justification for the view, 
which has often been expressed, that in Anieric,a the .spirit of hurry 
and reclclessness maniiest in many of the activities of the jieople 

i irevails even among the men on whom rests ttie grave responsi- 
lility of running trains in safety. Yet the lH‘st safety devices arc 
made in .America, and means of reducing these death records are 
well known. 

France. —Railway .nccidcnt.8 in France arc recorded in a shape 
.somewhat different from that found in either Great Britain or 
America, 'f’he principal items for the years lyofi and 1907 are 
.shown in Talitc XV'I. The length of railways in the republic 
was .39,963 km. (24,1832 m.), the number of persons employed 
on them was rattier less than 300,000, the numlier of pas¬ 
sengers carried annually being between 450 and 500 millions. 
The, number of passengers (36) killed in train accidents in 1907 
was equal to 0-0759 per million passengers carried and 0-0024 
per million kilometres travelled by pa.s.sengers, or 0-1503 per 
million kilometres travelled by trains. 


Table XVI.—Railway 

Casi'ai 

.TIF-S IN 

Fkanck 



1007. 



Killed. 

Inj tired. 

Killcl. 

Injured. 

In tram accidrnls — 

Passengers .... 

36 

43 '> 

14 

^oo 

Servant.s .... 

2 }, 

j 68 

21 



59 


35 

632 

Other accidents, due In raihvay 

Operations — 

Passengers ami others 

T I 

39 

14 

29 

Servanl-s. 

IS 

24 

8 

»7 



— 

— 


Other accidenU, victim's own fault — 

20 

6.1 

22 

46 

Pa-s-sengers and others 

290 


3‘^.5 

T55 

Servants ... 


465 


421 



-- 

— 

-.. — 


571 

654 

570 

576 



' 1 

. 1 -- 


Grand total . 

659 

13’5 

627 

1254 


The most significant item in the table, 36 passengers killed in 
train accidents, is perhaps to be considered as abnormally 
large, the totals under this head for the. preceding six years 
beginning with 1901 being 7, 35, 3, 18, 4, 14, or an average of 
n-57 per-year. The French secretary of Public Works, who 
has furnished these statistics, keeps also similar records of the 
local or light railways, on which the number of fatal accidents 
appears to be exceedingly small. 

Germany .—The number of persons killed on the railways of 
the German Empire in the year 1907 was 1249, classified as 
in Table XVII. This number does not include suicides and 
attempts at suicide, of which there were 333, all but 24 being 
successful. In these statistics, the third item, “ other persons,” 
includes post office and customs officials and other persons 
connected with the railway service, as well as railway officers 
and servants off duty. The totals of passengers killed and 


injured in train accidents are not separated from those killed 
and injured from other causes, but ratios are given showing 
that for four years no passengers were killed in this class. 

Table XVII. —Railway Casualties in the German Empike 
(From Slatistk den im Detriebe befindliihcn Ehenbahncn ; 

E. S. Mittler & Soi\, Berlin) 

TQ06, 

Killed. Injured. Killed, Injured. 
Passenger;> • • . . 135 ^53 597 

Servants.714 jj,, 

Other persons .... 400 395 360 373 

1249 2(>yi 1181 24S3 

See the Quarterly and A nnuat Jirporis, issued by the Board ol 
Trade, Lomloii, and the A nnual .SlatntH al Reports imd Quarterly 
Accident Ruttrlins, published by the Interstate Commerce Commis¬ 
sion, Washington. (B, B. A.) 

Financial Organization 

The methods of financing railway enterprises, both new 
projects and existing lines, have been influenced very largely 
by the attitude of the state and of municipal authorities. 
Railways may be built for military reasons or for commercial 
reasons, or for a combination of the two. The Trans-Siberian 
railway was a military necessity if Russia was to exercise 
dominion throughout Siberia and maintain a port on the Yellow 
.Sea or the Sea of Japan. The Union Pacific railroad was a 
military necessity to the United States if the authority of the 
national government was to be maintained in the Far West. 
The cost of such ventures and the detailed methods by which 
they arc finunecd are of relatively .small importance, because 
they are nut required to earn a money return on the investment. 
To a less degree, the same is true of railways built for a special 
instead of a general commercial interest. 'J'hc Baltimore & 
Ohio railroad was built to protect and further the commercial 
interests of the city of Baltimore; the Cincinnati Southern 
railway is still owned by the city of Cincinnati, which built the 
line in the ’seventies for commercial protection against Louis¬ 
ville, Ky. From a' commercial point of view such ventures 
are differentiated from railway projects built for general com¬ 
mercial reason.? because they do not depend on their own credit. 
'The government, national or local, furnishes the borrowing 
power, and makes the best bargain it can with the men it 
designates to operate the line. 

Where a railway is built fur general commercial reasons, 
however, it must furnish its own credit; that is to say, it must 
convince investors that it can be worked profitably and give 
them an assured return on the funds they advance. The 
state is interested in the commercial railway venture a,s a matter 
of public policy, and because it can confer or withold the right 
of eminent domain, without which the railway builder would 
be subjected to endless annoyance and expense. This govern¬ 
mental sanction has been obtainable only with difficulty, and 
after the exercise of numerous legal forms, in Great Britain and 
on the continent of Europe. In the United .States, on the other 
hand, it has been obtained with con.sideriible ease. In the 
earlier years of American railway building, each project was 
commonly the subject of a special law ; then special laws were 
in turn succeeded by general railway laws in the several states, 
and these in turn have come to bo succeeded in most parts of 
the country by jurisdiction vested in the state railway com¬ 
mission. Each of these changes has tended to improve the 
existing status, to legitimize railway enterprise, and to safe¬ 
guard capital or investment. 

The laws regulating original outputs for capital were strictly 
drawn in Great Britain and on the continent of Europe ; in 
America they were drawn very loosely. As a result it has been 
far easier for the American than for the European railway 
builder to take advantage of the speculative instinct in obtain¬ 
ing money. Instead of the borrowing power being restricted to 
a small percentage of the total capital, as in European countries, 
most of the railway mileage of America has been built with 
borrowed money, represented by bonds, while stock has been 
given freely as an inducement to subscribe to the bonds on the 

xxn. *7 
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theory that the boruk represented the cost of theenterprise.and 
thestock the prospective profits. As a natural result wenkrailwny 
companies in tlie United States have frequently been declared 
insolvent by the courts, owing to their inability in periods of 
commercial depression to meet their acknowledged obligations, 
and in the reorganization which has followed the shareholders 
have usually had to accept a loss, temporary or permanent. 

The situation in Great Hritain has been wholly different. 
The debt in that country is relatively small in amount, and 
is not represented by securities based upon hypothecation of 
tlu: company'.s real property, ns with the American railway 
bond, resting on a first, second or third mortgage. But British 
share capital hits been issued so freely for e.xtension and im¬ 
provement work of all sorts, including the costly requirements 
of the Board of Trade, that a situation hits been reached where 
the return on the outstanding securities tends to diminish year 
by year. Although this fact will not in itself make the com¬ 
panies liable to any procc.ss of reorgnniz;ition similar to that 
following in.solvency and foreclosure of the Amciican railway, 
it is probable tliat rcorg.anization of some sort must nevertheless 
take place in Great Britain, and it may well he questioned 
whether the position of the transportation .system of that 
country would not have been better if it hud been built up 
and projected on the experience giiincd by actual earlier losses, 
as in the U nited States. 

'ITius the charactcri.stic defect in the British railway organiza¬ 
tion has been the tendency to put out new capital at a rate 
faster than has been warranted by the annual increases in • 
earnings. The American railways do not have to face this i 
situation ; hut, alter a long term of years, when they were 
allowed to do much us they pleased, they have now been brought 
sharply to book by almost every form of constituted authority 
to be found in the states, and they are suffering from increased 
taxation, from direct ser\'icc requirements, and from a general 
tendency on the part of regulating authorities to reduce rates 
and to make it impossible to increase them. Meantime, the 
purchasing power of the dollar which the railway company 
receives for a specified service is graduidly growing .smaller, 
owing to the general increases year by year in wages and in the 
cost of material. The railways arc prospering because they 
are managed with great .skill and are doing increasing amounts 
of business, though at lessening unit profits. But there is 
danger of their reaching the point where there is little or no 
margin between unit costs of scrvHcc and unit receipts for the 
serv'ice. It will probably he ineNUtahle for American railway 
rates to trend somewhat upward in the future, as they hitvc 
gradually declined in the past; but the process apparently 
cannot be accomplished without considerable friction with the 
governing authorities. The attitude of the courts is not that 
the railwaj's should w'ork witliout compensation, but that the 
compensation .should not exceed a fair return on funds actually 
expended by the railway. This is in line with the provisions 
in the Constitution of the United States regarding the protec¬ 
tion of properly, but the difficulty in applying the principle 
to the railway situatitm lies in tlie fact that costs'have to 
be met by averaging the returns on the total amount of 
business done, and it is often impossible, in specific instances, 
to secure a rale wliich can be considered to j-iold a fair return 
-on the specific scn ice rendered. Hence losses in one quarter 
must be compensated by gains in another—a process which the 
law, regarding only the gains, renders very difficult 
The growth of railways has been accompanied by a w<Brld-wide 
tendency toward the consolidation of small independent ventures 
into large gi'oups of lines abk to aid one another in the exchange 
of tralEc and to effoct economies in administration and in the 
purchase of supplies. Both in England and in America tliis 
process of cons^dation has been obstructed by all known HegiB- 
lative devices, because of the widespread belief thet competition 
in the field of transportation was necessary if fair prices were 
to be charged for tlie service. But the general tendency to 
regulate rates by authority of the state has apparently rendered 
wnpeoetsnry the oM plan-of rate regulation thmigh oompetitton. 


even if it hod not been demonstrated often and again that 
this form of regulation is costly lor all concerned and is effective 
only during rare periods of direct conflict between companies. 
Nevertheless, in spite of difficulties, consolidation has gone 
on with great rapidity. When Mr E. II. llarriman died 
he exercised direct authority over more than 50,000 m. of 
railway, and the tendency of all the great American railway 
systems, even when not tied to one another in common owner¬ 
ship, is 10 increase their mileage year by year by acquiring 
tributary lines. The smaller compary exchanges its stock 
for stodc of the larger system on an agreed basis, or sells it 
outright, and the bondJioldcrs of ihc absorbed lino often have a 
similar opportunity to exchange their .securities for obligation.s 
of the parent company, which arc on a stronger basis or have a 
broader market. Similarly in Great Britain there is a tendency 
U)wards combination by mutual agreement among the com¬ 
panies while they still preserve their independent existence. 

Table XVllI. .shows the paid itp capital, gross rcceij>ts, net 
receipts and proportion of net receipts to total p.vid-up capital on 
the railways of the United Kingdom for a series of years. 
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Koufc 



Nff 

J’nn rtit 


Mllus. 

CtpilaU 

i 


Kflwipft. 

C..pil..l. 

i«7,S 


j!:<''jS, 545,154 

/t) 2 , 8 () 3.574 

,[20,673,306 

4-25 

iKtIB 

19,812 

B'’.(,f. 95 , 9(,3 

72,894 ,(>(>5 

35,132,558 

4 ‘O 0 

t8o8 

‘ ZI .b 59 

I,I 34 , 4 f> 8 ,.pv> 

<)<.>.2 5 ' 2 . 50 I 

40.291,958 

3 -.S 5 

lK>»0 

21,700 

1,152.31 7,.5oi 

101,^(»7,005 

41,. 17 *', 378 

3 «(>i 

IQOO 

21,855 

1,170,001,890 

104,801,858 

40,058,338 

3-41 

1901 

22,<)78 

I. 195 ,.S<' 4 , 47 S 

io(>,558,8i5 

39.009,070 

3-27 

1902 

22,1.52 

I, 2 J(), 8 t,l ,421 

109,409,720 

41,028,502 

3-42 

1903 


1,235,528,917 

110,888,714 ' 

42,326.859 

3-43 

I 0 t >4 

22.f>11 

1,258,294,081 

111,833,272 

42,6(10,741 

3-39 

rgnS 

22,8.-) 7 


71.3,531,019 

43,4(16,356 

3-12 

IgoO 

2 ^, ob } 

i,28(.),883,341 

117,227,9.31 ; 

44,4411,077 

.3 ■15 

itjoy 

2.5,108 

r,2O4,ot)5,<>02 

121,548,923 

1 

.647 

J90S 

2.1.205 


119,894..(27 

4 i.4Si..526 1 

3 * 3 ^ 


A similar comparison (Table XIX.) cun lie made for tiie United 
Slates of America, statistics prior to the establishment of the Inter¬ 
state Commerce Commission being taken frotn Poor's Mmiual uj 
Raitroails as Iranscriberl in government reports. 

Taull XIX.-— Amfrican Kaii.wavs 



Kotitfi i 

IsNUCcl 

Gr.m-. 

Na 

iV-u.cnl 


Miles. 

C.»pit.i5. 

KcLxipiv. 

K.-,.i,ils.l 


1878 

81,747 

h4.77x.i97,349 

$490,103,351 

*'87.57.5,'67 

3-fM 

t8«8 

T5(M14 

<1,481,914.005 

9(50,25(7,270 

.V)l .031 ,o.Sl 

3‘-.3 

t8oS 

i«io,87o 

J0.S18.SS4.O ’,1 

1,2(.9,263,257 

407,018,442 

.(■76 


I94,l.i<’ 

1 1,03 1,054.898 

'.3.(6.655,114 

43.5.753.29J 


lyoo 

198,964 

11.491,034,000 

',5'6,57",8 ;(o 

509,289,944 

4-4.( 

J901 

202.288 

11,938,147,091 

I,(>22,014,(>85 

540.140,744 

4-02 

1902 


12,134,182,964 

',769,447,408 

508,2f>( >,i8{» 

4*03 

1903 

1.422 

IX,590.999,258 

1,950,743.6 (6 

034,1)24.788 

5-64 

1904 

220,112 

13,XI 3.124,(179 

2.024.555,0(11 

(>23,509,113 

4-72 

11905 

225,196 

13,805,258,121 

2,1 ^4.208,1 50 

079,518,807 

4-92 

i I9vb 

210.7O1 

14..570.4x1,478 

2,3'89,2S5,473 

774,051,150 

5-31 

' 1907 

236,949 

♦10,082,146,083 

2,649,731.911 

820,254,887 

5-U) 

1 1908 

1 

237,3^9! 

'6,767,541,827 

2,393,805,<189 

651,.561,587 

V88 


* Includes $1.(5,321,001 assigned to other than railway properly, 
hut earning net receijits. 

t After ta.xes; to compare with British figures, 
j This figure should be received with caution. The Interstate 
Co'uunercc Comtnisaion made cortaui actounting changes this veax, 

(U. Mo.) 


Construction 


Localim .—^An ideal line of railway connecting two terminal 
points would be perfectly level und perfectly straight, because 
in that ca.se the resistance due to grailients and curves would be 
eliminated (sec § Locoinalive J'orver) and the cost of ^clianical 
operation reduced to a minimum. But that ideal is rarely if 
ever ottoinabte. In the first place the route of a railway must 
be governed by commercial considerations. Unless it be quite 
short, it can scarcely ever be planned ainiply to connect its two 
terminal pioints, withDut negand to the intervening country; 
in order to be of the greatest utility .and to secure tlic greatest 
revenue it must be laid out with due consideration of the traffic 
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arising at intermediate places, and as these will not usually 
lie exactly on the direct line, deviations from straightness wiU 
be rendered necessary. In tlie second place, exedpt in the 
unlikely event of all the places ,on the selected route lying 
at the same elevation, a line that is perfectly level is a 
physical impossibility; and from engineering considerations, 
even one with uniform gradients will be impracticable on the 
score of cost, unless the surface of the country is extraordinarily 
even. In these circumstances the con.structor has two broad 
ftUmmtivcs between which to clioosc. On the one liand he may 
make the line follow the natural inequalities of the ground os 
nearly as may be, avoiding the elevations and depressions by 
curve.s; or on the other he may aim at making it us nearly straight 
and level as possible by taking it through the elevations in 
cuttings or tunnels and across the depressions on embankments 
or bridges. He will incline to the first of these alternatives when 
cheapness of first cost is a desideratum, but, except in unusually 
favourable circumstances, the resulting line, being full of sharp 
curves and severe gradients, will be unsuited for fast running 
and will be unable to accommodate a heavy traffic economically. 
If, however, cost within reasonable limits is a secondary con¬ 
sideration and the intention is to build a line adapted for 
express trains and for the earriage of the largc.st volume of 
traffic with speed and economy, he will lean towards Uic second. 
In practice every line is a compromi.se between these two ex¬ 
tremes, arrived at by carefully balancing a large number of 
varying factors. Other things being equal, that route is best 
which will serve the district most conveniently and secure 
the highest revenue; and the most favourable eumbination of 
curves and gradients is that liy which the annual cost of con¬ 
veying the traffic which the line will be allied on to carry, added 
to the annual interest on the capital expended in construction, 
w ill be made, u minimum. 

Cutiings and Embankmaiii .—A cutting, nr cut, is simply a 
trench dug in a hill or piece ol rising ground, wide enough nt 
the bottom to accommodate one or more pairs of rails, and 
deiip enough to cnablo the line to continue its cour.se oil the 
levtl or on a moderate, gradient. 'I'he slopes of the sides vary 
according to the nature of the ground, the amount of moisture 
present, &c. in solid lock they may be vertical; in gravel, 
sand or common earth they niu.st, to prevent slipping, rise 
I ft. for i to ij or 2 ft. of base, or even more in treacherous 
clay. In soft material the excavation may be jicrformcd by 
mechanical e.xcavalors or “ steam navvies,” while in hard it 
may be necessary to resort to blasting. Except in hard rock, 
the top width ol a cutting, and therelore the amount of material 
to be excavated, increases rapidly with the depth; hence if 
a cutting exei'cd.s a certain depth, which varie.s with the par¬ 
ticular circum.slances, it may be more e(;onomical, instead ol 
forming the sides at the. .slope at whieh the material of which 
they are composed will stand, to make them nearly vertical 
and support the soil with a retaining wall, or to bore a tunnel. 
An embankment-bank, or fill, is the reverse of a cutting, licing 
an artificial mound of earth on which the railway is taken 
acro.ss depressions in the surface of the ground. An endeavour 
is made so to plan the works of a railway that the quantity of 
earth cxcai'atcd in cuttings shall be equal to the quantity 
required for the embankments ; but this is not always practic¬ 
able, and it is sometimes advantageous to obtain the earth 
from some source close to the embankment rather than incur 
the expense of hauling it from a distant cutting. As embank¬ 
ments liave to support the weight of heavy trams, they must 
be uniformly firm and well drained, and before the line is fully 
opened for traffic they must be allowed time to consolidate, a 
process which is helped by running construction or mineral 
trains over them. 

An Interesting case of embankment and cutting in combination 
WM involved in crossing Chat Mo.ss on the Liverpool Sc Monchoeter 
railway. The moss was m. across, aad it varied in depth from 
10 to 30 ft. Its general cuaracter was such tliat cattle oould not 
stand on it, and a piece of fron would sink in it. The subsoil was 
composed principally of clay and sond, and the rallwOT had to bc 
carried over the moss on the level, requiring cutting and embanking 


tor upwards of 4 m. Xn farmuig 277,000 cub. yds. of embankmont 
OTo.oto yds. 01 raw peat were consumed, uie dillerence Ixjing 
occasioned by the squeezing out of the water. Large quantitic.s 
of embanking wem sunk in the moss, and, when t1te engineer, 
George Stephenson, oitcr a month's vigorous operations, had made 
up his estimates, the apparent work done was sometimes Jc.ss than 
at the beginning of the month. The railway ultimately was made 
to float on the bog. Wiiere cmbankmisit was required drains 
alviul 5 yds apart were ent, and when tlie rnoss between them 
was dry it was used to form thu embankment. Where the wav 
was foniuKl on the level, drains were,cut on each side of the inteiutcd 
line, and were intersected here and there by cross drains, by which 
the upper part of the moss was rendered dry and firm. On this 
surface Iruirlles were placed, /( ft. Iiroad and g long, covered with 
heath, upon wliich llte ballast was laid. 

Briigej.—For conveying small .streams through embank¬ 
ments, channels or culverts arc constructed in brickwork or 
masonry. Larger rivcr.s, canals, roads, other railways and 
sometimes deep narrow valleys arc crossed by bridges (r/.v.) 
of timber, brick, stone, wrought iron or steel, and many of 
these struetures rank among the largest engineering works 
in the world. Sometimes also a viaduct consisting of a series 
of arches is preferred to an embankment when the line has to 
l)c taken over a piece of flat alluvial plain, or when it is desired 
to economize space and to carry the line at a sufficiunt height 
to clear the streets, as in the case of various railways entering 
London and other large towns. In connexion with a railway 
many liridges have also to be constructed to carry public 
roads and other railways over tlic line, and for the use of owners 
or tenants whose land it has cut through (“ aeeommodatioii 
bridges”). In Ihe early days of railways, roads were often 
taken acroas the line on the level, but such ” level ” or “ grade ” 
crossings arc now usually avoided in the ease of new lines in 
populous I'ountrics, except when the traffic on l>oth the road 
anti the, railway is very light. In many instances old level 
cro.ssing.s have been replaced by over-bridges with long .sloping 
approaches; in this way considerable expenditure, has been 
involved, ju.stified, however, by (he removal of a danger to 
the public and of interruptions to the traffic on both the roads 
and the railways. In'eases where the route of a line runs across 
a river or other piece of water so wide that tlie construction of 
a bridge is either impossible or would lie more costly than 
is warranted by the volume of traffie, the expedient is .some¬ 
times adopted of carrying the wagons and carriages across 
bodily with their loads on tiain ferries, so as to avoid the 
inconvenience and delay of tran.sshipment. Such train ferries 
are conmion in America, e,specialty on the Great Lakes, and 
exist at several places in Europe, as in the. Baltic between 
Denmark and Sweden and Denmark and Germany, and aeros.s 
the Strains of Idcssina. 

(Iradienls .—^Tbe gradient or grade of a line i.s the rate at 
whieh it rises or falls, above or below' the horizontal, and is 
exprcs.scd by stating eitlier the horizontal distance in which 
the change of level amounts to i ft., or the amount of 
change that would occur in some .selected distance, such as 
100 ft., 1000 ft. or I m. In America a gradient of i in 100 
is often known as a 1 % grade, one of 2 in 100 as a 2 grade, 
and so on ; thus a 0-25 % grade corresponds to what in Eng¬ 
land would be known as a gradient of 1 in 400. The ruling 
gradient of a section of railway is the stcepe.st incline in that 
section, and is so called because it goi’crns or rules the maximum 
load that can be placed behind an engine working over that 
portion of line. Sometimes, however, a sharp incline occurring 
on an otherwise easy line is not reckoned as the ruling gradient, 
trains heavier than could be drawn up it by a single engine 
lieing helped by an assistant or “ bank ” engine; sometiraes 
also “momentum” or “velocity” grades, steeper than the 
ruling gradient, are permitted for short distances intascs where 
a train can approach at full speed and thus surmount tliem by 
the aid of its momentum. An incline of x in 400 is reckoned 
easy, of 'I in 200 moderate -and of i in 100 heavy. The ruling 
gradient of the Liverpool & Manchester railway was fixed at 
I in 900, excepting the inclines at Liverpool and at Rainhill 
summit, for working which special provision was made; and 
I. K. Brunei laid out the iGreat Western for a long distanoi 
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out of London with a ruling gradient of i in 13*0. Other 
engineers, howeverj such as Joseph Locke, cheapened the 
cost of construction by admitting long slopes of 1 in 80 or 70. 
One of the steepest gradients in England on an important line 
is the Lickey incline at Bromsgrovc, on the Midland railway 
between Birmingham and Gloucester, where the slope is i in 
37 for two miles. The maximum gradient possible depends 
on climatic conditions, a dry climate being the most favourable. 
The theoretical limit is about i in i(>; between i in 20 and 
I in 16 a steam locomotive depending on the adhesion between 
its wheels and the rails can only haul about its own weight. 
In practice the gradient should not exceed i in 22i,and even 
that is too steep, since theoretical conditions cannot always be 
realized ; a wet rail will reduce the adhesion, and the gradients 
must be such that .some paying load can be hauled in all weathers. 
When an engineer has to construct a railway up a hill having 
a still steeper slope, he must secure practicable gradients by 
laying out the line in ascending spirals, if necessary tunnelling 
into the hill, as on the St Gothard railway, or in a series of 
zigzags, or he must rc.sort to a rack or a cable railway. 

Hack Jiailwayi ,—In rack railways .a co^-whe^'^ on the engine 
engages in a tooihcfl rack wliicli forms part of the permanent way. 
The e,arliest arrangement of thi.s kind wa.s patented by John lUen- 
kinsop, of the Middleton Colliery, near Leeds, in rhri, and an engine 
built on his plan by Matliew Murr.ay, also of Leeds, lx:gan in iHiz 
to haul coals from Middleton to Leeds over .a line fl m. long. Blen- 
kinsop placed the teeth on the outer side of one of the running rails, 
and his reason for adopting a rack was the belief that an engine 
with smooth wheels runningon smooth rails would not have .sufllcient 
adhesion io draw the loail required. It was not till more than hall 
a century later that an American, Sylvester Mansh, employed the 
tack system for the purixise of enabling trains to surmount steep 
slopes on the Mount Washington railway, where the maximum 
gradient was nearly i in 2J. In this ca.se the rack had pin teeth 
carried in a pair of angle bars. The subsequent development of 
rack railways is especially associated with a Swiss engineer, NichoUis 
Riggenbach, and his pupil Roman -Aht, and the forms of rack 
introduced by them are those most commonly used. That of the 
latter is multiple, several rack-plates being placed parallel to each 
oilier, and the teeth break joint at i, J cir J of their pilch, according 
to the number of rack-plates. In tliis way smoothness of working 
is ensured, the cog-wheel being constantly in action with the rack. 
Abt also developed the plan of combining rack and adhesinn.al 
working, the engine working by adhesion alone on tlie gentler 
slopes but by both adhesion and tlie rjek on the steeper ones. 
On such lines the beginning of a r.ack .section is provided with a 
piece of rack mounted on .springs, so that the pinions of the engine 
engage smoothly with the teeth. Racks of this tyjic usually 
become impracticable lor gradients steeper tlian i in 4, partly because 
of the excessive weight of the engine required and partly because 
of the tendency of the cog-wheel to mount the rack. The laicher 
rack, employed on the Mount Pilahis railway, where the steepest 
gradient is nearly i in 2, is double, with vertical teeth on each side, 
while in the Stnib rack, used on the Jungfrau line, the teeth arc.cut 
in the head of a rail of the ordinary Vignolcs type. 

Cable Hallways .—For surmounting still sleeper slopes, cable 
railways may he employed. Of these there are two main .systems ; 
(i) a continuous cable is carried over two main drums at each end 
of the line, and the motion is derived either (n) from the weight 
of the descending load or {It) from a motor acting on one of the 
main drums; (2) each end of the cable is attaclied to wagons, one 
set of which accordingly ascends as the other descends. The weight 
required to cause the downward motion is obtained cither by means 
of the material which has to be transported to the bottom of the 
hill or by water ballast, while to akl and regulate the motion generally 
steam or electric molors are arranged to act on the main drums, 
round which the cable is passed with a sufficient number of turns 
to prevent slipping. When water ballast is employed the water 
is filled into a tank in the bottom of tlte wagon or car, its quantity, 
if jiassengcrs are carried, being regulated by the number ascending 
or descending. 

Curves .—The curves on railways arc either simple, when 
they consi.st of a portion of the circumference of a single circle, 
or compound, when they are made up of portions of the cir¬ 
cumference of two or more circles of different radius. Reverse 
curves are compound curves in which the components are 
of contrary flexure, like the letter S ; strictly the term is only 
applicable when the two portions follow directly one on the 
other, but it is sometimes used of cases in which they are 
separated by a “ tangent ” or portion of straight line. In 
Great Britain the curvature is defined by stating the length of 


the radius, expressed in chains (1 chain =66 ft.), in America 
by stating the angle subtended by a chord 100 ft. long; the 
measurements in both methods are referred to the central line 
of the track. The radius of a i-dcgrcc curve is 3730 ft., or 
about 861 f chains, of a 15-dcgTee curve 383 ft. or rather less 
than 6 chains ; the former is reckoned easy, the latter very 
•sharp, at least (or main lines on the standard gauge. On some 
of the earlier English main lines no curves were constructed 
of a less radius than a mile (80 chains), except at places where 
the speed was likely to be low, hut in later practice the radiu.s 
is sometimes reduced to 40 or 30 chains, even on high-speed 
passenger lines. 

When a train is running round a curve the centrifugal force 
which comes into play tends to make its wheel-flanges press 
against the outer rail, or even to capsize it, If this pres.sure is 
not relieved in some way, the train may be derailed either (1) by 
“climbing” the outer rail, with injury to that rail and, generally, 
to the corresponding wheel-flanges; (2) by overturning about 
the outer rail as a hinge, possibly without injury to rails or 
wheels; or (3) by forcing the outer rail outwards, occasionally 
to tfic extent of shearing the. spikes that hold it down at the 
curve, tbu.s spreading or destroying the track. In any case the 
details depend ujion whether the, vehicle concerned is an engine, 
a wagon or a passenger eoaeti, and upon whether it runs on 
Ixigie-tnieks or not. If it is an engine, particular attention 
must be directed to the type, weight, arrangement of wheels 
and height of centre of gravity above rail level. In eon.sidcring 
the forces that prodtiee derailment the total mass of the vehicle 
or locomotive may be supposed to he concentrated at its centre 
of gravity. Two lines may be drawn from this point, one to 
each of the two rails, in a plane normal to the rails, tint! the 
ends of these lines, where they meet the rails, may be joined 
111 complete a triangle, which may conveniently Ire regarded as a 
rigid fr.ame resting on tlie rails. As the vehicle .sweeps round 
the curve the centre of gravity tends to be thrown outwards, 
like a .stone from a horizontal sling. The vertical pressure of the 
frame upon the outer rail is thu.s increased, while il.s vertical 
pressure on the inner rail is diminished. Simultaneously the 
frame as a whole tend.s to slide horizontally athwart the rails, 
from the inner towards the outer rail, urged by the same eeiilri- 
tugal forecs. This sliding movement is resisted hy placing a 
cheek rail on the inne.r side of the inner rail, to lake the lateral 
thrust of the wheels on that side. It is also resisted in part by 
the conicity of the wheels, which converts the lateral foree 
partly into a vertical force, thu.s enabling gravity to exert a 
re.storing influence. When the lateral forces are loo great to 
be controlled “climbing” occur.s. Accidents due to simple 
climbing are, however, exceedingly rare, and are usually found 
associated with a faulty track, with “ plunging” movements of 
the locomotive or vehicle, or with a “ tight gauge ” at curves 
or points. 

I'Vom consideration of the rigid triangular frame de.seribed 
above, it is clear that the “overturning” force acts horizontally 
from the centre of gravity, and that the length of its lever arm 
is, at any instanl, the vertieal distance from the centre of gravity 
to the level of the outer rail. This is true whatever be (he tilt 
of the vehicle at that in.stant. The restoring force exerted by 
gravity acts in a vertical line from the centre of gravity ; and 
the length of its lever arm is the horizontal distance between 
this vertical line and the outer rail. If therefore the outer rail 
is laid at a level above that of the inner rail at the curve, over¬ 
turning will be resisted more than would be the case if both 
rails were in the stime horizontal plane, since the tilting of the 
vehicle due to this “ superelevation ” diminishe„s the overturning 
moment, and also increases the restoring moment, by shortening 
in the one case and lengthening in the other the lever arms at 
which the respective forces act. The amount of superelevation 
required to prevent derailment at a curve can be calculated ^ 
under perfect running conditions, given the radius of curvature, 
the weight of the vehicle, the height of the centre of gravity, the 
distance between the rails, and the .speed; but great experience 

t See The Times Engineering Supplement (August 22, 1906), p. 265. 
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is required for the. successful application of definite formulae 
to the problem. For example, what is a safe speed at a given 
curve for an engine, truck or coach having the loSd equally 
distributed over the wheels may lead to cither climbing or 
overturning if the load is shifted to a diagonal position. An 
ill-t>alanced load also exaggerates “ plunging,” and if the period 
of oscillation of the load happens to agree with the changes 
of contour or other inequalities of the track vibrations of a 
dangerous character, giving rise to so-called “ sinuous ” motion, 
may occur. 

In general it is not curvature, but change of curvature, that 
presents difliculty in the laying-out of a line. For instance, if 
the curve is of S-form, the point of danger is when the train 
enters the contra-flexure, and it is not an easy matter to assign 
the best superelevation at all points throughout the double 
bend. Closely allied to the question of safety is the problem 
of preventing jolting at curves ; and to obtain easy running it 
is necessary not merely to adjust the levels of the rails in re.spect 
to one another, but to tail off one curve into the next in such a 
manner as to avoid any approach to abrupt lateral changes of 
direction. With increase of speeds this matter has become 
important as an clement of comfort in passenger traffic. As a 
first approximation, the centre-line of a railway may l>e plotted 
out as a number of portions of circles, with intervening straight 
tangents connecting them, when the abruptness of the changes 
of direction will depend on the radii of the circular portions. 
Hut if the change irnm straight to circular is made through the 
medium of a suitable curve, it is po.ssible to relieve the abruptness, 
even on curves of com])arative.ly small radius, ’lire smoothest 
and safest running is, in fact, attained when a “transition,” 
“easement” or “adjustment” curve is imserted between the 
tangent and the point of circular curvature. 

I'or further information see tlie following papens and the discus¬ 
sions on them : “ Transition Curvi-s for Railways.'’ by James 
(Hover, Proc. Inst. C.E, vol. T40, part ii.; and "High Spelal on 
Itailway Curves,” by J. W. Spillcr, and "A Practical Method for 
the Improvement of jlxisling Railway Curves,” by W. H. Shorll, 
I'roo. Inst. CM. vol. lyO, part ii. 

Gauge. —The gauge of a railway is the distance between 
the inner edges of the two rails upon which the wheels run. 
The width of 4 ft. 81 in. may be regarded as standard, since it 
prevails on probably three-quarters of the railways of the 
globe. In North .'\merica, except for small industrial railways 
and some short lines for local traffic, chiefly in mountainous 
country, it has become almo.st universal; the long lines of 

3 ft. gauge have mostly been converted, or a third rail has been 
laid to permit interchange of vehicles, and the gauges of 5 ft. and 
mure have di.sappeared. A considerable number of lines still use 

4 ft. 9 in., but as their rolling stock runs freely on the 4 ft. 8J in. 
gauge and vice versa, this does not constitute a break of gauge 
for traffic purposes. The commen'.ial importance of such free 
interchange of traffic is the controlling factor in determining 
the gauge of any new railway that is not isolated by its geo¬ 
graphical position. In Great Hritain railways arc built to 
gauges other than 4 ft. SJ in. only under exceptional conditions; 
the old “ broad gauge ” of 7 ft. which I. K. Brunei adopted for 
the Great Western railway disappeared on the ioth-s^rd of 
May 189a, when the main line from I,ondon to Penzance was 
converted to standard gauge throughout its length. In Ireland 
the u.sual gauge is 5 ft. 3 in., but there are also lines laid to a 

3 ft. gauge. On the continent of Europe the standard gauge is 
generally adopted, though in France there are many miles of 

4 ft. 9 in. gauge ; the nonnal Spanish and Portuguese gauge is, 
however, 5 ft. 5i in., and that of Russia 5 ft. In France and 
other European countries there is also an important mileage 
of metre gauge, and even narrower, on lines of local or secondary 
importance. In India the prevailing gauge is 5 ft. 6 in., but 
there is a large mileage of other gauges, especially metre. In 
the British colonies the prevailing gauge is 3 ft. 6 in., as in 
South Africa, Queensland, Tasmania and New Zealand; but 
in New South Wales the normal is 4 ft. SJ in. and in Victoria 

5 ft. 3 in., communication between different countries of the 


Australian Commonwealth being thus carried on under the 
disadvantage of break of gauge. Though the standard gauge 
is in u.se in Ix)wer Egypt, the line into the Egy’ptian Sudan was 
built on a gauge of 3 ft. 6 in,, so that if the so-called Cape to 
Cairo railway is ever completed, there will be one gauge from 
Upper Egypt to Cape Town. In South America the 5 It. 6 in. 
gauge is in use, with various others. 

Memo-Rail Systems .—^Tbe gauge may be regtirded as reduced 
to its narrowest possible dimensions in mono-rail lines, where 
the weight of the trains is carried on a single rail. This method 
of construction, however, has been adopted only to a very 
limited extent. In the Lartigue .system the train is straddled 
Over a .single central rail, elevated a suitable distance above the 
ground. A short line of this kind runs from Ballybunnion to 
Listowel in Ireland, and a more ambitious project on the .same 
principle, on the plans of Mr F. C. Bc.hr, to connect Liverpool 
and Manchester, was sanctioned by Parliament in 1901. In 
this case electricity was to be the motive-power, and speeds 
exceeding 100 m. an hour were to be attained, but the line has 
not been built. In the l.angen mono-rail the cars are hung from 
a single overhead rail; a line on this system works between 
Barmen and Elhcrfeld, about 9 m., the cars for a portion 
of the distance being suspended over the river Wupper. In 
the system devised by Mr Louis Brennan the cars run on a 
single rail laid on the ground, their stability being maintained 
by a heavy gyrostat revolving at great speed in a vacuum. 

J'ernianent Way .—When the earth-works of a line have been 
completed and the tops of the embankments and the bottoms 
of the cuttings brought to the level decided upon, the next 
step is to lay the permanent way, so-called probably in dis¬ 
tinction to the temporary way used during con.struction. The 
first step is to deposit a layer of ballast on the road-bed or 
“ formation,” which often slopes away slightly on each side 
from the central line to facilitate drainage. The ballast con¬ 
sists of such materials as broken stone, furnace slag, gravel, 
cinders or earth, the lower layers commonly consisting of 
coarser materials than the top ones, and its purpose is to provide 
a firm, well-drained foundation in wltich the sleepers or cross¬ 
lies may be emlx’ddcd and held in place, and by which the 
weight of the track and the trains may be distributed over the 
road-bed. Its depth varies, according to the traffic which the 
line has to bear, from about 6 in. to i ft. or rather more under 
the sleepers, and the materials of the surface layers arc often 
chosen so as to be more or less dustless. Its width depends 
on the numbers of tracks and their gauge ; for a double line of 
standard gauge it is about 25 ft., a space of 6 ft. (“ six- 
foot way ”) being left between the inner rails of each pair in 
Great Britain (fig. 8), and a rather larger distance in America 



Fi(j. S.—Half ot English Houble Track. 


(fig. 9), where the over-hang of the rolling stock is greater. The 
intervals between the sleepers are filled in level with ballast, 



Fig. 9. —Half of American Double Track. 


which less commonly is also heaped up over them, especially 
at the projecting ends. 
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Sleepers, called ties or cross-ties in America, arc the blocks 
or slabs on which the rails are carried. They are nearly always 
placed transversely, ncro.s3 the dirertion of the lines, the longi¬ 
tudinal position such as was adopted in connexion with the 
broad gauge on the Gn'at Wistem in ICnghind having been 
abandoned except in special cases. Stone blocks were tried a,s 
.sleepers in the early days of railways, but they proved too rigid, 
and besides,' it was found difficult to keep the line true with 
them. Wood is the material most widely used, but steel is 
employed in some countries where timber is scarce or liable 
to destruction by white ants, though it is still regarded as 
too expensive in comparison with wood for general adoption. 
Steel sleepers were used experimentally on the.London v'k 
North-Western, hut were abandoned owing to the shortness of 
their life. In Germany, where they have met with greater 
favour, there were over 26,^ millions in use in r<)o5,' and they 
have been tried by some American railways. Numerou.s forms 
of ferro-concrctc sleepers have also been devised. 

In Great Britain, Germany and France, at lea.st 90 % of 
the wotxlen sleepers arc “ treated ” Ix fore tlicy are laid, to 
increase their resistance to decay, and the same primtiec is 
followed to some extent in other liuropean countries. A great 
numlx’r of preservative processe.s have been devised. In that 
most largely n.sed, known as “ ereosoting,” dead oil of tar, to 
the amount of some 3 gallons per sleeper, is forced into the 
wood under pres.sure, or is sucked in by vacuum, both the 
timber and the oil being heated. In the United States only a 
small percentage of the ties are treated in any way beyond 
seasoning in the open air, timber, in the opmion of the railway 
officials, being still too cheap in nearly all parts of that country 
to justify the use of pre.servative.s. Some railw.ay companies, 
however, having a long mileage in timberless regions, do 
“ treat ” their sleepers. 

Typical dimensions for sleepers on important British raihvajes 
are:—length 9 ft., breadth 10 in., and depth 5 in. In America 
8 ft. is the most common length, the breadth being 8 in., and the 
depth 6 or 7 in. 

There are two main ways of attaching the rails to the sleepers, 
corresponding to two main typos of rails—llie bull-headed rail 



Itta. 10.--A, Section of British Buil-Hcaded Rail, 90 tb to the 
yaH, showing also chair and fastenings. B, Plan of Cliair. 

and the Vignolcs or flange rail. In the first method, which is 
practically universal in Great Britain and is also employed to 

• See a full account of .steel sleepers in a paper read by A. Haar- 
Btonn before tlis Verefn der UeaUchca EUenhuttuulcutc ou Dec. S, 
1907, translated in the Railway Gazette fLondon) on April j, 10 and 
17, 1908. 


some extent in France and India, the rails have rounded bases 
and are supported by being wedged, with wooden keys, in cast- 
iron chairt which are bolted to the sleepers. In the second 
method the rails have flat flanged bases which rest directly on 
the sleepers (fig. 10). The chairs on the British system weigh 
about 45 or 50 lb each on important lines, though they may be 
leas where the traffic is light, and arc fixed to the sleepers each 
by two, three or four fastenings, either screw .spikes, or round 
drift bolts entered in holes prcvinu.sly bored, or fang bolts or 
wooden trenails. Sometimes a strip of felt is interposed between 
the chair and the sleqjer, and sometimes a .serrated surface is 
prepared on the sleeper for the chair which is forced into its 
seiit by hydraulic pressure. The keys which hold tlic rail in the 
chairs arc usually of oak and are placed outside the rails; the 
inside position has also been employed, hut has the disadvantage 
of detracting from the elasticity of the road since the weight of a 
passing train presses the rails up against a rigid mass of metal 
instead of against a slightly yielding block of wood. The rails, 
which for heavy main line traffic may weigh as much as 100 11) 
per yard, or even more, are rolled in lengths of from 30 to 60 ft., 
and sleepers are placed under them at intervals of between 2 
and 3 ft. (centre to centre), ir sleepers to a 30 ft. rail lieing a 
common arrangement. I )n the I.ondon fi) Norlh-VVcstem railway 
there arc 24 sleepers to each 60 ft. rail. A small space is left 
Isetwecn the end of one rail and that of the ne.xt,in order to allow 
for expansion in hot weather, and at the joint the two are 
firmly braced together by a pair of fish-plates (fig. ii). These 
are flat bars of iron or steel from 18 in. to 2 ft. 
long, which are kKlgcd in the channels of the 
rail, one on each side, and secured with four 
bolts passing through the web ; sometimes, to 
give additional stiffness, they extend down 
below the lower table of the rail and are bent 
round so as to clip it. Occasionally the joints 
thus formed are " supported ” on a sleeper, 
as was the practice in the early days of rail- Fm. ii,— British 
way construction, but lltcy are generally Rail and Rail 
“ suspended ” between two sleepers, which are ^ 
set rather more closely together than at other points in the rail. 
Preferably, they arc so arranged that those in both lines of rails 
come opposite each otlier and are placed between the same pair 
of sleepers. 

Flat-bottomed rails are fastened to the sleepers by hook¬ 
headed spikes, the heads of which project over the flanges. 
In the United States the spikes arc simply driven in with a maul, 
and the rails .stand upright, little care being taken to prepare 
seats for them on the sleepers, on which they soon seat them¬ 
selves. The whole arrangement is simple and cheap in first 
cost, and it lends itsell admirably to fast track-laying and to 
repairs and changes of line. On the continent of Europe the 
practice is common of notching the sleeper so as to give the rail 
a slight cant inwards—a result obtained in England by canting 
the rail in the chairs—and metal plates or strip.s of felt arc put 
under the rail, which is carefully fastened to the sleeper by 
screwed spikes (fig. 12). This method of construction is more 



Fig, 12. —French Rail, goj lb to the yard, shtwing rail joint 
and seat in tire sleeper, 

expensive than the American in first cost, but it gives a more 
durable and stable track. Sudt metal plates, or “ tie-plates,” 
have come into considerable use also in tfae United States, where 
they are always matte of rdled steel, punched with rectangular 
holes through ■wdiich the spikes pass. TItey serve two principal 
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purposes: they dimiriish the wear of the sleeper under the rail 
by providing a larger bearing surface, and they help to support 
the spikes and so to keep the gauge. On all the accepted forms 
there are two or more flanges at the bottom, running lengthwise 
of the plate and crosswise of the rail; these arc requisite to give 
proper stiffness, and further, as they are forced into the tie by 
the weight of passing traffic, they help to fix the plate securely 
in place. The joints of flanged rails are similar to those employed 
with bull-headed rails. Various forms, mostly patented, have 
been tried in the United States, but the one most generally 
adopted consists of two symmetrical angle bars (fig. 13), 
varying in length (from 10 to 
48 in.), in weight and in the 
number of bolts, which may be four 
or six. 

The substitution of steel for iron 
as the material for rails which 
made possible the axle loads and 
the speeds of to-day, and, by 
reducing the cost of maintenance, 
contributed enormously to the 
Fro. 13.-—American Rail, 90 economic efficiency of railways, 
lb to the yard, showlnR rail was one of the most important 
events in the history of railway.s, 
and a scarcely less important element of progressive economy has 
been the continued improvement of the steel rail in stiffness of 
section and in toughness and hardness of material. Carbon is 
the important element in controlling hardness, and the amount 
present is in general higher in the United .States than in Great 
ifrilain. The specifications for bull-headed rails issued by the 
Ifritish Kngincering Standards Committee in 1904 provided for a 
carbon-content ranging from 0 35 to o-so %, with a phosphorus 
maximum of 0 075 %. In the United States a committee of 
the American Society of Civil Engineers, appointed to coasider 
the ((uestion of rail manufacture in consequence of an mcrea.se 
in the number of rail-failures, issued an interim report in 1907 
in whicli it suggc.sted a range of carbon from 0-55 to 0-65 % for 
the heaviest sections of Bessemer steel flange rails, with a 
pho. 5 phoruB maximum of o 083 % ; while the specifications of 
the American Society for Testing Materials, current at the same 
period, put the carbon limits at 0-45 to 0 55 %, and the phos¬ 
phorus limit at o ro. For rails of basic, opcn-he<irth steel, 
which is rapidly ousting Bessemer steel, the Civil Engineers’ 
.specifications allowed from odyi; to 0-75 % of carlxm with o-os y„ 
of phosphorus, while the .specifications of the American Rivilway 
Engineering and Maintenance of Way Association provided for 
a range of 0 75 to o 85 % of carbon, with a maximum of 0-03 % 
of phosphorus. The rail-failures mentioned above al.sQ drew 
renewed attention to the importance of the thermal treatment 
of the steel from the time of melting to the last passage through 
the rolling mill and to the necessity of the finishing temperature 
being sufficiently low if the product is to be fine grained, homo¬ 
geneous and tough ; and to permit of this requirement being met 
there was a tendency to increase the thickness of the metal in 
the web and flanges of the rails. The standard specification 
adopted by the Pennsylvania railway in 1908 provided that in 
rails weighing 100 lb to the yard 41 % of the metal should be 
in the head, 18 6 % in the web, and 40-4 % in the base, while 
for 85 Ih rails 43- j % was to be in the head, 17-8 % in the web 
and 40'0 % in the base. These rails were to be rolled in 33-ft. 
lengths. According to the specification for 85 tb rails adopted by 
the Canadian Pacific railway about the same time, 36-77 % of 
the metal was to be in the head, 32-21 % in the web and 41-02 % 
in the base. 

Points and Crossings. —To enable trains to be transferred 
from one pair of rails to another pair, as from the main line 
to a siding, “ points ” or “ switches ” are provided. At the 
place where the four rails come together, the two inner one*- 
(one of the main line and the other of the siding), known as 
" .switch rails” (h. fig. 14), are tapered to a fine point or tongue, 
and rigidly connected together at such a distance apart that 
when ohe of the points is pressed against the outer or “ stock ” 



rail (<j) of either the siding or the main line there is sufficient 

space between the other tongue and the other stock rail to 

permit the free pa.ssage of i \ \ 

the flanges of the wheels \ \ \ 

on one side of the train, \ \ \ 

while the flanges on the \ \ \ 

other side find a con- \ \ 

tinuous path along the , \ \ 

other switch rail and thus \ \ V jY‘ 

are deflected in the desired \ \ ^ 

direction. 'I'hc same ar- \ \ 

rangement is employed \ \ lyl IP 

at jun<-tions where differ- \ \ \ \ 

ent running lines con- \ \ I \ 

verge. The points over \ \ \ \ 

which a train travels when \ \ M f \ I 1 

direeUxi from the main \ \ -n 11 '' 

to a branch line are cidk d \r v I \ dw 

“ facing points ” (FP), \ \ \ \ 

while those which it passes \ \ \ \ 

when running from a \ \ \ \ 

branch to a main line am \ \ \ \ 

“ trailing points ” ('I'P). \ \ \ \ 

In Great BritaintheBoard \ \ f \ 

of Trade requiris facing 1 

points to be avoided as ^ 

far as possible; but, of 

course, they are a necis- pp TP 

sity at junctions where 

running lints eliverge and . , 

at the crossing ploets T 

whitffi must be provided I ’ 

to enable, train.s to pa.ss Fio. 14.—Points am! rrossings. 
each other on single-track 1,-p., Pacimr points, 

lines. At station.s the TP=^ Trailinfi points, 

points that give acce.ss (i=cStc«k rail. 

lo sidings arc generally 

,0 ’ V = Single or V-rro.ssiiiL'. 

arranged a.s trailing points D, Diamond crossing, 

with respect to the direc- r—rheck rails, 

tion of traffic on the main (/—Wing rails, 

lines ; that is, trains can- check rails, 

notpassdircctintosidings, 

but have to stop and then run Irackwards into them. In 
shunting yards the points are rommonly set in the required 
direction by means of hand levers placed close beside the 
lines, but those at junctions .and those which give access 
from the main lines to sidings at wayside stations arc worked 
by a system of rods from the signal ctibin, or by electric or 
pneumatic power controlled from it anti interlocked with the 
signals (see Sional : S Railway). Crossings are inevitable 
adjuncts of points. Where a branch diverges from a tram 
line, one rail of the one must cross one rail of the other, and a 
V-crossing is formed (V). Where, as at a double-line junction, 
one pair of rails crosses another pair, “ diamond ” croisings (Q) 
are formed. At both types of crossing, check rails (c) must be 
provided to guide the wheel-flmiges, and if these are not accur¬ 
ately placed the safety of the trains will be endangered. At 
double-line junctions trains passing over the diamond crossings 
evidently block traffic going in the opposite direction to that 
in which they arc travelling. To avoid the delay thus caused 
the branch line which would occasion the diamond crossing 
if it were taken across on the level is sometimes carried over 


the main line by an over-bridge (“ flying junction ”) or under 
it by an under-bridge (” Irurrowing junction "). 

Railway Stations .—Railway stations are either “ terminal " 
or “intermediate.” A terminal station embraces (1) the 
passenger station ; (2) the goods station ; (3) the locomotive, 
carriage and wagon depots, where the engines and the carrying 
stock are kept, cleaned, examined and repaired. At many 
intermediate stations the same arrangements, on a smaller 
scale, are made ; in all of them there is at least accommoda¬ 
tion for the passenger and the goods traffic. The stations fot 
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passengers and goods are generally in different and sometimes 
in distant positions, the place selected (or each being that 
which is most convenient for the traffic. The passenger .station j 
abuts on the main line, or, at termini, forms the natural terminus, 
at a place as near as can conveniently be obtained to the centre 
of the population which constitutes the passenger traffic; 
and preferably its platforms should be at or near the ground 
level, for convenience of access. The goods station is ap¬ 
proached by a siding or fork set off from the main line at a 
point short of the passenger station. In order to keep down 
the expense of shunting the empty trains and engines to and 
from the platforms the carriage and locomotive depots should 
be as near the passenger station as possible; but often the 
price of land renders it impracticable to locate them in the 
immediate vicinity and they are to be found at a distance of 
several miles. 

In laying out the approaches and station yard of a passenger 
station ample width and space should be provided, with well- 
defined means of ingress and egress to facilitate the 
atationV^ circulation ol vehicles and with a long setting-down 
pav ement to enable them to discharge their passengers 
and luggage without dilay. The position ol the main buildings 
—ticket offices, waiting and refreshment-rooms, panels otfiee.s, 
iStc.—relative to the direction of the lines of rails may be u.scd 
as a means of classifying terminal stations. They are placed 
either on the departure side parallel to the platform (“side ” 
stations) or at right angles to the rails and platforms (“ end ” 
stations). Many large stations, however, are of a mixed type, 
and the offices are arranged in a fork between two or more 
series of platforms, or partly at the end and partly on one side. 
Where heavy suburban traffic has to be dealt with, the ex¬ 
pedient is occasionally adopted of taking some of the lines round 
the end in a continuous loop, so tlmt incoming trains ran 
deposit their passengers at an underground platform and 
immediately proceed on their outward journey. Intermediate 
stations, like terminal ones, should be convenient in situation 
and easy of approach, and. especially if they are important, 
should be on the ground level rather than on an embankment 
or in a cutting. 'I’he lines through them should be, if possible, 
straight and on the level ; the British Board of Trade forbids 
them being placed on a gradient steeper than 1 in 260, unless 
it is unavoidable. Intermediate stations at the surface level 
arc naturally constructed as side stations, and whether 
offices arc provided on both sides or whether they are mainly 
concentrated on one will depend on local circumstances, the 
amount of the traffic, and the direction in which it preponder¬ 
ates, When the railway lies below the surface level the bulk 
of the offices arc often placed on a bridge spanning the lines, 
access being given to the platforms by staircases or lifts, and 
similarly when the railway is at a high level the offices may 
be arranged under the lines. Occasionally on a double-track 
railway one platform placed between the tracks serves both 
of them ; this “ island ” arrangement, as it is termed, has 
the advantage that more tracks cait he readily added without 
disturbance of existing buildings, but wlien it is adopted the 
exit from the trains is at the opposite side to that which i.s 
usual, and accidents have happened through passengers alight¬ 
ing at the usual side without noticing the absence of a plat¬ 
form. At stations on double-track railways whiili have a 
heavy traffic four tracks are sometimes provided, the two 
outside ones only having platforms, so that fast trains get a 
clear road and can pass slow ones that are standing in the 
station. In Great Britain, it may be noted, trains almo.st 
invariably keep.to the left, whereas in most other countries 
right-handed ^ite rule. 

The arrang«)in^ and appropriation of the tracks in a station 
materially affect the economical and efficient working of the 
traffic. There must be a sufficient provision of sidings, con¬ 
nected with the running tracks by points, for holding spare 
rolling stock and to enable carriages to be added to or taken 
off trains and engines to be changed with as little delay as 
possible. At terminal stations, especially at such as are used 
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by short-distance trains which arrive at and start from the 
same platform, a third track is often laid between a pair of 
platform tsacks, so that the engine of a train which has arrived 
at the platform cun pass out and place itself at the other end 
of the train, which remains undisturbed. At the new Victoria 
station (London) of the London, Brighton & South Coast 
railway—which is so Jong that two trains can stand end to 
end at the platforms—this system is extended so as to permit a 
train to start out from the inner end of a platform even though 
another train is occupying the outer end. One of the advan¬ 
tages of electric trains on the multijrle control system is that 
they economize terminal aecianmodation, because they can be 
driven from either end indifferently, and therefore avoid the 
necessity for tracks by whicii engines can change from one end 
of the train to the oilier. 

The platforms on Brilish railways have a standard elevation 
of 3 ft. above rail level, and they are not now made less than 
2j ft. in height. In other countries they are generally lower ; 
in the United States they are commonly level with, or only a 
few inches higher than, the top of the rails. They may consist 
of earth with a retaining wall along the tracks and with the 
surface gravelled or paved with stone or asphalt, or they may 
be constructed entirely of timber, or they may be formed of 
stone .slabs supported on longitudinal walls. They should be 
of ample dimensions to aeeommodale the traffic—the British 
Board of Trade requires them to be not less than 6 ft. wide at 
small stations and not less than 12 ft. wide at large ones—and 
they should be as free as possible from obstructions, such as 
pillars supporting the root. At intermediate stations the roofs 
are often carried on brackets fixed to the walls ol the station 
buildings, and project only to the edge of the platforms. At 
larger stations where both the platforms and the tracks are 
covered in, there are two broad types of construction, vchth 
many intermediate variations; the roof may either be com¬ 
paratively low, of the “ ridge and furrow ” pattern, borne on 
a number of rows of pillars, or it may consist ol a single lofty 
span extending clear across the area from the side walls. 'The 
advantage claimed for roofs formed w'ith one or two large spans 
is that they permit the platforms and tracks to be readily 
rearranged at any time as required, whereas this is diflieult with 
the other type, especially since the Brilish Board ui Trade 
requires the pillars to be not less than 6 ft. away from the 
edges of the platforms. On the other hand, wide spates are 
more expensive both in first cost and in maintenance, and there 
is the possibility of a failure such as caused the collapse in 
December 1905 of the roof of Charing Cross (S.K.R.) station, 
London, which then consisted of a single span. Wlialever 
the pattern adopted for the roof, a sufficient portion of it must 
be glazed to admit light, and it .should be so designed that the 
ironwork ran be easily inspected and painted and the glass 
readily cleaned. I'or the illumination of large stations by 
night electric arc lamps arc frequently employed, but .some 
authorities favour high-pressure incandescent gas-lighting. 

At busy stations separate tracks are sometimes appropriated to 
the use of light engines and empty trains, on which they may 
be run between the platforms and the locomotive and 
carriage depols. A carriage depot includes sheds in motirt 
which the vehicles are stored, arrangements for wash- 
ing and cleaning them, and .sidings on which they arc mar¬ 
shalled into trains. At a locomotive depot the chief building 
is the “ running shed ” in which the engines are housed and 
cleaned. I bis may be rectangular in shape (“ straight ” shed), 
containing a series of parallel tracks on which the engines stand 
and which arc reached by means of points and crossings di¬ 
verging from a main track outside ; or it may take a polygonal 
or circular form (round hou.se or rotunda), the lines for the 
engines radiating from a turn-table which occupies the centre 
and can be rotated so as to serve any of the radiating lines. 
The second arrangement enables any particular engine to enter 
or leave without disturbing the others; but on the other hand 
an accident to the turn-table may temporarily imprison the whole 
of them. In both types pits are constructed between the rails 
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on which the engines stand to afford easy access for the inspec¬ 
tion and cleaning of their mechanism. Machine shops are 
usually provided to enable minor repairs to be exetuted; the 
tendency, both in England and America, is to increase the 
amount of such repairing plant at engine sheds, thus lengthening 
the intervals between the visits of the engines to the main 
repairing shops of the railway. A locomotive depot further 
includes stores of the various materials required in working 
the engines, coal stages at which they are loaded with coal, 
and an ample supply of water. The quality of the last is a 
matter of great importance ; when it is unsuitable, the boilers 
will suffer, and the installation of a water-softening plant may 
sat'e more in tlte expenses of boiler maintenance than it costs 
to operate. The water cranes or towers which are placed at 
intervals along the railway to supply the engines with water 
require similar care in regard to the quality of the water laid 
on to them, as also to the water troughs, or track tanks as they 
are called in America, by which engines are able to pick up 
water without stopping. 'I'hese consist of shallow troughs 
about i8 in. wide, placed between the rails on perfectly level 
stretches of line. When water is required, a scoop is lowered 
into them from below the engine, and if the speed is sufficient 
the water is forced up it into the tender-tanks. Such troughs 
were first employed on the London & North-Western railway 
in 1857 by John Ramsbottom, and have since been adopted on 
many other lines. 

floods stations vary in size from those which con.sist of 
perhaps a single siding, to those which have accommodation 
tor thou.sands of wagons. At a small roadside station, 
^utlona "'here the traffic is of a purely local character, there 
will be some sidings to which horses and carts have 
access for handling bulk goods like coal, gravel, manure, &c., 
and a covered shed for loading and unloading packages and 
materials which it is undesirable to expose to the weather. The 
shed may have a single pair of rails lor wagons running through 
it along one side of a raised platform, there being a roadway for 
carts on the other side ; or if more accommodation is required 
there may be two tracks, one on each side of the platform, which 
is then approached by carts at the end. In either case the 
platform is fitted with a crane or cranes for lifting merchandise 
into and out of the wagons, and doors enable the shed to be 
used as a lock-up warehouse. In a large station the arrange¬ 
ments become much more complicated, the precise dc.sign being 
governed by the nature of the traffic that has to be served and by 
the physical configuration of the site. It is generally convenient 
to keep the inwards and the outwards traffic distinct and to deal 
with the two classes separately; at junction stations it may also 
be necessary to provide for the transfer of freight from one wagon 
to another, though the bulk of goods traffic is conveyed through 
to its destination in the wagons into which it was originally 
loaded. The increased loading space required in the sheds is 
obtained by multiplying the number and the length of lines 
and platforms ; sometimes also there are short sidings, cut into 
the platforms at right angles to the lines, in which wagons are 
placed by the aid of wagon turn-tables,and sometimes the wagons 
are dealt with on two floors, being raised or lowered bodily 
from the ground level by lifts. The higher floors commonly 
form warehouses where traders may store goods which have 
arrived or are awaiting de.spatch. An elaborate organization 
is required to keep a complete check and record of all the 
goods entering and leaving the station, to ensure that they are 
loaded into the proper wagons according to their destination, 
that they arc unloaded and sorted in such a way that they can 
be delivered to their consignees with the least possible delay, 
that they are not stolen or accidentally mislaid, &c,; and 
accommodation must be provided for a large clerical and 
supervisory staff to attend to these matters. British rail¬ 
ways also undertake the collection and delivery of freight, in 
addition to trun.sporting it, and thus an extensive range of 
vans and wagons, whether drawn by horses or mechanically 
propelled, must be provided in connexion with an important 
station. 
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Shunting Yards .—It may happen that from a large station 
sufficient traffic may be consigned to certain other large 
stations to enable full train-loads to be made up daily, or several 
times a day, and despatched direct to their destinations. In 
general, however, the conditions are less simple. Though a 
busy colliery may send off its product by the train-load to 
an important town, the wagons will usually be addressed to a 
number of different consignees at different depots in different 
parts of the town, and therefore the train will have to be broken 
up somewhere short of its destination and its trucks rearranged, 
together with tho.se of other trains similarly constituted, into 
fresh trains for conveyance to the various depots. Agiun, a 
station of moderate size may collect goods destined lor a great 
variety of places but not in sufficient quantities to compose a 
full train-load for any of them, and then it becomes impossible, 
except at the co.st of uneconomical working, to avoid despatching 
trains which contain wagons intended for many diverse destina¬ 
tions. For some distance these wagons will all travel over the 
same line, but sooner or later they will reach a junction-point 
where their ways will diverge and where they must be separated. 
At this point trains of wagons similarly destined for different 
places will be arriving from other lines, and hence the necessity 
will arije of collecting together from all the trains all the wagons 
which are travelling to the same place. 

The, problem may he iihistralcct diaRrammatically as follows 
(fig. 15) ; A may be supposed to be a junction outside a large 



h'lG. 15 —Diagram to illustrate use of Shunting Yards. 

seaport where branches from docks a, b, c and d converge, and 
where the main line also divides into throe, going to B, C and D 
respectively. A train from a will contain some wagons for B. 
some for C and some for D, as will also the trains irom u, b, c and 
d. At A therefore it becomes necessary to disentangle and group 
together all the wagons that are intended for B, all that are intended 
for C, and all that are intended ior D. Even that is not the whole, 
of the problem. Between A and B, A and C, and A and D. there 
may be a string of stations, p, q, r, s, Ac., all receiving goods from 
a. b, c and d, and it would manifestly be inconvenient and wasteful 
of time and trouble if the trains serving those intermediate stations 
were made up witli, say, six wagons from o to p next the engine, five 
from h to p at the middle, and four from c to p near the end. Hence 
at A the trucks from a, 6, c and d must not only be sorted according 
as they have to travel along A B, A t', or A D. but also must be 
marshalled into trains in the order of the stations along those lines. 
Conversely, trains arriving at A from B, C and U must be broken up 
and remade in order to distribute their wagons to the diflerent 
dock branches. 

To enable the wagon.s to be shunted into the de.sired order yards 
containing a large number of sidings are constructed at important 
junction points like A. .Such a yard con.sists e.ssenlially of a group 
or groups of sidings, equal in length at least to the longest train ruit 
on the line, branching out from a single main track and often a^ain 
converging to a .single track at the other end ; the precise design, 
however, varies with the amount and character of the work that 
has to be done, with the configuration of the ground, and also with 
the mode of shunting adopted. The olde.sl and commonest method 
of shunting is that known as '* push-and-puU,” or in America as 
'■ link-and-pin ” or " tail " shunting. An engine coupled to a batcli 
of wagons runs one or more of them down one siding, leaves them 
there, then returns back with the remainder clear of the points 
where the sidings diverge, runs one or more others down another 
siding, and so on till they are all disposed of. The same operation 
is repeated with fresh batches of wagons, until the sidings contain 
a number of trains, each intended, it may be supposed, for a particular 
tosm or district. In some cases nothmg more is required than to 
attach an engine and brake-van (" cab<x)se ") and despatch the 
train; but if, ns will happen in others, a further rearrangement of 
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the wagons is necessary to got them into station order this is eflected 
on the same principle. 

Push-and-pull shunting is simple, but it is also slow, and therc- 
fenr eflorts have been made at busy yards where great numbers of 
trains are dealt with to introduce more expeditious methods. One 
of these, employed in Amonca, is knou-n as ” pohng. " Alongside 
tlic tracks on which stand the trains tliat are to be broken up aiul 
from which the sidings diverge subsidiary tracks are provided for 
the use of the shunting engines. These engines have a pole pro¬ 
jecting horiaontally in front of them, or arc attached to a ” pole- 
car " having such a pole. The method of working is for the pole 
to be swung out bulund a number ui wagons' one cuginc is flien 
started and with its pole pushes the wagons in front of it until their 
speed is sufficient to carry them over the points, where they arc 
diverted into any desired siding. It then runs back to the train 
to repeat the operation, but while it is doing so a second engine 
similu'W equipped has poled away a batch of wagons on the opposite 
side. In this way a train is distributed with great rapidity, especi¬ 
ally if the points giving access to the different sidings arc worked 
by power so that they can be quickly manipnlnted. 

Another method, which was introdBoed into America from Europe 
about 1890, Is that of the summit or " hump.” The wagons arc 
pushed by an engine at their rear up one slope of an artificial mound, 
and as they run dmvn the other slope by gravity are switched into 
the desired siding. Sometime.s a site can be found for the sorting 
sidings whoro the natural slope of the ground is sufficiently nteep 
to make the wagons run down of themselves. One of the earliest 
and best known of such “ gravity " yards is that at lulgeliiU. near 
Liverpool, on the l,ondon & 'North-Weslcni railway, which was 
established in 1873. Here, at tlie highest level, there are a number 
of " upper reception lines " converging to a single line which leails 
to a group of sorting sidings " at a lower level. These in turn 
converge to a pair of single lines which lead to two groups of marshall¬ 
ing sidings, called " gridirons ” from their shape, and the.se again 
converge to single lines leading to " lower reception and departure 
lines ” at the bottom of the slope. The wagons from the uppiT 
reception lines are sorted into trains on the sorting sidings, and then, 
in the gridirons, are arranged hi the appropriate ordiT and marshalletl 
ready to be .sent olf from the deparfute lines. (H. M. R.) 

Loco-MOTivt Power 

The term “ power ” is used in a tcrhnica! sen.se to mean the 
rate at which work is done again.st a resistance, and is measured 
in units ol energy expended per unit of time. '!‘he unit of power 
commonly used by engineers is the horse-power, and this unit 
corresponds to a rate of working of 550 foot-fb of work per second. 
The problems arising out of the special consideration of the 
power required to propel a raihway train against the resistances 
opposing its motion, the way the power is applied to trains, the 
agent by means of which the power is exerted, are conveniently 
gronped together under the general heading of Locomotive, 
Power. There are certain fundamental relations common to 
all tractive problems, and these are briefly considered in§§ i and 
2, after which the article refers particularly to steam locomotives, 
although §8 4, ji, 7,8, q, and 10 have a general application to all 
modes of traction. 

§ I. Fundamenlal Rdatiens. —The. resistance against which 
a train is moved along a railway is overcome by means of 
energy obtained from the combustion of fuel, or in .some few 
cases by energy obtained from a waterfall. If the total resist¬ 
ance against which the train is maintained in motion with an 
instantaneous velocity of V feet per second is R, the rate at 
which energy is expended in moving the train is represented by 
the product RV, and this must be the rate at which energy is 
supplied to the train after deducting all losses due to transmission 
from the source of power. Thus if R is equal to 10,000 lb when 
the velocity is 44 ft. per second, equivalent to 30 m. per hour, 
the rate of working against the resistance is 440,000 foot-lb per 
second. 

in whatever form energy is produced and distributed to 
the train it ultimately appears as mechanical energy applied 
to turn one or more axles against the resistance to their rotation 
imposed by the weight on the wheels and the motion of the 
train. 

The rate at wliicli work is done on a particular axle, is measured 
by the product Tu, where T is the torOTe or turning moment 
exerted on the axle ^ the motor or mechanism applied to it for 
this purpose, and m is the angular vetocity of the axle in radians 
per second. Hence if all the energy soppIiM to the train is utilued 
at one axle there is the fundamental rektion 

Tw-RV (t) 
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Continuing the above arithmetical illuslxation, if the wheels to the 
axle of which tbs torque is applied aru 4 ft. diameter, u>°44/i.>22 
radians per second, and therefore T.. 44 o,aoo /23 —20,000 ft ft. 
If the energy supplied is distributed between several axles the 
relation becomes 

T,iei-t-T^+Tj«, , . . ^HV (2) 

where T,. T.,, T,, Ac. are the torqaes on the axles whose respective 
angular velocities arc u,, u,. u,. &c. 

The fundamental condition governing the design of all tractive 
maclimery is that the wheels belonging to the axles to which 
torque is applied shall roll along the rails without slipping, and 
exert a tractive force on the tram. 

The fundamental relation between the applied torque and the 
tractive force F will be understood from fig. ifi, which shows in a 
diagrammatic form a wheel and 
axle ooDnected to the framework 
of a vehicle, in the way adopted 
for railway trains. The journal 
ol the axle A, Ls carried in a bear¬ 
ing or axle-box B, which is free 
to move vutically in the wide 
vertical slot G, furnieil in tlm fr.ame 
and called generally “ the horns," 
under the control of the spring. 

The weight W, carried by the part 
of the frame supported by the 
wheel (whose diameter is D) w 
tiansmitteo first to the pins I',. I’,, 
wliich are fixed to the frame, anti 
then to the spring links L,. Lj. 

which are jointed ai their respective ends to the spring S, the centre 
of which rests on tlie axle-box. 

Let a couple be applii-ii to the axU' tending to turn it in the direc¬ 
tion .shown by the arrow. This couple, we may assume, rvill be 
equal!)' divided between the two wheels, so that the torque acting 
on each will be JT- Assuming the wheels to roll along the rail 
without slipping, this couple will be equivalent to the couple formcil 
by the equal opposite and parallel forces, F, acting in the direction 
shown, from the axle-box on to the frame, and F, acting along 
the rail, 'fhe torque corrc.sponding to thi.s couple is FjX 
and hence follows tlie fundamental relation, JT=5FiD«= JaW,D, 
or ii W now represents the weight supported hy the axle, F' will be 
the tractive force exerted on the frame by the two axle-boxes to 
propel the vehicle, and the more convenient relation is established, 

T- .IFn- IriWD (3) 

If T has a greater value than this relation jnstifies the wheels will 
slip. F is called the " tractive force "at flic rail. The coefficient 
of friction n is a variable quantity depending upon the state of the 
rails, hut Ls usually taken to be I. This is the fundamental equa¬ 
tion between the forces acting, however the torque may be applied. 
Muitipiying Ihrough hy w wc obtain 

Tu»=4Fu.D...i,<WuD-RV ( 4 ) 

Tliis is a fundamental energy equation for any form of locomotive 
in which llicrc is only one driving-axle. 

The couple T is necessarily accompiaiiicd liy an equal and opposite 
couple acting on the frame, which couple endeavours to turn the 
frame in the opposite direction lo that in which the axle rotates. 
The practical effect of tills opposite couple Ls slightly to tilt the frame 
and thus lo redistribute slightly the wciglits on the wheels carrying 
the vehicle. 

If there arc scvci al driving-axles in a train, the product Tw iiiu.st 
be estimated for each separately j then the sum of the product,s 
will be equal to KV. In equation (4) there is a fixed relation 
between w, V and 1 ) given by the expression. 

U.-2V/T) (3) 

Here D is in lect, V in feet per second and u 111 radians per second. 
If the .speed is given in miles per hour, S say, 

V". 1 ■.)(>(> B {()) 

The revolutions of the axle per second, «, are connected with the 
radians tunicd through per second by the relation 

ii>/2T=ui/6.38 (7) 


§ a. Mtihods of Apflyin^ Locomotive Poteer.—-By locomotive 
power is to be understood the provision of power to maintain 
the rates of working on the driving-axles of a train indicated by 
the relation (4). The most u.sual way of providing thus power is 
by the combu.stion of cool in the fire-box of a boiler and the 
utilization of the steam produced in a steam-engine, both boiler 
and engine being carried on a frame mounted on wheels in such 
a way that the crank-shaft of the steam-engine becomes the 
driving-axle of the train. From equation (3) it is dear that tie 
wheels of the driving-axle must be heavily loaded in order that 
F may have a value sufficiently great to propel the train. The 
maximum weight which one pair of wheels are usually allowed to 
carry on a first-class track is from 18 to 20 tons. If.a larger 
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value of the tractive force is required than this provides for, 
namely from 4 to 5 tons, the driving-wheels are coupled to one 
or more pairs of heavily loaded wheels, forming a diss of what 
arc called " coupled engines " in contradistinction to the “ single 
engine ” with a single pair of loading driving-wheels. Mechanical 
energy may be developed inbulk at a central station conveniently 
situated with regard to a coal-field or a waterfall, and after 
transformation by means of electric generators into electric 
energy it may be transmitted to the locomotive and then by 
means of electric motors be retransformed into mechanical 
energy at the axles to which the motors are applied. Every 
axle of an electric locomotive may thus be subjected to a torque, 
and the targe weight which must be put on one pair of wheels 
in order to secure sufficient adhesion when all the driving is 
done from one axle may be distributed through as many pairs 
of wheels as desired. In fact, there need be no specially 
differentiated locomotive at all. Motors may be applied to 
every axle in the train, and their individual torques adjusted to 
values suitable to the weights naturally carried by the several 
axles. Such an arrangement would be ide.illy perfect from the 
point of view of the permanent-way engineer, because it would 
then be possible to distribute the whole of the load uniformly 
Ix'tween the wheels. This perfection of distribution is practi¬ 
cally attained in present-day prartice by the multiple rontrol 
system of operating an electric train, where motors are applied 
to a selected number of axles in the train, all of them being 
under the perfect control of the driver. 

The fundamental difference between tbc two methods is that 


while the mechanical energy developed by a steam engine is in 
the first case applied directly to the driving-axle of the loco¬ 
motive, in the second case it is tran.sforiiicd into elertrical 
energy, transmitted over relatively long distances, and retrans¬ 
formed into mechanical energy on the driving-axles of the train. 
In the first case all the driying is done on one or at most two 
axles, sufficient tractive force being obtained by coupling these 
axles when necessary to others carrying heavy' loads. In the 
second case every axle in the train may be made a driving-axle 
if desired, in which case the locomotive as a separate machine 
disappears. In the seeond case, however, there are all the 
losses due to transmission from the central station to the train to 
be considered, as well as the cost of the transmitting apparatus 
itself. Ultimately the question resolves itself into one of com¬ 
mercial practicability. For suburban traffic with a service at 
a lew minutes’ intervid and short distances between the .stations 


electric traction lius proved itself to be superior in many respects 
to the steam locomotive, but for main line traffic and long dis¬ 
tance runs it has not yet been demonstrated that it is com¬ 
mercially feasible, though it is known to be practically po.ssible. 
For the methods of electric traction see Tractiox ; the remainder 


of the present article will be devoted to the steam locomotive. 

8 .V General Efficiemy of Steam Locomotive .—One pounil of good 
Welsh coal jjropexly burned in the fire-box of a locomotive yields 
about 15,000 British thermal units of iieut at a temjXTature hiRli 
enough to enable from 50 to So % to flow across the boiler-healing 
surface to the water, the rest escaping up the chimney with the 
furnace gases. The steam produced in consequence of this heat 
transference from the furnace gas to the water carries heat to the 
cyliuder, where 7 (0 n % is transformed into mechanical energy, 
the remainder passing away up the cliimnuy with the exhaust 
steam. The average value of the product of these percentages, 
namely 0'65 x O'0r)::o-o(i say, may be used to investigate generally 
the working of a locomotive ; the actual value could only be detcr- 
luiued by experiment in any p.articiilar case. With this assumption, 
O'06 is the fraction of the heal energy of the coal which is utilized 
in the engine cyUnders as mechanical work ; that is to say, of 
tlie 1,5.000 B.Th.U. produced by the combustion of t lb of coal, 
I 5,(xj6 X 0 06=900 only are available for tractive purposes. 

Coals vary much hi calorUic value, some producing only 13,000 
B.Th.U. per Ib when burnt, whilst Ij.soo is obtained tom the best 
Welsh coals. I,et E represent the pounds of coal burnt per hour 
in the fire-box of a locomotive, and let c be the calormc value 
ill B.Th.U, per Ib ; then the mechanical energy available in foot¬ 
pounds per hour is approximately o-oO x 778 x Ec, and this expressed 
in horse-power nnlts gives 


X,980,000 ^ 

A ** perfect engine ** receiving and rejecting isteam at tl^e Same 


temperattirea as the actuai engine of the locomotive, wouUl develop 
about twice this jwjwct, say iloo I.H.P. This figure represents the 
ideal but nnattainable stannard of performance. This quoslion 
of the standard engine of comparison, and the. engine emcieiicy 
is considered in § 15 below, and the boiler efficiency in § x i below. 

The indicated horse-power developed by a cylinder may alwHv.s 
be ascertained from an indicator dia^am and observations of the 
speed. Lei p be the mean pressure in jwuikIb per square inch, cal¬ 
culated from an indicator diagram taken from apnrttcular cylinder 
v'hcn (he speed of the crank-shaft is ti revolutions per second. 
Also let / be the length of the stroke in feet and let a be the area of one 
cylinder in square inches, llicn, assuming two cylinders of equal size, 
3 .H.T\ = 2 ^/flH/550 (8) 

The I.H.P. at any instant is equal to the total rate at which energy 
is required to overcome the tractive resistance K. The liorsi*.- 
power available at the driving-a^rle, conveniently called.the brake 
Iiorsc-powef, i.s from 20 to 30 % less than the Indicated horse-power, 
and the ratio, B.H.P./LH.P.ssf, is called the mechanical efficiency 
of the steam engine. The relation between the b.h.p. and the 
torque on the driving-axle is 

55 oRH.P. = Tw (9 ) 

It is usual with steam locomotive.*} to regard the resistance R as 
including the frictional resisiunces between the cylinders and the 
driving-axle, so tliat llie rate at which energy is expended in raoving 
the train is expressed either by the product RV, oi' by the value of 
the indicated horse-power, the relation between them being 

550 I.H.P. ^RV (10) 

or ill terms of the torque 

5!;o I.H.P, ;< f RVe::^Tw (ll) 

Tire individual factors of the product KV may have any value 
consistent with equation (10) and with certain practical conditions, 
so that for a given value of the I.H.P. R must decrease If V increases. 
Thus if the maximum horse-power which a locomotive can develop 
is looc*. the tractive resistHuce R, at 60 m. per hour ( = 88 ft. per 
5«cond) is R“(iooo>c 5^01/88^6250 Ib, If, however, the spceo is 
reduced to 15 m. per hour (= 22 ft.p»*r second) R increases to 2 5,000ttn 
Thus an eiif^ne worldng at maximum power may be used to haul a 
relatively light load at a Iiigli .speed or a heav^^ load at a slow speed. 


S 4. Analysis of Train liesislance .—Train reaisUnce may be 
analy.sed into the following components ;— 

(i) Journal friction and friction of engine machinery, 

{3) Wind resistance, 

(3) Resistance due to gradients, represented by R,. 

(4! Ke,sistiinre due to miscellaneous causes. 

{5) Resistance due to acceleration, represented by R,. 

(6) Re.sistance due to curves. 

The sum of all these components of resistance is at any instant 
equal to the resistance rcpre.scntcd by R. At a uniform speed 
on a level straight road 3, 5 and 6 arc zero. The totol rcsi.stance 
is conveniently divided into two parts; (i) the resistance due 
to the vehiclfs hauled by the engine, represented by R,,; (3) the 
resistance of the engine and tender represented by R,. Tn each 
of these two cases the resistance can of course be analysed into 
the six components .set out in the above list. 


S 5. Vthiale Kesistanee and Draur-lnir Pull. —The power of the 
engine is applied to the vcliiele,. through the draw-bar, so that the 
draw-bar pull is a measure of tli« vehicle resistance. The draw-bar 
pull for agiven load isalunctioaof thesnecdolthetrain.andmimerons 
experiments have been made to liucl the relation connecting tl«* 
pull with the speed under various conditions. The usual way of 
experimenting is to put a dynamometer car (see Dvxamomxtbr) 
between the engine and the train. This car is equipped with 
apparatus hy means of which .a con tinuous record of the draw-bar pull 
is obtained on a distance base; lime indications arc also made oft 
the diagram from which the speed at any instant can be deduced. 
The pull recorded on the diagram includes the resistances due to 
acceleration and to the gradient on which the train is moving. It is 
usual to subtract these resistances from the observed pull, so as tn 
obtain the draw-bar pul! reduced to what it would be at a uniform 
speed 00 the level. This corrected pull is then divided by the weight 
of the vehicles hauled, in which must be included the weight of 
the dynamometer ear, and tlie quotient gives the resistance per ton 
of load haukxl at a certain uniform speed on a straight and level 
road. A scries Of experiments were made by J. A. F. Aspinall on 
the Lancashire & Yorttshire railway to ascertain the resistance of 
trains of bogie passenger carriages of different leugtlis at varying 
speeds, and the results are recorded in a paper, “ Train Resistanoe,'* 
Proe. Inst. C.E. (1901). vol. 147. Aspmall's results are express^ 
by the formula ^ 


where r. Is the resistance in pounds per ton, S Is the speed fn tnilos 
per hour, and L is the length of the tram ifi feet measured over the 
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carriage bodies. The two following expressions are given in the 
Bulletin of the International Railway Congress (vol. xii., p. 1275). 
by Barbier, for some experiments made on the Northern railway 
of France with a train of 157 tons mean weight ; they are valid 
between 37 and 77 m. per hour:— 

r = 3.5& + for 4-wlieeI coaches. (I f) 

'V J J r 1000 

r,= 3.58 ■)- ~ coaches. (14) 

The Baldwin Locomotive Company give the formulae 

(15) 

and 

fvfs 1-68 + 0-2248 for speeds from 47 to 77 m. per hour. (16) 
All the above formulae refer to carriage stock. The resistance of 
goods wagons has not been so sytematicallv investigated. lu the 
paper above quoted Aspinall cites a case where the resistance of a 
train of empty wagons 1830 ft, long was 18-33 P®*" ^ speed 

of 26 m, per hour, and a train of full wagons 1045 ft. long gave only 
9-12 lb per ton at a s]>eed of 29 m. per hour. The resistance found 
from the above expressions includes the coniixjncnts t, 2 and 4 of 
§ 4. The resistance caused by the wind is very variable, and in 
extreme cases may double the resistance found irom the formulae. 
A side wind causes excessive flange friction on tlie leeward side of 
the train, and increases the tractive resistances therefore very 
considerably, even though its velocity he relatively moderate. 
The curves corresponding to the above expressions are plotted in 
tig. 17, four values of L l>eing taken for formula (12) corresponding 
to trains of 5, 10, 15 and 20 bogie carriages. 

The resistance at starting is greater than the running resistance 
at moderate speeds. From Aspinall’s experiments it ap^Hjars to 
be about 17 ft per ton, and this value is plotted on the diagram. 

The resistance to motion round a curve has not been sosylcniatir- 
ally studied that any definite rule can be formulated applicable to 
all classes of rolling stock and all radii of curves. A general rct.wU 
could not be obtained, even from a large number of experiments, 
because the resistance round curves depends upon so many variable 
factors. In some ctises the gauge is laid a little witier than the 
standard, and there are varying amounts of superelevation of tlio 
outer rail; but the most fornudiable factor in the production ot re¬ 
sistance IS the guard-rail, which is sometimes put in with the object 
of guiding the wheel which runs on the inner rad of the curve on 
the inside of the flange, 

li 6. ii'ngiKf Hesifiiancc .—From experiments made on the North- 
Eastern railway (see a paper by W. H. Smith on “ Expre.s.s Loco¬ 
motive Engines,^' Pnw. Inst. Mcch. En^., Octobi'.r i8g8), it appeared 
that the engine resistance was about 35 % ol the total resistance, 
and in the train-resistance cxperimeiit.s on the Lancashire & 
Yorkshire railway <]iJOted above the engine resistance was also 
about 35 % of the total resistance, thus confirming the North-Eastern 
railway results. Barbier {he. cit.) gives as the fortuitla for the 
engine resistance 

r^-8-51 + 3-248(1-6184 30 )/t(X)0, (17) 

where S is the speed in miles per hour. This formula is valid between 
speeds of 37 and 77 ni. per hour, and was obtained in connexion 
with the experiments previously quoted on the Northern railway 
of France with an engine and lender weighing about 83 tons. 
Barbier’s formulais plotted in fig. 17. together with acurveexpressing 
generally the results of some early experiments on the Great Western 
railway carried out by Sir D. Gooch. The extension of the Barbier 
curve beyond the above limits in fig. 17 gives values which must be 
regarded as only very approximate. 



the weight oi the vehicles are respectively given, the rate at which 
work must be done in the engine cylinders in order to maintain the 
train in motion at a stated speed cc,n be computed by the atd of 
the curves jotted in fig. 17. Thus let an engine and tender weighing 
80 tons haul vehicles weighing 200 tons at a uniform speed on the 
level of 40 m. per hour. As given by the Barbier curves in fig. 17, 
the engine resistance at 40 m. per hour is 20 ft per ton, and the 
vehicle resistance 8-5 lb per ton at the same speed. Hence 
Engine resistance, Re = Sox20 «1600 lb 
Vehicle resistance, R,—200 x 8.j»» i7oo „ 

Train resistance, R •• 3300 „ 

The speed, 40 m. per hour, is equal to 58*6 ft. per second ; therefore 
the rate of working in foot-pounds per second is 3300 x 58-0, from 
which l.H.P.-*(33tx>x58-(>)/55o«»354, This is the horse-power, 
therefore, which must be aeveloped in the cylinders to maintain 
the train in motion at a uniform speed of 40 m. per hour on a level 
straight road with the values of the resistances assumed. 

§ 8. H(U$ at which work is done against a gradient. —Gradients arc 
measured either by stating the number of feet horizontally, G say, 
in which the vertical rise is i ft,, or by the vertical rise in 100 li. 
measured horizontally expressed as a percentage, or by the number 
of feet rising vertically in a mile. Thus a gradient of i in 200 is the 
same as a half per cent, grade or a rise of 20-4 ft. per mile. The 
difference between tlie horizontal distance and the dLstaiice measured 
along the rail is so .small that it is negligible in all practical calcula¬ 
tions. Hence if a train is travelling up the gradient at a speed of 
V ft. per second, tlie vertical rise per second is V/G tt. If Wj is 
the weight of the train in pound.s, the rate of working against the 
gradient expressed in horse-power units is 

H.P.=WiV/55oG. (18) 

Assuming the data of the previous section, and in addition liiat 
the iraiiL is required to maintain a speed of 40 in. per hour up a 
gradient of i in 300, the extra horse-power required will be 
11 I> „ ^^»x224uX58- f. 

S'-* '< 550 

This must be exerted in addition to the hor.se-pow’cr calculated in 
the previous section, so that the total indicated horse-power which 
must be developed in the cylinders is now 3.54 + 223 = 577. If the 
train is running down a gradient this horse-power is the rate at 
which gravity is working on the train, .so that with the data of the 
previous .section, on the assumption that the train is running dowm 
a gradient of 1 in 300, the horse-power required to maintain the 
speed would be 354-223 = 131. 

§ y .—Jiatc at which work is done against acceleration. —If Wj Ls 
the weight of the train in pounds and a the acceleration in feet per 
second, the force required to produce the acceleration is 

_ (19) 

And if V is the average speed during the change of velocity implied 
; by the uniform acceleration a, the rate at which work is done by 
tMs force is 

/V=WiV«/^ (20) 

or in horse-power units 

H.P.-W,Va/55off. (21) 

; Assuming the data of § 7, suppo.se the train to change its .speed 
i from 40 to 4T m. per hour in 13 seconds. The average acceleration 
in feet per second is measured by the fraction 

Qiange of speed in feet per sec. ~ 0-113 

Time occupied m the cliangc 13 

Therefore the horse-power which must be developed in the cylinders 
to effect this change of speed is from (21) 

H P ^ ^ 5 ^^ 237 

550x32 

The rate of working is negative when tlio train is retarded ; for 
instance, if the train had changed its .speed from 4T to 40 m. per 
hour in 13 seconds, the rate at which work would have to be absorbed 
by the brake blocks would represent 237 Il.P. This is lost in heat 
producid by the friction between the brake blocks and the wheels, 
though in some systems of electric driving some of the energy 
stored in the train may be returnt+l to the central .station during 
retardation. The principal condition operating in the d(‘sign oi 
locomotive.s intended for local services with frequent stops is the 
degree of acceleration required, the aim of the designer being to 
prwluce an engine which shall be able to bring the train to its jouniey 
speed in the shortest lime possible. For example, suppo.se it is 
itxquired to start a train weighing 2o<.i tons from rest and bring it 
to a speed of 30 m. per hour in 30 seconds. The weight of the 
engine may be assumed in advance to be 80 tons. The acceleration. 
a, which may be supposed uniform, ia 1-465. The average velocity 
is 15 m. per hour, which is equal to 22 ft. per second ; therefore 
the tractive force required i.s, from (ig), 

(280 X 2240 X t •405)/32 »-= 28,720 ft, 

and the corresponding hor.se-power which must bo developed in the 
cylinders is. from (20), /V/550, and this is with f and V equal to the 
above values, 1149. To obtain the tractive force the weight on 
the coupled wheels must be about five times this amount—that is, 
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f,A tons- and to obtain the horse-power the boiler will be one of tte 
lieest that can be built to the construction gauge. After accelera¬ 
ndo th? ioTn^ speed of 30 m. per hour the horse-^via required 
fs r^^ced ratout one-third of thS required 

n“ for total rale of working.-Addmg the 

various rates of working together 

RV (W.*V±Wjr.)_V « 4 oWV M 40 ^W 

550 “ SSi’G 53 o« 

whi're W is weicht of engine and tender in tons, Wy the weight of 
where W, is >^nx o* b . tons»W ,4 r, and 

rn^renS^gtac ^rvehicle resUtances taken from the 
at a spe-ed corresponding to the average sp^d during 

!hr“cnraaon a, i the gradient g the f 

anfi V the velocity of the train in feet per second. In this exprtswon 

If a U variable then the formula must be applied in a scries of steps, 
'‘pivnrngni”by"vnd multiplying through by 550. 

-in exnrcssion giving the value of K the total tractive resistance. If 
?he drawee pull isLown tobc K., then applying the same principles 
to the veSlne which above are applied to the whole tram. 
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For instance, an engine having a grate area of 30 sq. ft. and 
burning too lb of coal per square foot of grate per hour would 

Taiu.e XX 


total draw-bar piilh 




, , 224oW®<» 
+ - — 

S 


(S 4 ) 


Kind, and calorific 
value of coal. 


Indiana block coal 
from the neigh¬ 
bourhood of 
Brazil. K-sti- 
mated calorific 
value, 13,000 
B.Th.U. per lb 

Nixon’s Naviga¬ 
tion. t'alorific 
value, 15,560 
B.Th U. per lb 


Dry coal 
fired per 
square foot 
of grate 
per hour. 

n. 


40 

100 

I«I 


This expression may be used to find r„ when the total draw-bM 
pull is o^bserved as wcU as the speed, the «4h®toe°riStonc"mlst 

r Se-cl r^e^ VhTllS^^ 

sxTP, 

.rrars’SS' rs ifi- 

gmdicntlthe second from changes in si^cd. 1 'tfo/worW^ 

indicate what a difficult matter it is to find the exact ra,tt, ot worKing 
i" tn»t the reststoces, because of the difficulty of securing conditmns 
‘which Urainate the effect both oi the gradient and of acceleration. 

(ill The Boiler.—Maximum Power .— The maximum power 
which'can be developed by a locomotive depends upon the 
maximum rate of fuel combustion which ran be maintained 
per .square foot of grate. ITtis maximum rate depends upon 
fhe kid of ciail used, whether small, friable, bituminous or 
hard, upon the thickness of the fire, and upon the correct 
design and setting of the blast-pipe. A limit is reached to the 
ratelf combustion when the draught becomes strong 
carry heavy lighted .sparks through the tubes and chimney. 
This! besides reducing the efficiency of the furnace, '"trod^s 
the danger of fire to crops and buildings near the ''"t- 
maximum rate of combustion may be as much as 150 lb of coal 
per square foot of grate per hour, and in exceptional cases cvma 
lea^r rate than this has been maintained. It is not 
to force the boiler to work at too high a r^e, because it has been 
practically demonstrated that the boiler efficiency decreases aftw 
1 certain ooint, as the rate of combustion increases. A few 
Lperirntal totolts are set forth in Table p.. from which it 
wilt be seen that with a relatively low rate of combustion, a rate 
which denotes very light service, namely 28 lb of coal per sq^re 
foot of grate per hour, the efficiency of tfie hoifcr is 82 wliich 
is as g^ a result as can be obtained with the best class of 
statioMry boiler or marine boiler even when using economizers. 

The first group consists of experiments selected from the records 
offlarge nSclade on th/hoilcr of the locomotive belonging 

to the Purdue University, Indiana. VI.S.A. . Kniier tw. 

The second group consists of expenments made <m a boiler W 

with an express locomotive. _ », 1— 

5 12 Draught.—One pound of coal requires about *0 ft of air fw 
itsVroper combustion in the fire-bo* of« 
quantity of air diminishes as the rate of combustion increases. 


Calorific value, 

13.003 

Calorific value, 
12,840 


3,'i-5 

28-1 

3'-7 


62 s 

800 


Pounds of 
water eva¬ 
porated per 
n> of coal 
from and 
at 212“ F, 


7-«3 

6-59 

5-7J 


13 

13-3 

I 3 -I 


1 


Boiler 

effici¬ 

ency. 


0-58 

0-49 

0-42 


0’8o 
0-82 
0-81 


Rciorence. 


II-I5 

8-86 


<1-77 

0.66 


Prof. Goss 
{Amer.Snc. 
(if Mech. 
Eng., vo 3 . 
22, 1900). 


"Exper ' - 
ments on 
Steam Boil¬ 
ers,” Don¬ 
kin and 
Kennedy, 
{Engineer¬ 
ing. 1.011- 
don, iHyy). 

Adams and 
Pettigrew 
(Proc. Inst. 
C.E., vol. 
T 23 ):__ 


reouire that 60,000 ft of air should be drawn through the 
furnace per hour in order to burn the coal. This large quantity 
of air is forced through the furnace by means of the difference 
of pressure established between the external atmospheric 
prcslre in the ash-pan and the pressure in the smoke-box. 



Fig. 18.—Smoke-box, L. & N.W.R. four-coupled 6 ft. 6 in, 
passenger engine, scale 

The exhaust steam passing from the engine through the blast- 
pipe and the chimney produces a diminution of pressure, or 
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partial vacuum, in the smoko-box roughly proportional to the 
weight of steam discharged per unit of time. The difference of 
pressure between the outside air and the smoke-box gases may 
be measured by the difference of the water levels in the limbs 
of a U tube, one limb being in communication with the smoke- 
box, the other with the atmosphere. The difference of levels 
varies from i to as much as 10 in. in extreme cases. Ibe 
draught corresponding to the smallest rate of combn.stion 
shown in Table XX. in Professor Goss’s experiments, was 1-72 
in. of water, and for the highest rate, namely i8i, 7 48 in. of 
water. To get the best effect the area of the blast-nozzle must 
be properly proportioned to the size of tlic cylinders and be 
properly sot with regard to the base of tlic chimney. • Tlie best 
proportions are found by trial in ail cases. 

Figs. 18 and ig show two smoke-boxes typical of English practice, 
pig. 18 is the smoke-box ol the Oft. 6 in. six-coupled express passenger 
engines designed by G. Whale for the London ft North-Western 
Railway Coroiiany in 1004, and fig. ig shows the box of the four- 
coupled express passenger engine designed by J. Holden for the 
I I 



Fig. ig.—Smokn-box and Spark Arrester. C.E.R. four-coupled 
express engine, scale 
Great Eastern Railway Company. In the case of the London ft 
North-Western engine (fig. iS), tlie blast-pipe orifieo R is placed 
at about tlic centre of tlie lioilor barrel, and tfie exliansl steam is 
discharged straight into the trmnpet-sliaped end of the cliinmey, 
whicli is continued down inside the smoke-box. In fig. 19.the Ida.sl 
orifice X 5 i.s set nuich lower, and the steam 
is discharged tlirougli a frustum of a cone 
set ill tlie tipper part of the smoke-box 
into the short chimney. Fig. 30 sliows 
the standard proportioin recommended 
by the committee of the Railway Mas¬ 
ter Mechanics’ Association on Exhaust 
Pipes and Steam Passages (Proc. Amn. 
Pailway Alaster Afechan-ics' Assoc., igoO). 
According to the Report, for the best 
results both II and h should l>e made 
as great as practicable, and then d 
o. 2 iD + o.i6h, b=2d or o-sU, P^o-tzl), 
^^0-220, L=0’6D or o-?iD, but not of 
intermediate values. This last relation 
is, however, not well established. For 
mnch detailed information regarding 
American smoke-box practice, reference 
may be made to Locomotive Sparks, by 
Proteeaor W. F. M. Goss (London, igoz). 

Tht arrangemenbi for arresting sparks in American practice 
and on the continent of Europe are somewhat elaborate. 



Fig. 30 .—Smoke - box, 
American Railway 
Master Mechanics' 
Association. 


English practice where a sp^-atrester is put in it usually 
takes the form of a wire-netting dividing the smoke-box hori¬ 
zontally irtto two parts at a level just above the top row of 
tubes, or arranged to form a continuous connexion between the 
blast-pipe and the chimney. 

Rg. ig Illustrates an arrangement designed by J. Holden. Tin' 
heavy sparks are projected from the tubes in straiglil lines and arc 
CBiigfit by the lonvres L, L, L, and by them dsfiectod downwards to 
the bottom of the smoke-box, where they collect in a heap in the 
space D round n tube whicli is essentially an ejector. At every 
blast a small quantity of steam is caught by the orifice O and led to 
the ejectors, one on each side, with the result that the ashes are 
blown out into the receptacles on each side of the engine, one of 
which is shown at E. The lonvres I, I, I are placed to shield the 
central region occupied by the blast-pipe. 

As the indicated horse-power of the engine incieases, the 
weight of steam discharged increases, and the smoke-box 
vacuum is increased, thereby causing more air to flow through 
the furnace and increasing the rate of combustion. Thus the 
demand for more steam is automatically responded to by the 
boiler, it is this close automatic interdependence of engine 
and boiler which makes the locomotive so extraordinarily well 
suited for the purpose of locomotive traction. 

§ 13. 2 'he Steam Engine .—The steam engine of a locomotive 
has the general characteristics of a double-acting non-condensing 
engine (see Stkam Engine). Distribution of steam is effcc.tei! 
by a slide valve, sometimes fitted with a balancing device, and 
sometimes formed into a piston valve. All types of valves are 
with few exceptions operated by a link motion, generally of thi' 
Stephenson type, occasionally of the Allan type or the Gooch 
type, or with some form of radial gear as tire Joy gear or the 
Walschaert gear, though the latter gear has characteristics whicli 
ally it with the link motions. The Stephenson link motion is 
used almo.st universally in England and America, but it has 
gradually been displaced by the Walschaert gear on the con¬ 
tinent of Europe, and to some extent in England by the Joy 
gear. The general characteristics of the distribution effected 
by these gears are .similar. Each of them, besides being a 
reversing gear, is an expansion gear both in forward and back¬ 
ward running. The lead is variable in the Stephenson link 
motion, whilst in the Walschaert and the Joy gears it is con¬ 
stant. Illustrations of these gears are given in the article 
Stkah Engine, and the complete distribution of steam for 
both forward and backward running is worked out for a typical 
example of each of them in Valves and Valve Gear Mechanisms 
by W. E. Dalby (l^ondon, 1906). 

§ 14. Cylinder Dimensions. — Adhesion.—Tractive Force .—A 
kxiomotive must be designed to fulfil two conditions. First, 
it must be able to exert a tractive force sufficient to start the 
train under the worst conditions possible on the railway over 
which it is to operate—for instance, when the train is stopped by 
signal on a ri.sing gradient where the track is curved and fitted 
with a guard-rail. Secondly, it mu.s-t be able to mainta in the train 
at a given speed against the total resistances of tlie level or 
up a gradient of given inclination. These conditions are to a 
certain extent mutually antagonistic, since an engine designed 
to satisfy cither condition independently of the other would be 
a different engine from that designed to make the best com¬ 
promise between them. 

Equation (3), K i expresses the fundamental condition which 
must be satisfied when a locomotive is starting a train. The 
torque exerted on the driving-axle by the steam engine just at 
starting may be that due to the full boiler pressure acting in the 
cylinders, but usually Uic weight on tlic coupled wheels is hardly 
sufficient to enable advantage to be taken of the full boiler 
pre.ssure, and it has to be throttled down by the regulator to 
prevent slipping. Sand, driven between the wheel and the rail 
by a steam jet, used just at starting, increases the adhesion 
beyond the normal value and enables a larger pressure to 1* 
e.xerted on the piston than would otherwise be possible. When 
die train is started and is moving slowly, the torque acting on 
the driving-axle may be estimatea as that due to about 85 % of 
the full boiler pressure acting in the C3dinders. The torque 
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due to the two cylinders is variable to a greater or less extent, 
depending upon the degree of expansion in the cylinders and 
the speed. The form of the torque curve, or crank effort curve, 
as it is sometimes called, is discussed in the article Stkam 
Encune, and the torque curve corresponding to actual indicator 
diagrams taken from an express passenger engine travelling at 
a speed of 65 m. per hour is given m The Balancing of Engines by 
W. E. Dalby (London, 1906). 

The plotting n{ tlie torque curve is laborious, but the average 
torque acting, which is all that is required for tlic purposes of this 
article, can be found quite simply, thus;—Let p be the mean effective 
pressure acting in one cylinder, a, the area of the cylinder, and I, 
the stroke. Then the work done during one rt volution of the crank 
is ipla per cylinder. Assuming that the mean pressure in the 
other cylinder is also p, the total work done per revolution is 4pla. 
If T is the mean torque, the wotk doue on the crank-axle per revolu¬ 
tion is 2 tT. Hence assuming the mechanical cfiicicucy of the 



3irT = 4 ph« — piirtpf. 


so that 

T^lpcPU. 

But from § 1, T= JDI'’; 

therefore F-piHtID (25) 

F m this expression is twice the .average magnitude of the equal and 
opposite forces constituting the couple tor oue driving-wheel illus¬ 
trated in fig. 16, one force of which acts to propel the train whilst 
the other is the value of the taugential frictional resistance between 
the wheel and the roil. This force F must not cxcccil the value/iW 
nr slipping will take place. Hence, if p is the maximum value of 
the mean effective pressure corresponding to about 85 % of the 
boiler pressure, 

liW^piFft/D (26) 

is an expression giving a relation between the total weight on the 
coupled wheels, their diameters and the .size of the cylinder. The 
magnitude of F when p and c are put each equal to nmty, is usually 
ralicd the tractive force of the locomotive per pound of mean effective 
jiressure in the cyUmlers. If p is the mean pressure at any speed 
the total tractive force which the engine is e.xerting is given by 
equation (25) above. The value of e is variable, but is between 
•7 and .8, and for approximate calculations may be taken equal to 
unity. In the following examples the value will be assumeil unity. 

Tliese relations may be illustrated by an example. Let an engine 
have two cylinders e.ach 19 ill, (lianicter and 26 in. stroke. Let 
1 ho boiler iwussure be J75 lb per square inch. Taking 8^ %of tills, 
the maximum mean eflective pressure would be 149 lb per square 
iueU. Further, let the diameter of the driving-wlioels be 6 ft. 3 in. 
Then the tractive force is, from (25), 

(149 X 10“ X 2.i(>6)/6.25 = 18,600 111 —8.3 tons. 

Assuming that tin frictional re.sistance at the rails is given by p the 
weight on the wheels, the total weight on thedriving-wheels necessary 
to secure sufficient adhesion to jircvent slipping must be at least 
8.3 X 5 -- 41.5 tons. This would be distributed between three coupled 
axles giving an average of 1-38 tons per axle, though the distribu¬ 
tion might not in practice be uniform, a larger proportion of the 
weight falling on the driving-axle. If tbe starting resistance of 
the whole train be estimated at 16 lb per ton. this engine would be 
able to start i ifij ton.« on the level, or about 40U tons on a gradient 
of 1 in 75, both these figures including the weight of the engine and 
tender, which would be about too tons. 

The engine can only exert this large tractive force so long as the 
mean pressure is maintained at 149 lb per square inch. Tbia high 
mean pressure caiinol be maintained for long, because as ibe speed 
increases the demand for steam per unit of time incrca-ses. so that 
cut-off must take place earlier and earlier in the stroke, tho limiting 
steady speed being attained wfien the rate at which steam is supplied 
to the cylinders is adjusted by the cut-off to be equ.nl to the maximum 
rale at which the boiler can produce steam, which depends upon 
the maximum rate at which coal can be. burnt per square fool of 
grate. If C is tho number of pounds of coal burnt per square foot 
of grate per hour, the calorific value of which is c B.Th.U. per pound, 
the maximum indicated borse-powei is given by the expression 

I.H.P. maximum — x s, 

19801x10 

where is the area of the grate in sqiniro feet, and ij is the combined 
efficiency of the engine and boiler. With the data of the previoua 
example, and as-sumitig in addition that the grate area is 34 eq. ft., 
tliat the rate of combustion is 150 Ih of coal jier square foot of grate 
per hour, that the calorific value is 14000. and fioally that y-o-od, 
the maximum indicated horse-power which the engine might be 
expected to develop would l>c 0 06 x 130 x 14000 x 24 x yyS/toSoooo 
=■1190, corresiwnding to a mean e0ective pressure in the cylinders 
of 5^5 lb per square inch. 

Assuming that the train is required to run at a speed of 60 m. 
per honr, that is 88 ft. per second, the total resistance R, which the 
engine can overcome at this speed, is by equation (10) 
R=(il90X55u),/88!e7.400 ft. 


Thus although at a slow speed tbe engine can exert a tractive iorce 
of 18,600 lb, at 60 nu per hour, the tractive force fails to 7400 tb, 
and this cannot be increased except by increasing the rate of com- 
Imstion (neglecting any small changes due to a chmrge in the 
efliciency ij). Knowing the magnitude of U, the draw-bar pull, 
and hence the weight of vehicle the engine can haul at this speed, 
can be estimated if the resistances are known. losing the curves 
of fig. 17 it will be found that at 60 m. per hour tlie resistance of 
the engine and tender is 33 lb per ton, and tbe lesistance of a train 
of bogie coaches about 14 Hi per ton. Hence if W is the weight of 
tho vehicles in tons, and tiie weight of the engine and tender be 
taken at 100 tons, the value of W can be found from the equation 
I4W4 3300 = 7440, from whicli W = 296 tons. This is the load 
wliich the engine would lake in ordinary weather. With exception¬ 
ally bail weather tlie load would have to be reduced or two engines 
would have to be employetl, or an exceptionally high rate of com¬ 
bustion would have to be maintained in tlie five-liox. 

It will be seen at once that with a tractive Iorce of 7400 lb a 
weight of 37,000 lb( = i6-5 tons) would ho enough to secure sufficient 
adhesion, and this could be easily carried on one axle. Hence for 
a level road the above load could be hauled at 60 m. per hour witli 
a “ single ’’ engine. Wiieii tlie road leads the train up an ineline, 
however, the tractive force must be increased, so tliat tlie need for 
couploil wlieels soon arises if tlie road is at ail a lieavy one, 

§15. Engine Efficiency. Cominned Engine and Boiler 
Efficiency .—The combined engine and boiler efficiency has 
hitherto been taken to be 0 06; actual values of the boiler 
efficiencies are given in Table XX. Engine efficiency depends 
upon many variable factors, such as the cut-off, the piston 
speed, the initial temperature of the .steam, the final tem¬ 
perature of the steam, the quality of the .steam, the sizes of 
the steam-pipes, ports and passages, the arrangement of the 
cylinders and its effect on condensation, the mechanical per- 
fix'tion of the steam-distributing gear, the tightness of the 
piston, SlC. -A few values of the thermal efficiency obtained 
from uNperiments are given in Table XXL in the second column, 
U»e first column being added to give some idea of the rate at 
which the engine was working when the data from which the 
efficiency has been deduced were observed. The corresponding 
boiler efficiencies are given in the tliird column of the table, 
when they are known, and the combined efficiencies in the 
fourth column. The figures in this column indicate that o-o6 
is a good average value to work witli. 
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It is instructive to inquire inlo, the limiting efficiency of an 
engine consistent with the conditions under which it is working, 
because in no case can the efficiency of a steam-engine exceed 
a certam value which depends upon the temperatures at which 
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it receives and rejects heat. Thus a standard of comparison 
for every individual engine may be obtained with which to 
compare its actual performance. The standard of comparison 
generally adopted for this purpose is obtained by calculating 
the efficiency of an engine working according to the Rankine 
cycle. That is to say, e.x-pansion is adiabatic imd is continued 
down to the back pressure which in a non-condensing engine 
is 14-7 lb per square inch, since any back prcs.sure above this 
amount is an imperfection which belongs to the actual engine. 
The back pressure is supposed to be uniform, and there is no 
compression. 

Fig. 21 shows the pressure-volume diagram of the Rankine cycle 
for one pound of steam where the initial pressure is 175 lb per 

square inch by the 
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Fig. 21. 


gauge, equivalent 
to 190 ID per squu'e 
inch absolute. In 
HO ca»e could an 
engine receiving 
steam at the tem¬ 
perature corre¬ 
sponding to this 
pressure and icjcct- 
ing heat at 212* F. 
convert more heat 
into work than is 


= O'l - Tj) (i + - TjlogZ'. 


represented by the area of this diagram. The area of the diagram 
may be measured, but it is usually more convenient to calculate the 
number of B.Th.U. which the area represents from the following 
formula, which is expressed in terms ol the absolute temperature 'J‘, 
of the steam at the steam-pipe, and the temperature 'J 2»=-4(>i‘' + 2i2^ 
■=-‘>73“ absolute correaponoing to the back pressure ;— 

Maximum available work’I 

per pound of steam j — \ -1 “ ■* 2/ 

With the initial pressure of 190 ID per square inch absolute it will Ik* 
found from a steam tabic that —83^° absolute. Using this and 
the temperature 073” in the expression, it will be found that 
U=*=i8s B.Th.U. per pound of steam. If A, is the water heat 
at the lower temperature, A, the water heat at the liighcr temperature, 
and Lj the latent heat at the higher temperature, the beat supply 
per pound of steam is equal to A, -AgH-L,, which, from the steam 
tables, with the values of the temperatures given, is equal to 1013 
JJ.Th.U. per pound. The thermal efficiency is therefore 
185/101 j - 0-183. 

Thai is to say. a perfect engine working between the limits of 
temperature assigned would convert only 18 of the total heat 
supply into work. This would be an ideal performance for an 
engine receiving steam at 190 lb initial pres.sure absolute, and reject¬ 
ing steam at the hack pressure assumed above, and could never l>c 
attained in practice. When the initial pressure is 100 lb per square 
inch by the gauge the thermal efficiency drops to about nearly 15 % 
with the .same back pre.s.sure. The way the Ihermal efficiency of 
the ideal engine increases with the pressure is exhibited in fig. 22 by 
the curve AB. The curve was drawn by calculating the thermal 
efficiency from the above expression for various values of the 
initial temperature, keeping the final lemjicraturc constant at 
073®, and tnen plotting these efficicncie.s against tlic corresponding 
values of the gauge pressures. 

The actual thermal efficiencies observed in some of the cases 
cited in Table XXL are plotted on the diagram, the reference 
numbers on which refer to the hrst column in tlic table. Thus the 



cross marked 3 fai '^1 represents the thennal efficiency actually 
obtained is one of Adttni ass Pettigrew's experiments, namely, o-ii. 


the pressure in the steam-pipe being 107 lb per square inch. From the 
diagram it will be seen that the corresponding efficiency of the ideal 
engine is abput 0 • 18. The efficiency ratio is therefore o* i i/o. 18 ■■ o-61. 
That is to say, the engine actually utilized 61 % of the energy which 
it was possible to utilize by mean.s of a perfect engine working with 
the same initial pressure again.st a back pressure equal to the 
atmosphere. Lines representing efficiency ratios of o*6, 0-5 and 
0-4 are plotted on the diagram, so that the efficiency ratios corre¬ 
sponding to the various experiments plotted may be readily read 
off. The initial temperature of the .standard engine of comparison 
must be the temperature of the steam taken in the steam-pipe. 
For further information regarding the standard engine of comparison 
see the article Stram Lngine and also the " itgiort of the Committee 
on the Thermal Efficiency of Steam Engines,” Proc. 7 nst. C.E. (1898). 

§ 16. Piston Speed .—The expression for the indicated horse-power 
may be written 

(27) 

where v is the avcragir piston speed in feet per second. For a stated 
value of the boiler pre.ssure and the cut-off the mean pres-sure /> 
is a function of the piston spei d i». For the few case.s where data 
are available-- daU, liowcvcr, belonging to engines rcpre.senting 
standard practice in llieir construction and in the design of cylinders 
and steam ports and passages—the law connecting p and v is approxi¬ 
mately linear and of the form 


p-*^C'-bv (28) 

where b and c arc constants. (Sec W. E. Dalby, " The Economical 
Working of Locomotivc.s," i*roc. In&i. C.li., 1905-6, vol. 164.) 
Substituting this value of p in (27) 


i.n.p.= 


(r - At') av 
55« 


(29) 


the form of which indicates that llicre is a certain piston speed for 
which the l.H.P. is a maximum. In a particular case where the 
boiler pressure was maintained constant at l.io lb per square inch, 
and the cut-off was approximately 20 % of the stroke, tile values 
<■=55 and h -.o.o^i were deduced, from which it will be found that 


the value of the piston .speed corre.sponding to the maximum horse¬ 
power is 887 ft. per minute. The data from which this result is 
deduced will be hiund in Professor Goss's paper quotwl atove in 
Table XXI. The point is further illustrated by some curves 
published in the American Engineer (June 1901) by C. R. Henderson 
recording the tests of a freight locomotive made on the Chicago 
& North-Western railway. Any modification of the design which 
will reduce the re.sistance io the flow of steam through the steam 
passages at high speeds will increase the piston speed for which 
the indicatcsl horse-power is a maximum. 


§ 17. Compound Locomotives. — ']'he thermal efficiency of 
a steam-enpine i.s in general increased by carrying out the 
expansion of the steam in two, three or even more stages 
in separate cj'linders, notwithstanding the inevitable drop of 
pressure which must occur when the steam is transferred from 
one cylinder to the other during the process of expansion. 
Compound working permits of a greater range of expansion 
than is possible with a simple engine, and incidentally there 
is less range of pressure per cylinder, so that the pressures 
and temperatures per cylinder have not such a wide range 
of variation. In compound working the rombined volumes 
of the low-pre.ssurc cylinders is a measure of the power of 
the engine, since this represents the final volume ol the .steam 
used per stroke. The volume of the high-pressure cylinder 
may be varied within wide limits for the .same low-pres.surc 
volume; the proportions adopted should, however, be .such 
that there is an absence of excessive drop between them as 
the steam is transferred from one to the other. Compound 
locomotives have been built by various designers, but opinion 
is still unrertain whether any commercial economy i,s obtamed 
by their use. I'tic varying load against which a locomotive 
works, and the hu t that a locomotive is non-condensing, are 
factors which reduce the margin of possible economy within 
narrow limits. Coal-saving can be shown to the extent of 
about 14 % in some cases, but the saving depends upon the 
kind of service on which the engine is employed. The first true 
compound locomotive was constructed in 1876 from designs 
by A. M. Mallet, at the Creusot .works in Bayonne. , The first 
true compound locomotive in England was constructed at 
Crewe works in 1878 by E. W. Webb. It was of the same 
type as Mallel’s engine, and was made by simply bushing one 
cylinder ol an ordinary two-cylinder simple engine, the bushed 
cylinder being the high-pressure and the other cylinder the 
low-pressure cylinder. Webb evolved the type of three- 
cylinder compound with which his name is associated in 1882, 
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There were two high-pressure cylinders placed outside the 
frames and driving on a trailing wheel, and one low-pressure 
cylinder placed between the frames and driving ,on a wheel 
placed in front of the driving-wheel belonging to the high- 
pressure cylinders. The steam connexions were such that the 
two high-pressure cylinders were placed in parallel, both ex¬ 
hausting into the one low-pressure cylinder. The first engines 
of this class were provided with high-pressure cylinders, ii in. 
diameter and 14 in. stroke, a low-pressure cylinder i6 in. 
diameter, 24 in. stroke, and driving-wheels 6 ft. 6 in. diameter; 
but subsequently these dimensions were varied. There were 
no coupling rods. A complete account of Webb’s engines 
will be found in a paper, “ The Compound Principle applied 
to Locomotives,” by E. Worthington, Proc. Insi. C.E., 1889, 
vol. xevi. Locomotives have to start with the full load on 
the engine, consequently an outstanding feature of every 
compound locomotive is the apparatus or mechanism added 
to enable the engine to start readily. Generally steam from 
the boiler is admitted direct to the low-pressure cylinder 
through a reducing valve, and valves and devices arc used 
to prevent the steam so admitted acting as a back pressure 
on the high-pressure cylinder. In the Webb compound the 
driver opened communication from the high-pressure exhaust 
pipe to the blast-pipe, and at the same time opened a valve 
giving a supply of steam from the boiler direct to the low- 
pressure valve chest. T. W. Worsdell developed the dcsippi 
of the two-cylinder compound in England and built several, 
first for the Great Eastern railway and subsequently for the 
North-Eastern railway. The engines were built on the Worsdell 
and Von Borries plan, and were fitted with an ingenious starting- 
valve of an automatic character to overcome the difficulties 
of .starting. Several compounds of & type introduced by 
W. M. Smith on the North-Eastern railway in 1898 have been 
built by the Midland railway. In these there are two low- 
pressure cylinders placed ‘outside the frame, and one high- 
pre.s.sure cylinder placed between the frames. All cylinders 
drive on one crank-axle with three cranks at 120°. The driving- 
wheels are coupled to a pair of trailing wheels. A controlling 
valve enables the supply of steam to the low-pressure cylinders 
to be supplemented by boiler steam at a reduced pressure, 
h'or a description and illustrations of the details of the starting 
devices used in the Webb, Worsdell and Smith compounds, 
see an article, “ The Development of the (.'ompound Locomotive 
in England,” by W. E. Dalby in the Engineering Magazine 
for September and October 1904. A famous type of com¬ 
pound locomotive developed on the continent of Europe is 
the four-cylinder De Glchn, some of which have been tried 
on the Great Western railway. There are two high-pressure 
cylinders placed outside the frame, and two low-pres.sure 
placed inside the frames. The low-pressure cylinders drive 
on the leading crank-axle with cranks at right angles, the high- 
pressure cylinders driving on the trailing wheels. The wheels 
are coupled, but the feature of the engine is that the coupling- 
rods act merely to keep the high-pressure and low-pressure 
engines in phase with one another, very little demand being 
made upon them to transmit force except when one of the 
wheels begins to slip. In this arrangement the whole of 
the adhesive weight of the engine is used in the best possible 
manner, and the driving of the train is practically equally 
divided between two axles. The engine can be worked as 
a four-cylinder simple at the will of the driver. S. M. 
Vauclain introduced a succc-ssful type of four-cylinder com¬ 
pound in America in 1889. A high- and low-pressure 
cylinder are cast together, and the piston-rods belonging to 
them are both coupled to one cross-head which is connected 
to the driving-wheels, these again being coupled to other 
wheels in the usual way. The distribution of steam to both 
cylinders is effected by one piston-valve operated by a link 
motion, so that there is considerable mechanical simplicity in 
the arrangement. Later Vauclain introduced the “ balanced 
compound.” In this engine the two piston-rods of one side are 
not coupled to a common cross-head, but drive on separate 
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I cranks at an angle of 180°, the pair of 180' cranks on each side 
being placed at right angles. 

§ 18. The Balancing of Locomotives ,—The unbalanced masses 
of a locomotive may be divided into two parts, namely, masses 
which revolve, as the crank-pins, the crank-cheeks, the coupling- 
rods, &c.; and masses which reciprocate, made up of the piston, 
piston-rod, cross-head and a certain proportion of the con¬ 
necting-rod. The revolving masses are truly balanced by 
balance weights placed between the spokes of the wheels, or 
sometimes by prolonging the crank-webs and forming the pro¬ 
longation into balance weights. It is also the custom to balance 
a proportion of the reciprocating masses by balance weights 
placed between the sjmkes of the wheels, and the actual balance 
weight seen in a driving-wheel is the resultant of the separate 
weights required for the balancing of the revolving parts and 
the reciprocating parts. The component of a balance weight 
which is necessary to balance the reciprocating masses intro¬ 
duces a vertical unbalanced force which appears as a variation 
of pressure between the wheel and the rail, technically called 
the hammer-blow, the magnitude of which increa.ses as the 
square of the speed of the train. In consequence of this action 
the compromise is usually followed of balancing only ij of the 
reciprocating masses, thus keeping the hammer-blow within 
proper limits, and allowing J of the reciprocating masses to be 
unbalanced in the horizontal direction. It is not po.ssible to 
do anything better with two-cylinder locomotives unless bob- 
weights be added, but with four-cylinder four-crank engines 
complete balance is possible both in the vertical and in the 
horizontal direitions. When the four cranks are placed with 
two pairs at 180°, the pairs being at 90°, the forces are balanced 
without the introduction of a hammer-blow, but there remain 
large unbalanced couples, which if balanced by means of re¬ 
volving weights in the wheels again reintroduce the hammer- 
blow, and if left unbalanced tend to make the engine oscillate 
in a horizontal plane at high speed. The principles by means 
of which the magnitude and position of balance weights are 
worked out arc given in the article Mechanics {Applied 
Mechanics), and the whole subject of locomotive balancing 
is exhaustively treated with numerous numerical examples 
in The Balancing of Engines by W. E. Dalby, London, 1906. 

§ 19. Classification .—Locomotives may be classified primarily 
into “ tender engines ” and “ tank engines,” the water and 
fuel in the latter being carried on the engine proper, while 
in the former they are carried in a separate vehicle. A tender 
is generally mounted on six wheels, or in some cases on two 
bogies, and carries a larger supply of water and fuel than can 
be carried by tanks and the bunker of a tank engine. A tender, 
however, is so much dead-weight to be hauled, whilst the weight 
of the water and fuel in a tank engine contributes largely 
to the production of adhesion. A classification may also be 
made, according to the work for which engines are designed, 
into passenger engines, goods engines, and shunting or switching 
engines. A convenient way of describing any type of engine 
is by means of numerals indicating the number of wheels— 
(i) in the group of wheels supporting the leading or chimney 
end, (2) in the group of coupled wheels, and (3) in the group 
supporting the trailing end of the engine. In the ca.se where 
cither the leading or trailing group of small wheels 's aksent 
the numeral 0 must be used in the series of three numbers used 
in the description. Thus 4-4-2 represents a bogie engine with 
four-coupled wheels and one pair of trailing wheels, the well- 
known Atlantic type; 4-2-2 represents a bogie engine with a 
single pair of driving-wheels and a pair of trailing wheels; 
o 4-4 represents an engine with four-coupled wheels and a 
trailing bogie, and 4-4-0 an engine with four-coupled wheels 
and a leading bogie. A general description of the chief 
peculiarities of various kinds of locomotives is given in the 
following analysis of types ;— 

(i) “ Single-driver ” type, 4-2-2 or a-2-2. Still used by several 
railways in Great Britain tor exmess passenger service, but going 
out of favour; it is also found in r ranee, and less often in Germany, 
Italy, and elsewhere in Europe. It is generally designed as a 4-2-2 
engine, but some old types arc still running with only three axles. 
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tlu) It is adanted for light, hi^-speed acrvice. ^ aoUd 

for its simplicity, excellent riding qualitfes, low cost of mamtenanM, 
and high mechanical efficiency ; but having limited adhesive weight 
it is ■■■'■ '■itahkt for starting and accoleralmg heavy trains. 

(2) ■■ I'our-conpled ■' type. ^fo. with leading tagie track. 
Fm many years this waa practically tlio only one used m J^erica 
for all traffic, and it is often spoken of as the “ American type. 

In Amarica it is still the standard engine for Msenger traffic but 
for goods service it is nosv employed only on branch hues. It lias 
been extensively introduced, both in Great Britniuand the continent 
of Europe for passenger traffic, and is now the most numerou.s ^d 
popular class. It is a safe, steady-running and trustworthy engine, 
with excellent distribution of weight, and it is susceptible of a ivitle 
range of adaptability in power requirementB. 

(d Four -couclled ** three-axle type, a—4-0. Used to some extent 
in France and Germany and consUurably in England for paascngci 
traffic of moderate weight. Engines of this class, with 7b-“>ch 
drivmgwheels and the leading a-xle fitted with Webb s radial a’de-^x. 
for many yearn did excellent work on the T,Qndon A North-W<»tem 
raUway. The famous engine " Charles Dickcois ' was one of thus 
class BuUt in 1882. it had by tlie nth of September i8yi 
oerformed the feat of running a niilUon miles in 9 years 219 days, 
and it completed two mflUon mites on the sHi of August 1902. 
liaVing by that date run S3r» trips with express trams between 
London and Manchester. 

(j) " Four-coupled " three-axle typo, with trailing axle, 

UaS on several EngUsh lines for fast passenger traffic and also 
on many European railways. The advantages claimed tor it arc . 
short coupUng-rods, large and tmlimlted fire-box carried by a 
ixailing axle, compactness, and great powm for a given v~ght. 
its critics, however, accuse it of bek of stability, and that 

the use of large leading wheels as drivers results m rigidi^ and 
produces de,struc(ive strains on the machinery and jirrmaiieiit way. 

fsl " Foiir-coupled’’ type, with a leading bogie truck and a 
Itailing axle, 4-4-2. It is used to a limited extent botli m England 
and on the continent of Europe, and is rapidly increasing m iavour 
in the United States, wlierc it originated and is known as the 
“ Atlantic " type. It has many advantages for heavy high-speiul 
service, namely, large and well-proportionixl boiler, practic-ally 
unUmited grate area, fire-box of favourable proportions for firing, 
fairly low centre of gravity, short coupling-rods, and b"aljy, a 
combination of the safe and smooUi riduig qualitms of the tour- 
coupled bogie type, with great steaming capacity and modfrale 
axle loads. Occasionally a somewhat smilar type is designed wrlh 
the bogie under the fire-Mx and a single leading axle forwMd under 
the smoke-bo.x—an arrangement in iavour ior subntffim tank 
engines. In still larer cases botli a leading and a trailmg bogie 

have been fitted. . s- * 

(61 " Six-coupled " with bogie, or Ten-wheel type, 4 -f>-o- ^ 

powerful engine for heavy passenger and fast goods service. It i» 
iisod to a Umited extent both in Great Britaki and on the conbncnl 
oi Europe, but is much more common in Ameriw. ihe design 
combines ample boiier capacity with large adhesive weight and 
moderate axle loads bnt except on heavy gradmnts or for tmu^liy 
large trains requiring ungities of great adticaon, passpger traffic 
caa be more efficiently and economically handled by four-coupleu 
locomotives o( the cifiht-wheci or Atlantic types. ... . t 

(7I " SLx-coupled " total-adheskm type (all the weight ciwned 
on the drivera), 0-6-0. This is the standard goods mgmc of Gre^ 
Britain and the continent of Europe. In America the type is used 
only for slumting. It « a simple de.'Mgn of moderate bmier power. 

IS) ‘‘Six-coupled’' type, with a leading axle, 2-0-0. I his ^ 
of American origin, aiKl is tlicrc kiuwn as the Mogul. It is 
iLsed largely in America for goods traffic. In Europe it is in con- 
sidornblo favour for goods and passenger traffic on heavy gradients. 


Their boUais are of reladvcly large proportions for the train weight 
and average spe^, and the driving wheels of small diameter, a 
large proportion of their total weight being " adlie.sive.” Other 
special type* are in limited use for " rack-railways," and operate 
either by engagement of gearing on the locomotive into a rMk 
between the track tails, or by a combination of this and rail adhesion. 

§ 20. Current Developments .—The demand of the present 
day is for engines of larger power both for passenger and goods 
service, and the problem is to design such engines within the 
limitations fixed by the 4 ft. 8J in. gauge and the dimensions 
of the existing tunnels, arches, and other permanent worlcs. 
The American engineer is more fortunately situated than his 
English brother with regard to the possibility of a solution, 
as will be seen from the comparative diagrams of construetion 
gauges, figs. 23, 24, 25, 26. Fig. 23 shows the construction 



0> iilgnt-comiiew tOkckl-akliiv.niWis - > , 2* a 

on a enod many Englwh railways, and common on the conUnent 
of Earope ior htsivy slowgoodB traffic. In Ame rica it i.'i comparatively 
iulroouout, as total-adhesion type.B an* not in favour. 

UoJ “ Eight-coupled “ type, witli a JcadiiiK aade. Ihw 

ori'tinated in .\meriea, where it is tunned Uiu ConaoUdarion. 

In the United States it is the standard heavy slow-specd freight 
engine, and has been built of enormous sire and weight. The tjroe 
has been introduced in Europe, especially in Ger^ry, ^ere tec 
advanUges of a partiai-adhosion tyiic m increased stability and a 
larger boiler arc becoming appreciated. Occasionally the American 
eight-coupled type has a bogie instead of a single fading axle 
(i-S-o) and is then termed a ■'Twelve-wheeler, ot Mastodim 
(III " Teu-ooapled ” type, with a hading Mle, 2-10-0. Thw 
originated in America, where it is knewn u the Uewpod. tt 
is used to a limited extent fpr luouniain-grade good.s traffic, ^d has 
the advantage over the “ Consolidation ‘ or ctght-coupled type of 
hgliter axle loads for a given tractive eapacityi 

In addition to the foregoing list, various special loeomotw 
types have boea deweiopod for suburban servico, where high ra^ 

of aooderotinn ami froquent stops aac required. These are gesierally 

tank engines, carrying'their fuel and water on the engnie proput. 
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Figs. 23-26, 

gauge for the London & North-Western railway, fig. 24 that 
for the Great WesternraUway, fig. 25 that for the Great F.asteni 
railway, whilst fig. 26 gives a general idea of the American 
gauge in a particular case, generally typical, however, of the 
American limits. In consequence of this mcrcasmg demand 
for power, higher boiler pre.ssures arc being used, in some cases 
225 lb per sq. in. for a simple two-cylinder engine, and cybndcr 
volume is slightly increased with the necc.ssary accompani¬ 
ment of lieavier loads on the coupled wheels to give the 
necessary adhesion. Both load and speed have increased 
so much in connexion with pa.ssenger trains that it is 
neccsiary to divide the weight required for adhesion between 
three-coupled axles, and the type of engine gradually coming 
into use in England for heavy express traffic is a six-coupled 
engine with a leading bogie, with wheels which would have 
been considered small a few years ago for the speed at which 
the engine nins. The same remarks apply to goods engines. 
There is a general increase in cylinder power, boiler pressure 
and weight, and in consequence in the number of coupled axles. 
Not only are the load and speed increasing, but the distances 
run without a .stop are increasing alw, and to avoid mcreasmg 
Ihe size of the tenders, water-troughs, first instituted by 
T. Ramsbottom on the London' & North-Western-railway 
in 1859, have been laid in the tracks of the leadmg mam 
lines of Great Britain. For local services where stopji^s 
are frequent the demand is for engines capable of quickly 

• At the beginning of 1908 the G^t Western’s loading g^ge 
on its main lines was widened to 9 ft. 8 in. from a height of 3 ft. above 
rail level. 
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Tabls XXII.—Comparative Data of Locomotives 
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OwNiKO Railway. 

Type. 

Poaiiloiu 

Dlam. 

Stroke. 

Lfiaiii. 

of 

3ll*lna- ■ 
Whml.. 

Total 
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engine. 
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I^aplod 

iVheel*. 
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with 
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Grate , 
ArtA. 

— 
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. 


In. 

In. 

In. 

Tons. 

Tons. 

Tons. 

S<| Ki. 

jq. Ft. 


Rocket ” (Liverjxiol & > 

o-a-a 

Outside 

a 


Jfi 

4-2j j 

t 

7-45 

0 

>37-75 


MoiKlwster)« . < i 

Calccluniaii • • • j 

4-4-0 

Inside 


26 

,a 

St-70 

34-65 

96-7 

»3 

1600 

2 

London & South'WeMern’ 

4-4.-0 

Inside 

i84 

?6 

79 

48*85 

33-45 j 

93-0 

*4 

I5<x> 

3 

1 

Midland .... 

4-4 0 

Inside 

*9 

36 

sH 

38-5 

3^-73 j 

104*4 

28 4 

>557 


Great Westera 

4-d*o 

Outside 


1“ 

M 

7» 

51 8 ! 

1 

Ilf 

•7 

auuo 

5 

Great Eoeteru . 

4-4-0 

liu^tde 

19 

26 

a. 

50-5 

.33-» 1 

8.5'35 

ai-3 

1650 

4 

!.4mdon & N<wlU*W«ilern 

4-4-0 

Irihtde 

*9l 

06 1 

” ! 

8 s -75 

46-75 j 

loj.75 

as 

1590 

1 

1 7 1 

Great Wertem • 

4-d-o 

a in.>idc \ 

2 outside J 

Mt 

30 

i 

Eo4 j 

75-C 

55-1 1 

!15-6 


2076 

1 8 

London & South-Weitcm 

4-6-0 

' 2 ieside 1 : 

^ 2 ootsidc J . 

16 

94 


71 

5**5 

- 

j*-5 1 

2727 

i 

i 9 

■ 10 

Lanc»'.blfe & Yorksliire . 
Great Northern 

4-4-2 

4-4-3 

In-iide 

Ouotkle 

>9 

tq 

26 

5*4 

87 i 

7 » 

58-75 

56 

.35*0 

3» 

89-41 

99 

26-05 

26.75 

anq2 

1442 

1969 

4-s4-a 

f 2 inbide 

", \ 

80 

85 1 

73-* 

39-*5 

Ii6*a 

■9 


North-KoAtern 

1 2 outfiicle 

f 

i)6.9i 

t02-7 

26 

28-4 

2050 

1458 

1 

i 12 

UighlanU. 

4-6-0 

Ouuido ^ 
f 1 outside 

*« 

21 

9 h 1 

69 1 

84 1 

58.85 

5v.e 

44-85 

39'i 

i * ^ 

MkIIjukI .... 

4-4-0 

t 1 H.-H. inside 
Inside 

Inside 

Ouuide 

Inside 

1 a H.>P. oiUxide 

>9 

711 / 

04 j 

84-95 

87-05 

98*4 

84-45 

10&-9 

ai*t 

20*0 

21 

2(1*05 

33*3 

14X2 

1658 

etitS 

2038 

*753 

14 

' T5 

; ib 

; 

Mkllund .... 
North-Eavtem. 

OiMouiua 

lAncasliire & Yorkshire . 

0-6 0 
0-6-0 

4 t^-o 
O'8-u 

*9 

20 

l4'» ^ 

30 

26 

’J 

z6 

aj-a 

1 

S5 ! 

60 

54 

00*5 

43-8 

34-4 

60.4 

53-7* 

73-8 

43-8 

34-4 

4S-9 

S3-7® 

38-5 

' 18 

Great Western 

4-43 

\ a L.'H. ituidc 

■ j'6 > 

34-5 

49*5 

46-8 

30 7 

2696 

3**5 

34r7 

243* 3 

1 

1 

' er 

22 

Chicago ft Alton 

Atchison, Topeka & 1 
baotc Fc ^ ) 

Central of Georgia . 
Hennsylvoftia . . 

4-4 3 

4-4 2 
4-6-2 
t-b-o 

Outside 

f 2 QUisido 

b 2 inside 

Outside 
Outside 

20 

*S 

*5 

20 

so 

78 

26 \ 

3«> J 
28 

28 

80 

79 

68 

bx 

82*8 

86-5 

84*0 

7**43 

43 7 

45-3 

S ^-7 

62*09 

*S5 

tfio 

tas 

»3 

Chicago, Rock Island ft \ 

a-8-0 

Oulhvde 

33 

JO 

*J 

88*8 

70*2 

>47 

49*7 

2912 

34 

Paci6c . . . . f 

Atchiiun, Topeka ft \ 

Sant* F«r . . . / 

2-i>-a 

/ Ouuide 

1 Outside 

»9 

33 

J, \ 
3. f 

57 

ta8>4 

i04*S 

201 

58-5 

4796 


Great Northern, U.S.A.. 

y-fr-fs-t 

f Outside 
\ Outside 


3. 1 


158*3 

|M7 

225 

76 

^658 

' *5 

Ai 

3. J 






i 


f Outskle 

»•! 

.1 1 

5» 

*83 

i'“\ 


too 

6io3 

; 26 

i Erie Uailroau . 

o-8-8-<) 

b Outside 

39 

.» J 

124-17 

36 

3?-4 

2440 

167a 

1 

27 

28 

’ Argentine Great We-itern 
j Belgian Sthtr . 

2 10 0 

2-6-0 

Outside 

i e outsiiW \ 

\ 2 inside / 

194 

I7i 

38 

*4 

51 

78 

79*5 

82*0 

1 

70-8 

1 ja-o 


* Noi-d .... 


( X otiiside 

*3-4 \ 


8o-J 

1 66*2 

1 3''-5 

»'^7'3 

29*7 

2368 

2y 

4 4-3 

\ a instik 

•• i 

1 





1 

4-6-0 

/a n.-P. outside 

tV73 1 

•5*» 


! 03*4 

48-7 


27-6 

a>.55 

30 

1 En. 

\ J L..P. inside 

21*65 j 





3 » 

Ausiro-Kungorian Stnte . 

2 -XO-O 

j 3 H.'P. tnsulft 
^ 3 L.-P. outside 


.^8.34 

57 

1 77*a 

i 

67-4 


49-5 

3777 

, S'* 

Nool .... 

6-2-a*6 

) 3 outside 

\ 7 OUthUlc 

15*75! 
24*8 j 

26*8 

57-» 

' ji» 

7* 



; 2660 

! 

i 

Paris, Orleans . 

4-S-0 

( 2 eiLtsidv 

*4**7' 

25-19 

73 

72-6 

53 

J09-S 

33-47 

■577 

' 3i 

1 a Utfidc 

J 2 n..P. on one' 
1 side 

\ 2 L.*P.<>n other 

23-63, 




34 

Italian Stale . 

6-4-0 

1417 

23-3?, 

23-62 

rs-fi 

! 69*3 

42-6 

106 

3 i*cq 

22x7 


Austrian State . . . 


/ « H.-P. insMe 

1456 

28-34 

71*5 

6S V 

42-9 

107-9 

43 0 

2775 

35 

2-6-3 

\2 ovifiida 

•4-80 


1 

I Prushiau .Suic . 


j 2 H.-P. outside 

I4'»7 

23*6a 

1 

78 

6x-o 

* 9*9 

107-9 

29*0 

; 3530 

30 

4-4-2 

\ 2 bsida 

XI-04 




Remarks. 


I In Victorift snil Albert MwetW} Swtb | 
1 Kensiogion. i 

*‘Dunalastajr nr.” («y>o) class. j 

i Fitted with cross-wuter tubch In fire>l»R j 
giviug 165 sq. Tt. uflitiuiltig outface. 
Belpaire fire-box. I'resburc aae 1b per 
iu. ... 

Fitted with sunerbciiter ccuitribuling 
360 sq. ft. of ncHting BurfRce to the 

total. Boiler preasttre aoo ft per w. kt. . 

I Fijod with Eoiden’s system ef lututd 1 
fuel. 

Experiment cUur. boiler preMure 1B3 ft 1 
)ier sq in. ) 

<.^ioder i.impW. , Fitted with wp«* ' 
heater contributing i<6q sq. B. of | 
healirtK earfact to the total. Boiler ! 
pressure ess tt> per sq. >n> 

4.cy]inder simple. Wurkiiq; ptessur** ' 
175 ft per en. io. Fitted with CTOb^ 
tunes ill 6re>(>ox. 

Hripatre fire-box. 

pgo class. ’ 


Steam ureMurc aoe ft per mi. Ui. 
f 3*cyUmItr compound. Working pressure 
\ taoft per sq. in. 

175 ft per sq. m. 

Pressure 17$ ft per tq. ia. 

1 De Glehn compomrd. Botler pre<«tw>e 
\ ae? ft per sq. m. 

' Pnlanced piston vaWee. 

( fO’Uuder balanced compound. Taactain 

I tyi>*=* 

PRlrtiK-ed valve. 


Tandem compound. 

’Driring-whccls divided Into two groups 
of six-coupled wheels. Leading gtoup 
drh-Mj by L.-P. cylimiera, tralHnjj 
Rioup by H.*P. cylinders. MoHrt 
t>pe. 

Mullet type. 

S ft. 6 in. g.iuge. 

14.cylmdBi simple e>q»nsu>n. PtOMUre 
I 205 ll’ ‘"• 

I SeTN-e tubes. Hotlcr preware 235 ft per ; 
t i«l. in. 

Serve tulwa. ; 

f Fitted with saperheater contributias 
\ 678 sq. ft- to ihe total. ; 

{ Aiticobtted tank crqtine on two motor , 
bogies mounted on a central girder, , 
sp&yed of ends to tnke Iniffer beams. 
H.*P. cylinders drive otw bogie, 
L.-P. the otlier. 

(Serve tubas. Boiler preseare 935 ft per 
b sq, in. 

( Serve tubes. Holler presbure 220 ft per , 


Holler press.ire bw> ft per hj. in. 
fLema double-beat equilibrium valves 
! Sers't lubes. Boiler ptessure S05 li> 
per sq. in. 


arcelerating the train to tlu' journey speed. The nature of this 
problem is illustrated by the numcriad c.xample m § 9. When 
the service is frequent enough to give a good power f^tor 
continuously, the steam locomotive rannot compete with the 
electric motor for the purpose of quick acceleration, because 
the motors applied to the axlc.s of a train may for a short time 
absorb po.wcr from the central station to an extent far in excess 
of anything wliich a locomotive hoiler can supply. 

With regard to the working of the locomotive, J. Holden 
developed the use of liquid fuel on the Great Eastern railway 
to a point beyond the experimental stage, and used it instead 
of coal with the engines running the. heavy express traffic ot 
the line, its continued use depending merely upon the relative 
market price of coal and ml. Compound locomotives have 
been tried, as stated in § 17, but the tendency m England is 
to revert to the simple engine for aU classes of work, though 
on the continent of Europe and in America the compound 


locomotive is largely adopted, and is doing excellent work. A 
current development is the application of superheaters to 
lot'omolives, and the results obtained with them are exceedingly 
promising. 

The icadini! dimensions of a few locomotives of English, 

American and European practice are given m Table ^ 

RotT.iNG Stock 

The rolling stock of a railway comprises those vehicles by 
means of which it effects the transportation of persons and 
things over its lines. It may be divided mto two classes, 
according as it is intended for passenger or for goods tr^c. 

Passenger Train Stock .—In the United Kingdom, as 111 Europe 
generally, the vehicles used on passenger trains include firsl- 
cla-ss carriages, second-class carriages, third-class carriages, 
composite carriages containing compartments for two or rowe 
classes of passengers, dining w restaurant carriages, sleeping 





RAILWAYS pwiiiNo STOCK 


carnages, mail carriages or travelling post offices, luggage brake 
vans, horse-boxes and carriage-trucks. Passenger carriages 
were originally modelled on the stage-coaches which they 
supersede, and they are often still referred to as “coaching 
stock.” Early examples had bodies about 15 ft. long, 6^ ft. 
wide and 4i ft. high; they weighed 3 or 4 tons, and were 
divided into three compartments holding six persons each, or 
eighteen in all. 

'rhe distinction into classes was made almost as soon as the 
railwavi began to carry passengers. Those who paid the highest 
fares (ajd. or 3d. a mile) were provided with covered vehicles, 
on the roofs of which their luggage was carried, and from the 
circumstance that they could book seats in advance came the 
term “ booking office,” still commonly applied to the office 
where tickets are issued. Those who travelled at the cheaper 
rates had at the beginning to be content with open carriages 
having little or no protection from the weather. Gradually, 
however, the accommodation improved, and by the middle of I 
the 19th century second-class passengers had begun to enjoy 
“ good glass windows and cu.shions on the seat,” the fares they 
paid being about 2d. a mile. But though by an act of 1844 the 
railways were obliged to run at least one train a day over their 
lines, by which the fares did not exceed the “ Parliamentary ” 
rate of id. a mile, third-class passengers paying ijd. or i|d. a 
mile had little consideration bestowed on their comfort, and 
were excluded from the fast trains till 1872, when the Midland 
railway admitted them to all its trains. Three years later 
that railway did away with second-class compartments and 
improved the third class to their level. This action had the 
effect, through the necessities of competition, of causing travellers 
in the cheaper classes to be better treated on other railways, 
and the condition of the third-cla.s.s passenger was still further 
improved when Parliament, by the Cheap Trains Act of 1883, 
required the railways to provide “ due and sulhcient ” train 
accommodation at fares not exceeding id. a mile. In the 
United Kingdom it is now possible to travel by every train, with 
very few exceptions, and in many cases to have the use of 
restaurant ears, for id. a mile or le.ss, and the money obtained 
from third-class travellers forms by far the most important item 
in the revenue from pas.senger traffic. Since the Midland 
railway’s action in 1875 several other English companies have 
abandoned second-cla.ss carriages cither completely or in part, 
and in Scotland they are entirely unknown. 

On the continent of Europe there arc occasionally four classes, 
but though the local fares are often appreciably lower than in 
Great Britain, only first and .second class, sometimes only first 
class, passengers are admitted to the fastest trains, for which in 
addition a considerable extra fare is often required. In Hungary 
and Russia a zone-tariff system is in operation, whereby the 
charge per mile decreases progressively with the length of the 
journey, the traveller paying according to the number of zones 
he has pas.5ed through and not simply according to the distance 
traversed. In the United States there is in most cases nominally 
only one class, denominated first class, and the average fare 
obtained by the railways i^ about id. per mile per passenger. 
But the extra charges levied for the use of parlour, sleeping and 
other special cars, of which some of the best trains arc exclusively 
composed, in practice constitute a differentiation of class, 
besides making the real cost of travelling higher than the figures 
just given. 

In America and other countries where distances are great 
and passengers have to spend several days continuously in a 
KtHMar- .sleeping and restaurant cars are almost a necessity, 

matMMt and accordingly are to be found on most important 
•htfiag through trains. Such cars in the United States are 
largely owned, not by the railway companies over 
whose lines they run, but by the Pullman Car Company, 
which receives the extra fees paid by passengers for their use. 
Similarly in Europe they are often the property of the Inter¬ 
national Sleeping Car Company (Compagnie Internationale des 
Wagons-Lits), and the supplementary fares required from those 
who travel in them add materially to the cost of a journey. In 


the United Kingdom, where the distances ore comparatively 
smaD, sleeping and dining cars must ^ regard^ rather as 
luxuries; stij) even so, they are to be met with very frequently. 
The first dimng car in England was run experimentally by the 
Great Northern railway between London and Leeds in 1879, 
and now such vehicles form a common feature on express trains, 
being available for all classes of passengers without extra 
charge beyond the amount payable for food. The introduction 
of corridor carriages, enabling p^sengers to walk right through 
the trains, greatly increased their usefulness. The first English 
sleeping cars made their appearance in 1873, but they were very 
inferior to the vehicles now employed. In the most approved 
type at the present time a passage runs ^ong one side of the 
car, and off it open a number of transverse compartments or 
berths resembling ships’ cabins, mostly for one person only, and 
each having a lavatory of its own with cold, and sometimes 
hot, water laid on. A charge of 7s. fid. or los., according to 
distance, is made for each bed, in addition to the first-class fare. 
In the United States the .standard sleeping car has a central 
alley, and along the sides are two tiers of berths, arranged 
lengthwise with the car and screened off from the alley by 
curtains. 'I’o some extent cars divided into separate compart¬ 
ments are also in use in that country. On the continent of 
Europe the typical sleeping car has transverse compartments 
with two berths, one placed above the other. 

'ITic first railway carriages in England had four wheels with 
I two axles, and this construction is still largely employed, 
especially for short-distance trains. Later, when 
increased length became desirable, six wheels wilh^"*j2J7^ 
three axles came into use ; vehicles of this kind were 
made about 30 ft. long, and contained four compartments for 
first-class passengers or five for second or third class, carrying 
in the latter case fifty persons. Their weight was in the 
j neighbourhood of 10 tons. In both the four-wheeled and the 
I six-wheeled types the axles were free to rise and fall on springs 
through a limited range, but not to turn with respect to the 
body of the carriage, though the middle axle of the six-wheeled 
coach was allowed a certain amount of lateral play. Thus the 
length of the body was limited, for to increase it involved an 
increa.se in the length of the rigid wheel base, which was incom¬ 
patible with smooth and safe running on curves. (On the 
continent of Europe, however, .six-wheeled vehicles are to be 
found much longer than those employed in Great Britain.) This 
difficulty is avoided by providing the vehicles with four axles 

i or six in the case of the largest and heaviest), mounted in pairs 
or threes) at each end in a bogie or swivel truck, which being 
pivoted can move relatively to the body and adapt itself to the 
curvature of the line. This construction was introduced into 
England from America about 1874, and has since been extensively 
adopted, being now indeed standard for main line stock. It 
soon led to an increase in the length of the vehicles ; thus in 
1885 the Midland railway had four-wheeled bogie third-class 
carriages with bodies 43 ft. long, holding seventy persons in 
seven compartments and weighing nearly 18 tons, and six- 
wheeled bogie composite carriages, 54 ft. long and weighing 
23 tons, which included 3 first-class and 4 third-class com¬ 
partments, with a cupboard for luggage, and held 58 passengers. 
The next advance, introduced on the Great Western railway 
in 1892, was the adoption of corridor carriages having a passage 
along one side, off which the compartments open, and connected 
to each other by vestibules, so that it is possible to pass from one 
end of the train to the other. This arrangement involves a 
further increase of length and weight. For instance, four- 
wheeled bogie third-class corridor carriages employed on the 
Midland railway at the beginning of the 20th century weighed 
nearly 25 tons, and had bodies measuring 50 ft.; yet tliey held 
only 3fi passengers, because not only had the number of com¬ 
partments been reduced to six, as compared with seven in the 
somewhat shorter carriage of 1885, by the introduction of a 
lavatory at each end, but each compartment held only 6 
persons, instead of 10, owing to the narrowing of its width by 
the corridor. 
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Tabls XXII.—Comparative Data of Locomotives 
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arcelerating the train to tlu' journey speed. The nature of this 
problem is illustrated by the numcriad c.xample m § 9. When 
the service is frequent enough to give a good power f^tor 
continuously, the steam locomotive rannot compete with the 
electric motor for the purpose of quick acceleration, because 
the motors applied to the axlc.s of a train may for a short time 
absorb po.wcr from the central station to an extent far in excess 
of anything wliich a locomotive hoiler can supply. 

With regard to the working of the locomotive, J. Holden 
developed the use of liquid fuel on the Great Eastern railway 
to a point beyond the experimental stage, and used it instead 
of coal with the engines running the. heavy express traffic ot 
the line, its continued use depending merely upon the relative 
market price of coal and ml. Compound locomotives have 
been tried, as stated in § 17, but the tendency m England is 
to revert to the simple engine for aU classes of work, though 
on the continent of Europe and in America the compound 


locomotive is largely adopted, and is doing excellent work. A 
current development is the application of superheaters to 
lot'omolives, and the results obtained with them are exceedingly 
promising. 

The icadini! dimensions of a few locomotives of English, 

American and European practice are given m Table ^ 

RotT.iNG Stock 

The rolling stock of a railway comprises those vehicles by 
means of which it effects the transportation of persons and 
things over its lines. It may be divided mto two classes, 
according as it is intended for passenger or for goods tr^c. 

Passenger Train Stock .—In the United Kingdom, as 111 Europe 
generally, the vehicles used on passenger trains include firsl- 
cla-ss carriages, second-class carriages, third-class carriages, 
composite carriages containing compartments for two or rowe 
classes of passengers, dining w restaurant carriages, sleeping 
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independent unit complete in itself. It is necessary tliat the 
voltage of the current .shall bo. constant whatever be the in¬ 
crease of the speed of the train, and therefore of the dynamo. 
In mo.st of the systems ll>at have been proposed this result 
is attained by electrical regulation; in one, however, a mech¬ 
anical method is adopted, the dynamo being so hung that it 
allows the driving belt to slip when the .speed of the axle exceeds 
a ceitsbin limit, the armature thus being rotated at an approxim¬ 
ately constant spaed. In all the systems accumulators arc 
required to maintain the light when die train is at rest or is 
moving too slowly to gaa w nte current. 

In elf countries p sw a a y r trains must vary in weight accord¬ 
ing to the different services they have to parfonn ; suburban 
Wetsbt trains, for ^jaunpie, meant to as many pas- 
aad sengers os possible, and travelling at low speeds, do not 
tpetd. weigh so much as long-distance expresses, which include 
dining and sleeping cars, and on which, from considerations of 
comlort, more space must be allowed each occupant. The speed 
at which the journey bos to be completed is obviously anollier 
important factor, though the inaeased power of modem loco¬ 
motives permits trains to be heavier and at the same lime to 
ran as fast, and often faster, than was formerly po.ssible, and 
in comsequcnce the general tendency is towards increa.scd 
weight as well as increased speed. An ordinary slow .suburban 
train may weigh about loo tons exclusive of the engine, and may 
be timed at an inclusive speed, from the begirming to the end 
of its journey, as low as la or 15 m. an hour; while usually the 
fastestm^xets trains maintainiug inclusive speeds of say 45 m. 
an hour, and made up of the heaviestand strongest rolling stock, 
do not much exceed 300 tons in any country, and are often less. 
The indnsivc speed over a long journey is of course a dillcrent 
thing from the average running speed, on account of tlic time 
consumed in interm^iate stops; the fewer the stops the more 
ca.silyis the inclusive speed increased,—hence the a<lvantage of 
the non-stop runs of 150 and aoo m. or more which are now 
performed by several railways in Great Britain, and on which 
average speeds of 54 or 55 m. per hour are attained between 
stopping-places. Over shorter distances still more rapid running 
is occasionally arranged, and in Great Britain, France and tlic 
United States there are instances of traiqs scheduled to main¬ 
tain an average speed of 60 m. an hour or more between stops. 
Still higher speeds, up to 75 or even 80 m. an hour, are reached, 
and sustained for shorter or longer distances every day by 
express trains wliosc average speed between any two stopping- 
places is very much less. But isolated examples of high speeds 
do not give the traveller much information as to the train 
service at his disposal, for on the whole he is better off with a 
large number of trains all maintaining a good average of speed 
titan with a service mostly consisting of poor trains, hut leavened 
with one or two e.xceptionally fast ones. If both the number 
and the speed of the trains be taken into account. Great Britain 
is generally admitted still to remain well ahead of any other 
country. 

(loads Trains .—The vehicles used for the transportation of 
goods are known as goods wagons or trucks in Great Britain, 
and as freight cars in America. The principal types to 
be found in the United Kingdom and on tlic continent of 
Furopc are open wagons (the lading often protected from the 
weatlier by tarpaulin sheets), mineral wagons, covered or box 
wagons for cotton, grain, &c., sheep and cattle trucks, ficc. 
The principal types of American freight cars are box cars, 
gondola cars, coal cars, stock cars, tank cars and refrigerator 
cars, with, as in other countries, various special cars for special 
purposes. Most of these terms explain themselves. The 
gondola or flat car corre,sp«nds to the European open wagons 
and is used to carry goods not liable to be injured by the weather; 
but in the United States the practice of covering the load with 
tarpaulins is unknown, and therefore the proportion of box 
cars is much greater than in Europe. The long hauls in the 
United States make it specially important that the cars should 
carry a load in both directions, and so box can which have 
carried grain or mercbandi.sc one way are filled with wool. 


coal, coke, ore, timber and other coarse articles for the return 
journey. On this account it is common to put small end doors 
in AmcricaA box cars, through which timber and rails may 
be loaded. 

The fundamental difference between American freight curs 
and the goods wagons of Europe and other lands is in carrying 
capacity. In Great Britain the miners trucks can ordinarily 
hold from 8 to 10 tons (long tons, 4240 lb), and the goods 
trucks rather le.ss, though there are wagons in use holding 
12 or 15 tons, and the .specifications agreed to by the railway- 
companies associated in the Railway Clearing House permit 
private wagon owners (wlio own about 45% of the wagon 
stock run on the railways of the United Kingdom) to build also 
wagons holding 20, .yo, 40 and 56 tons. On the continent of 
Europe the average currying capacity is rather higher; though 
wagons of loss than 10 tons capacity are in use, many of those 
originally rated at 10 tons liavc been rebuilt to hold ij, and the 
tendency is towards wagons of 15-20 tons us a standard, with 
others for special purposes holding 40 or 45 tons. 

The majority of the wagons referred to above are compara¬ 
tively short, are carried on four wheels, and are often made 
of wood. American cars, on the other hand, have long bodies 
mounted on two swivelling bogie-trucks of four wheels each, 
and are commonly constructed of steel. About 1875 their 
average capacity differed little from that of British wagon.s 
of the present day, but by 1885 it had grown to to or 
22 short tons (2000 lb) and now it is probably at least three 
times that of European wagons. For years the standard freight 
cars have held 60,000 lb, and now many carry 80,000 lb or 
100,000 lb; a few coal cars have even been built to contain 
200,000 lb. This high carrying capacity has worked in several 
ways to reduce the cost of transportation. An ordinary 
British lo-ton wagon often weighs about 6 tons empty, and 
rarely much less than 5 tons ; that is, the ratio of its possible 
paying load to its taro weigiit is at the best about 2 to i. But 
an American c;ir with a capacity of 100,000 11 ) may weigh 
only 40,000 lb, and thus the ratio of its capacity to its tan- 
weight is only about 5 to 2. Hence less dead weight has to be 
hauled for each ton of paying load. In addition the increased 
size of the American freiglit car has diminished the interest 
on the first cost and the expcn.ses of maintenance relatively 
to the work done ; it has diminished to some extent the amount 
of track and yard room required to perform a unit of work; 
it has diminished journal and rolling friction relatively to the 
tons liauled, since thc.se elements of train resistance grow rela- 
, lively less as the load per wheel rises ; and finally, it has tended 
to reduce the labour costs as the train loads have become greater, 
because no more men are required to handle a heavy train than 
a light one. 

It is Bometimc.s argued that if these things are true for one 
country they must bo true for another, and that in Great Britain, 
for example, the use of more capacious cars would bring down 
the cost of carriage. It may be pointed out, however, that the 
social and geographical conditions are different in the United 
Kingdom and the United States, and in each country the 
methods of carrying goods and passengers ha-ve developed 
in accordance with tins requirements of those conditions. In 
the ono country the population is dense, large towns are 
numerous and close to one another, the greatest distances 
to be tmvelied are short, and relatively a large part of the 
freight to be carried is merchandise and manufactured material 
consigned in small quantitic.s. In the other country precisely 
the opposite conditions exist. Under the first set of conditions 
quickness and flexibility of service are relatively more important 
than under the second set. Goods' therefore are collccwd and 
despatched promptly, and, to secure rapid transit, are packed 
in numerous wagons, each of which goes right tfciough to its 
destination, with the consequence that, so far as general mer> 
chandiK is concerned, the weight emried in each is a quarter 
or less of its capacity. But if full loads ooimot be arranged for 
small wagons, there is obvioudy no economy in introducing 
larger ones. On the other hand, wh«e, as in America, the great 
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volume of freight is raw material and crude food-stuffs, and 
the distances are great, a low charge per unit of transportation 
is more important than any consideration such as quickness 
of delivery : therefore full car-loads of freight are massed 
into enormous trains, which run unbroken for distance of 
perhaps looo m. to a seaport or distributing centre. 

The weight and speed of goods trams vary enormously 
according to loiial conditions, but the S 

refer to traffic on the London & North-Western 
railway between London and Rugby, may be t^en 
as representative of good English practice. Coal 
trains, excluding the engine, weigh up to 800 or 900 tons, 
and travel at from 18 to n m. an hour; ordinary goods or 
merchandise trains, weighmg 430 tons, travel at *5 
an hour; and quick 

300 tons make 3S to 4 ° an hour In the U™ted States 
mineral and grain trains, runningat perhaps iz m. an hour,may 
weigh up to about 4000 tons, and loads of 2000 tons are common. 
Merchandise trains run faster and carry less. ^ 

obviously depend greatly on topographical conditions. In the 
great continental basin there are long ]m« with ^sy grarlienU ] 
and curves, while in the .\lleghcny and Rocky Mountains the j 
cradients are. stiff, and the curves numerous and of .short radius. 
Such trains, therefore, r.ange in weight from 600 to i«oo tons or 
even more, and the journey speeds from lerminus <•'' terminus, 
includinr stops, vary from 15 to 30 ni. an hour, the rate of 
rimning^n.sing in favourable cirrninstances to 40 or even 60 m. 

^^Couhers —The means hv which vehicles arc joined together 
into trains arc of two kinds-aulomatic and imn-uutomatK', 
the differemv between them being that with the former the 
impart of two vehicles one on the other is sufficient Ui coupk 
thtw without any human intervention such as is requircil with 
tlic latter. The common form of non-aiitoniatic coupler used 
in Great Britain for goods wagons, consists of a chain and hook ; 
Sa chain hangs loosely from a slot m the draw-bar, which 
terminates in a hook, and coupling is effected hy slipping the 
S of one vehicle over the hook of the next. tor tins opera- 
ion^ its reverse, a man has to go in between the wagon.s, 
u.Te^s, as in Great Britain, he is provided wnth a coupling-stick 
- lliat is, a pole having a peculiarly shaped hmik at one end by 
which the chain can b<' caught and thrown on or off the draw¬ 
bar hook. This coupling gear is 

pair of buffers ; formerly these were often left dead -that s, 
l onsisted of solid prolongations of the frame of the vdn.U, 
but now they are made to work against spnng.s which take up 
tiw shocks tLt occur when the wagons are thrown violently 
against one another in shunting. In British practice the chaims 
consfrt of three links, and are o! such a lengll. hat when fully 
extended there is a space of a few inches betwem opposing 
hXra; this slack facilitates the starling of a heavy t an 
since the engine is able to start tlic wagons one by one and the 
weight of the train Ls nut thrown on it all at once. For passenger 
trains and occasionally for fast goods trams screw couplings are 
Substituted for the simple clmins. In thesx- the central liar 
which comiccU the two end Imks has screw threads cut “P™ ^ 
and hv means of a lever can be turned so as either to shorten 
the coupling and bring the vehicles together till their l>nffors 
15 c firmV pressed together, or to lengthen it to permit the end 

link to be lifted off the hook. . , • 

Another form of coupler, which used to be universal in the 
United States, though it has now been ulrnost entirely^ super- 
.seded by the automatic coupler, was the “ link and pm, whi«;h 
differcd^fundamcntally from the couplers commonly used 11 
Europe in the fact that it was a buffer as weU as “ ^ 

•a beincT fitted In it the draw-bar, connected throngh 

SiS'th; W ». .utod .»!. 

“ Thirh one end of a solid link was inserted and secured by a 
Sn Se essential change from the link and pin to *e auto¬ 
matic coupler is in the outboard end or head of the <fraw-bar. 
The socket that received the link is reolaced by 
4 in fig. j 8, wluch is usually called the knuckle. This hook 


swing.s on the pivot B, and has an arm which extends Imckwards, 
practically at right angles with the working face of the, hook, 
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jti. —Automatic Coupling for FreigJit Cors (t.uS. A ). 

in a cavity in the head, and engages with the locking-pin C. 
This locking-pin is lifted by a suitable lever winch e.xtends to 
one or both sides ol the car; lilting it releases the ktiurkle, 
which is tlxm free to swing open, disconnecting the two cars. 

knuckle stands open until the cnuplmg is pushed iigain.st 
another coupling, when the two hooks turn on tlwir pivots to 
the position shown in fig. 28, and, the lockmg-pm dropping 
into place, the coupler.^ arc made fast. This arrangement is 
only partly automatic, since it often happens that when two cars 
are brought together to couple the knuckles are closed and must 
be opened by hand. There are various confnvanccs by which 
this mav be done by a man sfaiiding clear of the cars.hnt often 
^ he must go in between their ends to rcacli the knuckle. 

I This form of automatic coupler has now gained pnietirall^ 

! universal acceptance in the Ilnitcd States. To effect this 
i result required many years of discussion and experiment. Jhc 
; Master Car Brilders’ Association, a great body of mechamea 
I oft'u-ers organic, -d especially to bring alwiut improvement and 
I uniformity in details of construction and operation, expressed 
i its sense of the importance of “.self-coupling” so far iiack as 
! 1874 hut no d:-vicc of the kind that could be considered usefrl 
I had then been invented. At that time a meml«r of the Asstx-iu- 
' tion referred to the disappearance of automatic couplCTS which 
had been introduced thirty or forty years before Il'js 
nuTsued the subject with more or less diligence, and in 1884 laid 
down the principle that the automatic coupler should be one 
acting in a vertical plane—that is, the engaging faces should lie 
free to move up and down within a considerable range, in order 
to provide for the difference.s in the height of cars. By the fixing 
of this principle the task of the inventor was considerably 
simplified. In 1887 a committee reported that the coupler 
question was the “ knottiest mechanical problem that had ever 
been presented to the railroad,” and over 4000 attempted 
solutions were on record in the United .States Patent Office. 
The committee had not found one that did not posses.s grave 
disadvanhiges, but concluded that the “ principle of contact of 
the surfaces of vertical surfaces embodied in the janney cowp]“ 
afforded the best connexion for cars on curves and tangents ; 
and in 1887 the Association recommended the adoption of a 
coupler of the Janney t>pe, which, as dev-eloped later, is «kown in 
fie ■’8 The method of CTinslnicting the working faces of this 
coiip'ler i.s shown in fig. 29. The principle was patented, but 
the company owning the patent undertook to permit its free use 
bv railway companies which were members of the Master Car 
Builders’ Association, and thus threw open the underlying 
principle to competition. From that time the numerous patents 
have had reference merely to details. Many different couplers 
of the Tanney type arc patented and made by differmt firms, 
but the tendency is to equip new cars with one of only lour or 
five standard makes. The adoption of automatic couplers was 
stimulated in some degree by laws enacted by the various stat« 
and by the United States ; and the Safety Appliance Act passed 
bv Congress in 1893 made it unlawful for railways to permit to 
haiiled on their lines after the ist of January 1898 any «r 
used for interstate commerce that was not equippM with 
couplers which coupled automatically by impact, and which 
could be uncoupled without the necessity for men m 

between the ends of the cars. The limit was extmded to the 
ist of .\ugU3t 1900 by the Interstate Commerce Commission, 
which was given discretion in the maftcr. 
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Automatic couplers resembling the Janney arc adopted in 
a few special cases in Great Britain and other European countries, 



at 2 in. from the top and bottom of the square. The circles 
A'A', whicli are struck with r-inch radius, define the first portion 
of the knuckle. The inner circle 11 has a radius of ij in. 
From its intersection with A'A' arcs are struck cuttinK I> in two 
points. Thesi! intersections determine the centres of the semi¬ 
circles CC which form the ends of the respective knuckles. These 
semicircles and the circles A'A' are joined by tangents and short 
arcs struck from the centre of the figure. 

but the great majority of couplings remain non-automatir. It 
may be pointed out that the general employment of .side buffers 
in Europe greatly complicates the problem of designing a satis¬ 
factory automatic coupling, while to do away with them and 
substitute the combined buffer-coupling, such as is used in the 
United States, would entail enormous difficulties in carrying 
on the traffic during the transition stage. 

Brakes .—In the United States the Safely Appliance Act of 
1893 also forbade the railways, after the 1st of January 1898, 
to run trains which did not contain a “ sufficient number ” 
of cars equipped with continuous brakes to enable the speed 
to be controlled from the engine. This law, however, did not 
serve in practice to secure so general a use of power brakes 
on freight trains as was thought desirable, and another art 
was passed in 1903 to give the Interstate Commerce Commission 
authority to prescribe what should be the minimum number of 
power-braked cars in each train. This minimum was at first 
fixed at 50 %, but on and after the i.st of August 1906 it was 
raised to 75 %, with the re.sult that soon after that date practi¬ 
cally ell the rolling stock of American railways, whether passenger 
or freight, was provided with compressed air brakes. In the 
United Kingdom the Regulation of Railways Act 1889 em¬ 
powered the Board of Trade to require all passenger trains, 
within a reasonable period, to be fitted with automatic con¬ 
tinuous brakes, and now all the passenger stock, with a few 
trifling exceptions, is provided with either compressed-air or 
vacuum brakes (see Brake), and sometimes with both. But 
goods and mineral trains so fitted are rare, and the same is 
the case on the continent of Europe, where, however, such brakes 
are generally employed on passenger train.s. (H. M. K.) 

Intra-Urban Railways 

Tlic great concentration of population in cities during the 
igth century brought into existence a class of railways to 
which the name of intra-urban may be applied. Such 
primarily intended to supply quick means 
of passenger communication within the limits of cities, 
and arc to be distinguished qa the one hand from surface tram¬ 
ways, and on the other from those portions of trunk or other 
lines which lie within city boundaries, although the latter may 
incidentally do a local or intra-urban business. Intra-urban 
railways, as compared with ordinary railways, are characterized 
by shortness of length, great cost per mile, and by a traffic 
almost exclusively passenger, the burden of which is enor¬ 
mously heavy. For the purpose of connecting the greatest 
possible number of points of concentrated travel, the first 


railways were laid round the boundaries of areas approximately 
circular, the theory being that the short walk from the cir¬ 
cumference W the circle to any point within it would be no 
serious detention. It has been found, however, in the case of 
such circular or belt railways, that the time lost in traversing 
the circle and in walking from the circumference to the centre 
is so great that the gain in journey speed over a direct surface 
tramway or omnibus is entirely lost. Later intra-urban rail¬ 
ways in nearly every case have been built, so far as possible, 
on straight lines, radiating from the business centre or point 
of maximum congestion of travel to the outer limits of the 
city; and, while not attempting to serve all the population 
through the agency of the line, make an effort to serve a portion 
in the best possible manner—that is, with direct transit. 

Tlie actual beginning of the construction of intra-urban 
railways was in 1853, when powers were obtained to build a 
line, 3 j m. long, from Edgware Road to King’s Cross, in London, 
from wliich beginning the Metropolitan and Metropolitan 
District railways developed. These railways, which in part 
are operated jointly, were given a circular location, but the 
shortcomings of this plan soon became apparent. It was found 
that there was not sufficient traffic to support them a.s purely 
intra-urban lines, and they have since been extended into the 
ouLskirLs of London to reach the suburban traffic. 

Tlic Metropolitan and Metropolitan District railways followed 
the art of railway building as it existed at the time they were 
laid out. Wherever possible the line.s were constructed in 
open cutting, to ensure adequate ventilation ; and where this 
was not possible they were built by a method suggestively 
named ‘‘ cut and cover.” A trench wa.s first excavated to the 
proper depth, then the side walls and arched roof of brick were 
put in place, earth was filled in bcliind and over the arch, and 
the surfaee of the ground restored, either by paving where 
streets were followed, or by actually being built over with 
houses where the lines pas.sed under private property. Where 
the depth to rail-level was too great for cut-and-cover method.s, 
ordinary tunnelling proce.sscs were used ; and where the trench 
was too shallow lor the arched roof, heavy girders, .sometimes 
of cast iron, bridged it between the side walls, longitudinal 
arches being turned between them (fig. 30). 

/- A' A" >e - 



Fic. 30.—Type-Section of Archpd Covered Way, Metropolitan 
District railway. London. 

The next development in intra-urban railways was an elevated 
line in the City ot New York. Probably the first suggestion 
for an elevated railway was made by Colonel Stevens, of 
Hoboken, New Jersey, as early as 1831, when the whole art of 
railway construction was in its infancy. He proposed to build 
an elevated railway on a single line of posts, placed along the 
curb-line of the street: a suggestion which embodies not only 
the general plan, of an elevated structure, but the most striking 
feature of it as subsequently built—namely, a railway supported 
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by a single row of columns. The first actual work, however, was 
not begun till 1870, when the construction of an iron structure 
on a single rftw of «lumns was 
undertaken. The superiority, so 
far as the convenience of passen¬ 
gers is concerned, of an elevated 
over an underground railway, when 
both are worked by steam loco¬ 
motives, and the great economy 
and rapidity of construction, led to 
the quick development and exten¬ 
sion of this general design. By 
the year 1878 there were four 
parallel lines in the city of New 
York, and constructions of the 
same character had already been 
projected in Brooklyn and Chicago 
and, with certain modifications of 
details, in Berlin. In the year 
1894 an elevated railway was built 
in Liverpool, and in 1900 a similiir 
railway was constructed in Boston, 
U.S..\., and the construction of a 
new one undertaiten in New York. 
These elevated railways as a rule 
follow the lines of streets, and arc 
of two general types. One (fig. 31), 
the earliest lorm, consisted of a 
Fto. 3I.--Singlo-Column single row of columns supporting 

Elevated Structure. two lines of longitudinal girders 

carrying the rails, the lateral stability of the structure being ol> 
tained by anchoring the feet of the columns to their foundations. 

The other type (fig. 32) 
has two rows of columns 
connected at the top by 
transverse girders, which in 
turn carry the longitudinal 
girders that support the 
railway. In Berlin, on the 
.Stadthahn—which for a 
part of its length traverses 
private property—^masonry 
arches, or earthen embank¬ 
ments between retaining 
walls, were, substituted for 
the metallic .structure 
wherever po.ssihle. 

The next great develop¬ 
ment, marking the third 
step in the progress of 
intra-urhan railw.ay con¬ 
struction, took place in 
i88fi, when J. H. Greathead 
(q.v.) began the City & 
South London railway, ex¬ 
tending under the Thames 
from the Monument to 
.Stockwell, a distance of 
3 J m. Its promoters recog¬ 
nized the unsuitability of 
ordinary steam locomotives 
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below the surface, with an external diameter of 10 ft. 9 in.; 
this he lined with cast-iron segments bolted together, giving a 
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Fig. 3J.—Sectionu[ Tunnel and Electric Locomotive, rity& South 
I.ondon railway. 

clear diameter of to ft. 2 in. Except at the shafts, which were 
sunk on propo.sed station sites, there was no interference with 
the surface of the streets or with street Iraflio during eon- 
struction. Two tunnels were built approximately parallel, 
each taking a single track. The cross-scction of the cars was 
1 made to conform approximately to the section of the tunnel, 

! the idea being lliat each train would act like a piston in a 
I cylinder, expelling, in front of it a column of air, to be forced 
' up the station shaft next ahead of the train, and sucking down 
a similar column through the station shaft just behind. This 
arrangement was expected to ensure a sufficient change in air 
to keep such railways properly ventilated, but experience has 
proved it to l)c ineffective for the purpose. Tliis method of 
constrviction has been used for building other railways in 
Glasgow and London, and in the latter city alone the “ tube 
railways ” of this character have a length of soine 40 m. 
The later examples of these railways have a diameter ranging 
from 13 to 15 ft. 

The fourth step in the development of intra-urban railways 
was to go to tlic other extreme from the deep tunnel which 
Greathead introduced. In 1893 the construction was com¬ 
pleted in Budapest of an underground railway with a thin, 
flal roof, consisting of steel beams set close together, with small 
longitudinal jack arches between them, the street pavement 


Fig. j2.— Double-Column Elei 
Structure {half si'ction). 

for underground railways, and intended to work it by means of 
a moving cable; but before it was completed, electric traction 
had developed so far as to be available for use on such lines. 
Electricity, therefore, ami not the cable, was installed (fig. 33). 
In the details of construction the shield was the novelty. In 
principle it hod been invented by Sir Marc 1 . Brunei for the con¬ 
struction of the original Thames tunnel, and it was afterwards 
improved by Beach, of New York, and finally developed by 
Greathead. (For the details of the shield and mrthod of its 
operation, see Tunnel.) By means of the shield Great- 
head cut 8 circular hole at a depth ranging from 40 to 80 ft. 



Fig. 34.— Electric Underground Railway, Budapest. 

resting directly on the roof thus formed (fig. 34). The object 
was to bring the level of the station platforms as close to the 
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surfuce of the street as tlie height o( Use oar itself would permit; In the operation of intra-urban railways, steam locomotives, 
in the case of Budapest tho distance is alxwt 9 ft. 'fltis prin- cables and electricity have severally been tried : the first having 
riple of (iinstruction has since been followed in the construction been used inilhe earlier examples of underground lines 
of the Boston subway, of tho Chemin de Fer Metropolilain and in the various elevated systems in the United 
in Paris, and of tlic New York underground railway. 'I'lic States. The fouling of the air that results from the 
Paris line is ljuilt with the standard gauge of 4 ft. 84 in., steam-engine, owing to the production of carbonic acid gas and 
but ils tunnels are de.signedly made of such a small cross- of sulphurous fumes and aqueous vapour, is well known, and 
section that ordinary main line stock cannot pass through its use is now practically alxindoned for underground working, 
them. The cable is slow; and unless development along new lines 

The New York underground railway (fig. ;J5) marie; a still of compre.ssed air or some sort of chemical engine takes place, 
further step m advance, in that there arc practically two electricity will monopolize the field. Klectricity is applied 

through a sepai'atc lueomolis'e attached to the head 
of the trahi, or Uirough motor carriages attached 
either at one end or at both ends of the train, or by 
putting a motor on every axle tmd so utilizing the 
whole weight of the train for traction, till the motors 
being umler a .single control at the head of the train, 
or at any point of the train for emergency. The 
distance between stations on intra-urban railways is 
governed by the density of local traffic and tlic 
s]>eed de.sircd to be maintained. As a general rule 
the interval varies from one-quarter to one-half mile ; 
on the c.xpres.s lines of the New York underground 
different railways in the .same structure. One pair of tracks railway, the inter-station interval averages about ij ni. On 
is used fur a local service with stations about unc-quurter of steiun-workcd lines the speed of trains i.s about ti to 15 ni. 
a mile apart, following the general plan of operation in vogue per hour, according to the distance between stations. Later 
cut all other intra-urban railways. The other, or central, pair practice takes ailviuitagc of the great increase in power that 
of tracks is for trains making stops at longer distances. Thus can be temporarily developed by electric motors tluring the 
there is a differentiation between the long-distance traveller period of acceleration; thi.s, in proportion to the weight of 
who desires to he carried from on 5 extreme of the city to the the triu'n to be liauled, gives results much in advance of those 
other and the short-distance, traveller who is going between obtained on ordinary steam railways. Since liigh average 
points at a much less distance. .speed on a line with frequent slop.s depends largely on rapidity 

To sum up, there are of iutra-urban railways two distinct of acceleration, the tendency in modern equipment is to secure 
classes ; the elevated and the underground. The elevated is as great an output of [lower as possible during the at-rclerating 
used where the traffic is so light as not to warrant the expen- period, with corresponding increase in weight available for 
sivc underground construction, or wliere the construction of adhesion. With a steam locomotive all the power is conccn- 
an elevated line is of no serious detriment to the adjoining trated in one machine, and tlicreturc the weight on the drivers 
propertv. The underground is used where the congestion of available for adhesion is limited. With electricity, power can 
traffic IS so great as to demand a railway almost regardless be applied to os many axles in the train as desired, and so the 
of cost, and where the conditions of surface traffic or of whole weight of the train, with ils load, may be utilized if 
adjoining property are such as to retjuirc that the rail- necessary. Sometimes, as on the Central London railway, 
way shall not obstruct or occupy any grouml above the the acceleration of gravity is also utilized ; the different .stations 
surface. stand, as it were, on the top of a hill, so that outgoing trains 

Underground railways are of three general types : the one are aided at the start by having a slope to run down, while 
of cxitreme depth, built by tunneUing nvethods, usually with incoming ones are checked by the, rising gradient they encounter, 
the shield and without regard to the surface topography, wliere The cost of intra-urban railways depends not only on the 
the stations arc put at such depth as to require lifts to carry type of construction, but more especially upon local conditions, 
the passengers from the station platform to the street level.- such as the nature of the soil, the presence of subsurface 
This type has the advantage of economy in first construction, structiirc.s, like sewers, water and gas mains, electric 
there being the minimum amount of material to be excavated, conduits, &c.; the necessity of permanent underpinning or 
and no interference during construction with strftet traffic or temporary supporting of house foundations, the cost of acquiring 
subsurface structures; it has, however, the disadvantage of land passed under or over when stri ct lines are not followed, 
the cost of operation of lifts at the stations. The other extreme and, in the case of elevated railways, the co,5t of acquiring 
type is the shallow construction, where the railway is bjougUt easements of light, air and access, which the courts have held 
to the minimum distance below the street level. This system are vested in the abutting property. The cost of building an 
has the advantage of the greatest convenience in operation, ordinary two-track elevated railway according to American 
no lifts being rec]uirod, since the distance from the street surface practice varies from $300,000 to $400,000 a mile, exclusive of 
to the staliwi platform is about 12 to 15 ft.; it ha.s the dis- equipment, terminal.-, or land tlamagcs. The cost of construct- 
advantages, however, of necessitating the tearing up of the ing the deep tubular tunnels in London, whose diameter is about 
street surface during construction, and the readjustment of 15 ft. exclusive, in like manner, of equipment, terminals or land 
sewer, water, gas and electric mains and other subsurface damages, is about £170,000 to £200,000 a mile. The cost of 
structures, and of having the gradients partially dependent on tlie Metropolitan and Metropolitan District railways of London 
the surface topography. The third type is the intermediate varied greatly on account of the variations in construction, 
one between those two, followed by the Metropolitan and The moiit difficult section —namely, tliat under Cannon Street— 
Metropolitan District railways, in London, where the railway where the abutting buildings had to.be underpinned, and a very 
has an. arched roof, built usually at a sufficient distance dense traffic maintained during construction, while a network 
below the surface of the street to permit the other sub- of sewers and mains was readjusted, cost at the rate of about 
surface structures to lie in the ground above the crown £1,000,000 a mile. TTic contract price of the New York under- 
of the arch, and where the station platforms arc from 20 ground railway, exclusive of the incidentals above montiuned, 
to 30 ft. beneath- the surface of the street—depth not was $35,000,000 for 21 m., of which 16 m. are underground and 
sufficient, to warrant the introductioa of lifts, but enough to 5 are devuted. The most difficult portion of the road, 4} m. of 
be inooBvenieat. four-track line, cost $15,000,000. (W. B. P.) 



Fui. ’yS-—New York Rapid Transit railway, showinK also thf Inicls 
and conduits oi the <;tectric wurfacc Iniiiiway. 
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Light Railways 

The term light railways is somewhat vague oltd indefiiute, 
and therefore to give a precise definition of its significance is 
not an easy matter. No adequate definition is to be 
Mtilm. ^°tind even m the British statute-book ; for although 
parliament has on different occasions passed iiets 
dealing with such railways both in Great Britain and Ireland, 
it has not inserted in any of them a clear and sufficient statement 
of what it intends shall be understood by the term, as dis¬ 
tinguished from an ordinary railway. Since the passing of the 
IJght Railways Act of 1856, which did not apply to Ireland, it 
is possible to give a formal definition by saying that a light 
railway is one constructed under the [rrovisions of that act; 
but it must be noted that the commissioners appointed under 
that net have authonV/cd many lines which in their physical 
characteristics are indistinguishable from street tramways 
constructed under the Tramways Act, and to the.se the term 
light railways would certainly not be applied in ordinary parlance. 
■Still, they do differ from ordinary tramways in the important 
fact that the procedure by which they have been authorized is 
simpler and cheaper than the methods by wlilch special private 
acts of parliament have to be obtained for tramway projects. 
Economy in capital outlay and cheapness in construction is 
indeed the characteristic generally a.ssociated with light railway,s 
by the public, and implicitly attached to them by parliament 
m the, act of l8q6, and any sirapliiioations of the engineering 
or mechanical features they may exhibit compared with the 
standard railways of the country aT<! mainly, if not entirely, due 
to the desire to keep down their expenses. 

The saving of cost is effected in two ways: (i) Instead of 
having to incur the expenses of a protracted inquiry before 
parliament, the promoters of a light railway under the act of 
i8i)() make on application to the light railway commi.ssiancrs, 
who then liold a local inquiry, to obtain evidence of the usefulne.ss 
of the proposed railway, and to hear objections to it, and, if they 
are satisfied, settle the draft order and hand it over to the Board 
of Trade lor confirmation. The Board may reject the order 
it it thinks the scheme to Ire of such magnitude or importance 
that it ought to come under the direct consideration of parlia¬ 
ment, or it may modify it in certain respeets, or it may remit it 
to the commissioners for further inquiry. But once the order 
is confirmed by the Board, with or without modifinitions, it 
has effect as if it had been enacted by parliament, and it cannot 
afterwards be upset on the ground of ai>y alleged irregularity 
in the proceedings, (a) The second source of economy is to be 
.sought in the redue.ed cost of actually making the line and of 
working it when made. 'J’hus the gauge may be narrow, the 
line single, the rails lighter than those used in standard practice, 
while deep cuttings and high embankments may be avoided by 
permitting the curves to be sharper and the gradients steeper; 
such points conduce to cheapness of construction. Aj^in, 
low speeds, light stock, less stringent requirements as to 
continuous brakes, signals, block-working and interlocking, 
road-crossings, stations, &c., tend to cheapness in working. On 
the lines actuidly authorized by the Board of Trade under the 
1896 act the normal minimum radius of the curves has been 
fixed at about 600 ft.; when a still smaller radius has been 
necessary, the speed ha> been reduced to 10 m. an hour and a 
guard-rail insisted on inside the curve. Again, the speed has 
been restricted to 30 m. an hour on long inclines with gradients 
steeper than i in 50, and also on a line wirich hod scarcely any 
straight portions and in whidi there were many curves ol 600 fU 
radius and gradients of i in 30. In the case of a line of aj ft. 
gauge, with a ruling gradient of 1 in 40, a maximum speed of 
15 m. an hour and a minimum radius of curve of 300 ft. liavc 
been prescribed. Curves of still smaller radius have entailed a 
maximum speed of 10 m. an hour. It must be understood 
that a railway described os “light” is not necessarily built of 
narrower gauge than the standard. Many lines, indeed, have 
been designed on the normal 4 ft. 8] iiii gauge, and laid with 
rails weighing from 50 to 70 Iti per j’ard; a flat-footed 60 lb rail. 


with the axle load limited to 14 tons, has the advantage for such 
lines that it permits the employment of a proportion of tlie 
locomotives used on main lines. The orders actually granted 
have allowed 30 lb, 56 lb, 60 lb and 70 lb rails, with correspond¬ 
ing axle loads of 10, 13, 14 and lO tons. On a line of 2 ft. gauge, 
rails of 40 lb have l>ecn sanctioned. In regard to fencing and 
precautions at level-crossings, less rigid requirements may be 
enforced than with standard railways ; and in some easr.s where 
train.s are likely to be few, it has bwi provided that the normal 
position of the gates at cros.sings shall be across the line. Again, 
if the .speed is low and the trains infrequent, the signalling 
arrangements may l)o of a very simple and inexpensive kind, or 
even dispensed with altogether, ft should be mentioned that 
the act provided that the Treasury miglit advance a portion of 
the money required for a line in cases where tire council of any 
county, borough or district had agreed to do the same, and 
might also make a special advance in aid of a light railway 
which was certified by the Board of Agriculture to be bene¬ 
ficial to agriculture in any cultir'ated district, or by the 
Board of Trade to furnish a means of communication between 
a fishing-harbour and a market in a district where it would not 
be constructed without special assistance from the state. 

As a general classification the commissioners have divided 
the schemes that have come before them into three classes: 
(A) those which like ordinary railways take their own line across 
country ; (B) those in connexion with which it is proposed 
to use the public roads conjointly with the ordinary road traffic ; 
and (Neutral) which includes inclined railwu) s worked with a 
rope, and lines which possesj the conditions of A and B in aijout 
equal proportions. 

The Light Railwac s Act 1896 was to remaiiv in force only 
until the end of 1901 unle.ss continued by parliament, but it 
was continued year by year under the Expiring Ijiws Continu¬ 
ance Act. In 1901 the president of the Board of Trade intro¬ 
duced a bill to continue the act until 1906, and to amend it so 
as to make it authorize the construction of a light railway on 
any highway, the object being to abolish the restriction that a 
light railway should run into the area of at least two local 
authorities; but it was not proceeded with. Towards the end 
of J901 a departmental committee of the Board of Trade w;is 
formed to consider the Light Railways Act, and in 1902 the 
president of the Board of Trade (Mr Gerald Balfour) stated that 
us a result of the deliberations of this committee, a new bill 
had been drafted which he thought would go very far to meet 
ail tire reasonable objections that had been urged against the 
present powers of the local authorities. This bill, however, 
was not brought forward. In July 1903, Lord Wolverton, on 
behalf of the Board of Trade, introduced a bail to continue 
and amend the Light Railways Act. It provided that tlie 
powers of the light railway commissioners should continue 
until determined by parliament, and also provided, inler alia, 
that in eases where the Board of Trade thought, under .section (9) 
subsection (3) of the original act, that a proposal should be 
submitted to parliament, the Board of Trade itself might 
submit the propo.sals to parliament by bringing in a bill for 
the confirmation of the light railway order, with a special report 
upon it. Opposition on petition could be heard before a select 
committee or a joint committee as in the ease of private lulls, 
■fhe bill was withdrawn on the nth of August 1903, Lord 
Morley appealing to the Board of Trade to bring in a more 
comprehensive measure to amend the unsatisfactory state of 
legislation in relation to tramways and light railways. In 
1904 the president of the Board of Trade brought in a bill on 
practically the .srunc lines as the amending bill of 190^. It 
reached second reading but was not proceeded with. Similar 
amending bills were introduced in the 1905 and 1906 sessions, 
but were withdrawn. During the first ten years after the 
■act came into force 545 applications lor orders were received, 
313 orders were made, and 282 orders were confirmed. The 
or^rs confirmed were for 1731 m., involving an estimaited 
capital expenditure of £12,770,384. At the end of 1906 only 
500 m. had been opened for trafficj and the mileage of lines 
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opened was much less in proportion to the mileage sanctioned | 
in the cases of lines constructed on their own land than in the | 
case of lines more of the nature of tramways. (In other 
countries where the mileage of main lines of railways in pro¬ 
portion to area and population is roughly the same as in the 
United Kingdom, the mileage of light railways already con¬ 
structed is considerable, while many additional lines are under 
construction. At the end of 190,^ there were 6150 m. working 
in France, costing on uti average 1^4500 per mile, earning £275 
per mile per annum ; 3730 miles m Prussia costing £41^0 per 
mile, earning £310 per mile per annum ; 1430 m. in Belgium 
at £3400 per mile, earning £320 per mile per tmnum.) The 
average cost per mile in Great Britain on the basis of the 
prescribed estimates is £3860, but this figure does not include 
the cost of equipment and does not cover the whole cost of 
construction. According to the light railway commissioners, 
experience satisfied them (a) that light railways were much 
needed in many parts of the country and that many of the lines 
proposed, but not constructed, were in fact necessary to admit 
of the progress, and even the maintenance, of existing trade 
interests ; and {h) that improved means of acce.ss were requisite 
to assist in retaining the population on the land, to counteract 
the remoteness of rural districts, and also, in the neighbourhood 
of industrial centres, to cope with the difficiiltie.s as to housing 
and the supply of bibour. They pointed out that while during 
the first five years the act was in force there were 315 applica¬ 
tions for orders, during the .second five years there were only 
142 applications, and that proposals for new lines had become 
less numerous owing to the various difficulties in carrying 
them to a successlul completion and to the difficulty of raising 
the necessary capital even when part of it was provided with 
the aid of the state and of the locid authorities. They ex¬ 
pressed the opinion that an improvement could be effected 
enabling the construction of many much-needed lines by an 
amendment of some of the provisions of the Light Railways 
Act, and by a reconsideration of the conditions under which 
financial or other assistance should be gr,anted to such lines by 
the state and by local authorities. 

The so-called light railways in tlie United States and the 
British colonics have been made under the conditions peculiar 
to new countries. 'Their primary object being the development 
and peopling of the land, they have naturally been made i« 
cheaply as possible ; and as in such cases the cost of the land is 
inconsiderable, economy has been sought by the use of lighter 
and rougher permanent way, plant, rolling stock, &c. Such 
railways are not “ light ” in the technical sense of having been 
made under enactments intended to secure permanent lowness 
of cost as compared with standard lines. On the continent 
of Europe many countries have encouraged railways which are 
light in that sense. France began to move in this direction 
in 1865, and has formulated elaborate provisions for their 
construction and regulation. Italy did the same in its laws 
of 1873, 1879, 1881, 1887 and 1889; and Germany fostered 
enterprise of this kind by the imperial edicts of 1873, 1878 
and 1892. Holland, Hungary and Switzerland were all early 
in the field; and Belgium has succeeded, through the in¬ 
strumentality of the semi-official Soci^t^ Nationale dc Chemins 
de Fcr Vicinaux, started in 1885, in developing one of the most 
complete systems of rural railway transport in the world. 

Tn France the lines which best correspond to British light railways 
are called Chimins de fer d'iiitMt local. These are regulated by 
a decree No. 11,204 of Gth August tSSi, wliich the 
Ministry of Public Works is charged to carry out. The 
model “ form of regulation ” lays dowp^the scales of the drawings 
and the information' to be shown thoreotf. For the first installation 
a single line is prescribed, but the conos.^ionntre must provide 
space and be prepared to double when required. The gauge may be 
either 1.44 metres (4 ft. 8,7 in,), or 1 metre (3 ft. 3-37 iu.). or -75 
metre (aJt. c j.iml. The radius of curves for the 1-44 m. gauge 
must not be icss^an 2^0 metres, too metres for the 1 m. gauge 
and 50 metres for the '75 m. gauge. A straight length of not less 
than 60 metres for the largest gauge and 40 metres for the smallest 
must be made between two curves having opposite directions. 
Except in special cases, gradients must not exceed 3 in too ; and 


lietween gradients in tlie opposite sense tliere must lie not less than 
Oo metres of level for 1-44 m. and 40 metres for t m. and -75 m. 
gauges. The ])0.sition of stations and stopping-places is regulated 
by theconneilhf the department. The undertaking, unceafiproved, 
is regarded as a worlc of public utility, and the undertaker.s are 
invested with all the rights tliat .a puhhe department would have 
in the case of tlie carrying out of public works. At tlie end of the 
period of the concession the dlpartetneitt comes into possession of 
the road and all its fixed appurtenances, and in the last five years 
of the jieriod the dipartement has the nglU to enter into possession 
of tlie line, and apjily the revenue to putting it into a thorough 
slate of repair, it has also the right to purch.ase the under¬ 
taking at the end of the first fifteen years, the net profits of tile 
preceding seven years to govern the calculation of tlie purcliase 
price. The maximum isl, and and 3rd class passenger fares are. 
per kilometre, -067 f. ('Od.), -oso f. (■45,'bi ) and .037 f. (-.tgd.) 
respectively, when the trains .are nm at grande vilessc, the fares 
including 30 kilogrammes weiglit of personal baggage. 

In Belgium a public conqiany under government control (" Socifitfi 
Nationale de Chemins de Fer 'Vicinaux”) does all that in France 
forms the responsibility of the Ministry ol the Interior g^|_|(|„ 
and of the prefect of the department. Over .an average * 
ol years it appears tliat 27 % of the capital cost was found by 
the .state, 28 % bv the province, 40-0 % l>y the communes and 
4-1 % by private individuals. At the end of 1008 tliere were 
2085 in. in operation, and the total mileage authorized was 2(103, 
wliile the construction of a considerable furtlier mileage was under 
con.sideration. As far as possible, these railways are laid Ijeside 
I roads, in jireference to independent formation ; the jiermanent 
way costs £977 per mile in the lormer as again.st ;f;793 in the latter. 
If laid in paving, the price varies lietween ;iiioS and {,22ii(i per 
mile. Tlirougli villages, and wliere roads liave to be crossed, tin- 
line is of the usual tramway tj'pe. 'fhe line is of 1 metre gauge, 
with steel rails weigliing 21^ kilos (42 Ih) per yard. In the towns 
a deeper rail is used, weigliing about fio Iti per yard. In tliree lines 
of the Vicinaux system, iu the aggregate 45 m. in length, the 
sharpest curves are 30 metres, 35 metres and 40 metre.s respectively. 
There are gradients of i in 20 and t in 25. 'i'he sjieed is limited 
to 30 kilometres (.about 18 m.) in the country and (> m. per lionr in 
towns and throngli villages. 

Ill Italy many r.ailways which otherwise fulfil the conditions of 
a light railway are constructed with a gauge of 4 ft. 8) in. The 
weights .are governeil hy what the railway lias to carry . 

and the speed. Light locomotives, light rails and liglit 
rolling stock are emploved. There, are no bridges, except where 
watercourses occur. Cuttings arc reduced to a minimum ; and 
where the roads arc sulliciently wide, tlie rails are laid on the 
margins. The advantage of uniformity of gauge is in tlie use of 
trucks for goods which belong to the rolling stock of tlie main lines. 
In Italy these railways are called " economic railways,” and are 
divided iiilo five types. Types 1 ., II. and HI. ,arc of 4 ft. 8^ 111, 
gauge, type IV. of 0’95 m. and type V. of o-yo ni. ; but as there 
is no cx,ample of type’ V.. the cl.assification is practically one of 

1-445 (4 f*- f l "' 1 ' 

diflercnce between the first three types lies in the weight of rails 
and rolling stock and in the radius of the curves. Tfie real light 
railway of Italy is that of type IV. ; gauge, 0-95 m. {3 ft. 0'5 in.) ; 
weight of rails, 12 (2^-45 Ih) to 20 (44 )h) kilos : mean load per 
axle, G tons ; minimum curve. 70 m. (229 ft. 2-G in.) radius ; w'idlli 
of formation, 3-50 m. (11 ft, 5-5 in.); top width of balla.st, 210 m. 
(6 ft. 10-7 in.);' depth of ballast under sleepers, n. 10 m. (3 It. 9-5 in.) ; 
maximum gradient, 1 in 50; length of sleepers, i-yom. {5 ft. (>92 in,); 
width between parapets and width of tunnels, r ni. over width of 
carriage; height of tunnels, 3 m. (16 ft. 4-83 in.); loeomotives. 

' maximum weight per axle 6 tons, rigid wheel base 1-80 m, (5 ft. 
10-86 in.), diameter oi dnving-wlieels i m. (3 11. 3-37 in.). 

In Germany the use of light railways (Klcin-bahnen) lias made 
great strides. 'I'he gauges in u.se vary considerably lietween 4 If. 
8J in., the standard national gauge, and I ft. tij ^ Qermaay 
which apfiears to be the smallest in use. They are under 
the control of the Post and Telegraph departniesI, tlie state i.ssuing 
loaus to encourage the undertakings; thcaulhontiesin the provinces 
and communes also give support in various ways, and under various 
conditions, topulfiic bodies or private persons who desire to promote 
or embark in the industry. Tliese conditions, as well as the degree 
of control over the construction and working of the lines, are left 
to the regulation of the provincial governments. Similarly, the 
same autliorities decide for themselves tlie conditions under wliicli 
the public roads may be used, and the precautions for public safety, 
all subject to tlie confirmation of the imperial government. 

What arc known as “ portable railways ” .should be Included 
in the same c.ategory as light railways. With a 24 in. gauge, 
lines of a portable kind can be made very handily, and 
the cost is very much less than that of a permanently 
constructed light railway. The simplicity is great; 
they can be quickly mounted and dismounted ; the correct 
gauge can be perfectly maintained j the seiffions of rails and 
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Light Railways 

The term light railways is somewhat vague oltd indefiiute, 
and therefore to give a precise definition of its significance is 
not an easy matter. No adequate definition is to be 
Mtilm. ^°tind even m the British statute-book ; for although 
parliament has on different occasions passed iiets 
dealing with such railways both in Great Britain and Ireland, 
it has not inserted in any of them a clear and sufficient statement 
of what it intends shall be understood by the term, as dis¬ 
tinguished from an ordinary railway. Since the passing of the 
IJght Railways Act of 1856, which did not apply to Ireland, it 
is possible to give a formal definition by saying that a light 
railway is one constructed under the [rrovisions of that act; 
but it must be noted that the commissioners appointed under 
that net have authonV/cd many lines which in their physical 
characteristics are indistinguishable from street tramways 
constructed under the Tramways Act, and to the.se the term 
light railways would certainly not be applied in ordinary parlance. 
■Still, they do differ from ordinary tramways in the important 
fact that the procedure by which they have been authorized is 
simpler and cheaper than the methods by wlilch special private 
acts of parliament have to be obtained for tramway projects. 
Economy in capital outlay and cheapness in construction is 
indeed the characteristic generally a.ssociated with light railway,s 
by the public, and implicitly attached to them by parliament 
m the, act of l8q6, and any sirapliiioations of the engineering 
or mechanical features they may exhibit compared with the 
standard railways of the country aT<! mainly, if not entirely, due 
to the desire to keep down their expenses. 

The saving of cost is effected in two ways: (i) Instead of 
having to incur the expenses of a protracted inquiry before 
parliament, the promoters of a light railway under the act of 
i8i)() make on application to the light railway commi.ssiancrs, 
who then liold a local inquiry, to obtain evidence of the usefulne.ss 
of the proposed railway, and to hear objections to it, and, if they 
are satisfied, settle the draft order and hand it over to the Board 
of Trade lor confirmation. The Board may reject the order 
it it thinks the scheme to Ire of such magnitude or importance 
that it ought to come under the direct consideration of parlia¬ 
ment, or it may modify it in certain respeets, or it may remit it 
to the commissioners for further inquiry. But once the order 
is confirmed by the Board, with or without modifinitions, it 
has effect as if it had been enacted by parliament, and it cannot 
afterwards be upset on the ground of ai>y alleged irregularity 
in the proceedings, (a) The second source of economy is to be 
.sought in the redue.ed cost of actually making the line and of 
working it when made. 'J’hus the gauge may be narrow, the 
line single, the rails lighter than those used in standard practice, 
while deep cuttings and high embankments may be avoided by 
permitting the curves to be sharper and the gradients steeper; 
such points conduce to cheapness of construction. Aj^in, 
low speeds, light stock, less stringent requirements as to 
continuous brakes, signals, block-working and interlocking, 
road-crossings, stations, &c., tend to cheapness in working. On 
the lines actuidly authorized by the Board of Trade under the 
1896 act the normal minimum radius of the curves has been 
fixed at about 600 ft.; when a still smaller radius has been 
necessary, the speed ha> been reduced to 10 m. an hour and a 
guard-rail insisted on inside the curve. Again, the speed has 
been restricted to 30 m. an hour on long inclines with gradients 
steeper than i in 50, and also on a line wirich hod scarcely any 
straight portions and in whidi there were many curves ol 600 fU 
radius and gradients of i in 30. In the case of a line of aj ft. 
gauge, with a ruling gradient of 1 in 40, a maximum speed of 
15 m. an hour and a minimum radius of curve of 300 ft. liavc 
been prescribed. Curves of still smaller radius have entailed a 
maximum speed of 10 m. an hour. It must be understood 
that a railway described os “light” is not necessarily built of 
narrower gauge than the standard. Many lines, indeed, have 
been designed on the normal 4 ft. 8] iiii gauge, and laid with 
rails weighing from 50 to 70 Iti per j’ard; a flat-footed 60 lb rail. 


with the axle load limited to 14 tons, has the advantage for such 
lines that it permits the employment of a proportion of tlie 
locomotives used on main lines. The orders actually granted 
have allowed 30 lb, 56 lb, 60 lb and 70 lb rails, with correspond¬ 
ing axle loads of 10, 13, 14 and lO tons. On a line of 2 ft. gauge, 
rails of 40 lb have l>ecn sanctioned. In regard to fencing and 
precautions at level-crossings, less rigid requirements may be 
enforced than with standard railways ; and in some easr.s where 
train.s are likely to be few, it has bwi provided that the normal 
position of the gates at cros.sings shall be across the line. Again, 
if the .speed is low and the trains infrequent, the signalling 
arrangements may l)o of a very simple and inexpensive kind, or 
even dispensed with altogether, ft should be mentioned that 
the act provided that the Treasury miglit advance a portion of 
the money required for a line in cases where tire council of any 
county, borough or district had agreed to do the same, and 
might also make a special advance in aid of a light railway 
which was certified by the Board of Agriculture to be bene¬ 
ficial to agriculture in any cultir'ated district, or by the 
Board of Trade to furnish a means of communication between 
a fishing-harbour and a market in a district where it would not 
be constructed without special assistance from the state. 

As a general classification the commissioners have divided 
the schemes that have come before them into three classes: 
(A) those which like ordinary railways take their own line across 
country ; (B) those in connexion with which it is proposed 
to use the public roads conjointly with the ordinary road traffic ; 
and (Neutral) which includes inclined railwu) s worked with a 
rope, and lines which possesj the conditions of A and B in aijout 
equal proportions. 

The Light Railwac s Act 1896 was to remaiiv in force only 
until the end of 1901 unle.ss continued by parliament, but it 
was continued year by year under the Expiring Ijiws Continu¬ 
ance Act. In 1901 the president of the Board of Trade intro¬ 
duced a bill to continue the act until 1906, and to amend it so 
as to make it authorize the construction of a light railway on 
any highway, the object being to abolish the restriction that a 
light railway should run into the area of at least two local 
authorities; but it was not proceeded with. Towards the end 
of J901 a departmental committee of the Board of Trade w;is 
formed to consider the Light Railways Act, and in 1902 the 
president of the Board of Trade (Mr Gerald Balfour) stated that 
us a result of the deliberations of this committee, a new bill 
had been drafted which he thought would go very far to meet 
ail tire reasonable objections that had been urged against the 
present powers of the local authorities. This bill, however, 
was not brought forward. In July 1903, Lord Wolverton, on 
behalf of the Board of Trade, introduced a bail to continue 
and amend the Light Railways Act. It provided that tlie 
powers of the light railway commissioners should continue 
until determined by parliament, and also provided, inler alia, 
that in eases where the Board of Trade thought, under .section (9) 
subsection (3) of the original act, that a proposal should be 
submitted to parliament, the Board of Trade itself might 
submit the propo.sals to parliament by bringing in a bill for 
the confirmation of the light railway order, with a special report 
upon it. Opposition on petition could be heard before a select 
committee or a joint committee as in the ease of private lulls, 
■fhe bill was withdrawn on the nth of August 1903, Lord 
Morley appealing to the Board of Trade to bring in a more 
comprehensive measure to amend the unsatisfactory state of 
legislation in relation to tramways and light railways. In 
1904 the president of the Board of Trade brought in a bill on 
practically the .srunc lines as the amending bill of 190^. It 
reached second reading but was not proceeded with. Similar 
amending bills were introduced in the 1905 and 1906 sessions, 
but were withdrawn. During the first ten years after the 
■act came into force 545 applications lor orders were received, 
313 orders were made, and 282 orders were confirmed. The 
or^rs confirmed were for 1731 m., involving an estimaited 
capital expenditure of £12,770,384. At the end of 1906 only 
500 m. had been opened for trafficj and the mileage of lines 
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of tlK interference of light to this phenomenon. His not wholly 
eatisfaiqtory explanation was mathematically examined in 1835 
by Richard Potter {Catnb. Phil. Trans., 1838, 6 , 141), who, 
while improving the theory, left a more complete solution to 
be made in 1838 by Sir George Biddell Airy {Camb. Phil. Trans., 
6, 379 )- 

Ttic geometrical theory first requires a consideration of the path 
of a ray of light falling upon a trarmpnreot sphere. Of the total 
amount of light falling on such a .sphere, part is reflected or 
.scattered at the incident surface, so rendering the drop 
yjjjij,. jvliilo a |«(rt will enter the drop. Confining our 
ttucry. attention to a ray entering in a principal plane, we wiU 
determine it.s deviation, I'.c. the angle between its directions of 
incidence and emergence, after one, two, that- or more internal 
reflections. Let PA he a ray incident at 
an angle 1 (fig. i); let AD he the refracted 
niy, and t the angle of refraction. Then 
the dwiation experienced by the ray at 
A IS 1 -r. If the ray sutlers one internal 
leflection at D. then it is readily seen that, 
il DH be the path of the reflected ray, the 
angle ADR equals ir. t.e. the ileviatioii of 
the ray at IJ is ir-ar. At H. where the 
ray lea^ es the drop, the deviation is tlie 
saiiie ns at vis. 1 - r. The total devia¬ 
tion of the ray is consequently given by D = 2(i-f)i 

Similarly it may !<■ shown that lacli intcrn,sl reflection introduces 
a supplementary deviatioa of r -ar ; hence, if the ray be reflected 
« times, the total deviation will be D = 3 (j ~r) +H[r ■ ar). 

The deviaiioii is lliu.s seen to vary with the angle of incidence ; 
and by considering a .set of parallel rays passing throngh the same 
principal plane of the siihcre and incident at all angles, it can be 
readily shown tliat more rays will pass in the neighlrourlioocl of 
the position of minimum (feviation flian in any other ^ position 
(see T<ekhactio.n). Tlic drop will consi-qucnlly be more intensely 
illuminated when viewed .along ilu'se directions of minimmn devia- 
(ion, and since il is Ihesc" rays with which wo are iiriiiiarily concCTned. 
we shall proceed lo the deiurmination of the,sc directions. 

Since the angles of incidence and refraction arc connected by 
the relation sin inr^ibiur (snell’s Law), p. being the index of refrac¬ 
tion of the medium, then llie problem may l>e slated as follows; 
to determine the value of the anglei which malEesD=:'2(1— r) — 2r) 

a maximum or minimum, in which 1 and r are connected by the 
relation sin t^p sin r, p being a constant. Uy applying the raclhiid 
of the diflereiitinl calculus, we obtain ros »= - i)/(«“+-«)> 

the required vEi'.ue; il may be readily sliown either freonictrically 
or analytienlly that this is a mininiiini. Tor l!ie angle i to lie n'al. 
COR 1 must be u fraction, Itiat is H'-is-aw or {n +1)" 

Since tlie value of p for w'atcr is alxnil it follow.s iliat « miisl 
be at least unity fur a rainbow to be formed ; there is obviously 
no tlif'oretical limit lo the value of u, anti hence rainlrows of higher 
orders are jiossibk-, 

.So far wo have only considered rays of homogenetiiis light, and 
it remains to investigate how lights of varying refrangibilitUss will 
be transiuitted. It can be shown, by the nielUods of tile dillerential 
calculus or geometrically, that llie deviation increases with the 
refractive indO:, the angle of incidence lemaining constant- Taking 
lltc refrarlivc index of water for the red ray.s as^ igV* ^tttl for 
the violet rays as ‘„Y. w*e can calculate the following values for 
Die minimum deviations corresponding to certain ausigued values 
of 11. 
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To this point we have only considered rays passing through a 
principal soction of the drop in nature, however, the rays impinge 
at every point of the surface facing the sun. It may be readily 
deduced that the directions of miniouim deviation for a pencil of 
iiiirallcl rays lie on the surface of cones, the semi-vertical angles of 
which are equal to the values given in the above table. Thus, rays 
aaflerlng one inteniai rcHcclion will all lie within a cone of atout 
; in this direction the illumination will be most in1.cn.se ; within 
the cone the illumination will be fainter, while, without il. no light 
will be transmitted lo the eye. 

Fig. 2 represents sectioms of the drop and the cones containing 
the mininamo iki^tion rays after 1,2,3 ®nd 4 rdlections; the order 
of the ctrfours is .shown by the letters K (rcsl) anfl V (vieflet). It is 
apparent, therefore, tliat all drops transmitting intense light after 
OTC internal reflection to the eye will lie on the surfaces of cones 
having the eve for thefr common vertex, the line joining the eye to 
the sun for their axis, andithear scmi-verlical angles equal to about 
41" for the violet rays and 43® for the red rays. The observer will. 


Iherefeix.-, acc a coloured baud, about 2° in width, and colourud 
violet inside and red outside. Within the band, the illumination 
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will be faint; outside the band there will be pcaxicpliblc darkening 
untU the second bow comes into view. Similarly, drops traiis- 
raitting rays after two internal reflections wfll bo situated on covcrtieal 
and coaxial cones. o( which the scmi-verliial angles are 55“ for the 
red rays and 34® for the violet. Outside llie cone of 34® there will be 
faint illumination ; mthin il, no secondary ray.s will Ixi transmitted 
lo Uic eye. We tlnis sec that the order oi colours m Ibc secondary 
bow is the reverse ol that in the primary ; the secondary is hall as 
broad again (3°), and is much fainter, owing to the longer path of the 
ray in the dreip, and the increased di.sper.sion. 

Siniilarlv. the third, fourth and higher orders of bows may be 
investigated. The third and fourth bows are situated between the 
observer and the sun, and lu-iicc, to be viewed, tlic oiiservcj mu :4 
faee the sun. But the ilbiminalion of the bow is .so weakened by the 
repeated reflections, and the light of the siin is generally so bright, 
that these bow.s .are rarely, if ever, ob.served except in ariiticiai 
lainbows. ihe same remarks .apply to tlic tittli bow, svhich diflers 
liom the third and toiirtli in being situated ui the same jiart of the 
sky as the primary and seeemdary Ixiws, being jusl above the 
secondary. 

The most conspicuous colour band of the principal Viows is the red ; 
the otlier colours shading oft into one another, generally with con¬ 
siderable blurruig. 'ibis is due to the superposition of a great 
number of spectra, for the .sun has an appreciable appaicnl diamelei, 
and each point on its .surface gives rise lo an indiMdiial spectrum 
This overliqiping may Iiecome so pronounced as to pTOduce a raiii- 
lx)w in which colour is practically absent; this is particularly so 
wlieii a thin cloud intervenes liclwet ii llie sun and the ram, wliicli 
has the cflect of increasing the appaveiil diameter of the sun lo as 
much as 2° or 3®. This phenomenon is known as the " while 
rainbow " or " lliloa’s Ring or t ircle," after Antonio de Ulloa. 

We have now to coiirddcr the so-called spurious bows which are 
sometimes seen at the inner edge ot the piimary and at the outer 
edge of the secondars- bow. The geometrical theory call phyg/ggi 
aflord 110 explanation’ ot tlii.se coloured b,ands, and it has 
iieen shown that the complete phenomenon of the rainbow 
2s to be sought lor in the conceptions of the wave theory of light. 
This was first suggested by Tliomas Young, wiio showed tliat the 
rays producing the bows comusted of two .-.ystenis, veIucIi, allhccgh 
emerging in jiarallel direction.s, traversed ditierent paths in Ihe drop. 
Destructive inlerference Ix-lwcs-n thc.se siiperitosed rays will theiy- 
iorc cKcur, and, inr.lead of a eoiitinuoiis inaxmiimi illumination in 
the diteclioii of niinimum diviation, we should expect to lind 
oltcrnaliona of brightness and daikness. T he later inve.stigalioiis of 
Richard Potter and especially of Sir (leoige T’.iddell Airy^ have pioyc ,1 
the correctness of young's idea. The mathematical discussion 
of Airy showed that the primary rainliow i.s not stlualed directlv 
on the line of minimum deviation, Inti at a slightly greater value ; 
this means that the true angular radius of the bow is a little less than 
that derived from the geometrical theory. In the same way. he 
showed (hat the secondary Ixiw has a greater radius than that 
prevlouslv assSignetl to il. The spurious Ixnvs he showed to ronsist 
ot a series ot dark and bright bands, ulio.se di.stanccs Irom llie 
principal Ikiws vary with the diameters ol the raindrojis. the 
smaller the drops, the greater the distance; hence it is that the 
spurious bows are generally only observed near tlie stiminits of the 
bow.s, where the drops are smaller Ilian at any lower altitude. In 
Airy's iuvestigatiun, and in Ihc exlcatsions by IJoitel, J. Larmor, 
E. 'Mascart and I-. I-oreiila, flic source ol light was regarded as a 
ixiiiit. in nature, howevcT, this is not realired, for the sun has nn 
appreciable diamettT. Calculations taking thla into account have 
been made by J. Peniter {Nnus aUrr dm h'egenbogm , Vienua, j 88S) 
and by K. Aiclii and T. 'J'anakadatc {Jour. College of Setenee, Tokyo, 
1906, vol. xxi. art. 3). 

Experimental connrmation of Airv’s theoretical results w.-ia af¬ 
forded in 1842 by 'William Hallows Miller {Camh. Phil. Trans, vii. 
277). .4 horiaontal pencil ol sunlight was admitted by a vertical 

slit, and then allowed .to fall on a column ot water supplied by a jet 
of about i>iitb of an inch in diameter. Primary, secondan’ .and 
spurious iiows well' formed, and tlieir rarbi measunxl a com¬ 
parison of these observations exhibited agreement with Airys 
analytical values, Pultrich {Wied. Ann.. 1888, 33, J94) obtained 
similar results by using cylindrical glass rods in place of the column 
of water. , „ j , 

In accord.ancc with a general consequence of reflection and retrac¬ 
tion, it is readily seen that the light of the rainbow is partially 
polarirad, a fact first observed in i8ij by J«a« Baptislo Biot (see 
POLARBAHOii). 
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Light Railways 

The term light railways is somewhat vague oltd indefiiute, 
and therefore to give a precise definition of its significance is 
not an easy matter. No adequate definition is to be 
Mtilm. ^°tind even m the British statute-book ; for although 
parliament has on different occasions passed iiets 
dealing with such railways both in Great Britain and Ireland, 
it has not inserted in any of them a clear and sufficient statement 
of what it intends shall be understood by the term, as dis¬ 
tinguished from an ordinary railway. Since the passing of the 
IJght Railways Act of 1856, which did not apply to Ireland, it 
is possible to give a formal definition by saying that a light 
railway is one constructed under the [rrovisions of that act; 
but it must be noted that the commissioners appointed under 
that net have authonV/cd many lines which in their physical 
characteristics are indistinguishable from street tramways 
constructed under the Tramways Act, and to the.se the term 
light railways would certainly not be applied in ordinary parlance. 
■Still, they do differ from ordinary tramways in the important 
fact that the procedure by which they have been authorized is 
simpler and cheaper than the methods by wlilch special private 
acts of parliament have to be obtained for tramway projects. 
Economy in capital outlay and cheapness in construction is 
indeed the characteristic generally a.ssociated with light railway,s 
by the public, and implicitly attached to them by parliament 
m the, act of l8q6, and any sirapliiioations of the engineering 
or mechanical features they may exhibit compared with the 
standard railways of the country aT<! mainly, if not entirely, due 
to the desire to keep down their expenses. 

The saving of cost is effected in two ways: (i) Instead of 
having to incur the expenses of a protracted inquiry before 
parliament, the promoters of a light railway under the act of 
i8i)() make on application to the light railway commi.ssiancrs, 
who then liold a local inquiry, to obtain evidence of the usefulne.ss 
of the proposed railway, and to hear objections to it, and, if they 
are satisfied, settle the draft order and hand it over to the Board 
of Trade lor confirmation. The Board may reject the order 
it it thinks the scheme to Ire of such magnitude or importance 
that it ought to come under the direct consideration of parlia¬ 
ment, or it may modify it in certain respeets, or it may remit it 
to the commissioners for further inquiry. But once the order 
is confirmed by the Board, with or without modifinitions, it 
has effect as if it had been enacted by parliament, and it cannot 
afterwards be upset on the ground of ai>y alleged irregularity 
in the proceedings, (a) The second source of economy is to be 
.sought in the redue.ed cost of actually making the line and of 
working it when made. 'J’hus the gauge may be narrow, the 
line single, the rails lighter than those used in standard practice, 
while deep cuttings and high embankments may be avoided by 
permitting the curves to be sharper and the gradients steeper; 
such points conduce to cheapness of construction. Aj^in, 
low speeds, light stock, less stringent requirements as to 
continuous brakes, signals, block-working and interlocking, 
road-crossings, stations, &c., tend to cheapness in working. On 
the lines actuidly authorized by the Board of Trade under the 
1896 act the normal minimum radius of the curves has been 
fixed at about 600 ft.; when a still smaller radius has been 
necessary, the speed ha> been reduced to 10 m. an hour and a 
guard-rail insisted on inside the curve. Again, the speed has 
been restricted to 30 m. an hour on long inclines with gradients 
steeper than i in 50, and also on a line wirich hod scarcely any 
straight portions and in whidi there were many curves ol 600 fU 
radius and gradients of i in 30. In the case of a line of aj ft. 
gauge, with a ruling gradient of 1 in 40, a maximum speed of 
15 m. an hour and a minimum radius of curve of 300 ft. liavc 
been prescribed. Curves of still smaller radius have entailed a 
maximum speed of 10 m. an hour. It must be understood 
that a railway described os “light” is not necessarily built of 
narrower gauge than the standard. Many lines, indeed, have 
been designed on the normal 4 ft. 8] iiii gauge, and laid with 
rails weighing from 50 to 70 Iti per j’ard; a flat-footed 60 lb rail. 


with the axle load limited to 14 tons, has the advantage for such 
lines that it permits the employment of a proportion of tlie 
locomotives used on main lines. The orders actually granted 
have allowed 30 lb, 56 lb, 60 lb and 70 lb rails, with correspond¬ 
ing axle loads of 10, 13, 14 and lO tons. On a line of 2 ft. gauge, 
rails of 40 lb have l>ecn sanctioned. In regard to fencing and 
precautions at level-crossings, less rigid requirements may be 
enforced than with standard railways ; and in some easr.s where 
train.s are likely to be few, it has bwi provided that the normal 
position of the gates at cros.sings shall be across the line. Again, 
if the .speed is low and the trains infrequent, the signalling 
arrangements may l)o of a very simple and inexpensive kind, or 
even dispensed with altogether, ft should be mentioned that 
the act provided that the Treasury miglit advance a portion of 
the money required for a line in cases where tire council of any 
county, borough or district had agreed to do the same, and 
might also make a special advance in aid of a light railway 
which was certified by the Board of Agriculture to be bene¬ 
ficial to agriculture in any cultir'ated district, or by the 
Board of Trade to furnish a means of communication between 
a fishing-harbour and a market in a district where it would not 
be constructed without special assistance from the state. 

As a general classification the commissioners have divided 
the schemes that have come before them into three classes: 
(A) those which like ordinary railways take their own line across 
country ; (B) those in connexion with which it is proposed 
to use the public roads conjointly with the ordinary road traffic ; 
and (Neutral) which includes inclined railwu) s worked with a 
rope, and lines which possesj the conditions of A and B in aijout 
equal proportions. 

The Light Railwac s Act 1896 was to remaiiv in force only 
until the end of 1901 unle.ss continued by parliament, but it 
was continued year by year under the Expiring Ijiws Continu¬ 
ance Act. In 1901 the president of the Board of Trade intro¬ 
duced a bill to continue the act until 1906, and to amend it so 
as to make it authorize the construction of a light railway on 
any highway, the object being to abolish the restriction that a 
light railway should run into the area of at least two local 
authorities; but it was not proceeded with. Towards the end 
of J901 a departmental committee of the Board of Trade w;is 
formed to consider the Light Railways Act, and in 1902 the 
president of the Board of Trade (Mr Gerald Balfour) stated that 
us a result of the deliberations of this committee, a new bill 
had been drafted which he thought would go very far to meet 
ail tire reasonable objections that had been urged against the 
present powers of the local authorities. This bill, however, 
was not brought forward. In July 1903, Lord Wolverton, on 
behalf of the Board of Trade, introduced a bail to continue 
and amend the Light Railways Act. It provided that tlie 
powers of the light railway commissioners should continue 
until determined by parliament, and also provided, inler alia, 
that in eases where the Board of Trade thought, under .section (9) 
subsection (3) of the original act, that a proposal should be 
submitted to parliament, the Board of Trade itself might 
submit the propo.sals to parliament by bringing in a bill for 
the confirmation of the light railway order, with a special report 
upon it. Opposition on petition could be heard before a select 
committee or a joint committee as in the ease of private lulls, 
■fhe bill was withdrawn on the nth of August 1903, Lord 
Morley appealing to the Board of Trade to bring in a more 
comprehensive measure to amend the unsatisfactory state of 
legislation in relation to tramways and light railways. In 
1904 the president of the Board of Trade brought in a bill on 
practically the .srunc lines as the amending bill of 190^. It 
reached second reading but was not proceeded with. Similar 
amending bills were introduced in the 1905 and 1906 sessions, 
but were withdrawn. During the first ten years after the 
■act came into force 545 applications lor orders were received, 
313 orders were made, and 282 orders were confirmed. The 
or^rs confirmed were for 1731 m., involving an estimaited 
capital expenditure of £12,770,384. At the end of 1906 only 
500 m. had been opened for trafficj and the mileage of lines 
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knigbte, squires, heralds and priests, more suited to royal than 
baronial rank. He kept open house, was a munificent patron 
of literature and of music, and his library contained many 
valuable works, he himself being a skilled illuminator and 
binder. He al^ indulged a passion for the stage. At the 
chief festivals he gave performances of mysteries and moralities, 
and it has been asserted that the Myslhe de la Passion, acted 
at Angers in 1420, was staged by him in honour of his own 
marriage. The original draft of the Mystery of Orleans was 
probably written under his direction, and contains much detail 
which may be well accounted for by his intimate acquaintance 
with the Maid, In his financial difficulties he began to alienate 
his lands, selling his estates for small sums. These proceedings 
provided his heirs with ntaterial for lawsuits for many years. 
Among those who profited by his prodigality were the duke 
of Brittany, and his chancellor, Jean de Malestroit, bishop of 
Nantes, but in 14.^6 his kinsfolk appealed to Charles Vll., who 
proclaimed further sales to be illegal. Jean V. refused to 
acknowledge the king’s right to promulgate a decree of this 
kind in Brittany, and replied by making Gillcs de Rais lieutenant 
of Brittany and by acknowledging him as a brother-in-arms. 
Gilles hoped to redeem his fortunes by alchemy ; he also spent 
large sums on necromancers, who engaged to rai.se the devil 
for his assistance. On the other hand he sought to guarantee 
himself from evil consequences by extravagant charity and a 
splendid celebration of the rites of the church. The abominable 
practices of which he was really guilty seem not to have been 
suspected by his equals or superiors, though he had many 
accomplices and his criminality was suspected by the peasantry. 
His wife finally left him in 1434-35, and may po,ssibly have 
become acquainted with his doings, and when hi.s brother Rene 
de la Suzc seized Champtoce, all traces of his crimes had not 
been removed, but family considerations no doubt imposed 
silence. His servants kidnapped children, generally boys, on 
his behalf, and these he tortured and murdered. The number 
of his victims was stated in the ecclesiastical trial to have 
been 140, and larger figures are quoted. The amazing im¬ 
punity which he enjoyed was brought to an end in 1440, when 
he was imprudent enough to come into conflict with the church 
by an act of violence wiiieli involved sacrilege and infringement 
of clerical immunity. He had sold Saint Rtiennc de Malemort 
to the duke of Brittany’s trea.surer, Geffroi Ic Perron. In the 
course of a quarrel over the delivery of the property to this 
man’s brother, Jean Ic P’erron, Gilles seized Jean, who was in 
clerical orders, in church, and imprisoned him. He then pro¬ 
ceeded to defy the duke, hut was reconciled to him by Riche¬ 
mont. In the autumn, however, he was arrested and cited 
before the bishop of Nantes on various charges, the chief of 
which were heresy and murder. With the latter count the 
ecclesiastical court was incompetent to deal, and on the 8th 
of October Gilles refused to ai^cept its jurisdiction. Terrified 
by excommunication, however, he acknowledged the evidence 
of the witnesses, and by confession he secured aksolution. 
Ho had been pronounced guilty of apostasy and here.sy by the 
inquisitor, and of vice and sacrilege l)y the bishop. A 'detailed 
confession was extracted by the threat of torture on the 2tst 
of Octolocr. A separate and parallel inquiry was made by 
Pierre de I’Hopit.al, president of the Breton parliament, by 
wbo.se sentence he was hanged (not burned alive as is sometimes 
stated), on the 26th of OctolDer 1440, with two.of his accomplices. 
In view of his own repeated confessions it seems impossible to 
doubt his guilt, but the numerous irregularities of the pro¬ 
ceedings, the fact that his necromancer Prelati and other of 
his chief accomplices went unpunished, taken together with the 
financial interest of Jean V. in his ruin, have left a certain 
mystery over ^.triaJj'Which, with the exception of the process 
of Joan of AicynM»-the most famous in 15th-century France. 
His name is cenipted with the talc of Bluebeard (^.e.) in local 
tradition at Mach^ul, Tiffauges, Fomic and Ch£m^r6, though 
the similarity bAweeq the two histories is at best vague. The 
records of the trial ore preserved in the Biblioth^que Nationale 
in Paris, at Nantes and elsewhere. 


See Eugene Dossard, Gilles de Rais, dit hatbe Bleue (znd ed., 1886), 
which includes the majority of the documents of the trial published 
originally by De Maulde ; E. A. Vizetelly, Bluebeard (lyoz) ; H. C. 
Lea, Hist, of’lhe htquisUiun (iii. 4(18, seq.); A. Molinier, Les Sources 
de I'histoire de Prance (No. 4183). Huy.smans in Li-bas describes 
his hero as engaged on a life of Clilles de Rais, and takes the oppor¬ 
tunity ior a striking picture of the trial. 

RAISIN (Fr. raisin, grape ; Int. raceinus), the name given 
to the dried fruit.s of certain varieties of the grape vine, Viiis 
vinifera, which grow principally in the warm climate of the 
Mediterranean coasts and are comparatively rich in sugar. 
The use of dried grapes or raisins u,s food is of great antiquity 
(Num. yi. 3; i Sam. xxv. 18, xxx. 12). In medieval times 
raisins imported from Spain were a prized luxury in England, 
and to the present day Great Britain continues to be the best 
customer of the raisin-producing regions. “ Raisins of the 
sun ” are obtained by letting the fruit continue on the vines 
after it has come to maturity, where there is sufficient sunshine 
and heal in the autumn, till the clusters dry on the stocks. 
Another plan is partially to sever the stalk ikfore the grapes 
are quite ripe, thus stopping the flow of the sap, and in that 
condition to leave them on the vines till they are sufficiently 
dry. The more usual process, however, is to rut off the fully 
ripe clusters and expose them, spread out. for several days to 
the rays of the sun, taking care that they are not injured by 
rain. In unfavourable weather they may be dried in a heated 
chamber, but are then inferior in quality. In some parts of 
Spain and France it is common to dip the gathered clusters in 
boiling water, or in a strong potash lye, a praetiee which softens 
the skin, favours drying and gives the raisins a clear glossy 
appearance. Again, in Asia Minor the fruit is dipped into hot 
water on the surface of which swims a kiyer of olive oil, which 
communicates a bright lustre and softness to the skin. Some 
superior varieties arc treated with very great care, retained 
on their stalks, and sent into the market as clusters for table 
use; but the greater part are separated from the stalks in the 
procc.ss of drying and the stalks winnowed out of the fruit. 
Raisins come from numerous Mediterranean localities, and 
present at least three distinct varieties—(1) ordinary or large 
raisins, (2) sultana seedless raisins, and (3) currants or Corinthian 
raisins (see Cusrant). 'J'hc greater proportion ol the common 
large raisins of English eommeree comes from the provinces 
of Malaga. Valencia and Alicante in .Spain ; these are known 
by the common name of Malaga raisins. 'I'hose of the finest 
quality, called Malaga clusters, arc prepared from a variety of 
muscatel grape, and pre.served on the stalks for table use. This 
variety, as well as Malaga layers, so called from the manner 
of packing, are exclusively used as dessert fruit. Raisins of 
a somewhat inferior quality, known as “ lexias,” from the 
same provinces, are used for cooking and baking purposes. 
Smyrna raisins also come to some extent into the English 
market. The best quality, known as Elcme, is a large fruit, 
having a reddish-yellow skin with a sweet pleasant flavour. 
Large-seeded dark-eoloureri raisins are produced in some 
of the islands of the Greek archipelago and in Crete, but they 
are little, .seen in tire British markets. In Italy the finest raisins 
are produced in Calabria, inferior qualities in central Italy 
and in Sicily. P’rom the Lipari Islands a certain quantity oi 
cluster raisins of good quality is sent to England. In the 
south of Franee raisins of high excellence—Provence raisins 
in clusters—are obtained at Roquevaire, Lunel and Frontignan. 
Sultana seedless raisins are the produce of a small variety of 
yellow grape, cultivated exclusively in the neighbourhood 
of Smyrna. The vines are grown on a soil of decomposed 
hippurite limestone, on sloping ground rising to a height of 
400 ft. above the sea, and all attempts to cultivate,sultanas 
in other raisin-growing localities have failed, the grapes 
quickly reverting to a seed-bearing character. The dried 
fruit has a fine golden-yellow colour, with a thin, 
delicate, translucent skin and a sweet aromatic flavour. 
A very fine seedless oblong raisin of the sultana type 
with a brownish skin is cultivated in the neighbourhood of 
Damascus. 
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RAM, the Hindu title for a chief, or prince, derived from 
the same root as the Latin rex. Other forms are rao, rana and 
rawal, while chiefs of high rank are styled maharaja, maharao 
and maharana. The Hindustani form is rai, and the title of 
the Hindu emperor of Vijayanagor in S. India was raya. It 
is not confined to the rulers of native states, being conferred 
by the British government on Hindu subjects, sometimes as an 
hereditary distinction. In the form of rao it appears as a 
suffix to the names of most Mahrattas, and to the names of 
Kanarese Brahmans. 

BAMHMUNDRY, or Rajamahendri, a town of British 
India, in the Godavari district of Madras. Pop. (1901) 36,408. 
It stands on the left bank of the river Godavari, at the head of 
the delta, 360 m. K. of Madras, and has a station on the East 
Coast railway, which is here carried across the river by a bridge 
of 56 spans. The government college is one of the four pro¬ 
vincial schools established in 1853. There are also a training 
college and high .school. Carpets, rugs and wooden wares are 
manufactured. 

Tradition divides the merit of founding Rajahmundry be¬ 
tween the Orissa and Chalukya princes. In 1470 it was wrested 
from Orissa by the Mahommedans, but early in the i6th century 
it was retaken by Krishna Raja. It continued under Hindu 
rule till 1572, when it yielded to the Moslems of the Deccan 
under Rafat Khan. It passed into the possession of the French 
in 1753, but they were driven out by the British under Colonel 
Forde in 1758. 

RAJASTHANI (properly RAjasthAnI, the language of 
Rajasthan or Rajputana), an Indo-Aryan vernacular closely 
related to Gujarati {q.v!). It is spoken in Rajputana and 
the adjoining parts of central India, and has several dialects, 
the principJ of which are JaipurT, M&rwarl, Mewat! and 
Malv!. HarauH, an important variety of Jaipurl, is spoken in 
the states of Kota and Bundi. Carey, the well-known Serara- 
pur missionary, paid great' attention to Rajasthani in the early 
part of the 19th century, translating the New Testament into 
no fewer than six dialects, viz. Hafauti, UjainI (i.e. Malvl), 
Udaipuri (a form of Marw'ari), Marwafl proper, Jaipurl proper 
and BIkaneti (another form of Mfirw&rl). In 1901 the total 
number of speakers of Rajasthani was 10,917,712. {fi. A. Gr.) 

RAJGARH, a native state of central India, in the Bhopal 
agency. Area, 940 sq. m. Pop. (1901) 88,376, showing a 
decrease of 26 % in the decade, due to the results of famine. 
Estimated revenue, £33,000; tribute (to Sindhia), £3640. 
'ilie chief, whose title is rawat, is a Rajput of the Umat clan. 
Grain and opium are the principal articles of trade. The town 
of Rajgarh, which is surrounded by a battlemented wall, had a 
population of 5399 in 1901. 

RAJKOT, India, capital of a native state in Bombay, and 
headquarters of the political agent for Kathiawar. Pop. (1901) 
36,151. It is situated in the middle of the peninsula of Kathia¬ 
war, and is the centre of the railway system. There is a military 
cantonment. The Rajkumar college, for the education of the 
sons of chiefs on the lines of an English public school, has achieved 
great success. Besides the high school there are training 
colleges for masters and mistresses. The Rasulkhanji hospit^ 
has a department for women, opened in 1897. All these mstitu- 
tions are maintained at the joint expense of the chiefs of Kathia¬ 
war. The state of Rajkot, which is a branch of Nawanagar, 
has an area of 282 sq. m. Pop. (1901) 49,795. Estimated 
revenue, £20,000. 

RAJMAH^ a former capital of Bengal, India, now a village 
in the district of the Santal Parganas, situated on the right 
bank of the Ganges, where that river makes a turn to the south. 
Pop. (1901) *047. It was chosen for his residence by Man 
Singh, Akbar’s Rajput general in 1592, but the capital of the 
province was shortly afterwards transferred to Dacca. It 
contains many palaces and mosques, now in ruins and over¬ 
grown with jungle. It has a station on the loop line of the East 
Indian railway, but trade has declined since the Ganges aban¬ 
doned its old bed; and Sahibganj has taken its place. Rajmahal 
has given its name to a range of hills, almost the only hills in 


Bengal proper, which here come down close to the bank of the 
Ganges. They cover a total area of 1366 sq. m., and their 
height never exceeds 2000 ft. They are inhabited by an ab¬ 
original race, known as Paharias or “ hill-men,” of whom two 
tribes may be distinguished: the Male Sauria Paharias and the 
Mai Paharias ; total pop. (1901) 73,000. The former, if not the 
latter also, are closely akin to the larger tribe of Oraons. Their 
language, known as Malto, of the Dravidian family, was spoken 
by 60,777 persons in 1901. The Paharias have contributed an 
element to the administrative history of Bengal. Augustus 
Oevland, a civilian who died in 1784 and whose name is still 
honoured, was the first who succeeded in winning their con¬ 
fidence and recruiting among them a corps of hill-rangers. The 
methods that he adopted are the foundation of the “non¬ 
regulation ” system, established in 1796; and the hills were 
exempted from the permanent settlement. The Santals, a 
different aboriginal race, have since immigrated in large numbers 
into the Daman-i-koh, or “ skirts of the hills ” ; but the Paharias 
alone occupy the plateaux on the top, where they are per¬ 
mitted to practise the privilege of shifting cultivation, which 
renders scientific forestry impossible. The approach from the 
plains below to each plateau is guarded by a steep ladder of 
boulders. 

See E. W. Dalton, Descriptive Ethnology of Bengal (Calcutta, 
1872) ; F. B. Bradley-Birt, The Story of an Indian Upland (1905). 

RAJPIPLA, a native state of India, in the Rewa Kantha 
agency, Bombay, occupying a hilly tract between the rivers 
Nerbudda and Tapti; area, 1517 sq. m. Pop. (1901) 117,175, 
showing a decrease of 32 % in the decade, due to the results of 
famine; estimated revenue, £60,000 ; tribute (to the Gaekwar 
of Baroda), £3000. The chief, whose title is maharana, is a 
Gohel Rajput, of the same family as the thakor saheb of Bhau- 
nagar. A light railway, constructed at the cost of the state, 
connects Nandod with Anklesvar in Broach district. The old 
fort of Rajpipla, in the hills, is now deserted. The modern 
capital is Nandod, situated on the river Karjan, 32 m. from 
Surat, Pop. (1901)11,236. 

RAJPUT, a race of India, not confined to Rajputana, but 
spread over the N. of the country. According to the census of 
1901 there were 9,712,156 Rajputs in all India, of whom only 
630,229 lived in Rajputana. The great majority adhere to the 
Hindu religion, but 1,875,387 are entered as Mahommedans. 
The Rajputs form the fighting, landowning and ruling caste. 
They claim to be the modem representatives of the Kshatriyas 
of ancient tradition ; but their early history is obscure, and 
recent research supports the view that they include descendants 
of more than one wave of immigrant invaders. Linguistic- 
evidence supports tradition in proving that their unity was 
broken up by the Mahommedan conquest, for the inhabitants 
of the Himalayan valleys still speak a language akin to those of 
Rajputana proper, though separated from them by the wide 
Gangctic valley. 

The Rajputs are fine, brave men, and retain the feudal instinct 
strongly developed. Pride of blood is their chief characteristic, 
and they are most punctilious on all points of etiquette. The 
tradition of common ancestry permits a poor Rajput yeoman to 
consider himself as well bom as any powerful landholder of his 
clan, and superior to any high ofiicial of the professional classes. 
No race in India can boast of finer feats of arms or brighter deeds 
of chivalry, and they form one of the main recruiting fields for 
the Indian army of to-day. They consider any occupation 
other than that of arms or government derogatory to their 
dignity, and consequently during tire long period of peace which 
h^ followed the establishment of the British mle in India they 
have been content to stay idle at home instead of taking up any 
of the other professions in which they might have come to the 
front. Those who are not zamindors have, therefore, rather 
dropped behind in the modem struggle for existence. As 
cultivators they are lazy and indifferent, and they prefer pastoral 
to agricultural pursuits. Looking upon all manual labour as 
humiliating, none but the poorest class of Rajput will himself 
hold the plough. 
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Withia the limits of Rajputana the Rajputs form a vast body 
of kindred, and any Rajput can marry any Rajput woman who 
does not belong to his own clan. The most numerous of the 
darts is the Rahiur, to which the chiefs of Marwar, Bikanir and 
Kishangarh belong. Its strength in 1901 was 123,160. Next 
comes the Kachwaha clan, which is strong in Jaipur and Alwar, 
both chiefs belonging to its members. It numbers 100,186. 
The Chauhan follows with an aggregate of 86,460, among whom 
are the chiefs of Bundi, Kotali and Sirobi. The Jadu or Jadon, 
which indudes in its ranks the chiefs of Karauli and Jaisolmer, 
numbers 74,666. The Sisodliyias, who indude the ancient and 
illustrious house of Udaipur, number 51,366. The Ponwar clan, 
to which Vikramaditya, the celebrated of Ujjain, from whom 
the Hindu Era is named, is said to have belonged, numbers 
43,435. The Solanki and Parihar duns, once powerful, are now 
only 18,949 and 9448 respectively. 

RAJPUTANA, a collection of native states in India, under 
the political charge of an agent to the governor-general, who 
resides at Abu in tiie Aravalli Hills. It lies between 23° and 
30" N. and between 69“ 30' and 75' 15' E., and indudes 
18 states and 3 estates or chiefsbips. For political purposes 
these are subdivided into eight subordinate groups, consisting 
of three residencies and five agencies. These are as follow : 
(1) Mewar residency, with headquarters at Udaipur, comprising 
the states of Udaipur (Mewar), Dungarpur, Partabgarh and 
Banswara; (e) Jaipur residency, with he^quarters at Jaipur, 
comprising the states of Jaipur and Kishangarh, with Uie estate 
of Lawa; (3) Western Rajputana states residency, with head¬ 
quarters at Jodhpur, comprising the states of Jodhpur, Jaisalmer 
and Siiohi •, (4) Bikanir agency, with headquarters at Bikanir ; 
(5) -Alwar agency, with headquarters at Alwar; (6) Eastern 
Rajputana states agency, with headquarters at Bharatpur, 
comprising the states of Bharatpur, Dholpur, and Karauli; 
(7) Haraoti-Tonk agency, with headquarters at DcoH, com¬ 
prising the states of Tonk and Bundi, with the estate of Shah- 
pura; (8) Kotah-Jhalawar agency, with headquarters at 
Kotah, comprising the states of Kot^ and Jhalawar. .Wl of 
these states are under Rajput rulers, except Tonk, which is 
Mahommedan, and Bharatpur and Dholpur, which me Jat. 
The small British province of Ajmere-Merwara is also included 
within the geographical area of Rajputana. 

Physical Features—The total area of Itajputana is about 127,541 
sq. m. It is bounded on the west by Sind, and on the north-west 
by the Punjab state of flahawalpnr. Thonco its nortliem and north¬ 
eastern frontier marches with the Punjab and tlic United Provinces 
until it touches the river Charabal, where it turns south-eastward 
for about 200 m., dividing the states of Dholpur, Karauli. Jaipur 
and Kotah from Gwalior. The southern boundary runs in a very 
irregular line across tlie central region of India, dividing tbe R^putana 
states fiom a nnmber of native states in Central India and Gujarat. 
The most striking physical feafure is the Aravalli range of mountains, 
whieh intersects the country almost from end to end in a line running 
from south-west to north-east. Mount Abn is at the south-western 
extremity of the range, and the north-eastern end may be said to 
terminate near Khetriin the Shaikliawati districi of Jaipur, although 
a series of broken ridges is continued in the direction of Delhi. About 
three-fifths of Rajputana lies north-west of the range, leaving two- 
fifths on the east and south. The tract lying to the north-west 
contains the states of Bikanir, Jaisalmer and jodhpnr. With the 
exception of the sub-montane districts of Jodhpur, which lie im¬ 
mediately below the AravalUs, this division is sandy, ill-watered 
and unproductive, improving graduallv from a desert in the north¬ 
west and west to comparatively feriite land on the east. The 
country to the cast and south-east of the AiavaUis affords a striking 
contrast to the sandy plains on the north-west of tbe range, and is 
blessed with fertile lands, liill-ranges and long stretches of forest, 
where fuel and fodder are abundant. 

The chief rivers of Rajputana are the t.uni, the Chambal and 
the Banas. Tlio first of these, the only river of any consequence 
in the norUi-westcrn division, flows for 200 m. from tbe Pusbkar 
valley, dose to Ajmere. to the Runn of Cutdi. In the south¬ 
eastern division the river system is important. The Chambal is 
bv far the largest river' in ’Rajputana, through which it flows for 
about one-third of its course, while it forms its boundary for another 
third. The source of tire river is in the biglilands of tire Vindfiyas, 
upwards of zooo it. above the sea; it soon becomes a considerable 
s&eam, collecting in its course the waters of other rivers, and finally 
discharging itself into the Jumna after a coarse of 5(10 m. Next 
in importance ranks the Ranas. which rises in the south-west near 


KankroU in Udaipur. It collects nearly all the drainage of the 
Udaipur plateau with that of the eastern slopes and bill-tracts of 
tlic Aravallis, and luius the Chambal a little beyond the north¬ 
eastern extrdtaiity of the Bundi state, after a course of about 300 m. 
Other rivers are the W. Banas and the Sabarmati, which rise among 
the south-west hills of Udaipur and take a south-westerly course. 
The river Mahi, which passes through the states of Partabgarh and 
Banswara, receiving tne Som, drains the south-west corner of 
Rajputana through Gujarat into the Gulf of Cambay. Rajputana 
possesses no natural freshwater lakes, but there are several important 
artificial lakes, all of which have been constructed with the object 
of storing water. The only basin of any extent is the Sambhar 
salt lake, of about 50 m. in circuit. 

Geology. —Geologically eon.sidercd, the country may be divided 
into three regions—a central, and the largest, comprising the whole 
width of tbe Aravalli system, formed of very old sub-metamorpldc 
and gncissic rocks ; an eastern region, with rh^Iy defined boondary, 
along which the most ancient formations are abruptly replaced by 
the great basin of the Vindhyan strata, or arc overlaid by the still 
more extensive spread of the Deccan fTsp, forming the platcan of 
Malwa ; and a western region, of very ill-defined margin, in which, 
besides some rocks of undetermined age, it is more or less known 
or suspected that Tertiary and Secondary strata strctcli across from 
Sind, beneath the sands of the de.srrt, towards the flanks of the 
Aravallis. Rajputana produces a variety of metals. Ore of cobalt 
is obtained in no other locality in India, and although sine blende 
has been found olsewhero it is known to have bc-en extracted only 
in this province. Copper and lead arc found in several parts of 
the Aravalli range anrf of the minoi- ridges in Alwar and Rhaik- 
hawati, and iron ore.s nhound in several states. Alum and blue 
vitriol (sulphate of copper) are manufactured from decomposed 
schists at Khetri in Shaikbawati. Good building materials are 
olitained from many of the rocks of the country, among wliich the 
Raialo limestone (a fine-grained crystallineniarble) and tbe Jaisalmer 
limestone stand pre-emmont. 

Climate. —Tbe climate throughout Rajputana is very dry and 
hot during the summer ; wtiilo in the winter it is much colder in 
the north titan in tbe lower districts, with hard frost and ice on 
the Bikanir borders. The rainfall is very unequally distributed : in 
the western part, which comes near to the limits of the rainless 
region of Asia, it is very scanty, and scarcely averages more than 
5 in.; in the south-west the fall is more copious, sometimes exceed¬ 
ing too in. at Abu ; but, except in the soutli-west highlands of the 
Aravallis, rain is most abundant in the .south-east. Notwith¬ 
standing all its drawbacks, Rajputana is reckoned one of the 
tacalthiest countries in India, at least for the native Inhabitants. 

Population. —In 1901 the population was 9,723,301, showing 
a decrease of 20 % in the decade owing to the great famines 
of 1897-1898 and 1900-iqoi. The greatest mortality was caused 
by virulent malarial fever, which raged during the autumn 
months of 1900 and the early months of 1901. Epidemics of 
cholera, which occurred during the years of scarcity and famine, 
also swept away large numbers. 

It is commonly supposed that, because nearly the whole 
country is ruled by Rajputs, therefore the population consists 
mainly of Rajput tribes; but these are merely the dominant 
race, and the territory is called Rajputana because it is politic¬ 
ally possessed by Rajputs. The whole number of this race 
is 620,229, and nowhere do they form a majority of the whole 
population in a state ; but they are stronge.st, numerically, 
in the northern states and in Udaipur. By rigid precedence 
the Brahmans occupy the first rank ; they are numerous and 
influential, and with them may be classed the peculiar and 
important caste of Bhats, the keepers of secular tradition and 
of the genealogies. Next come the mercantile castes, mostly 
belonging to the Jain sect; these are followed by the powerful 
cultivating tribes, such as the Jats and Gujars, and then oomc 
the so-called aboriginal tribes, chief of whom are the Minas, 
Bhib and Meos. Rajasthani is the chief language of the 
country, one or other of its dialects being spokra by 1,035,093 
persons or more than 72 of the total population. The gross 
revenue of all the states is estimated at 2i millions sterling. 

The mass of the people are occupied in agriculture. In tbe large 
towns banking and commerce flourish t« a degree beyapd what 
might be expected. In the north the staple products for export 
arc salt, gmin, wool and cotton, in tho south opium and cotton ; 
while the imports consist of »ug^, hardware and piece goods. 
Rajputana is very poor in industrial production. The principal 
manufactures are cotton and woollen goods, carvings in ivory 
and working in metals, &c., all of whidi handicrafts are chiefly 
carried on in the eastern states. The system of agriculture is 
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very simple ; in the country west of the Aravallis only one crop 
is raised in the year, while in other parts south and east of this 
Aravallis two crops are raised annually^ sud various kinds of 
cereals, pulees and fibres are grown. In the desert tracts fine 
breeds of camels, cattle, horses and sheep are to be found 
wherever there is pasturage. Irrigation, mostly from welk, 
is almost confined to the N. portion. The country is traversed 
throughout by the Rajputana railway, with its Molwa branch 
in the south, and diverging to ,^ra and Delhi in the north. 
Jodhpur, Udaipur and Bikanir have constructed branch 
railways at their own cost, the first of which was extended in 
1901 to Hyderabad in Sind. In 1909 another line was opened 
running N. near the E. boundary from Kotah to Bharatpur. 

History.—Oniy friint outlines can be liuced of the conditioa 
of Rajputana previous to the invasion of Upper India by the 
Mahoramedana, and these indicate that the country was subj^t 
for the most part to two or three powerful tribal dynasties. 
Chief of these were the Rahtors, who ruled at Kanauj; tlie 
Chauhans of Ajmere ; the Solankis of Anhilwora, in Gujarat; 
the Gehlots with the Bisodiiyias sept, still in Mewar or Udaipur; 
and the Rachwaha clan, stiU in Jaipur. These tribal dynasties 
of Rajputs were gradually supplanted by tlie Moslem invaders 
of the I ith century and weedtened by internal feuds. At the 
beginning of the i6th century the Rajput power began to revive, 
only to be overthrown by Baber at Fatehpur Sikri in 15*7. 
The clans were finally either conquered, overawed or conciliated 
by Akbar—all except the distant Siaodhyia clan, wlach, how¬ 
ever, submitted to Jeliangir in 1616. From Akbar's accession 
to Aurangseb’s death, a period of 151 years, the Mogul was 
India’s master. Aurangzeb’s death and the invasion of Nadir 
Sliah led to a triple alliance among the three kading chiefs, 
which internal jealousy .so weakened that the Mahrattas, having 
been called in by the Rahtars to aid them, took possession of 
Ajmere about 1756; tlienceforward Rajputana. became in¬ 
volved in the general disotganization of India. By the end of 
the century nearly the whole of Rajputana hod been virtually 
subdued by the Mahrattas. The victories of Generals Wellesley 
and Lake, however, saved the Rajputs ; but or» Lmd Wellesley’s 
departure from India the floodgates of anarchy were reopened 
for ten years. On the outbreak of the Pindari War in 1817 the 
British government ottered its protection. The Pindaris were 
put down, Amir Khan submitting and .signing a treaty which 
constituted him the first ruler of the existing state of Tonk. 
By the end of 1818 similar treaties had been executed by the 
other Rajput states with the paramount power. Sindhia gave 
up the district of Ajmere to the British, and the pressure of the 
great Muhratta powers upon Rajputana was permanently 
withdrawn. Since then the political history of Rajputana has 
been comparatively uneventful. The great storm of the 
Mutiny of 1857, though dangerous while it lasted, was short. 
Most of the rajas remained loyal; and the capture of the town 
of Kotah, which had been held by the mutineers of that state, 
in Mardi 1858, marked the extinction of armed rebellion. 

Rajputana is of great archaeological interest, possessing 
some fine religious buildings in ruins and others in excellent 
preservation. Among the latter are the mosques at Ajmere 
and the temples on Abu. But the most characteristic features 
of architecture in the country are shown in the forts and 
palaces of the chiefs and in their cenotaphs. 

Se(3 J. Tod. AnnaU and AnkquitUs of Rajasthan (1829, 1832); 
W. W. Webb. Cttmncits of thi litndn .Slates of Rajpntana (1893); 
Ckisfs and Leading Families of liafputam (1903) ; and Rajputana 
Gu.teiteer (Calcutta, 1908). 

BAJSHAHI, a district and division of British India, in the 
province of Eastern Bengal and Assam. The administrative 
headquarters are at Rampur Boalia. The area of the district 
is 2593 sq. m., comprising an alluvial plain seamed with old 
river-beds and studded with marshes. The Ganges and the 
Mahananda are its principal rivers j the former constitutes a 
treat natural boundarydine to the south and south-west, and 
‘.he latter, which rises in the Himalayas, borders the district 
on the west for a few miles before joining the Ganges. Other 
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rivers .ace the Narad and Baral, important offshoots of the 
Ganges ; the Atiai, a channel of the Tista; and the Jamuna, 
a tributary of the Afrai. Both the Atroi and the Jamuna 
belong to the Brahmaputra-system and arc navigable throughout 
the year for small cargo boats. The drainage of Rajshahi is 
not carried off by means of its rivers, but through the chains of 
marshes and swamps, the most important of which is the Chalan 
bkil or 'lake, which discharges itself into the Bralmiaputra. 
In iQoi the population was 1,462,407, showing an mcreasc of 
1-6 % in the decade. Rice is the staple orop, with pulses, 
oilseeds and jute. Indigo has dis^peared. Sericulture has 
received a stitnulus from the efforts of the agricultural depart¬ 
ment, supported by private enterprise, to imptove the breed 
of silkworms. 'I'he hemp grown on a small tract in the north 
of the district supplies all the gaitja that is consumed in Bengal. 
The district is traversed from south to north by the main line 
of the Ea.stezn Bengal railway to Darjeeling, with a branch to 
Bogra. Must of the permanent buildings in the district were 
severely damaged by the earthquake of the 12th of June 1897. 
When the East India Company took over the administration of 
Bengal in 1765, the zamindari of Rajshahi or Nattor was c«e 
of the largest and most important in the province. It appears 
to have extended from Bhagalpur on the west to Dacca on the 
east, and to have included an important subdivision called Nij- 
Chakla Rajshahi on the .south of the Ganges. The total area 
was estimated at 13,000 sq. m., or more than five times Uie size 
of the present district. Having been found much too large 
to be eftectuaOy administered by one central authority, Rajshahi 
was stripped in 1793 of a considerable portion of its outlying 
territory, and a natural boundaryTine was drawn to the west, 
south and east along the Ganges and Brahmaputra. Its 
north-western limits were reduced in 1813, wfien the present 
district of Malda was constituted. The erection of Bogra into 
a separate jurisdiction in 1821 still further reduced its area; 
and in 1832 the limits of Rajshahi were fixed by the constitution 
of Pabna into an independent jurisdiction. 

The Division ok Rajshahi is coextensive with northern 
Bengal, from the Ganges to the mountains. It comprises the 
seven districts of Rajshahi, Dinajpur, Jalpaiguri, Malda, 
Rangpur, Bogra and Pabna. Total area, 18,091 sq. m. Pop. 
(i9or) 9,130,072. 

RAKE (O.E. raea, cognate with Du. raak, Ger. Heeken, 
from a root meaning to scrape together, heap up), an agricultural 
and horticultural implement consisting of a toothed bar fixed 
transversely to a handle, and used for the collection of cut hay, 
grass, &c., and, in gardening, for loosening the soil, light, weeding 
and levelling, and generally for purposes performed in agri¬ 
culture by the harrow. The teeth of the hand-rake are of wood 
or iron. For the horse-drawn rake, a bar with long curved 
steel teeth is mounted on wheels (see Hay and Havmakinc). 
The word “ rake ” has been used since the 17th century in the 
sense of a man of a dissolute or dissipated character. This is a 
shortened form of the earlier “ rake - hell,” apparently in 
common use in the ihth century. In military and naval use 
“ to rake ” means to enfilade, to fire so that the .shot may pass 
lengthwise along a .ship, a line of soldiers, entrenchments, &c. 
In tlie nautical sense of the projection or slope of a ship’s bow.5 
or stern or the inclination of a must, the wevd is apparently 
an adaptation of the Scandinavian raka, to reach, in the sense 
of reach forward. 

RiKdeZY, the name of a noble Hungarian family, which in 
the roth century was settled in the county of ZempMn, and 
members of which played an important part in the history 
of Hungary during the 17th century. 

Gkorcu I., prince of Transylvania (1591-1648), who began 
his career as governor of Onod, was the youngest son of Sigis- 
mund Rakdezy (1544-1608), who shared in the insurrection of 
S.tephen Rocskay against the Emperor Kudolpli II., and was for 
a short lime prince of 'Dansylvania. In 1616 he married his 
second wife, the highly gifted zealous (.'alvinist, Susannah 
Lordntffy, wh# exercised a great influence over him. He then 
look a leading part in the rebellion of Gabriel Bethlen, who 
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made him commandant of Kassa, and was elected prince of 
'Iransylvania on the 26th of November 1630 by the diet of 
Segesvar. He followed the policy of Gabriel Bethlen, based 
on the maintenance of the political and religious liberties of the 
Hungarians. His alliance with Gustavus Adolphus of Sweden 
for that purpose was no secret at Vienna, where the court 
estimated at their right value Rilkbczy’s hypocritical assurances 
of pacific amity. On the 2nd of February 1644, at the soliclta- 
sion of the Swedish and French ambassadors, and with the 
consent of the Porte, he declared war against the Emperor 
Ferdinand Ill. Nearly the whole of imperial Hungary was 
soon in his hands, and Ferdinand, hardly pressed by the Swedes 
at the same time, was compelled to conclude (Sept. x6, 1645) 
with Rdkdczy the peace of Linz, which accorded full religious 
liberty to the Magyars, and ceded to Rdkdczy the fortress of 
Regie and the Tokaj district. On the death of Wladislaus IV. 
(1648) Rdkoczy aimed at the Polish throne also, but died before 
he could accomplish his design. His capital, Gyula Fehirvdr, 
was a great Protestant resort and asylum. 

See .Secrtl CorrespOTulence of (he Age of George lUkdety J. (Hung.), 
ed. Agoston Otvds (Klauscnburg, 1848) ; llAkActy's Correspoitdence 
wi(h Pdcmdny, Esterhaey, &c. (Hung,), cd. Antal Beke (Budapest, 
J882); Sindor Szilagyi, The Rdbdcsy Fotnily in (he jSth Century 
(Hung.) (Pest, 18G1). 

George II., prince of Transylvania (1621-1660), was the 
eldest son of George 1 . and Susannah Lordntffy. He was 
elected prince of Transylvania during his father’s lifetime 
(Feb. 19, 2642), and married (Feb. ,4, 1643), Sophia Bdthory, 
who was previously compelled by his mother to reject the 
Roman faith and turn Calvinist. On ascending the throne 
(Oct. II, 1648), his first thought was to realize bis father’s 
Polish ambitions. With this object in view, he allied him.self, 
in the beginning of 1649, with the Cossack hetman, Bohdan 
Chmielnicki, and the hospodurs of Moldavia and Wallachia. 
It was not, however, till 1657, as the ally ol Gustavus Adolphus, 
that he led a rabble of 40,000 semi-savages against the Polish 
king, John Casimir. He took Cracow and entered Warsaw 
with the Swedes, but the moment his allies withdrew the 
whole scheme collapsed, and it was only on the most humiliating 
terms that the Poles finally allowed him to return to Tran¬ 
sylvania. Here (Nov. 3,1657) the diet, at the command of the 
Porte, deposed him for undertaking an unauthorized war, but 
in January 1658 he was reinstated by the Medgyes Diet. Again 
he was deposed by the grand vizier, and again reiastated as 
if nothing had happened, but all in vain. The Turks again 
invaded Transylvania, and Rikoezy died at Nagyvdrad of the 
wounds received at the battle of Gyula (May 1660). 

See Imre Bethlen, Life and Times of George Rdkoevy 11 . (HunR.) 
(Nagy-Enyed, 1820) ; Life (Hung.) in SAndor Szilagyi’s Hungarian 
Hisiorical Biographies (Budapest, 1891). 

Francis I., prince of Transylvania (1645-1676), was the only 
son of George Rdkoezy II. and Sophia Bdthory. He was elected 
prince of Transylvania during his father’s lifetime (Feb. 18, 
1652), but lost both crown and father at the same time, and 
withdrew to the family estates, where, at Patak and Mlakovica, 
he kept a splendid court. His mother converted him to 
Catholici,sm, and on the 1st of March r666 he married Helen 
Zrinyi. In 1670 he was implicated in the Zrinyi-Frangepdn 
conspiracy, and only saved his life by the interposition of the 
Jesuits on the payment of an enormous ransom. 

Sec SAndor Szilagyi.TAz Rdhdccy Family in the lyth CswfttryfHung.) 
(Pest, i8(>i). 

Francis II., prince of Transylvania (1676-1735), was bom 
at Borsi, ZempRn county, on the 27th of March 1676. Having 
lost his father during infancy, he was educated under the 
guardianship of his heroic mother, Helen Zrinyi, in on ultra- 
patriotic Magyar environment, though the Emperor Leopold I. 
claimed a share in his tutelage. In 1682 his mother wedded 
Imre ThSkoly, who took no part in the education of R 4 k 6 czy, 
but used him for *ii<,i{politicaI purposes. Unfortunately his 
stepfather’s speodktiipl suffered shipwreck, and RAkdezy lost 
the greater pai|iiMI|A'%Hatrs. It is said that the imperialists 


robbed him of 1,000,000 florins’ worth of plate and supported 
a whole army corps out of his revenues (1683-85). As a child 
of twelve ha witnessed the heroic defence by his mother of 
his ancestral castle of Munkdes against Count Antonio Carafia 
(d. 1693). On its surrender (Jan. 7, 1688) the child was 
transferred to Vienna that he might be isolated from the 
Hungarian nation and brought up as an Austrian magnate. 
Cardinal Kollonics, the sworn enemy of Magyar separatism, 
now became his governor, and sent him to the Jesuit college 
at Neuhaus in Bohemia. In 1690 he completed his course at 
Prague, and in 1694 he married Maria Amelia of Hessc-Rhein- 
fels, and lived for the next few years on his Hungarian estates. 
At this time RAkdezy’s birth, rank, wealth and brilliant 
qualities made him the natural leader of the Magyar nation, 
and his name was freely used in all the insurrections of the 
period, though at first he led a life of the utmost circumspec¬ 
tion (1697-1700). Hungary was then regarded at Vienna as a 
conquered realm, whose naturally rebellious inhabitants could 
only be kept under by force of arms. Kollonics was the supreme 
ruler of the kingdom, and his motto was, “ Make of the Magyar 
first a slave, then a beggar, and then a Catholic.” It was a 
matter of life or death for the Magyars to resist such a reign of 
i terror and save the national independence by making Hungarj 
! indcfiendent of Austria as heretofore. RAkdezy and a few 
; other patriotic magnates deeply sympathized with the suffer¬ 
ings of the nation, and on the eve of the war of the Spanish 
Succession they entered into correspondence with Louis XIV. 
for assistance through one Longueval, a Belgian general in 
the Austrian service, who professed to be a friend of the 
RAk6czyan,s, who initiated him into all their secrets, Longueval 
betrayed his trust, and RAkdezy was arrested and imprisoned 
at Eperjes. His wife .saved him from certain death by enabling 
him to escape to Poland in the uniform of a dragoon officer. 
On the i8th of June 1703 he openly took up arms against the 
emperor, most of whose, troops were now either on the Rhine 
I or in upper Italy ; but, unfortunately, the Magyar gentry 
stood aloof from the rising, and his ill-supported peasant levie.*- 
(the Kuruezes) were repeatedly scattered. Vet at first he had 
some succe.s.s, and on the 26th of September was able to write 
j to Louis XIV. that the whole kingdom up to the Danube wa.s 
in his power. He also issued his famous manifesto, Recrudescunt 
vulnera inclytae gentis Hungariae, to justify himself in the eyes 
of Europe. The battle of Blenheim made any direct help 
I from France impossible, and on the 13th of June 1704 his 
little army of 7000 men was routed by the imperialists at 
Koronco and subsequently at Nagyszomhat. Want of arms, 
money, native officers and infantry, made, indeed, any per¬ 
manent success in the open field impossible. Nevertheless, in 
May 1705, when the Emperor Leopold I. was succeeded by 
Joseph I., the position of RAkdezy was at least respectable. 
With the aid of several eminent French officers and engineers 
he had drilled his army into some degree of efficiency, and had 
at his disposal 52 horse and 31 foot regiments. Even after the 
rout of Pudmerics (Aug. 11, 1705), he could put 100,000 
men in the field. In September 1705 he was also able to hold 
a diet at SzAcsAny, attended by many nobles and some prelates, 
to settle the government of the country. 

RAkdezy, who liad already been elected Prince of Transyl¬ 
vania (July 6, 1704), now surrounded himself with a council 
of state of 24 memters. The religious question caused him 
especial difficulty. An ardent Catholic himself, nine-tenths 
of his followers were nevertheless stem Calvinists, and in his 
efforts to secure them toleration he alienated the pope, who 
dissuaded Louis XIV. from assisting him. Peace negotiations 
with the emperor during 1705 came to nothing, because the 
court of Vienna would not acknowledge the independence of 
Transylvania, while France refused to recognize the rebels 
officially till they had formally proclaimed the deposition of 
the Habsburgs, which last desperate measure was actuall)’ 
accomplished by the ( 3 nod diet on the 13th of June 1707. This 
was a fatal mistake, for it put an end to any hope of a com¬ 
promise, and alienated both the emperor’s foreign allies and the 
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majority of the Magyar gentry, while from Louis XIV. Rik6czy 
only got 100,000 thalers, the Golden Fleece, and a promise 
(never kept) that the Hungarians should be inclisded in the 
general peace. But into a direct alliance with Rikdezy the 
French king would not enter, and Laszld Vetdsi, Rakdezy’s 
envoy at Versailles, in 1708 advised his master to place no 
further reliance on the French court. Shortly afterwards, at 
Trencsen (Aug. 3, 1708), Rdkdczy’s army was scattered to 
the winds. The rout of Trencsen was followed by a general 
abandonment. The remnant of the host, too, was now thor¬ 
oughly demoralized and dared not face the imperialists. A 
fresh attempt to renew the war in 1710 was speedily ruined by 
the disaster of Romhdny (Jan. 22), and a desperate effort 
to secure the help of Peter the Great also failing, Rikdezy gave 
up everything for lost, and on the zist of February 1711 quitted 
his country for ever, refusing to accept the general amnesty 
conceded after the peace of Szatmdr (see Hungary, History). 
He lived for a time in France on the bounty of Louis XIV., 
finally entering the Carmelite Order. In 1717, with forty 
comrades, he volunteered to assist the Turks against the 
Austrians, but on arriving at Constantinople discovered there 
was nothing for him to do. He lived for the rest of his life 
at the little town of Rodostd, where he died on the 8th of April 
1735. llis remains were solemnly transferred to Hungary in 
n,c7 at the expense of the state. 

See Autnhiographv 0/ Prince Francis Udk 6 ciy (Hung.) (Miskolcz. 
1903) ; K. jurkovicli. The Liberation tVars of Prince Francis Rdhiiczy 
(Hung.) (Beszterezebinya, 1903); S. Jinrtrcidi, Kuruci Notes, /700- 
lyeo (Hung.) (Budape-st, 1897), (R. N. B.) 

RALEIGH, SIR WALTER (c. 1553-1618), British explorer, 
poet and historian, was born probably in 1553, though the date 
is not quite certain. His father, Walter Rdeigh of FardcU, in 
the parish of Cornwood, near Plymouth, was a country gentle¬ 
man of old family, but ol reduced estate. Waller Raleigh the 
elder wa.s three times married. His famous son was the child 
of his third marriage with Catherine, daughter of Sir Philip 
Champernown of Modbury, and widow of Olho Gilbert of 
Compton. By her first marriage she hod three sons, John, 
Humphrey and Adrian Gilbert. Mr. Raleigh had been com¬ 
pelled to give up living in his own house of FardcU. His son 
was born at the farmhouse of Hayes near the head of Hudlcigh 
Salterton Bay, on the coast of Devonshire between Exmouth 
and Sidmouth. The name is written with a diversity excep¬ 
tional even in that age. Sir Walter, his father, and a half- 
brother used different forms. The spelling Raleigh was adopted 
by Sir Waller’s widow, and has been commonly used, though 
there has been a tendency to prefer “ Ralegh ” in recent times. 
It was almost certainly pronounced “ Rawley.” 

In 1568 he was entered os a commoner of Oriel College, Oxford, 
but he took no degree, and his residence was brief. In 1569 he 
followed his cousin Henry Champernown ,who took over a body of 
English volunteers to serve with the French Huguenots. From 
a reference in his History of the World it has been supposed that 
he was present at the battle of Jarnac (13th of March 1569), 
and it has been asserted that he was in Paris during the Mas^.re 
of St Bartholomew in 1573. Nothing, however, is known with 
certainty of his life till February 1575, when he was resident in 
the Temple. During his trial in i6o'3 he declared that he had 
never studied the law, but that his breeding had been “wholly 
gentleman, wholly soldier.” In June 1578 his half-brother Sir 
Humphrey Gilbert obtained a patent for six years authorizing 
him to take possession of “ any remote barbarous and heathen 
lands not possessed by any Christian prince or people.” The 
gentry of Devon had been much engaged in maritime adventure 
of a privateering or even piratical character since the reign of 
Henry Vlll. In the reign of Elizabeth they were the leaders in 
colonial enterprises in conflict with the Spaniards in America. 
During 1578 Humphrey Gilbert led an expedition which was a 
piratical venture against the Spaniards, and was driven back 
after an action with them and the loss of a ship in the .Atlantic. 
Raleigh accompwnied his half-brother as captain of the “ Falcon,” 
and was perhaps with him in an equally unsucces.sful voyage of 


the following year. Gilbert was impoverished by his ventures, 
and Raleigh had to seek his fortune about the court. In the 
course of 1580 he was twice arrested for duels, and he attached 
himself to the queen’s favourite, the earl of Leicester, and to 
the earl of Oxford, son-in-law of Burghley, for whom he carried 
a challenge to Sir Philip Sidney. By the end of 1580 he was 
serving as captain of a company of foot in Munster. He took 
an active part in suppressing the rebellion of the Desmonds, 
and in the massacre of the Spanish and Italian adventurers at 
Smerwick in November. His letters prove that he was the 
advocate of a ruthless policy against the Irish, and did not 
hesitate to recommend assassination as a means of getting rid 
of their leaders. 

In December 1581 he was sent home with despatches, as his 
company had been disbanded on the suppression of the Desmonds. 
His great fortune dates from his arrival at court where he was 
already not unknown. Raleigh had been in correspondence with 
Walsingham for some time. The romantic stories told by Sir 
Robert Naunton in the Fragmenta Regalia, and by Fuller in his 
Worthies, represent at least the mythical truth as to his rise into 
favour. It is quite po.ssible that Raleigh, at a time when his 
court clothes represented “ a considerable part of his estate,” 
did (as the old story says) throw his mantle on the ground to 
help the queen to walk dry-shod over a puddle, and that he. 
scribbled verses with a diamond on a pane of gla.ss to attract 
her attention, though we only have the gossip of a later genera¬ 
tion for our authority. It is certain that his tall and handsome 
person, his caressing manners and his quick wit pleased the 
queen. The rewards showered on him were out of all proportion 
to his services in Ireland, which had not been more di.stinguished 
than those of many others. In March 1583 he was granted a 
reward of £100, and the command of a company, nominally 
that he might be exercised in the wars, but in reality as a form 
of pension, since he was allowed to discharge his office by deputy 
and remained at court. 1 n February 1583 he was included in the 
escort sent to accompany the duke of Anjou from England to 
Flanders. In 1583 tlie queen made him a grant of Durham 
House in the Strand (London), the property of the see of Durham, 
which had however been used of late as a royal guest-house. 
In the same year the queen’s influence secured him two beneficial 
leases from All Souls, Oxford, which he sold to his advantage, 
and a patent to grant licences to “ vintners,”—that is, tavern 
keepers. This he subleased, and when his agent, one Browne, 
cheated him, he got the grant revoked, and reissued on terms 
which allowed him to make £3000 a year. In 1584 he had a 
licence for exporting woollen cloths, a lucrative monopoly which 
made him very unpopular v;ith the merchants. He was knighted 
in 1584. In 1585 he succeeded the earl of Bedford as Warden 
of the Stannaries. Raleigh made a good use of the great powers 
which the wardenship gave him in the mining districts of the 
west. He reduced the old customs to order, and showed him¬ 
self fair to the workers. In 1586 he received a grant of 40,000 
acres of the forfeited lands of the Desmonds, on the Blackwater 
in Ireland. He was to plant English settlers, which he en¬ 
deavoured to do, and he introduced the cultivation of the potato 
and of tobacco. In 1587 he received a grant in England of 
part of the forfeited land of the conspirator Babington. 

During these years Raleigh was at the height of his favour. 
It was the policy of Queen Elizabeth to have several favourites 
at once, lest any one might be supposed to have exclusive 
influence with her. Raleigh was predominant during the 
period between the predominance of Leicester and the rise of 
the earl of Essex, who came to court in 1587. It is to be noted 
that Elizabeth treated Raleigh exclusively as a court favourite, 
to be enriched by monopolies and grants at the expense of her 
subjects, but that she never gave him any great office, nor did 
she admit him to the council. Even his po-st of captain of the 
Guard, given in 1587, though honourable, and, to a man who 
would take gifts for the use of his influence, lucrative, was 
mainly ornamental. His many offices and e.states did not 
monopolize the activity of Raleigh, The patent given to his 
half-brother Sir Humphrey Gilbert was .to run out in 1584. To 



RALEIGH, SIR WALTER 


870 

avert tiiis loss Raleigh, partly out ol his own pocket and partly 
by securing the help of courtiers and capitalists, provid^ t^e 
means for the expedition to Newfoundland in ijS^, in which 
Gilbert, who had been reduced tn sell “ the clothea all his 
wile’s back ” by hb previous misfortunas,.finally perished. Sir 
Humphrey’s patent was renewed in favour of Sir Walter in 
March 1584. 

Raleigh now began the short scries of ventures in colonization 
which have connected his name witli the settlement of Virginia. 
It has often been said tiiot Raleigh showed a wise uriginidity 
in his ideas as to colonization. Hut in truth Che patent granted 
to him, whiolt gave him and his heirs the proprietary right 
over all territory they occupied subject to payment of one-fifth 
of tile produce of all mines of precious metals to the crown, 
is drawn closely on Spanish precedents. Nor was there any 
originality in his desire tn settle English colmusts, and enemrage 
other industries than mining. The Spaniaods bod pursued 
the same aim from the first. In April 1584 Raleigh sent out 
two captains, Philip Amadas and Arthur ^rlowe, on a voyage 
of e.xploration. They sailed by the Canaries to Florida, and 
from thence followed the coast of North America as for as 
the inlet between Albemarle and Pamlico sounds in the modem i 
state of North Carolina. The name of Virginia was given to 
a vast and undefined territory, but none of Raleigh’s captains 
or settlers reached the state of Virginia. In the same year 
he became metaber of parliament for Devonshire, and took 
the procautton to secure a parliamentary confirmation of his 
grant. HSs first body of settlers, sent out in 1585 under Sir 
Richard Grenville, landed on what is now Roanoke Island 
in North Carolina. Sir R. Grenville sliowed himself mainly 
intent on taking prize.s, going and coming. The settlers got 
on bad terms with the natives, despairr'd, and deserted the 
colony wlien Sir Francis Drake visited the coast in 1586. 
Attempts at colonization at the, same place in 1586 and 1587 
proved no more successful (sec North Casoluxa), and in 
1589 Raleigh, who repojcsentcd himself as having spent £40,000 
on the venture, re.signed his rights to a company of merchants, 
preserving to himself a rent, and a fifth of whatever gold might 
be distxjvercd. 

After 1587 Sir Walter Raleigh was called upon to fight for 
his place of favourite with the carl of Essex (see Essex, and 
Earl or). During the Armada year 1588 he was more or Ick 
in eclipse. He was in Ireland for part of the year with Sir R. 
Grenville, and was employed as vice-admir<il of Devon in 
looking after the roast-defences and militia les-j' of the county. 
During this year he received a challenge from Essex which did 
not lead to an encounter, in 1589 he was again in Ireland. 
He liad already made the acquaintance of Edmund Spenser 
and now visited him at his house at Kilcnlnian. It was by 
Raleigh’s help that Spenser obtained a pctision, and royal aid 
to publinh the first three books of the J'afrui Queen. The 
exact cau.se of Raleigh’s partial disgraro at court is not known, 
but it was probably due to the queen's habitual policy of check¬ 
ing one favourite by the promotion of another. 10.1589 he 
accompanied the expedition to the coast of Portugal, which 
wa.s intended to cause a revolt ag.Ttnst King Philip 11 ., but 
failed completely. Inisgi he was at the last moment forbidden 
to take part in the voyage to the .'\zoreb, and was re[>laced by his 
cousin Hk R. Grenvilie, whoso death in action with the Spaniards 
was the subject of one of Sir Walter’s most vigorous pieces of 
pro.se writing. In 1592 he was again at sea with an exp)edition 
to intercept the Spanish trade, ’nut was recalled by the (|ueen. 
The cause of his recall wa.s the discovery that he had seduced 
one of her maids of honour, Elizabeth Throgmorton. Raleigh 
denied i» a letter to Robert Cecil that there was any truth in 
the sfcries of a mitrriage between them. On his return he was 
put Into 4 te Tow'cr, and if he was not already married was 
man-led there. To placate the queen he made a fantastic 
display of despair at the loss of hor favour. It must be remem¬ 
bered tlrat the maids of honour could not marry without 
1 M ennsent ofethe queen, which Elizabeth was always most 
iffiictawk to gite and would be particularly unwilling to give 


when the husbatid was an old favourite of her own. Raleigh 
proved a good husband and his wife was devoted to him through 
life. As tba ships of the expedition bad talcen a valuable prize, 
t^ Portuguese carrack “ Madre de Dios,” and as lAiere was a 
dispute over the booty, he was released to superintend the 
distribution. He had been a large contributor to the cost of 
the expedition, but the queen, wiao .sent only two ships, took 
the bulk of the spoil, leaving him barely enou^ to cover his 
expenses. 

Raleigh now retired from court to an estate at Sherborne in 
Dorsetshire, which just before his disgrace he had extorted from 
the bishop of Salisbury, to whose see it belonged, by a most 
unscrupulous use of the royal influence. A son was born to him 
here in 1594, and he kept up a friendly correspondence with Sir 
Robert (lecil, afterwards earl of Salisbury, the .secretary of state. 
Hut a life of constant retirement was uncongenial to Raleigh, 
a^ as las profiue habits, together with the multiplicity of 
his interests, had prevented him from making any advantage 
out of his estates in Ireland, he was embarrassed for money. 
In 1595 he therefore sailed on a voyi^e of exploration with a 
view to conquest, on the coast of Soul^ America. The object 
i was undoubtedly to find gold mines, and Raleigh hod heard the 
wild stories of El Doratin which had been current among the 
Spaniards for long. His account of his voyage, 2 ’Ae Discaverie 
of (Guiana, published on his return, is the most brilliant of all the 
Elizabeth.'in narratives of adventure, but contains much manifest 
rctnaan-. It was received with incredulity. He was now the 
most unpopular man in England, not only among the courtiers, 
but in the nation, for his greed, .arrogance and alleged scepticism 
in religion. In 11590 be was named with the poet Marlowe and 
others as an atheist. At court he was not at fir.st received. 
The share he took in the capture of Cadiz in 1 596, ■where he wtis 
seriou.sly wounded, was followed by a restoration ot favour al 
court, and he was apparently reconciled to Easex, whom he 
accompanied on a voyage to the Azores in 1507. This co¬ 
operation led to 11 renewal n£ the quarrel, and Raleigh, as the 
enemy of Essex who was the favourite of the soldiers and tf>c 
populace, became more unpopular than ever. In iboo he 
obtained the governorship of ] erscy, and in the following year 
took a part in suppre.s.sing the rebellion of Essex, at whose 
execution he prc.sided as ciiptain of the Guard. In t6oo he .sat 
as member for Penzance in the last parliament of Elizabeth’s 
reign. In parliament he was a steady friend of religious tolem- 
tion, and a bold critic of the fiscal and agrarian legislation of tin 
time. 

The death of the queen and the acce.ssion of James 1 . were 
ruinou.s to Raleigh. James, who looked upon Essex as his 
parti.san, had been prejudiced, a,nd Raleigh’s avoeved desire for 
the prolongation of Uie war with Spain was utterly against the 
peace policy of the king. Raleigh was embarrassed for mone-y. 
and had been compelled to sell his Irish estates to Richard 
Hoyle, -afterwards ist carl of Cork, in 1602. He was expelled 
from Durham House, wluch was reclaimed by the bishop, 
dismissed from the captaincy of the Guaid. deprived of his 
monopolies, which the king abolished, and of the government of 
Jersey. In his anger and despair he unquestionably took some 
part in the complication of conspiracies which arose in the first 
months of James’s reign, and was committed to the Tower or, 
the 19th of Jnlv 1603. Here 1 » made what appears to have 
been an insincere attempt to stab himself, but only inflicted a 
small wound. His trial at Windicstcr, November if.03, was 
conducted with such outrageous imCaimcss as to shock the 
opinion of the time, and his gallemt hearing in face of the 
brutality of the Attorney-General, Sir Edward Coke, turned 
public opinion in his favour. It is now impossible toxeadi the 
truth, but on the whole it appears probable that Raleigh wa-s 
cognizant of the cmspiracies, though the evidence produced 
against him was insufficient to prove his guilt. Much was kept 
bEa;k by the council, and the jury was influenced by knowing 
that the council thought him guilty. 

The sentence of death passed on Raleigh, and others tried 
at about the same time, was in most cases not carried out. 
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paiwj rti was sent to the Tower, where he remained till the 
loth of March 1616. His estate of Sherborne, which he had 
transferred to liis son, was taken by the king, #rho availed 
of a technical irregularity in the transler. A sum of 
XHooo oSaed in compensation was only paid in part. R^eigti s 
confinement was easy, and he applied hiinself to chemical 
expei'iments and literature. He had been known as one of 
the most poetical of the minor lyric poets of an age of poetry 
from his youth. In prison he composed ma^ tt^tis^ and 
the only volume of his vast History of the World published. 

He also invented an elixir which appears to have l»en a very 
formidable quack stimulant. Hope of release and of a rmewal j 
of activity never deserted him, and he strove to reach the ear 
of the king by appealing to successive ministers and fayourit«. 

At last he secured his freedom in a way discreditable to all 
concerned. He promised the king to find a gold mine in Guiana 
without trenching on a Spanish possession. It must have bew 
notorious to everybody that this was impossiUc, and the 
Spanish ambassador, Gondomar, warned the kmg that the 
Soaniatds had settlements on the coast. The ki^, who was 
iiineed of money, replied that if Raleigh wm guilty of pir^y 
he should be executed on his return. Raleigh gave promKes 
he obviously knew he could not keep, and sailed on the 17th of 
March 1617, relying on the chapter of accidents, and on vague 
intrigueshehadenteredintoin Savoyand France. TheexpediUon, 
on which the wreck of his fortune was spent, was ill-appoinl«l 
and ill-manned. It reached the mouth of the Orinoco on Uie 
last day of 1617. Raleigh was ill with fever, and remained at 
Trinidad. He sent five small vessels up the Orinoco under his 
most trusted captain, Lawrence Keymis, witn whom went his 
son Walter and a nephew. The expedition found a Spanish 
settlement on the way to the supposed mine, and a fight casued 
in which Sir Walter’s son and several Spaniards were killed. 
After some days of bush fighting with the Spaniards, and of 
useless search' for the mine, Keymis returned to Sir Walter 
with the news of bis son’s death and his own utter rum. Stung 
by Raleigh’s repraich Keymis killed himself, and then after 
a miserable scene of recriminations, hesitations and muUny, 
the expedition returned home. Raleigh was arrested, and m 
pursuance of the king’s promise to Gondomar was cx^uted 
under his uld sentence on the 39th of October i6^S. Dunng hJS 
confinement he descended to some unworthy supplicaliorts and 
devices, but when he knew his end to be inevitable he died with 
serenity and dignity. His wife survived him, and he left a son, 
Carew Raleigh. His enmity to Spain made him a popular hero. 

Authorities.— An eilition ol his Worka in eight volumes was 
publisheil in London in iSiy. It conlams a L>/« by Oldys and 
Birch written with all the knowledge then available. A Lijc o] 
Sir Walter lialeigh (London. i8nh, 2nd cd.) was much used by 
Southey m his biography of Sir W^ter Kaleigh m vol. >y. o, 
BnUsh Admirals in ttie Cabwel (London 1837) . lw“ 

biopraphics appeared simultaneously, Life- of Sir H niter Aofeig/i bv 
r Saint lohn, .and Life of Sir Waller Ttaleigh by E. 

(London. t 8 ( 58 ). Mr Edwards's work is in two volumes, of which 
the second contains the correspondence, and is still the beet authonty. 
Smaller lives, which in some “ut-uu 

bv E W. Gosse. Raleigh in hnglish Worthies (iSSb), W. 
Stabbing. Sir W. Ilalrigh (London. 1891. and 1899) • Martin humo 
.Vir Walter Ilateigh (London. 1897); and H dc Sdincoort. Great 
Ralesh (iqo8). Eor special episodes see Sir John Pope Henn^sy, 
.“Jir Walter Raleigh in Ireland (London, 1883), and T. N. Brashfield, 
lialeehatta (Ashbutlon. 1891.). Two separate editions of s 

poems have been published. Poems, with hography 
^introdnetion by Sir li. Brydgos (I^mlon tSi^, 
with IhoseofSirH. H'offtw, 6.C., edit«l byj.Hannah (I^ndon, 1^2). 
S. R. (!Jar(]incr made a careful examination of the evente ot iweigh s 
life after 1603 in hifi History of England from the Accession 

to the Outbreak of the Civil War (E*- H.) 

RALEIGH, the capiul of North Cerolina, U.SA., and the 
county-.seat of Wake county, about 145 N. by W. of Wil¬ 
mington. Pop. (1890) 12,678; (i 9 °o) * 6 i 643 i of whom 5721 
were negroes ; (1906, estimate) 14,22.^. Ar« 4 sq. m. It is 
served by the Southern, the Seaboard Air Line, the Raleigh & 
Southport, and the Norfolk Southei'n railwa)-^ 'Ihe city 
lies about 360 ft. above sea-level on ground sloping gently 
in all directions from its centre, where there is a beauUful j»rk 


of 4 acres known as Union Square, in which is the State 
Capitol and from which extend four broad streets. On the 
wMtem border of the city is Pullen Park (about 40 acres), 
including the campus of the CoUege of Agriculture and Mechanic. 

Arts • it was named in honour of tlie donor, R. Stanhope PuUen, 
who was also a benefactor of the college. The State Capitol 
(1840) is surmounted by a dome and modelled to some extent 
^ler the Parthenon and other buildings of ancient Greece; 
the first Capitol (begun in 1794) was burned in 1831. In the 
vicinity are the Governor's Mansion, the Supreme Court Build¬ 
ing the State Library, the building of the State Department of 
Agriculture, housing the Sute Museum (of geology, mineralogy, 
amculture and horticulture, botany, tcology, etlmology, &c.), 
and the Post Office. Elsewhere are the County Court House, 
the State Hospital for the Insane (1856), founded throu^ the 
efforts of Dorothea Lynde Dix, situated on Dix Hill and having 
in connexion with it a colony for epileptics; a state school for 
white blind, deaf and dumb (J84.S), and a state institute for 
negro deaf mutes and blind (1867); the state penitentiary (with 
a department for the criminal insane); a National Cemetery and 
a Goniederate Cemetery ; a Methodist Orphanage (1900) and a 
Roman Catholic Orphanage, the St Luke’s Home for old ladies 
(180S ; under the King’s Daughters), a State (Confederate) 
Soldiers’ Home (1891), and three private hospitals and the Rex 
public hospital (1909)- Raleigh is the scat of the North Carolina 
College of Agriculture and Mcclianic Arts (1889), in connexion 
with which is an agricultural experiment station ; of three 
schools for girls-Peace Institute (Presbyterian, 1857), St Mary s 
Scliool (ProtesUnt Episcopal, 1842) and Meredith Gollep 
(Baptist, 1891); of the medical department of the Univeraity 
of North Carolina; and of two schools for negroes—Shaw 
Unh^rsity (Baptist, 1865), with 530 stuiknte m J 9 o»-i 909 , 
and St Augustine’s School (Protestant Episcopal, 1868), a 
training school, with 466 students in 1908-1909. In 1908 the 
Sute Library (foundW 1841) contained 39,000 volumes, the 
Supreme Court Library^ (founded 1870) about 17,000 volumes 
and the Olivia Raney public library (founded 1901) 9250 
volumes. Ihe city is the see of a Protestant Episcopal bishop. 
The principal industrLil intere-sts are trade in leaf tobacco and 
cotton raised in the vicinity, and the manufacture of cotton 
goods, phosphate fertilirers, foundry and machine-shop products, 
wooden-ware, &c. The Seaboard Air Line and the Raleigh & 
Southport railways liave repair shops here. In 1905 the factory 
1 product was valued at $1,086,671,14-7% more than in 1900. 

1 Electric power is conveyed to the city from Buckhom hall,;, on 
■ the Cape Fear river, about 26 m. south of Raleigh, and from 
Milbumie on the Neuse river, 6 m. distant. 

In 1788 the site of the city, then known as Wake Cnurt House, 
was chosen for the capiUl of the sUte ; and in 1792 the city was 
laid out and named in honour of Sir Walter Raleigh. In 1794 
the sute legislature met here for the first time. Raleigh was 
incorporated in 179.S and was reincorporatt^ in 
present charter dates from 1890. General William T. Sherman s 
army, on its march through the Carohmi.s. passed through the 
city on the i-.th of April 1865. Raleigh was the birthplace of 
President Andrew Johnson; the house m which he was tom 
has been removed to Pullen Park. By an extension of its 
boundaries the city nearly doubled its area and increased its 

^ RALPH (d. 1122), archbishop of Canterbury, called Ralph 
de Turbine, or Ralph d’lCscures from his father’s esUte of 
Escures, near S6ez in Normandy, entered the- ab.bcy of bt 
Martin at .'lecz in 1079, and ten years later became abbot of this 
house. Soon afterwards be paid a visit to England, where nis 
half-brother, Seffrid Pclorhin, was bishop of Chichester and 
in 1100 he took refuge in England from the violence oi Robert 
of Belesme, passing some time with his friends St Anselm and 
Gundulf. In March 1108 he succeeded Gundulf iw bishop of 
Rochester. After Anselm’s death in April T109 Rffiph acted as 
administrator of the see of Canterbury until April 1114, when 
he himself was chosen archbishop at Windsor. In this capacity 
he wM very aKertive of the rights of the archbishop of C-anter- 
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bury and of the liberties of the English church. He claimed 
authority in Wales and Scotland, and he refused to consecrate 
Thurstan as archbishop of York because the latter prelate 
declined to profess obedience to the archbishop of Canterbury. 
This step involved him in a quarrel with the Papacy, and he 
visited Rome, but was unable to obtain an interview with pope 
Paschal II., who had left the city. In spite of peremptory 
orders from Paschal’s successors, Gclasius 11 . and Calixtus II., 
the archbishop still refused to consecrate 'fhurstan, and the 
dispute was unsettled when he died on the aoth of October 11*2. 

RALPH D£ GUADER, earl of Norfolk (fl. ro7o), was the son 
of a Norman who had held high positions in East Anglia, 
perhaps that of earl, in the reign of Edward the Confessor 
(r. 1051;). His son Ralph fought on the Norman side at Hastings, 
and was made earl of Norfolk by William the Conqueror. In 
1075 the king’s refusal to sanction his marriage with the sister 
of Roger, earl of Hereford, caused the two carls to revolt. They 
were easily defeated, though Ralph sent to Denmark for ships 
and went there himself to fetch them. Ralph forfeited his 
English lands, and took refuge in Brittany on his wife’s estate. 
In 1076, having plotted against Duae Hoel of Brittany, he was 
besieged at Dol, and the Conqueror came to Hoel’s aid ; but 
Ralph finally made his peace. Both he and his wife took part 
in the first eru.sade (1099), and died on the road to Palestine. 

RALPH OF COGGESHALL (d. after 1227), English chronicler, | 
was at first a monk and afterwards si-xth abbot (1207-1218) of 
Coggeshall, an Essex foundation of the Cistercian order. Ralph 
himself tells us these facts ; and that his resignation of the 
abbacy was made against the wishes of the brethren, in conse¬ 
quence of his bad heith. He took up and continued a Chronicon 
Anglicanum belonging to his house ; the original work begins 
at 1066, his own share at 1187. He hoped to reach the year 
1227, but his autograph copy breaks off three years earlier. 
Ralph makes no pretensions to be a literary artist. Where he 
had a wriften authority before him he was content to reproduce 
even the phraseology of his original. At other times he string.s 
together in chronological order, without any links of conne.xion, 
the anecdotes which he gathered from chance visitors. Unlike 
“ Benedictus ” and Roger of Hoveden, he makes little use of 
documents ; only three letters are quoted in his work. On 


1804. He took orders early, and was appointed profes-sor of 
poetry at the seminary of Malines, and archiviste of the diocese. 
During the* years immediately before the revolution of 1830, 
Ram, who was much influenced by Lamennais, was active in 
bringing about a coalition of Liberals and Catholics against the 
Dutch government established by the Powers on the fall of 
Napoleon, and in endeavouring to give a democratic character 
to the policy of his church. He declined to stand as a member 
of the Belgian assembly, and applied himself wholly to teaching 
and to editing or composing historiail books. As professor of 
philosophy at Malines he succeeded in bringing about the 
foundation of the Catholic university, which was transferred to 
Louvain in 1834. He was rector of the university till his death 
in 1865. 

The best known of his publications is the VoCHPients relatifs avx 
troubles du pays <U tifgc i4SS-'Sos, published by the Commissiou 
royale de I'Uisloire dr Belgique (Brussels, 184^. A Notice wr la vie 
et les travaux de M gr F. F. A. deRam, by j. J. Thonissen, will be found 
in the Annuaire de. I’Acad^-mie roynlr de Belgique {Brussels. T8f)<>). 

RAH, a male sheep, one kept for breeding purposes in domes¬ 
tication and not castrated, as opposed to the castrated “ wether” 
(see Sheep). For the ram as one of the sign.s of the zodiac, 
see Abies. The word may be connected with O.Nor. ramme, 
strong, or with Sansk. rain, to sport. The butting proponsitie^ 
of the ram have given rise to the many transferred senses of the 
word, chief and earliest of which is that of a battering imple¬ 
ment used before the days of cannon for beating in the gates 
and breaching the walls of fortified places (see Batterino 
Ram). Many technical use.s of the term have been developed 
from this, e.g. the weight of a pile-driving machine, the pi.ston 
of a hydraulic press and other machines or portions of machines 
worked by water power (see Hydraulics). Tlic ancient war- 
vc.ssels were fitted with a beak (I.at. rostrum, Gr. tK/JoXoi), 
projecting from the. bows, and used to ram or crush in the 
sides of an opposing vessel ; for the development of this in the 
modem battleship, see Ship. 

RAMADAN, the month of the Mahomniedan year in which 
absolute fasting from dawn to sunset is required. ITic law' 
is laid down in Koran il. 179-784, and is as follows: A fast 
had always been a part of religion. In Islam it was to fall 
in this month because in it the Koran was revealed, and it 


the other hand, the corrections and crashres of the autograph i 
show that he took pains to verify his details; and his inform- 
ants are sometimes worthy of exceptional confidence. Thus | 
he vouches Richard’s chaplain Anselm for the story of the 
king’s capture by Leopold of Austria. The tone of the chronicle 
is usually dispassionate; but the original text contained some 
personal strictures upon Prince John, which are reproduced 
in Roger of Wendover. The admiration with which Ralph 
regarded Henry II. is attested by his edition of Ralph Niger’s 
chronicle; here, under the year 1161, he replies to the in¬ 
temperate criticisms of the original author. On Richard 1 . 
the abbot passes a judicious verdict, admitting the great 
qualities of that king, but arguing that his character degener¬ 
ated. Towards John alone Ralph is uniformly hostilq; as a 
Cistercian and an adherent of the Mandeville family he could 
hardly be otherwise. Ralph refers in the Chronicon {s.a. 1091) 
to a book of visions and miracles which he had compiled, but 
this is no longer extant. He also wrote a continuation of 
Niger’s chronicle, extending from 1162 to 1178 (printed in R. 
Anstruther’s edition of Niger, London, 1851), and short annals 
from 1066 to 1223. 

The autograph xnanuscript of the Chronicon an^licvknum is to bo 
found in the Dritish Museum (Cotton, Vespasfin D. X.). The same 
volume contains the continuation of Kaich Niger. The ChroMxcon 
terrae sanctae, formerly attributed to I<upb, is by another band; 
it was among the sources on which he drew for the Chrpnicon 
anglicanum. The so-called Kribellus de mofibus anglicanis sub tege 
Johanne (printed by Mirtena and Durand. Ampl. CoUectio, y. 
pp. 871-882) is merely an exaerpt from the Ciirontcon anglicanum. 
liiia latter work jns edited for the KoUs series in 1875 by J. 
Stevenson. . j J? ( 11 . W. C. D.) 

li*' 

RAH. PUiilr.,ilM|K018 XAVIER DE (1804-1865), 
Belgi^ rhiiriiirtjfn HWllrWrtrriTi- was bom at Louvain in 


was holier than the others. It was to begin when the new 
moon was actually seen, and last until sight of the next new 
moon; to extend each day from the time when a white thread 
could be distinguished from a black one and until nightfall; 
to be absolute in that time as to food, drink, women. The 
daytime should be passed, by preference, in retreat (i 'tikaj) 
in the mosque in pious exercises; during the night all other¬ 
wise lawful things to be lawful. The sick and those on a 
journey might be excused, but should fast thereafter a.i 
equivalent number of days. Unexcused breaking of the fast 
might be atoned for by feeding of the poor. The last ten days 
of the month are regarded as especially sacred ; these Mahomet 
himself used to pass in retreat. In the course of them falls the 
“ Night of Decree,” or “ of Power ” (Koran xc. i), but its 
exact date is not known. On it intercourse between heaven 
a^^efcrth is peculiarly open, and many wonders take place, 
filing in Ramadan Ls reckoned one of the five pillars, or 
awohitc requirements, of Islftm. It is followed by the Lesser 
Mrtival, the first three days of the month Shauwal (see 
Bairam). Naturally, during it all the activities of life are 
reduced to a minimum, and those who can afford it turn night 
into day as much as possible. 

For details see Hughes, Dictionary of Islam, 533 fi. ; Sell, Faith of 
Islam, 279 ff.; Sprenger, Leben Mohammads, iU. 5O ff.; Suouck 
Hurgronje, ItfeAka, 51, 77 ff.; Meakin, The Moors, 247 0 ,; Juyntmlt, 
De Mohammodaansche Wet, 10&&. (U. B. Ma.) 

RAHBAUD, ALFRED NICOLAS (1S42-1905), French his¬ 
torian, was bom at Besangon on the 2nd of July 1842. After 
studying at the Ecole Normale Sup6rieure, he completed his 
studies in Germany. He was one of that band of young 
scholars, among whom were also Ernest Lavisse, Gabriel 
Monod and Gaston Paris, whose enthusiasm was aroused by 
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the principles and organization of adentifit study as a{^ed 
beyond the Rhine, and who were ready to devote thenmves 
to their cherished plan of remodelling higher educatioa in 
France. He was appointed “ ripititeur ” at the £cole 
des Hautes Etudes on its foundation in 1868. His researches 
were at that time directed towards the Byzantine period of 
the middle ages, and to this period were devoted the two 
theses which he composed for his doctorate in letters, De 
iytxtUino kippodromo et circensibus factiortibus (revised in French 
for the Rmte des Deux Maudes, under the title of “ Le monde 
byzantin; le sport et rhippodrome," t87i), and L'Empire gnc 
au X‘ siide, Constantin Parpkyrogenite (1870). This latter 
work is still accepted as a good authority, and caused Rambaud 
to be hailed as a master on the Byzantine period; but with 
the exception of one article on Digenis Akritas, in the Revue 
des Deux Mondes (1875I, and one other on Michael Psellos, 
in the Revue historique (vol. iii., 1876), Rambaud's researches 
were diverted towards other parts of the East. The Franco- 
German War inspired him with the idea for some courses of 
lectures which developed into books: La domination franfoisr 
en Allemagne; les Franfais sur le Rhin, 17^2-1804 (1873) 
and L’AlUmagne sous Napolion I. 1804-1811 (1874). He 
watched attentively the role played by Russia, and soon 
observed how much to the interest of France a good entente 
with this power would be. He accordingly threw himself 
into the study of Russian history, staying in Russia in order 
to leom its language, institutions and customs. On his return, 
he published La Russie ipique, a study of the heroic songs 
(1876), a short but excellent Hisioire de la Russie depuis les 
origines jusqu’d I’annee l8yj (1878; 5th ed., 1900), Franfais 
et Russes, Moseou et Shastopol 1812-1854 (1876; and ed., 
1881), and finally the two important volumes on Russian 
diplomatic history in the Recueil denmnstruclions donnees aux 
ambassadeurs (vols. vii. and ix., 189c and 1891). He was not ; 
improbably mov«d by considerations of foreign policy to ; 
publish his Rusm et Prussians, guerre de Sept Ans (1895), a 
popular work, though based on solid research. After teaching 
history in the P'aculties of Arts at Caen (1871) and Nancy 
(1873), be was called to the Sorbonne (1883), where he was i 
the first to occupy the chair of contemporary history. By 
this time he bad already entered into politics ; he had been 
cliej du cabinet of Jules Ferry (1879-1881), though this did not 
distract him from his literary work. It was under these 
conditions that he composed his Histoire de la civilisation 
iranfaise (z vols., 1885, 1887 ; 9th ed., 1901) and his Histoire 
de la civilisation contemporaine en France (1888; new ed. 
entirely revised, 1906), and undertook the general editorship 
of the Histoire gitUrale du 1 V' siecle jusqu’a nos jours. The 
plan of this great work had been drawn up with the aid of Ernest 
Lavisse, but the entire supervision of its execution was carried 
out by Rambaud. He contributed to it himself some interesting 
chapters on the history of the East, of which he had a thorough 
knowledge. In 1885 Rambaud published, in collaboration 
with J. B. Bailie, a French translation of J. R. Seeley’s 
Expansion oj England, and in the preface he laid great emphasis 
on the enormous increase of power brought to England by 
the possession of her colonies, seeing in this a lesson for France. 
He was anxious to see the rise of a “ Greater France,” on the 
model of “ Greater Britain,” and it was with this idea that he 
undertook to present to the public a series of essays, written 
by famous explorers or political men, under the title of La 
France coloniale, histoire, geographie, commerce (1886; 6th ed., 
1893). Having become senator for the department of Doubs 
(1895-1903), Rambaud held the position of minister of Public 
Instruction from 1896 to 1898, and in that capacity endeavoured 
to carry on the educational work of Jules Ferry, to whose 
memory he always remained faithful. He dedicated to his 
former chief a book {Jules Ferry, 1903), which is a valuable 
testimony to the efforts made by France to organize public 
education and found a colonial empire; but this fidelity also 
won him some enemies, who succe^ed for some time in pre¬ 
venting him from becoming a member of the Institute. He 


was finally elected a member of the Acadimie des Sciences 
Morales et Politiques on the nth of December 1897, in place 
of the due d'Aiunale, of whose life be wrote an account (vol. xxii., 
and series, of the Mimoires of this academy). ^ many 
interests ended by wearing out even his robust constitution, 
and he died at Paris on the loth of November 1905. 

See the notices by Ernest Lavisse in the Snue de Paris for 
Jennaiy ijth, 1906, and Gabriel Monod in the Revue Iritlariqsu 
(voJ. xc., pp. 344-348). 

RAMBERT, EUGAHE (1830-1886), Swiss author, was bom 
at Sales near Swiss Qarens on the 6th of April 1830, the eldest 
son of a Vaudois schoolmaster, from whom he received his 
education. When in 1845 father lost his post, owing to 
the religious disputes, Rambert became a teacher in Paris, 
and later a tutor in England and at Geneva. When the afiairs 
of the family improved, Rambert was able to pursue his studies 
for the ministry, but he was mote attracted by literature, and 
in 1845 became professor of French literature at the academy 
of Lausanne, and in i860 at the Federal polytechnic school at 
Zurich, where he remained till 1881, when he again became 
professor at Lausanne. His principal work, Les Alpes suisses 
(5 vols., 1866-1875; republished with large additions, according 
to his own scheme,in 6 vols.,i887-i889),is a mine of miscellaneous 
information on the subject. He also published several volumes 
of poetry, as well as a volume entitled ^crivams nationassx 
(1874, republished 1889), and biographies of the pietist Vinet 
(1875), of the poet Juste Olivier (1879) and of the artist Alexandre 
Calame (1883). He died on the zist of November 1886. 

Rambert’s Dernihes Poesies were edited (1903) by Henri Wamery, 
whose Engine Rambert (Lausanne, liloo) contain a critical estimate. 

(W. A. B. C.) 

RAMBOUILLET, CATHERI^ DE VIVONNE, Marquise 
DE (1588-1665), a lady famous in the literary history of France, 
was bom in 1588. She was the daughter and heiress of Jean de 
Vivonne, marquis of Pisani, and her mother Giulia was of the 
noble Roman family of Savelli. She was married at twelve 
years old to Charles d’Angennes, vidame of Le Mans, and after¬ 
wards marquis of Rambouillct. The young marquise found the 
coarseness and intrigue that then reigned in the French court 
li^ to her ta.ste, and after the birth of her eldest daughter, 
JtiRe d’Angennes, in 1607, she began to gather round her the 
circle afterwards so famous. She established herself at the 
Hotel Pisani, called later the H6tel de. Rambouillet, the site of 
which is close to the Grands Maga.sins du Ixjuvre. Mme de 
Rambouillet took great trouble to arrange her house for purposes 
of reception, and devised suites of .small rooms where visitors 
could move easily, and could find more privacy than in the large 
reception rooms of the ordinary house. The h6tel was rebuilt 
on these lines in 1618. It maintained its importance as a social 
and literary centre until 1650. Almost all the more remarkable 
personages in French society and French literature frequented 
It, especially during the second quarter of the century, when it 
was at the height of its reputation. There is abundant testi¬ 
mony to Mmc de Rambouillet’s beauty, though no portrait of 
her is known to exist. Her success as a hostess was due to many 
causes. Her natural abilities had been carefully trained, but 
were not extraordinary. Many people were, however, Hite 
herself, disgusted with the intrigues at court, and found the 
comparative austerity of the H6tel de Rambouillet a welcome 
change. The marquise had genuine kindness and a lock of 
prejudice that enabled her to entertain on the same footing 
princes and princc.sses of the blood royal, and men of letters, 
while among her intimate friends was the beautiful AngMique 
Paulet. The respect paid to ability in her salon effected a great 
advancement in the position of French men of letters. More¬ 
over, the almost uniform excellence of the memoirs and letters 
of 17th-century Frenchmen and Frenchwomen may be traced 
largely to the development of conversation as a fine art at the 
Hotel Rambouillet. and the consequent establishment of a 
standard of clear and adequate expression. Mme de Rambouiileti 
was known as the “ incomparame ArfSiimce,” the name being 
an anagram for Catherine, devised bjf Malherbe and Racan; 

XXII. j8 n 
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Amongllntinacemttmcwtfayiiiicidentaciii theiatocyxrftthaiH&al 
ira'(khe sanWtnnr tets^etoirthe UtBniBta.anii ijo tote 
paxtbsaM nf liwoiaawQsaBjaiMtsjBy Voitme aad Jtantetage-HBiid 
tke aompDsitiaa by jrII 'ihc bunoiis poets af the doiy «f ithe 
jOuiriamit tde a lOoUection lof jfoems'OB diftsmnt ftawees, 
addressed in 9641 dse fuiie d’Angentios^ attermrd* dadiesse de 
Montaiilier. herself was fespoastt)le .for .a good deal of 

the preciontyiior which dR Sdtel was Hater <ndicuU. 'Ghaiks 
de ^nte Maurc, who became in 1664 due fts Hontausier, had 
bean wooing her for nevun yrnrs when jhe nMtcehMfl :the idea 
of .the iammts .gaiilBQd,:and 'She kept him:watting .for iour yean 
more. 

'Ehe Precause, who ore asually associatad with M nliiit e’a 
avowed icaxicatures and with ttbe adtravagaaites of MUe. ide 
Sendiry, bat whose aatne, it.mnstlfaeiremei^eoed, Madame de 
Sivigni faersetf was proud to iwor—tiosBesd on ;a .eeremoniDm 
goUantry from their suitors and ifciands, though it seems .fram 
tbeiaeocuat/ghneu^by TaUemant des itiaux that {Bsctical ^kes 
si boniki.hi^'Were by no means excinded iftnm the Hotid de 
jtoiobouiliet. They espedaily favoored urn etaheuate >aad 
qaintessenced idndsf celloc|uial:aiid literary erqneasim^iinitated 
from jMsurini and fjongora, and then tashionable tfarooghout 
£aarope. 'Ihe linmeortal Prkieuses riiuules <of Midiire was no 
doubt idiio^ly devslied not «t the Hhtel de BBtnbauiDet itself, 
hot tA the aminerons ccotedes whidb .in the course of yean had 
sprung up in imftation 1 of it. Sut the isatsne did in. troth touoh 
ttaerarqpaatonsas wdl as the imitators,—the farmer motc dlosely 
perhaps lilian they peitceived. The H6tsl de Rtonbooillet 
cantinoed open till .the death of its mistteffi, on the and of 
December 1665, Init-tbe troubles of the dfronde diminished hs 
influence. 

The chief ortgindl ai/thOrtticsTies p ie e fnt g 'Wa ikfm e tie dtaTifbonBlct 
and'her set are Tdlomant des Riauxb) his hh’stonsass, BnddMfcine 
flaadBBU'ide SemsUBiia his Gmiui DiUmaaimt des 'P.ricmHMi{it6io\. 
Many modem writers have treated the eubject, tmtably Victor 
Cousin, La Soeiiti fratifaiu au xvii' siich (2 vols., t8_5C), and C. "L. 
Livet, Pftcietex et Frlcieusts , . . (1859). There 4 s m aihnirable 
edition (t87S)'0f'the'0torfo«d«.8« Julie by O. Vzanne. 

AAimVIUAi; a town of northern JiVance, capital <d.ian 
ammdiasenwiH: in the department-of'Seine-et-OiM,jo m. S^, 
of iParis iqb the railway to ^Ihartves. -Pop. (1906) town,..34165 ; 
oommune, 6165. .Rarnbouillet derives its-whole inteKst-from 
the usoeiatieaifi ooiwectcd 'whh the -ancient chateau,, datmg 
oti^nally from the Z4th century, but often rebuilt. A gteat 
raai^wolapted.tower is aU-tbat.cemains.ef the.mediavalbuilding; 
some apantaaenkswitoigood woodwockare alsoiof.interest. The 
ohateautis sumiunded by a heoutifal park of 3000 .acres and by 
an extensive forest. The gardens, partly -in .French, partly on 
English style,.aiepicturesgue,XLnd have an avenue of Louisiana 
cypress -unique in Europe. The park contains the ttadonal 
slieep>faEHt, where in the ihth century the first Bock of -meiins 
sheep in EBaflee-wMiraised,asGhDol.of sheep<f8tmingyand,.close 
to tlKi]a 4 tec,.a smaU dahy built by Louis XVI, shooting 
of the famous eoverts of >Runboiiifat is reserved for tthe presi- 
deifrs of -the Republic. The town is .die scat of a sub-prefect 
■nd has .a tribal of first inatanee and * pzeparatory infantry 
schDol. Trade Is in -graiq, wool, flour -and wood. Watch- 
apntiip.are manufactured. 

fhipinally a'Toyal'domain, the lands of Ratnbouillet passed in 
the siplh icentury to ithe D’l^gennes family., who held them lor 
three ihumfred years and built ifae ohateau. Francis L died 
there in 11547.; and-Charles dX. .and Catherine de Modicis found 
a rotuge there in the Wars <of lUiigion, as Henry HI. did edtoi 
them. . .The title beoanac a mavguisate in sfiia, at which time 
it fwih held by Charles -d’Angennee, husband of Catbmine -de 
Vivtmne{7.o.^,'thefamo«$'macQbionessof RsaabouiUefi Created 
a dndiy and -peerage in favour of -the -duke of Toulautg, eon 
^.MiLouis XIV., Rambeuillet was subsequently bought and 
;;ij[i|^lli$hed'byrl«attis XVI,,-who erected a modd.fann.a^ other 
MMings.' .n^ ;place wae a huntmg-aeat of rNapolson -L and 
wiales X./iaad A wtt i^e dmt .in jfl,30 'tfie latter-signed fris 
‘ abdication .. , , w 
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thefiBBt land (Composer, sms diern at IB^qb ion the tgsd «f 
(Hctober idBj. Hit musital educati(m,'pastly ia-QonsequflDceiof 
haifather's desire tfaat.hcehDuld atudy law,atill more through 
his 'cnrn -wayward -.dispoBitiim, - was cf a desultory (diameter. In 
rjoa ihis father aent him to Milan rto ineak lofi a foolish love- 
match. But be ilencned little in ludy, land .soon returned, in 
company with a wandering ithcUtrical .managK, for whom -he 
{ila$^ the laeaond violin. Ho next settled in Baris, whoie he 
pobhshed his jBuntar liwe dr piietis de .■dtwaein, -in 1706. .bi 
r7U7<lm msde an attempt to-obtain die appointment of -otgaiiitt 
at the nhurch (of St JBaul. >Deep|y annoyed at his unexpected 
hiiluBe, he xotired for a time -to Lille, whence, howevsr, he.soon 
removed toidetmant-Eerrand. Here be .succeeded his-brother 
Claude as (organist at the octhedrai. 

iBnraing-with desire ito-remedy (the iiiqierfection of his oady 
education, Rameau idiligentliy' studied the -.wsitaigs of -Zadiiw, 
Descartes, Mersanne, F. Kircher rod 'Other theorists. He not 
only iQBSterod their views but succeeded in demonstrating then- 
weak points and substituting dor them a -^tem -df his own. 
His keen insight into the coiMtitutkm of certain chords, which 
imcariy lifeihe had studied nnly by ear, enablcd-him to propound 
a series -of hypotheses, many of which are now accepted as 
established facts. While the older ximtnapnntists were per¬ 
fectly satisfied with the laws which regulated -the melodious 
invelutkiiis of their vocal and instrumental pasts, Rnmeau 
demonstrated the possibility of building 'lyi a natural hasmony 
upon a fundamental bats, and of asmg (that .harmemy ;as an 
authority for the enactment of whdfcever Jaws might be con¬ 
sidered necessary Ifor (the ;gnidaiice either of the contrapuntist 
or tile :kss ambitions .general composer, -And .in this :he first 
explained the distmotion-between two styles, which-have been 
called the “ horizontal and vertical systems,” the 'Mrairizcntal 
system ” -beingrthat by which (the older cantra|»ntiats tegulated 
the -onward motion of -their several part.s, and the “ vertical 
^stem ” that which-oonatructs-an entire passage autidf a single 
hatmeny. (From -fundaraental hannemes he (passed to inverted 
chords, tO 'which;he was 'die first to call attention ; land the value 
of this disoovery folly compensates for his -emmeous theory 
concerning the chords of eleventh and the great (>fngl. 
“ added ”) sixth -(see HAMioNy,). 

Rameaufirst set'.forth'his new-theory in bisTraitsds Vhartnxmie 
(Paris, ii.yaa), and followed it up in tus tiowaatu sysime (zyzfi), 
Gaienaimt lurmanifue (1737), Dmotuiralion (1.730) (and .Wo«- 
mUas Sextons (1,75a). But it was not -only as a theorist that 
be.became famous. -Returning-to Paris in .1722 hefirst attracted 
attention by compesing some light'dramatic pieces, and then 
showed his real .powers-in his opera, Ht'ppolyte.el .Aidne, founded 
on R.acine’s Bidiite -and .prot^ed at -the Acmidinie in -1.733. 
The^b this -work was violently opposed (by -the -aidmiiers ^ 
Lulii, wheae party spirit eventually ‘Stirred -up the famous 
“gueixe des -boufioas,” Rameau’s genius was too -fariilirot to -be 
trampled lunder foot by on ephemeral faction, and his ultimate 
triumph was assured. .He afterwaztfe produced more than 
twenty -operas, the -mast cuccessful of Which were Ftandomui, 
Castor at Pollux, Les Imdts igaUmtes asui.La~prinetfse de.Nauarre. 
Honours were showered upon him. He was appointed 'con¬ 
ductor at the Opdia Comique, and the directors of the opera 
gmnted him a pension. .Ktng Louis XV. B]^intrd him com- 
poMr to the court in 1745, in 0764 himouicd hin with a 
pAent of nobility and the-order -df-fit MichaeL But these last 
privileges were granted<anly-on the-eve ofihis death at Paiis on 
the -lath of .September 4764. 

See ibiqgraphies in (Charles Poiiaet (fBfieh frisard (iH7). .PDMin 
(1876). 

8AJIB8E8, or Ramesbes (Gen. xiviL iti; -Exod. rtii. 37; 
Hum. xKxiu. 3), or, with.a sl^t change in the vowel -points, 
RjMsiiGBB ^KoiLl.(xt),'tbe name of a district and town-in Lower 
Egypt, -is notable as affording the mainstay of (the cunrent 
theory that Kigg Rameses II. was the phamoh-of (the oppreaiicm 
and Iw successor .Uiaqphthas the pbavaehi-of-the exodua The 
actual .-facte, however,, hardly justify-eo -large on -infownce. The 





firstdrieft^assigntEitediaboveareidl bytttepriHi^ (pbtt«adie) { 
authoriandsgorfaogsthar. :Jacob'Ui 8 eat«d.by'hisiBabi<|oM{Akjn: 
the buvI 'af'ilAtai^vaad from tthe Mine EUnneiaiitbe iendta i 
natstnlty itakes fdtae. ih 0 '» 1 fi«r>aar«ttiHre!Bt 3 eBk 8 ^iiatiiif'ithe| 
iaad Df lUtnescsibutiaf itltc land afiQa)hen:;!ik se(ins<pnlbabk,| 
therefore, that ithe ilater nuthnr htteiprets itn tdhsoleteUeRn -by 
one/nirreiltiii'.hiS'Own'dayi.^stiu drefSaptnagitotlin Oen.>xivi,'i^. 
jDBmesiiiiataadiof iGoehen OSeroapxilU ond'^e land dC'Romesei.i 
Heroafk)Ikiday’im<the«aaiml omneetingidieiMile'anid tiiie(fl<Hi!Saa,| 
and rnot far from the head 'of the hattet, >io that the hniB lefi 
UameseB must be nought in Whdi Tondtt anar 'lte 'tine of the 
modem freBh<water canal, bi iExod. i. ‘ii, again, (the 'store- 
eitiee or aneitala <whidh the Hebrews fasitit for ^Hiatiaeh nre 
specified 08.Pithaia andiRaanHcs, tD'which'tbe^Scptixgmt'adds: 
Helic^olis. Phhinn. also tikes ms to >tbe tW 3 di'TihnQBt. '‘Bdtj 
did the Isreditas tuaintnin m aontintioue teeedlectiign mf tlK^ 
namesmf fbe olties on -which'tlhey wereiioicedito build, nr were 
these names Athec addedhy a iwritar who knew whot'fsrtified 
placre were in his owatime'to be seen in Wadi TQniiUt'^ - 7 be 
iatber isfar the .oiOEe likely .case, when wemensider that tfae'Old 
fsBm of Ithe .story of the 'Hebrews lin Egypt is ttaoughoia <<ie- 
fioient in precise gec^papfaical data, os might be eimected in a 
history not comroitt^ to writing till the LsrcKlites mad Ktid«i 
for oentnries in'another and distant land. The post^xile‘Or' 
priestly author indeed gives a detailed ’route for the exodtls 
(which is lacking,'in the aUer story), but he, (we know, was a; 
Student of geography , and might supiplement'tradition "by wbdt' 
he could gather from traders ss to the oaraivttniToUtes.* And at 
■all events to argue that,’because the 'Hebrews'worked at'a city 
named after Rameses, they did so in the reign of the founder,'is 
false Teasoning, for the Hebrew expression miglit ’equally be: 
used of repairs or new woclo of .any kind. 

.It appears, howevec, from remains and inscripliions that' 
Rameses fil. did build ip Wddi 'T&mllBt, espscially at Tell 
Afaskluita, which LepsiuK ’fhecafoee (identified with the Roamses 
of Exudu.s. Ibk identificatioii is ioemmemooated in the name: 
■ot the adjacent railway station. (Bat .NasiiRefs 'exoavotfons 
found that the tmns-were those of ’Pithom ondithot Phhom was' 
identical with the Hater 'fieroopoliti. (Petrie found - sculptures tof! 
the age lef Rameaes H. >ait .Tsi 'RotSb, >in the AV’Sdi TftotTlftt west 
of .Rilhom, and concludes that tfaia was Rameses. The Biblical, 
dty ;is (piobabfy .one of those named iPrameses, “ Eouae of; 
Ramesaea,” -in the (Egyptian isKts. j 

.S« (Piiaosi:; land W. !H. F. iPetrie, Mfkam nnd fmaelite OSHai, 
p..a8.etiqn. i(W. R,«.,,F. kt. G.) 

RiBHBTOAftlM, a ’town nf British India, in the Maduta 
’dntmtdfifEadiaSfiDn'.the’islaiid of Fambam'in PalkStraits. >It 
contains (one of the emost iimeraaid Hindu shrines, founded, 
acconliug toiiwifitina, by Bama.hhntelf, which (foriaeransiwihas 
beeertfae’rasost'of thnuunds of pilgrims fromiall parti t>f India. 
The great temple, with its pillared corridors 700 ft. (loiig, fs 
perbaps.the fiBestexample.of DravkUanaichitectwe. 

AMBB ((RHBA, 'CHiirA-(MAia^(thc (pradnot df one nor more 
spscNKobtfaegmus Bseheienaja'mcmbaMof thewder-Urticaceae 
and -Beafly ■ allied to ‘flje ;sfit)^g iiettfe 'genus 'frOTB 

which, however, it differs in absence of stingii^ hairs. Some 
corffnsion hot Arisen -in the «se of blhe vorioiai trems ff^ra- ' 
gran, Ranoie mnd .Rhea. Two plants >are ‘ooneemed. One, 
i&wktoma eefoM, tCiiinwgrasB, has been cultivated 'by 'Hie 
Chinese from n<ry icorly times under (the jmtatTschtMMHa. ’The 
-otbec, prohablyn miety‘of’the,same'speeies((BMMi)wenfo nivea, 
"vuc. OsnarisifMO), >thoigh sometimes regard^ as a .SktinCt 
'spedMi(( 3 . tmatisHmd), 'm 'the Ramie {^tfslfaiy■ sdml) of the Malay 
blandS'Snd the Rhea’af Anam. 

(Btnhwma wfon fs et shrdbby ffisnt wfth the growth eif'the 
.common ’nettle bat (without 'ninging t«m, 'senliiig -up eodh 
season >a number of straight fhedte from 'a peren^ (un d p r- 
ground aodtsteek. The longdt^hed*leaves'rraQ'-flnfie of the 
nettle in'kheir shape'and Senaksd margin.iMt'their'batnts are 

’ From'the position 6 i the words Jt 'is even.not unlikely that 
" Ptth©m>snd''Rha« 8 es'^'may'be’then.'Wrtton' 0 !-a-rcdaetor,' 8 Ba tot 
■the-fifst-aothBr df BxotJ. ’i. le onty’apolMgtaetaBy of Msre-eiUee. 


tilMhsd orifhia downyigjbMamkand'bmwa'istfrotyiBgpei^ 
ffiiwimiaatcipemiilriowers are oloielyitMwbgea akwg aist^der 
mtia TWsfvsMfltyJhaisIfoMifMltrroted:^ iheChmese kw'marry 
^f«att^A»dttlK’fibr4>i)irt>lch is'bbimtted froth h>by’'& >wdious 
i j <band^roaeu,(kab beoniuMdimore’A'teissBsa sdb.siitttteRlr'fflk. 

I Tlw'walriely'hmantnma'diHere’iin’its 'tuore-'robvnt 'habit‘antl 
•hwgerieavoa, which are pale igrwn onrttit'fatt andia vasyihoeh 
(paler (greenion'dhe badk. They (are not downy, howeveti’abd 
ithfaaffotde a raally>miaWs »f'4istinction>lw*n true China*gfasB. 
ifiMfonesm eelMa Is sometimts found wild in India, Mi^a, 

(China ami «t«l ‘is probably a' native iof( fuKher IndiaJand 

'Malaw< fSiina-gress and ramie«re'wklfly(cattH>atsd-not’«fiy 
m (China, Pormosaj Japan, India and >Malaya, ifcut ■aiBo ’in 
‘Queeniltuid,(HwiStios, theiCameroonsythe West rodios,■Brasil, 
>MeKM» land 'tfse (wutbem states mf ^ith America, awd (also 
'dniaodth Europe. 

The 'pbort, -whieh sittaniB 'a (height of from 3 to 8 ft., 
is grown from seed, cuttings or layers, or by divisioh 'Of ’the 
roots. It is easy to cultivate, and thrives in almost any soil, 
but .espsciaHy m a .naturally iich, moist, light, loamy soil. 
For the I best growth ra good and (squally distrfouted rainfall ’is 
■necessar y . 'Sudden (fhetnges of weather’result'in irewularities 
in grow^, anti there have a tendency to 'produce pWts the 
fibres of whichvaryin.strength. Xaberalmanuritig is necessary, 
«s ttae^plaitt witbktewsa’li^e.quantityof valuable’consbitaents 
'from the eoil. ‘The jfiants ■fbould be cut when the fiMwer is 
'begirmiug.tofall andthe seed'to form. 

It is stated .thattwo to four.orops per.season’inay beidbtaiaed 
on SuitaUe -mund, each crop yielding about ’AtOns'Of .stems 
peracre. Wth only two crops'per yetu',«rnda 4 % yield of fibre, 
tberesulting product would nearly reachone-(bird of aton.per 
I .acre. 'When .prqper attention’is, given to .the choice>of ground, 

I land ito plant^, ’there ’is not much difficulty ia >lHie way of 
(mising a good crop; the trouble arises in the (extrecritm Of the 
fibre. 

The stems wbea.ripe sure cut down, and after the leaves and 
small ibnmdtes ’have been Removed, the outer ’covor and .the 
layers’Of (fibre are’Stripped off'in’the form ofrlbbons. These 
■rihboBS contain 'the ixtfk, 'the fibre ahd a quantity df very 
adhesive .gum. TEhe Chinese remave this bark and as much rff 
the gum aa pessible before the plsat hos’driad. This hand- 
proerosiig'naturally a How atydfiraioas tme, and i!muty"deGWt>- 
catws T«ve been invented to 'supplant it. The action (Of dH 
these Heoortidators is very similar. The ramie -stalks are fed 
into the machine, and during their passage are beaten by is to 
■so’rapidly'revolving blades. These break the sttffln hfSo'small 
pieces, and 'Isarre the 'bark (and fibre in long -ribbons. At the 
saine'tinie,p^'Of'thegum isequeesed 'oat between the beaters 
and fbeiamm. TOp to the preoent,‘however, these' mariHnes 'have 
not (been very 'successful. They 'usnillly ibruise or (otherwise 
injoretbc flbre^ and they do not squeeze outthogum thorouglfiy. 
‘if >tke gum be 'allowed to dry on the ’ribbons it is difficult to 
remove it; andihe dhemicals employed'in ^degumming, if not 
thoroughly mmovtsd by washing, Often -injore the fibre to such 
an MtcKt tlnfirthe’tlltimase'fabffo'er oitfole-is soen deeontposed. 
H, howevor, <hc 'rd^bons ibe"degunnned immediately, w soon 
afterthe plants aaocat down,'the gum<wifl be much more easily 
exaractsd—indeed it 'm^t ‘be possible'So 'remove It the* ;by 
boiling 'water 'or 'steam; The ’ffore ‘Cannot lie expected to 
msike much (headwi^'mttil'the x^Mmtions of dcooftsuHting and 
degummingare‘eaece«fu))y oemed out on ortiear'the growing 
grounds; (ondytintil a pn^ent'decorticaltor is made, &(fibre 
should bestrif^.by'banaand the degamming(op«NUiMi(bH^ 
inawediately. 'By this molbod'the least pfnribfodadMKe'wi^d 
result to'the’fibre, .ne-waste'material w^d 'be Uld{^>sd, and a 
rieon fibre wodd beploced'Oit'the matket. 

The'fibreipoaMSses sfXM'vtty'valuiMe'properties; ft is not 
only >ssMct> tttanKr(tia«r ’any loriier known mre, ditlt (Otmosc 
equals Hik in iilsbriillance. 'This latter propeTOy, h oww>»,'M 
BOW dhaftBBgad ibyimeroerfesd cotton. It sueeasiff^veBists 
atmospheric (Changes,'is eamlydyediand'ls afleOMd'bUt'liKle'by 
moisture. On tite other ban<l,’artides’inanufacturedifi'Oi>i it are 
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said t» crack and break easily when sharply bent, and on account 
of their hairy character have not the same smart appearance 
as. those made from flax, Althou^ the fibre is in some cases 
13 in. long, it varies considerably in length, llus is one of the 
drawbacks in the preparing and spinning. It is impossible to 
make perfect yams from fibres of various lengths ; hence it is 
necessary eithn to separate the fibres into reasonable groups, 
or to cut them into satisfactory lengths. The latter method 
appears, on the whole, to be the better, and it is the method 
adopted by Messrs Greenwood & Batley Limited, Leeds, 
who make special machinery for the dressing, preparing and 
spinning of ramie and China-grass. If no special machinery be 
employed,thelengthof the fibrewill decidetheclass of machinery 
to be used. The fibre has been prepared and spun on flax, wool 
and silk-waste machinery, but it must be understood that none 
of these systems arc really suitable for the process. A fibre 
with special characteristics requires special machinery for its 
manufacture. 

When so many diflerent opinions obtain as to which existing 
machinery is best adapted for the preparing and spinning of ramie, 
it is not surprising to find that dmerent methods are employed in 
the process o£ mosufactutc. In general, however, we may say that, 
after decortication, the first process is that of degumming. This is 
usually done by immersing the fibre in a caustic soda solution, which 
is then heated in a closed vessel. The fibre is laid on galvanised 
trays, of which as many as forty-four can be fitted in a cage, which is 
then placed inside the boiling keir, the lid of which is screwed down 
and tne necessary pressure of steam admitted. After haying been 
boiled a sufficient time (o remove the gum, the material is lifted out, 
the alkali neutralised, and the fibre thoroughly washed to remove 
all traces of chemicals. The bulk of the water is removed by a 
hydro-extractor, and the fibre, is then hung up or laid on perlorated 
plates to dry. 

To facilitote the subsequent processes, the fibre is softened by 
passing it through a machine fitted with fluted rollers. Then follow 
the operations of dressing, roving, wet spinning and doubling, and 
finally the twisted thread is pas^ rapidly through a gas flame in 
order to remove all superfluous hairs. 

In spite of the many disappointments which have been experienced 
in connexion with the treatment of this fibre, we are of the opinion 
that it will ultimately hold a good place amongst commercial fibres. 
It is al present spun in several Kiiropcan countries, but its use is 
still very limited. This is due, not to any imperfection of tho fibre, 
but to its prico'and to the limited supply of raw material. It is at 
present chiefly used for gas mantles, for whjeh it is particularly well 
adapted. It has also been used for paper-making, ropes, lines, nets, 
underwear, and for cwvas and several other fabrics. If only a good 
supply of clean fibre could be obtained, there is not the least doubt 
that manufacturers and machine-makers would quickly provide 
means for dealing with it. (T. Wo.) 

RAHILUBS, a village of Belgium, in the province of Brabant, 
13 miles N- by E. of Namur, between the sources of the Little 
Gheetc and of the Mehaigne. It is famous for the victory of the 
Allie.s under the duke of Marlborough over the Frendi com¬ 
manded by Marshal Villeroy on the r2th/33rd of May 1706. 
The position of the French on the high ground about Ramitlies 
was marked by the villages of Autreglise (Anderkirch) on the 
left, OSuz on the left centre, Ramillies on the right centre and 
Taviers on the right close to the river Mehaigne. In frgpt of the 
last was a smaller village, Franquenay, which was held as an 
advanced post. Between these points i’appui the ground was 
mostly open upland, and the position as a whole was defective 
in so far that the villages were barely within cannon-shot of each 
other. It was particularly strong on the flanks, which were 
protected by the marshy beds of the Mehaigne and the Little 
Gheete. Ramillies stands almost on the watershed of these 
adjacent valleys, and here Marlborough decided to deliver his 
nwin attack. The forces were about equal, and were at first 
equally distributed along the whole line oi either party. Marl¬ 
borough’s local concentration of force at the spot where the 
attack was to be pressed home was mode not before, but after 
the action bad opened (cf. Nbkrwinden). Villeroy’s left wing 
of cavalry and infantry was secure—and at the same time im- 
mobilized-^behind the upper course of the Little Gheete, and 
the French commander allowed himself to be imposed upon by 
a demonatratioa in this quarter, convinced perhapis by the 
presence of the British co^ingent that a .serious attack was 


intended The morning was spent in arraying the lines of 
battle, and it was about 1.30 when the cannonade opened. 
Soon the first lines of infantry of the Allied centre and left 
(Dutch) opened the attacks on Franquenay and Taviers and on 
Ramillies, and, when after a severe struggle Taviers fell into the 
hands of the Dutch, their commander. Marshal Overkirk, led 
forward the whole of the left wing cavalry and fiercely engaged 
the French cavalry opposed to it. The ground was open, both 
parties had placed the greater part of their horse on this side, 
and it was only after a severe and prolonged engagement (in 
which Marlborough himself took part like a trooper and was 
unhorsed) that the Allies were definitely victorious, thanks to 
the arrival of a force of cavalry brought over from the Allied 
right wing. Meanwhile the principal attack on Ramillies had 
been successfully pressed home, the necessary concentration 
of force being secured by secretly and skilfully withdrawing some 
British battalions from the right wing. While Villeroy was 
trying to bring up supports from the left to take part in the 
cavalry battle, the French in Ramillies were driven out into the 
open, where the Allied cavalry, having now gained the upper 
hand, rode down many battalions. Most of the French cavalry 
from the other wing, having to force its way through the baggage 
trains of the army (these had been placed too near the fighting 
lines), arrived too late, and once Ramillies had fallen the whole 
line of the Allies gradually took up the offensive. It was not 
long before the French line was rolled up from right to left, and 
the retreat of the French was only effected in considerable 
confusion. Then followed for once a relentless pursuit, carried 
on by the British cavalry (which had scarcely been engaged) 
to Louvain, 20 in. from tire field of battle. Marlborough’s 
unei^ualled tactical skill and judgment thus sufficed not merely 
to win the battle, but to win it with so large a margin of force 
unexpended that the fruits of his victory could be gathered. 
The French army lost, in killed, wounded and missing, some 
15,000 men, the Allies (amongst whom the Dutch had borne 
the brunt of the fighting) scarcely one-third as many. 

RAHLER, KARL WILHELM (1725-1798), German poet, was 
born at Kolberg on the 25th of February 1725. After com¬ 
pleting his studies in Halle, he went to Berlin, where, in 1748, 
he was appointed professor of logic and literature at the cadet 
school. In 1786 he became associated with the author, Johann 
Jakob Engel, in the management of the royal theatre, of which, 
after resigning his profes,sorship, he became (1790-96) sole 
director. He died at Berlin on the iith of April 1798. Ramler 
was a skilful but cold and uninspired versifier ; and the reputa¬ 
tion he enjoys as poet and critic is mainly due to his skill in 
imitating and reproducing in German, classical (mostly Horatian) 
metrical forms; and he had a reputation, not unfounded, of 
correcting his Meads’ writings out of recognition. HLs Tod 
Jem, a cantata, is well known owing to its musical setting by 
Karl Heinrich Graun. 

Ramler published GtisUiehe Cantaten (1760) and Oden (1767). A 
collection of his works was published by L. F. G. von GAckiOKk 
(2vols., 1800-1801). See also Heinsius, Yersttchtinorbioftaphischen 
Skiae Ramltrs (1798) ; and K. Schiiddekopf. Karl Wilhelm EamUr, 
Us tu seiner VerUndung mit Lessing (18S6). 

RAHMBLSBBRG, KARL FRIEDRICH ADGDST (1813- 
1899), German mineralogist, was bom at Berlin on the i.st of 
April 1813. He was educated for the medical profession and 
graduated in 1837 at Berlin University, In 1841 he became 
privatdoeent in the university, and in 1845 professor extra¬ 
ordinary of chemistry. This post he relinquished in 1851 to 
take the chair of chemistry and mineralogy at the Roy^ In¬ 
dustrial Institute. In 1874 he was appointed . professor of 
inorganic chemistry, and director of the second chemical labora¬ 
tory at Berlin. Distinguished for his researches on mineralogy, 
crystallography and analytical chemistry, he laboured dso 
at metallurgy, and yet found time for a series of important 
textbooks, in which his learning and sound judgment were 
combined with a lucid and accurate statement of facts. He 
was author of Haniwirterbuch des ehemischen TeUs ier Miner- 
cdogie (a vok., 1841; si^ip, 1843-53); I-ekrbuch der ehemischen 



RAM MOHAN ROY-^AMPUR 877 


Metallurgie (1850); Handbuch der KfystaUogra^sAen Chemit 
(1855); Handbuch der Mineralchemie (i860); Handbuch dtr 
Krystdlographisck-physikaliscken Chemie (2 vols.,« 1881-82), 
some of the earlier works being incorporated in later and more 
comprehensive volumes with different titles. He died at Gross 
Lichterfelde, near Berlin, on the 28th of December 1899. 

RAH HOHAN ROY (1774-1833), Indian religious reformer, 
and founder of the Brahma Samaj (q.v.) or llieistic Church, 
was bom at Radhonagar, in the district of Hugh, Bengal, in 
May 1774. He was the son of a small landowner, and in his 
early life acquired a knowledge of Persian, Arabic and Sanskrit, 
besides his own vernacular, Bengali. At the age of sixteen he 
first assailed idolatry in his Bengdi work, entitl^ The Idolatrous 
Religious System oj the Hindus. This gave offence to his ortho¬ 
dox father, and Ram Mohan left home and spent some years 
in travel. At the age of twenty-two he began his study of the 
English language, and he also acquired a knowledge of other 
modem and ancient European languages. On the death of his 
father he obtained on appointment under the British govern¬ 
ment in 1800, from which he retired in 1814, settled down in 
Calcutta, and devoted himself to religious reform. He had 
already inaugurated a circle for discussing the absurdities of 
idol worship, and published a striking book in Persian called 
Tuhfat-al-Muuiahhiddin (“ A Gift to Monotheists ”). On his 
settlement in Calcutta he established a little friendly society 
(Atmiya Sabha), which met weekly to read the Hindu scriptures 
and to chant monotheistic hymns. In 1820 he issued a selection 
from the Christian Gospels entitled The Precepts oj Jesus the 
Guide to Peace and Happiness, He also wrote Bengali wc^ks 
on the Vedanta philosophy, translated some of the Upanishads, 
entered into controversies with Christian mis.sionaries, and on 
the 23rd of January 1830 definitely established the Brahma 
.Samaj “ for the worship and adoration of the Eternal, Un¬ 
searchable, Immutable Being who is the Author and Preserver 
of the Universe.” He gave nis support to the governor-general. 
Lord William Bentinck, for the abolition of the suttee rite, i.e. 
the custom of permitting Hindu widows to bum themselves on 
the funeral pyre of their husbands. He also worked hard to 
.spread education among his fellow-countrymen, and to improve 
the quality and the prestige of the native press. In 1830 the 
emperor of Delhi bestowed on Ram Mohan the title of raja, and 
sent him to England as his agent. Raja Ram Mohan Roy gave 
his evidence before the Select Committee of the House of 
Commons on the judicial and revenue systems of India. He 
presented petitions to the House of Commons in support of the 
abolition of the suttee rite, and had the satisfaction of being 
present in the House when the appeal against such abolition 
was rejected on the 11 th of J uly 1832, As ^e first educated and 
eminent Indian who had come to England, he received a cordial 
welcome from learned men ; and Bentham addressed him as an 
“ intensely admired and dearly beloved collaborator in the 
service of mankind.” Ram Mohan also visited France and 
contemplated a voyage to America, but a sudden attack of 
brain fever led to his death on the 27th of September 1833. He 
was buried at Bristol, where a tomb was erected by his friend 
Dwarka Nath Tagore. 

RAMNAD, a town of British India, in the Madura district 
of Madras, at the base of the spit of land that projects towards 
the island of Pamban in Palk strait. Pop. (1901) 14,546. 
It is the residence of a raja of old family, head eff the Maravar 
caste, whose title is setupathi, or lord of Adam’s Bridge. The 
estate covers an area of 2104 sq. m., and pays a permanent 
land revenue of £25,000. It is a desolate and generally unfertile 
tract, traversed by the South Indian railway. 

rAhHICO 8 ARAT {Rimnieu Sdrai), the capital of the 
department of R&mnicu Sarat, Rumania; on the railway from 
Buzeu to Foeshani, and on the left bonk of the R&mnicu, a 
tributary of the Sereth. Pop. (1900) 13,134, about 1500 
being Jews. The town rises from a marshy plain, east of the 
Carpathians, and west of the comlands of southera Moldavia. 
Sait and petroleum are worked in the mountains, and there 
is a considerable trade in agricultural produce and preserved 


meat. Ramnicu Sarat was the scene of battles between the 
Moldavians and the Walachians in 1434 and 1573, and between 
the Walachians and Turks in 1634. Here ^so, in 1789, an 
Austro-Russian army defeated the IMiks. In 1854 the town was 
almost destroyed by firt and was rebuilt. 

RAhMICO VALOEA(RiM>iiei« Vikea), or Rymnik, an episw- 
pal city and the capital of the department of Valcea,Rumania; 
situated at the foot of the Carpathians, on the right bank of 
the river Olt, and on the railway from Caracal to Herraann- 
stadt in Transylvania. Pop. (1900) 7317. Three monasteries 
in the V&lcea department, those of Bistritza, Cozia and 
Horezu, are among the finest in Walachia. Besides wine, 
fruit, grain and timber, the surrounding uplands yield 
petroleum and salt. Within a few miles are the thermal 
springs of Olanestzi and the salt mines of Ocnele Mari. The 
city is said to be the ancient Castra Traiana, and many traces 
of old encampments bear evidence of this. 

RAHFOLLA, CODHT HARIANO DEL TINOARO (1843- ), 
Italian cardinal, was bom on the 17th of August 1843, at 
Polizzi, in the Sicilian diocese of Cefalu. Having completed 
his studies in the Capranica College at Rome, and having 
taken holy orders, he studied diplomacy at the College of 
Ecclesiastical Nobles, and in 1875 was appointed councillor 
to the papal nunciature at Madrid. Two years later he was 
recalled to Rome and appointed secretary of the Propaganda 
for Eastern Affairs, and for Extraordinary Ecclesiastical 
Affairs. Consecrated titular archbishop of Heraclea in 1885, 
he returned to Madrid as nuncio, but was shortly afterwards 
created cardinal and appointed to the papal secretarysliip of 
state. New to the Sacred College and free from traditional 
preconceptions, he was admirably fitted to carry out the papal 
policy under Leo XIII. (see Papacy). Rightly or wrongly, he 
was held personally responsible for the rapprochement with 
France and Russia and the opposition to the Powers of the 
Triple Alliance; and this attitude had its effect on his career 
when Leo XIII. died. Rampolla was undoubtedly the 
favourite among the papabili cardinals ; but the veto of Austria 
was interposed (see Conclave), and the votes of the Sacred 
College fell to Cardinal Sarto, who on the 4th of August 1903 
became pope as Pius X. Cardinal Rampolla at once resigned 
his office as secretary of state, being succeeded by Cardinal 
Merry del Val, and ceased to play any conspicuous part in 
the Curia. 

RAHPDR, a native state of India, in subordination to the 
United Provinces. It lies in Rohilkhand, between the British 
districts of Moradabod and Pilibbit. Area, 893 sq. m. The 
country is level and generally fertile ; being watered in the 
north by the rivers Kosila and Nahul, and in the south by the 
Ramganga. The chief crops are maize, rice and sugar cane. 
Pop. (1901) 533,212, showing a decrease of 3-3 % in the decade. 
Estimated revenue, £234,000; military force, 2556 men, including 
two squadrons of Imperial Service lancers. The chief, whose 
title is nawab, is a Rohilla Pathan, representing the family 
whkdi established their power over this port of the country 
in the i8th century. When the Rohillas were subjugated by 
the nawab of Oadh, with the assistance of a force lent by 
Warren Hastings, one of their number, Faiz-ullah Khan, from 
whom the present nawab traces his de.scent, was permitted 
to retain possession of Rampur. During the Mutiny of 1857 
the nawab of Rampur rendered important services to the 
British, for which he received a grant of land assessed at £9000 
in perpetuity, besides other honours. The state is crossed 
by the main line of the Oudh & Rohilkhand railway from 
Bareilly to Moradabad. The town of Rampur is on the left 
bank of the river Kosila, 620 ft. above the sea, with a railway 
station 39 m. N.W. of Bareilly. Pop. (1901) 78,758. There 
are manufactures of damask, pottery, sword-blades and sugar. 
It is partially, and was once completely, surrounded by a broad 
bamboo hedge, which formed a strong defence. In addition 
to a modem fort and several fine buildings, it contains an 
Arabic college, which attracts students from all parts of India. 

There are two' Other towns in Indi^ called Rampur, one 
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of 'Whicht the oapitsil of the><stxte ofv Btsfariu:! nu tbe^PuniBiiv 
ha* ghieni it» twine to'thia.fin«!WoeticBiehawlst.wuiBl)t knonnin 
]Umpur<iMa(ifj 

KAlifUBi BOMJt, OP BEtniEAn^ a. tovvMi of Bcilish India, 
the adirtinistrative hcodepaarters-of Bofshtdii/diitrictiiinEaatem' 
Bengah and. Aisam; on the left bank of the Ganges.. Pop. 
(i<)»i)j 3 p,sB9i It was onginallyi chosen as a commepcial 
factorf' lot: the silk trade, which il again, being efteiaU^ 
eiKouraged by the' agricultural departnunt. The town 
contaiwi a government; coBaget. and an. indastEiaL schouli for 
sericulture. Mostof'thopublio'^ildings.’weie'severriy.dantagQd 
by the caithquake <tf the<ladt of:June 169.7. Ilhere is.a.d^y 
steamer somoe on the Gatnges. 

lUtSSAV, ALLAH (a66^i7>58), Seottishj poet, was bom at 
ItoadbiUe^ Iwnarkshire, on the 15th of iGctobo' 1686. He was 
educated ati the parish' school of Crawfotdi andi im 17011 was 
wprenticed to a wig • maker in Edinburgh; He tnaiaicd 
Ctiristiani Koss; in. 1.71 2 ; a< fc\v yoani after bad eetaUitHcd 
himself a.s » wig-nuiker (not as a barber, a.s boa been: often 
said)>in tlte High Street) and soon found hinisdf in coanfortaide 
circumGtanees. His ilret efTorts in'vensfr<nudsmg were'inspired 
by the meetings of th* Kasy'Club.(fQunded.m.i7i2)rai >^icb 
ho was an origma)'member ) and':'in.i7i5 be became the QuB 
Laureate; Ih the society of the members he assumed tha 
nante. of ‘‘Isaac Bickerst^,” and later of.“ Gawin Dougiass” 
the latter partly in memory of his mateimal grandfather Uouglaa 
of Muthili-(Peithihirc), and partly, to give point to his. beast 
that he was a “ poet sprung from a .Douglas loin;” The choice 
of the two name» has..some significance,' when we consider .bis- 
later literary life as the associabe of thc< Queen Anne poets and 
as a ooUSetOT'of old Soots poetry. By- i7X'8 he liad niule.soinc 
reputation as; a writer of. occasional versc^ which Ik published 
in broa^haete) and then (or a year< earlier), he turned boolo- 
seller m. the premises where he< had; hitherto .plied his. craift; oi 
wig-making. Itu 1716. He hadi publtsbed. a rough transcript of 
Ckrisf s Kitk on the Green from.the Bannolyne MS., with some 
additioss of his-own. In 17161 be.tepubb^ed the piece with 
more-supplementary verses.' In the'blowing year he printed 
a GoUeeribn of> SMs Songs', The soccess. of these: ventures' 
prompted-him to cotluot'>hi5ipeeins in 172a; The vnlaiae was' 
issued'-by subscription; and'brought imthe sum of four hundred 
guinea*; Ptw years le*«r be-removed;to another, shc^, in the 
neighbouring Luckenbooths, where he opened a circulating, 
library (the fitst'in Scotland) and extendedf.his.busiaass a* a 
boekseilevi Between the. publtcatioiv of the coUeotedi edition 
of bus poems and'hiS',settlingdOwn in. the Luckenbooths, he had' 
published O'few shorter poems and.had issued theifirst instadr 
ments- of The Tiae-TM* MisteUany and The £«»• (Srcswi (both 
r7a7-T7t7)i.' The. Tea-Table Miseeliany ' is “ Ai CoUeotioni of 
Choice Songs'Scoti and English/’ contsdniag'sonte of Ramsay’s 
own, some by bis friends, several well*knowa .ballads aoHl.'araiigi, 
and some Gbrodne verse. Its title was suggeeted - by; tbp pro¬ 
gramme of t}K> Speetator : and the compiler claimed, the place 
ftw hi* songs “ e’en while the teals fillM 'reeking'round,” which- 
Addison sought for his speculations-a« the hour, set apart “ for; 
tea and- bread and butter.'l In The Bter< Greeny being ct<C«k- 
lection of Scots Poems amte by the Jngemctis boftre'. idoo; 
Ramsay had' another purpose, to reawatorn an interest in tbw 
older national literature; Nearly; all; > the piocei weite. taken 
from the Barmatyne MS., though'they are-no means ven- 
batimt oopies. They included his versian of 'CArirf'r Kirk (is-j..)' 
and a* remarkable pastiche by the editor entkled' Hn' Waion., 
While engaged on these-two series, heipraduoed, in. 27*5, hisi 
dramatic-pastoralI The Gentle Shepherdi. In^the volmae 
poemS'pnUished^m 1722 Ramsaydiad ishovn hi* Ixent to tbist 
gemej espeoi^ly in- “ Patie aadiRnger,” wiiiofa suppHes. two. 
of the ireemoHS' peitonae to His'-greoter woik.. Tbe-soocas of. 
the drama' was' remarkable; Tt passed/throu^ stsmaii edr- 
tion*, and'was periorraed'ot th* theatre in. Edinburg:;, its 
tiHe is still'ktMantew^uMyooencriof HoattaRd) eiven ii<it.b(.iKi 
longer read! Urale aftacsiaik^ tha«gtk.he.'pub- 

pHutis, arxd new ledhiono' oL his eailier 


wmIu A: cmnplete'edition of his Poems appeared ini London 
inuTse and'in Dublin in. it733, a. touch of vanity Itc 

eetpres^ j:he! fear< lest “ the ooolnesa of; fancy that attend* 
advanced yeais. shotfid make me. risk, the reputation 11 had 
acquirod.” He; woe-already (m teem* of, intimacy with, the 
leading mwi of letters ini Scotland.’ aodi England, He cor¬ 
responded with' Hanuhon’ of. Bangpur- (y-n.), Somemle (pst.), 
Gky'(7.».)iandiBopiei. Gay visited him in Edinburgh),and. Pope 
peiaii^r his pastoral—oomplimeats which were undoubtedly 
ne^xonsible for aMnei oi Ramsay’s-, unhappy poetic ventures 
beyond: hb' Scot* vernacular. Tke. poet, had fca many, years 
boen a 1 wans suppotter of the stage. Some of his prologues 
aud; epilogue* were written for the London theatre*. In 11736 
he.'8B*> about the: erection' of a new theatre,/* at vast expenae,” 
iQjGarruhberis Close, Edinburgh;, butithe. eppositiun was too 
strong, and the new house, was closed in 1737. In 1755 he 
retired, from I his shop to the house on-the slope of-the Castle 
Rock, still known as Ramsay Lodge; In;this hou.se, called by 
hi*, friend* “ the goose-pie/’ because ol it* octagonal ishapo,. the 
peet died.on the 7th.ofrJiu>uaryi 1756; 

Ramsay’s iropertaoee: in literary history, is twofold. As a 
pastoral; writer (“in, some respects the best in the. world,” 
aecording: to I^h Hunt); he- contributed, at an early stage, 
toith*'naturalistic reaction of the 18th century. His Genilc 
Shepherd,.by it* directne.ss. of impression and: its appreciation of 
country life, anticipates, tire'altitude of. the school which, broke 
with neo-clasaiual tradition. It has the “ mixed ” faults,which 
raa'.te the greater, poem, of his Soots- suecessor,.'Ihomton, a 
“transitional” document, hut tlrese give it an, historical, if 
not. iu> individual) interest; His cbnl. plteo is, however, as 
an editor. He is, the connecting-link between the greater 
“Makars” of, the 15th and i6th,centuries, and Fergusson 
(f;tt) and: Burns. He revived the interest in vernacular litera- 
tote, and directly inspired the.geniu* of bis greater successors. 
Tbe^preface toihis Ever Green^ is a pretest,against “imported 
trimming/’ and, “ fweign; embroidery in our, writing*/’ and a 
plea for-a return, to < simple, Seottiah tradition. He, had no 
sdiolatiy intecest in;tht'pa.st, and he never hesitated tO’trans- 
fonn the'text* when he-could give conten^rary “point,” to 
a^iuem; but hk iniftiDct was good, and Ire did much to stimulate 
an ignorant public to fresh enjoyment. In this respect, too, 
he anticipates'dlerTeacUoa in England which followed securely 
on the publication oi.Beroy’s Reiiqnes. 

The.. Tm-J'al>ie.ii^tctlittny was reprorted in 1B71 (tivols., Glasgow; 
Iphn.Cnun); The Ever <irem in 1878; (a vols,, Glasgow; Eobat 
Forrester) : The Poems of Allan Famsay in 1877 vols., Paisley ; 
Alex. Gardner)', ntesc voltmies are uniform in size and' binding, 
thottgh lsBU^ 'by'different.publishrrs, a.s. A selection ofthePosm,'. 
ajjpeaiwli'iltiiBSy (I wol. lOme,- London; Walter .Scott), 'i'here are 
niaay popular.reprints of The Gentle Shepherd. (G. G. S.) 

JUkHSAY) AliLAiNi(;7i3''t7Bk:)) Scotch portraitepaintcr, the 
eldest son of theiauthor oi.Th* Gentle,Shepherd., was horn at 
Edinburgh in: 1713.- Ramsay manifested an aptitude fur art 
from an eacly period,.and,at. the i^e of twenty we find , him 
in London studying .imder the Swedish painter. Hans Huyssing, 
and at the .St Martin!* I.ane Academy; and in: 1736 he left 
for Rome, where he worked for three years under Solimena 
and linperiali (Femandi), On h». return he settled-ira Edin- 
, burgh;. and, hwving.aUraetcd attention' by. his,head of Forbes 
I oi CuUoden andr fnli-Iength of. the duke of, Argyll, ho 
removed to- London,, where he was patronized 1 ^ the duke 
ol, Bridgewater. Hi* pleasant manser* and varied, culture, 
noble** tharx'hisartiitic skill, oontributed to.render him, popular, 
lo: 1767 be was appointed to. succeed Shakelton as., principal 
painter to the king;! and so- fulVft employed; wa* be on the 
roynJ portraits which the king. vw. in, the . habit affiptcieatmg 
to. ambassadors and. colonial goveinors,, that , he was foroed to 
take advantage of: the iseiTvices of;a host of assistants—of whom 
David Martin and; Philip Reinagfg are the best knoam.. His 
l^;in l^ondon, was varnd. by frequent, visits, to Italy, where 
he.ocenpied hiffieelf more in literary and aotiquarion research 
than I with art.. Bub this'PEOspetou*; career, oame to aor.end, 
hi* health .heiag .siebtereid byi. api accidental dislocation, of the 
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Metallurgie (1850); Handbuch der KfystaUogra^sAen Chemit 
(1855); Handbuch der Mineralchemie (i860); Handbuch dtr 
Krystdlographisck-physikaliscken Chemie (2 vols.,« 1881-82), 
some of the earlier works being incorporated in later and more 
comprehensive volumes with different titles. He died at Gross 
Lichterfelde, near Berlin, on the 28th of December 1899. 

RAH HOHAN ROY (1774-1833), Indian religious reformer, 
and founder of the Brahma Samaj (q.v.) or llieistic Church, 
was bom at Radhonagar, in the district of Hugh, Bengal, in 
May 1774. He was the son of a small landowner, and in his 
early life acquired a knowledge of Persian, Arabic and Sanskrit, 
besides his own vernacular, Bengali. At the age of sixteen he 
first assailed idolatry in his Bengdi work, entitl^ The Idolatrous 
Religious System oj the Hindus. This gave offence to his ortho¬ 
dox father, and Ram Mohan left home and spent some years 
in travel. At the age of twenty-two he began his study of the 
English language, and he also acquired a knowledge of other 
modem and ancient European languages. On the death of his 
father he obtained on appointment under the British govern¬ 
ment in 1800, from which he retired in 1814, settled down in 
Calcutta, and devoted himself to religious reform. He had 
already inaugurated a circle for discussing the absurdities of 
idol worship, and published a striking book in Persian called 
Tuhfat-al-Muuiahhiddin (“ A Gift to Monotheists ”). On his 
settlement in Calcutta he established a little friendly society 
(Atmiya Sabha), which met weekly to read the Hindu scriptures 
and to chant monotheistic hymns. In 1820 he issued a selection 
from the Christian Gospels entitled The Precepts oj Jesus the 
Guide to Peace and Happiness, He also wrote Bengali wc^ks 
on the Vedanta philosophy, translated some of the Upanishads, 
entered into controversies with Christian mis.sionaries, and on 
the 23rd of January 1830 definitely established the Brahma 
.Samaj “ for the worship and adoration of the Eternal, Un¬ 
searchable, Immutable Being who is the Author and Preserver 
of the Universe.” He gave nis support to the governor-general. 
Lord William Bentinck, for the abolition of the suttee rite, i.e. 
the custom of permitting Hindu widows to bum themselves on 
the funeral pyre of their husbands. He also worked hard to 
.spread education among his fellow-countrymen, and to improve 
the quality and the prestige of the native press. In 1830 the 
emperor of Delhi bestowed on Ram Mohan the title of raja, and 
sent him to England as his agent. Raja Ram Mohan Roy gave 
his evidence before the Select Committee of the House of 
Commons on the judicial and revenue systems of India. He 
presented petitions to the House of Commons in support of the 
abolition of the suttee rite, and had the satisfaction of being 
present in the House when the appeal against such abolition 
was rejected on the 11 th of J uly 1832, As ^e first educated and 
eminent Indian who had come to England, he received a cordial 
welcome from learned men ; and Bentham addressed him as an 
“ intensely admired and dearly beloved collaborator in the 
service of mankind.” Ram Mohan also visited France and 
contemplated a voyage to America, but a sudden attack of 
brain fever led to his death on the 27th of September 1833. He 
was buried at Bristol, where a tomb was erected by his friend 
Dwarka Nath Tagore. 

RAMNAD, a town of British India, in the Madura district 
of Madras, at the base of the spit of land that projects towards 
the island of Pamban in Palk strait. Pop. (1901) 14,546. 
It is the residence of a raja of old family, head eff the Maravar 
caste, whose title is setupathi, or lord of Adam’s Bridge. The 
estate covers an area of 2104 sq. m., and pays a permanent 
land revenue of £25,000. It is a desolate and generally unfertile 
tract, traversed by the South Indian railway. 

rAhHICO 8 ARAT {Rimnieu Sdrai), the capital of the 
department of R&mnicu Sarat, Rumania; on the railway from 
Buzeu to Foeshani, and on the left bonk of the R&mnicu, a 
tributary of the Sereth. Pop. (1900) 13,134, about 1500 
being Jews. The town rises from a marshy plain, east of the 
Carpathians, and west of the comlands of southera Moldavia. 
Sait and petroleum are worked in the mountains, and there 
is a considerable trade in agricultural produce and preserved 


meat. Ramnicu Sarat was the scene of battles between the 
Moldavians and the Walachians in 1434 and 1573, and between 
the Walachians and Turks in 1634. Here ^so, in 1789, an 
Austro-Russian army defeated the IMiks. In 1854 the town was 
almost destroyed by firt and was rebuilt. 

RAhMICO VALOEA(RiM>iiei« Vikea), or Rymnik, an episw- 
pal city and the capital of the department of Valcea,Rumania; 
situated at the foot of the Carpathians, on the right bank of 
the river Olt, and on the railway from Caracal to Herraann- 
stadt in Transylvania. Pop. (1900) 7317. Three monasteries 
in the V&lcea department, those of Bistritza, Cozia and 
Horezu, are among the finest in Walachia. Besides wine, 
fruit, grain and timber, the surrounding uplands yield 
petroleum and salt. Within a few miles are the thermal 
springs of Olanestzi and the salt mines of Ocnele Mari. The 
city is said to be the ancient Castra Traiana, and many traces 
of old encampments bear evidence of this. 

RAHFOLLA, CODHT HARIANO DEL TINOARO (1843- ), 
Italian cardinal, was bom on the 17th of August 1843, at 
Polizzi, in the Sicilian diocese of Cefalu. Having completed 
his studies in the Capranica College at Rome, and having 
taken holy orders, he studied diplomacy at the College of 
Ecclesiastical Nobles, and in 1875 was appointed councillor 
to the papal nunciature at Madrid. Two years later he was 
recalled to Rome and appointed secretary of the Propaganda 
for Eastern Affairs, and for Extraordinary Ecclesiastical 
Affairs. Consecrated titular archbishop of Heraclea in 1885, 
he returned to Madrid as nuncio, but was shortly afterwards 
created cardinal and appointed to the papal secretarysliip of 
state. New to the Sacred College and free from traditional 
preconceptions, he was admirably fitted to carry out the papal 
policy under Leo XIII. (see Papacy). Rightly or wrongly, he 
was held personally responsible for the rapprochement with 
France and Russia and the opposition to the Powers of the 
Triple Alliance; and this attitude had its effect on his career 
when Leo XIII. died. Rampolla was undoubtedly the 
favourite among the papabili cardinals ; but the veto of Austria 
was interposed (see Conclave), and the votes of the Sacred 
College fell to Cardinal Sarto, who on the 4th of August 1903 
became pope as Pius X. Cardinal Rampolla at once resigned 
his office as secretary of state, being succeeded by Cardinal 
Merry del Val, and ceased to play any conspicuous part in 
the Curia. 

RAHPDR, a native state of India, in subordination to the 
United Provinces. It lies in Rohilkhand, between the British 
districts of Moradabod and Pilibbit. Area, 893 sq. m. The 
country is level and generally fertile ; being watered in the 
north by the rivers Kosila and Nahul, and in the south by the 
Ramganga. The chief crops are maize, rice and sugar cane. 
Pop. (1901) 533,212, showing a decrease of 3-3 % in the decade. 
Estimated revenue, £234,000; military force, 2556 men, including 
two squadrons of Imperial Service lancers. The chief, whose 
title is nawab, is a Rohilla Pathan, representing the family 
whkdi established their power over this port of the country 
in the i8th century. When the Rohillas were subjugated by 
the nawab of Oadh, with the assistance of a force lent by 
Warren Hastings, one of their number, Faiz-ullah Khan, from 
whom the present nawab traces his de.scent, was permitted 
to retain possession of Rampur. During the Mutiny of 1857 
the nawab of Rampur rendered important services to the 
British, for which he received a grant of land assessed at £9000 
in perpetuity, besides other honours. The state is crossed 
by the main line of the Oudh & Rohilkhand railway from 
Bareilly to Moradabad. The town of Rampur is on the left 
bank of the river Kosila, 620 ft. above the sea, with a railway 
station 39 m. N.W. of Bareilly. Pop. (1901) 78,758. There 
are manufactures of damask, pottery, sword-blades and sugar. 
It is partially, and was once completely, surrounded by a broad 
bamboo hedge, which formed a strong defence. In addition 
to a modem fort and several fine buildings, it contains an 
Arabic college, which attracts students from all parts of India. 

There are two' Other towns in Indi^ called Rampur, one 
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RAMSAY, SIR 

RAIUAY, SIR WIUIAII (iSs*- ), Briti^ chemist, 
n^hew of Sir A. C. Ramsay, was bom at Glasgow on the 2nd of 
October 1853. From 1866 to 1870 he studied m his native city, 
and then went to work under R. Fittig at Tubingen. Returning 
to Glasgow in 187a he became assistant in the Young laboratory 
of technical chemistry at Anderson’s College, and from 1874 
acted as tutorial assistant in chemistry at the university. In 
1880 he was appointed to the chair of chemistry at University 
(College, Bristd, becoming principal in the following year, and in 
r887 he succeeded A. W. Williamson as professor of chemistry 
at University College, London. His earlier work was mainly 
concerned with organic chemistry, and he published researches on 
picoline and its derivatives in 1876-78 and on quinine and 
its decomposition products in 1878-79. Later his attention was 
taken up with que-stions of physical and inorganic chemistry. 
With Sydney Young and others he investigated the critical 
state and properties of liquids and the relationship between their 
vapour pressures and temperature, and with John Shields he 
applied measurements of the surface tension of liquids to the 
determination of their molecular complexity. In 1894 he was 
as.sociated with Lord Rayleigh in the discovery of argon, an¬ 
nounced at that year’s meeting of the British Association in 
Oxford, and in the following year he found in certain rare 
minerals such as eleveite the gas helium which till that time had 
only been known on spectroscopic evidence as existing in the 
sun. In 1898 his work with Morris William Travers (b. 1873), 
who from 1894 had assisted him at University College, London, 
and in 1903 was appointed professor of chemistry at University 
College, Bristol, enabled him to announce the existence in the 
atmosphere of three new gases, neon, krypton and xenon. 
Turning to the .study of radioactivity, he noticed its association 
with the minerals which jdeld helium, and in support of the 
hypothesis that that gas is a disintegration-product of radium 
he proved in 1903 that it is continuously formed by the latter 
substance in quantities sufficiently great to be directly recogniz¬ 
able in the spectroscope. Among the books written by Sir 
Willisim Ramsay, who was created K.C.B. in 1902, are A System 
of Chemistry, 1891, The Gases of the Atmosphere, 1896, and 
Modem Chemistry, vol. i. Theoretical, vol. ii. Systematic, 1901, 
and he edited a series of “ Textbooks of Physical Chemistry.” 

RAMSAY, SIR WILLIAM MITCHELL' (1851- ), British 

archaeologist, was born on the 15th of March 1651. He was 
educated at the universities of Aberdeen, Oxford and Gottingen, 
and was a fellow of Exeter College, Oxford (1883; honorary 
fellow 1898), and Lincoln College (1885; honoraryi899). In 1885 
he was elected professor of classical art at Oxford, and in the next 
year professor of humanity at Aberdeen. From 1880 onwards 
he travelled widely in Asia Minor and rapidly became the re¬ 
cognized authority on all matters relating to the districts associ¬ 
ated with St Paul’s missionary journeys and on Christianity in 
the early Roman Empire. He received the honorary degrees of 
D.C.L. Oxford, LL.D. St Andrews and Glasgow, D.D. Edinburgh, 
and was knighted in 1906. He was elected a member of learned 
societies in Eur^ and America, and has been awarded.medals 
by the Royal Geographical Society, the Royal Scottish Geo¬ 
graphical Society and the University of Pennsylvania. His 
numerous publications include: The Historical Geography of 
Asia Minor (1890); The Church in the Roman Empire (r893); 
The Cities and Bishoprics of Phrygia (3 vols., 1895, 1897); 
St Paul the Traveller and the Roman Cititen (1895; Gem. 
trans., 1898): Impressions of Turkey (1897); Was Christ bom 
at Beddekemt (1898); Historical Commentary on Galatians 
(1899); The Education of Christ (1903) ; The JMters to 
tile Seven Churches of Asia (1905); Paidine and other Studies 
in Early Christian History (1906 ); Studies in the History and 
Art of the Eastern Provinces of the Roman Empire (igo6); 
The Cities of St Paul {1907); Lucan and Pauline Studies 
(1908) ; The Thousand arid (Me Churches (with Miss Gertrude L. 
Bell, 1909); and articles in learned periodicals and the 9th, loth 
and iTth Titians of tlin Eneyelopaedia Britannica. His wife. 
Lady Ramsay, granddaughter of Dr Andrew Marshall of Kirk- 
intiltoch,-'accompanied him in many of his journeys and is the 
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Mithor of Everyday Life in Turkey (1897) and The Romance of 
Elisavet (1899). 

RAMSBOKTOM, an urban district in the Heywood parliar 
mentary division of Lancashire, England, 4 m. N. of Bury, 
on the Lancashire & Yorkshire railway. Pop. (1901) 15.920. 
It has iron and brass foundries, machine factories and textile 
establishments. 

RAMSDEN, JESSE (1735-1800), English astronomical 
instrument maker, was bom at Salterhebble near Halifax, 
Yorkshire, on the 6th of October 1735. After serving his 
apprenticeship with a cloth-worker in Halifax, he went in 
1755 to London, where in 1758 he was apprenticed to a mathe¬ 
matical in.strument maker. About four years afterwards he 
started business on his own account and secured a great 
reputation with his products. He died at Brighton on the 
5th of November 1800. Ramsden’s speciality was divided 
circles, which began to supersede the quadrants in observatories 
towards the end of the i8th century. His most celebrated 
work was a 5-feet vertical circle, which was finished in 1789 
and was used by G. Piazzi at Palermo in constructing his 
well-known catalogue of stars. He was the first to carry out 
in practice a method of reading off angles (first suggested in 
1768 by the duke of Chaulncs) by measuring the distance of 
the index from the nearest division line by means of a micro¬ 
meter screw which moves one or two fine threads placed in 
the focus of a microscope. Ramsden's transit instruments 
were the first which were iUuminated through the hollow 
axis; the idea was suggested to him by Prof. Henry Ussher 
in Dublin. He published a Description of an Engine for dividing 
Mathematical Instruments in 1777. 

RAMSEY, a market-town in the Northfi’n or Ramsey 
parliamentary division of Huntingdonshire, England, on the 
south-western border of the Fen country, bn branch lines 
of the Great Northern and the Great Eastern railways, 13 m. 
S.S.E. of Peterborough. Pop. of urban district (1901) 4823. 
The fine church of St Thomas A Becket is transitional between 
Norman and Early Engli.sh, and has a beautiful Norman east 
end. The tower was built in 1672 of stone from Ramsey Abbey. 
An old oak lectern, dating from the middle of the isth century, 
carries a chained copy, in a Tudor binding of brass, of Dean 
Comber’s (1655-99) bo°k on th® Common Prayer, and a 
black-letter copy of Erasmus’s Paraphrase of the Go.spels. 
There are many interesting tombs in the churchyard, and 
the church register contains several entries relating to the 
Cromwell family, who removed hither from Huntingdon and 
owned the abbey estates till 1674. Of the ancient Benedictine 
abbey, the only remains are a part of a gateway, a lodge (a 
beautiful Perpendicular relic) and some buttresses, while some 
broken stone arches and walls remain of the conventual 
buildings. The modem mansion of Ramsey Abbey contains 
many documentary relics of the abbey, as well as an early 
monument representing the founder. 

According to a i3th-centuTy chronicle of one of the monks, 
the name Ramsey is derived from the words “ ram,” referring 
to the tradition of a solitary ram having taken up its abode 
here, and “ ey ” meaning an island. Ramsey, however, 
was not completely insulated, like some of the monasteries of 
the Fen district. The abbey was founded by Ailwin, earl of 
the East Angles, in 969, and a charter of King Edgar granted 
lands and privileges for the purpose. Ramsey Abbey was 
noted for the school established within its walls, and for its 
library of Hebrew works. Its abbot was mitred. The lands 
were granted after the dissolution to Sir Richard Cromwell. 

RAMSEY, a seaport and watering-place on the north-east 
coast of the Isle of Man, 15 m.' N.N.E. of Douglas. Pop. 
(1901) 4739. It lies on the wide Ramsey Bay, at the mouth 
of the Sulby river, the estuary of which forms a small harbour. 
To the north and west the country is flat, but to the south the 
lower slopes of the North Ballure hill rise sharply. A creek 
of the Sulby river on the north aide of the town is formed 
into a picturesque lake. The (Jueen’s pier permits of the 
landhig of passengers at all times, and Ramsey is served by 
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frequent steamers from Liverpool and other ports. The 
shore of the bay is sandy and gently sloping, and excellent 
bathing is afforded. A golf links, a geological and«antiquarian 
museum, the Mooragh Park by the side of the lake, and the 
palace or concert h^, are among the attractions to visitors. 
Ramsey is connected with Laxey, the summit of Snaefell, and 
Doughs by electric tramway, and has coimexion with the 
western part of the island by the Manx Northern railway. The 
Albert tower, on a wooded hill above the town, commemorating 
a visit of the Prince Consort in 1847, is a favourite view-point. 
The harbour has some coasting and hshiag trade. 

RAMSGATE, a municipal borough, watering-place, seaport 
and member of the Cinque Port of Sandwich, in the Isle of 
Thanet parliamentary division of Kent, England, 79 m. E. by 
S. of London by the South Eastern & Chatham railway. 
Pop. (1901) 47,733. Tb's's one of the most popular resorts 
on the Kent coast, well situated on the east coast of Thanet, 
practically contiguous with Broadstairs to the north, with 
which and Margate to the north-west it is united by an electric 
tramway. During the season steamers coimect it with London 
and the intermediate watering-places on the north coast, and 
with Calais and Boulogne. Tlu harbour has an area of 42 acres, 
and a considerable coasting and fishing trade is carried on. 
There is a fine sea front, and the beach is of firm sand. The 
promenade pier was erected in 1881. Near it an obelisk 
commemorates the departure of George IV. to Hanover from 
here, and his return, in 1821. The church of St George 
was built in 1826, its tower forming a conspicuous landmark, 
and the Roman Catholic church of St Augustine was built 
from the designs and at the expense of A. W. Pugin, who 
was long a resident here. The neighbouring Pegwell Bay, 
famed for its shrimps, is supposed to have been the scene 
of the landing of Hengist and Hor.sa, and at Cliffs End (Ebbs 
Fleet) a monolithic cross marks the landing-place of St Augustine 
in 596. On the summit of Osengal Hill, about a mile to the 
west of the town, a graveyard of early Saxon settlers was 
discovered during the cutting of the railway. The remains 
proved it to belong to the sth and 6th centuries. Ramsgate 
was incorporated in 1884, and is governed by a mayor, 
6 aldermen and r8 councillors. Area, 2304 acres. 

Ramsgate (Ramesgate) was originally a small but com¬ 
paratively prosperous place united until 1827 to the parish 
of St r.awrence. The charter of Charles II. mentions it as 
having been “ time out of mind ” a member of Sandwich. 
In 1884 it was incorporated by royal charter, under the title 
of mayor, aldermen and councillors. A commission of the 
peace was granted in 1893. Since then the jurisdiction of 
the Qnque Ports’ justices has ceased within its limits, which 
include the parishes of Ramsgate and St Lawrence Intra. A 
daily market was obtained in 1784 by grant from George III. 
No fair was then held, but from 1792 onwards there has been 
one yearly on the loth of August. Under Elizabeth, Ramsgate 
was still unimportant though possessed of a fair before the 
reign of Henry VIII. After 1668 the growth of trade increased 
its prosperity, and at the beginning of the reign of George I. 
the pier was enlarged and pier-wardens appointed to collect 
the droits. In 1749, having been selected as a Harbour of 
Refuge for the Downs, it underwent great improvements, and 
henceforward paid £200 yearly to Sandwich out of the droits 
for clearmg' the Channel and repairing the banks of the river 
Stour within the Liberty; but by 1790 the harbour was of 
small account. 

RAMSOHB, in botany, the popular name for Allium ursmum, 
a bulbous plant 6 to 18 in. high, with ovate-lanceolate .stalked 
leaves tapering at the apex, surrounding a naked stalk bearing 
a flat-topped umbel of snudl white flowers. A rather pretty 
plant, common in woods and in hedgebanks in spring, but with 
a pungent garlic-like smell, which is characteristic of the genus ! 
(see Axliuk). 

RAMOS, PETROS, or Fiekkb de la RamSe (1515-1572), 
French humanist, was bom at the village of Cuth in Picardy 

1515, * member of a noble but impoverished family;.his 
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father was a charcoal-burner. Having guned admission, in a 
menial capacity, to Ae college of Navarre, he worked with bis 
hands by day and carried on his studies at night. The reaction 
against scholasticism was still in full tide; it was the transition 
time between the old and the new, when the eager and forward- 
looking ^irits had first of all to do battle with scholastic Aris- 
totelianism. Ramus outdid his predecessors in the impetuosity 
of his revolt. On the occasion of taking his degree (1536) he 
actually took as his thesis “ Everything that Anstotle taught 
is false.” This tour de force was followed up by the publication 
in 1543 of Aristotelicae Animadversiones and Dialeeticcu Par- 
titiones, the former a criticism on the old logic and the latter 
a new textbook of the science. What are substantially fresh 
editions of the Partitiones appeared in 1547 as Institutiones 
Dialecticae, and in 1548 as Scholee Diaiectieae ; his Dialectique 
(tS55), a French version of hb system, b the earliest work on 
the subject in the French language. Meanwhile Ramus, as 
graduate of the university, had opened courses of lectures; 
but his audacities drew upon him the hostility of the con¬ 
servative p^y in philosophy and theology. He was accu.sed 
of undermining the foundations of philosophy and religion, 
and the matter was brought before the parlement of Parb, 
and finally before Francis 1 . By him it was referred to a com¬ 
mission of five, who found Ramus guilty of having “ acted 
rashly, arrogantly and impudently,” and interdicted hLs 
lectures (1544). He withdrew from Paris, but soon afterwards 
returned, the decree against him being cancelled through the 
influence of the cardinal of Lorraine. In 1551 Henry II. 
appointed him professor of philosophy and eloquence at the 
College de France, where for a considerable time he lectured 
before audiences numbering as many as 2000. He publbhed 
fifty works in his lifetime and nine appeared after his death. 
In 1561, however, the enmity against him was fanned into 
flame by his adoption of Protestantism. He hod to flee frcHn 
Paris; and, though he found an asylum in the palace of 
Fontainebleau, his house was pillaged and his library burned 
in his absence. Hevesumed his chair after thb for a time, but 
in 1568 the position of aflairs was again so threatening that he 
found it advisable to ask permbsion to travel. Returning to 
France he fell a victim to his opponents in the massacre of St 
Bartholomew (1572). 

The k'gtc of Ramus enjoyed a great celebrity for a time, and there, 
existed a school of Ramists boasting numerons adherents in France, 
Germany and Holland. As late as 1626 F. Burgersdyk divides the 
logicians ot his day into the Aristotelians, the Ramists and the 
Semi-Ramista, who endeavoured, like Goclenius of Marburg, to 
mediate between the contending parties. Ramus’s works appear 
among the logical textbooks of the Scottish universities, and he 
was not without his followers in England in the 17th century. There 
is even a little treatise from the hand of Milton, published two years 
before his death, called Artis Logical Plenior lustiMio ad Pilri 
Rami Meihoium concinnata. It cannot be said, however, that 
Ramus's innovations mark any epoch in the history of Icmc. His 
rhetorical leaning is seen in the definition of logic as the ” an dis- 
secendi" ; he maintains that the rules of logic may be better learned 
from observation of the way in which Cicero pmuaded his hearers 
than from a study of the Organon. The distinction between natural 
and artificial logic, i.e. between the Implicit logic of daily speech 
and the same logic made explicit in a system, passed over into the 
logical handbooks. Logic falls, according to Ramns, into two 
parts—invention (treating of the notion and definition) and judg¬ 
ment (comprising the judgment proper, syllogism and method). 
This division gave rise to the jocular designation of judgment or 
mother-wit as me " seennda Petri." He is, perhapa. most suggestive 
in his emendations of the syllogism. He admits oiriy the first three 
figures, as in the original Aristotelian scheme, and in his later works 
be also attacks the validity of the third figure, following in this 
the precedent of Lanrentius Valla. Ramus also set the modem 
fashion of deducing the figures from the pdsitian of the middle 
term in the pramiM, Instead of baaing them, os Aristotle does, 
upon the different relation of the middle to the so-called major and 
minor term. On the whole, however, though Ramus may be 
allowed to have advanced logical study by the wholesome fermenta¬ 
tion of thought which he caused, there is Uttle ground for his pre- 
tontieus cli& to aupersede Aristotle by a aow and independent 
system. 

See Waddington-Kastus. D» fetri Rami vita, scriptis, phitosophia 
(Paris, 1848) ; Charles Desmaxe, Petrus Ramus, proiesseur au CaUtge 
de France, sa vie, ses hrits, sa mart (Paris, i8r>4); P. lobstein. 
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<anQwpyfct(gau«,.ie6a^> J^t>weB..JE»aWfA Sl»ptus 
{tendon, 1S93)K. rrantL '“iJber P; Rainua in XTiliuKtnet 
httvng H. HBMfap af‘Mod. PM. (Eng: 

tMMs,, voli i. tS5 ;• Obttidin.Ulimitmus dbx tf^iumUM 

Lfiptif 

RAWUSiOl- Th» iwUe ttaiiaiii fam^ (rf: RaraasiiH— 
spelling' adoprtedi itv the pufaiic«.tioniai the Ncarigatiamr tfan^ 
it is elio irntten.' RamutNO) RAisnnusia^ Rannusioj te.-r-was 
one 4it note to litanry ‘ and' offidal ability during- at ieatt. four 
gensratibni. Itstunigihahhioaie wee ia>HintiiBv and the-munu 
cipality «(> that ci^ hsui within, rim Uwt (ew years: sat up a 
t^hat on the’ town baU bearing' an. insoriptifni whioh may be 
itiiie rendorad: “ 'fhe raunioipuikyi oi' Riminii hew records tlie 
clMin of thein city tO' the fomiiy of the RhnmsioB, adorned 
daring' the igth and' trith oentacics' by, the illuotrious jurist 
and man of let«en>rtDlo the cider,.wboirEndend.tttejwork. of 
Volturiai, outi feUoWrcitizen, iatoi thei vearnacular'; by. the 
physician 6iralamo, O' most, successful student of Oriental 
Umgueo, and the ftrst to.present Eturope within translation of 
Avicermn.; aoid by Giovanni' Batrista, oosmogropber to, the 
Venetian republic and seuretary to the'Council, of 'ilent.who 
bequeathed to the woiid that fimous collaotioniof voyages and 
tiennels, regarded'in. his'own day as ai maxvdious woiic,, and 
gdll'full ofiauthority among ail'.oivilizedmations.” 

PsioiO' me Eijbbr (c. 144^1506), the first of those thus 
commemorated; migrated in 14.^. from Rimiriii U)< Venioe; 
where Ho obtained fuE citizenship,, studied laov and beoanM 
a member of) the magistracy; filling, the offices of viearia,. of 
jodioial aateasor; andi of'(toaiiial,ju^e‘under vacrious adminis¬ 
trators' of the’ Venetian'piorincesi on’, the’ continent, lie con* 
tinuedj however, to mrintain relwtiemS’ with the Malatesta 
prtnees of his > native oity, aiid in 1509 nsgotiated with, them 
the' oesiioa ah Rinrini to the republic.’. The wife of Paulo; 
bearing’ the singahr name of. l^yris' Mooachio, bore him 
three sons and. four daughters. Baolo- died at Bergamo on 
19th’ August I god at the age of sixty.'three, and was hutstd 
in S. Agnstino at Padna. Paolo was. the author of a. varie^ 
of. legal treatoesiand’ the’like; and.olta puUisbed at Verona in 
1483 both ai comaoted edition and' an. Italian' tran^tion of a 
onoT’famous’book; Kutetriaej if* wmaftOTidedioatingihoth. to 
Pandolfo Malatesta of Rimini.' 

Girolamo. (i4.eo-i4S6),. youngpr brother of Paolo, had a 
notable histoyi Alter he had studied, medicine at Padua 
pubKo ’Suspioibn' was roused'against him inicoimaxioa with, the 
death erf aufedy'with whom he-fiad had somelove passages, and 
this ran, so.high, that he was fain, by. help of his brother Paolo, 
to whomihertransfenred ,his'property,.to.make his escape (about 
148^'-148^^ to’ Syria a/nd- to take up> has abode at Damascos,. In 
i486 He removrf'to Beyrout, and died'the same year, killed', 
as. the. family chronicler rdatrs, by a surfeit of “ certain fruit 
that we call aemflUnri and albiioccht., hut which in,that county 
are known' a.* memafrancki” a. title which English', sailors in 
sontfirm regions'still'give to apricots’in the vernacular pnra’- 
phrase, oi kHljakns... During his stay m Syria Gifolamo jttnfiCd 
Arabic and.made aiiMw translation.oi. Avicenna, or rather„we 
mayaasume, of'smne part of that autlion’s, medical works; (the 
Canon:?). It' was, however, by no means the fnat such trans* 
iMion, asiis erroneously aHeg^.in the Rimini inscriMion, for 
the’Caaonihaii baon translated by Gerard.of.Cremona;(d..’ii8j), 
and' fliiR’ version was. frequently-issued- "from the early pressi 
Gifdamo’i- tnuwlation was never printed, but was ueed by 
e^tors of; vermons published at'Venice ip'1579 ao'* 1®°®- OtHrt 
worka, of this,, qifertionable member of the. bouse. of Ramusio 
eansiitediof!tnedieid}andlphikMDpliioal’tiacts andi Latin peems; 
some of wRith tiBt"were iirclbdbd ii#a coUeotiwi- published'at 
parkin lyfti.* ,’f- 

Gian the.elifcst mn of Paolo Kamdsw 

and Tbniyrlsr.Mndhiii, iraa bom' Treyiaa-inr tgdg (June aa), 
Having been-idgdlillM «» VenioB'and at Badua, atiao'eaiay 

'-B<rth'’wo(|k*<ayaln, 4 ho, 8 riti‘ai.»iu»eum., 

*'■ TTeaiadtiAklwiiinBiiliifliiirminii it^QmnfuiJllns/rum Podarum 
... . A«SNt'<W’V|Wwr<)«i @ir«lasiQ’s are.8rossly er.atic. 


aga bee anteredi the public; aervite (rgog), becomiag hn 15x5 
secttSaty oh the seuke. and' im secretary of the: Cotmail 
d'. llem. Har alao served', the' legaitilio in various’ missianst to 
focei^ states, eg. to Some; to; Switkerlond, ondi to Eranoe, 
travi&ing over, much; of the: latter country by ^cial desire 
of the’ lung;. Louis Xli.. He.' also) on: se-nend occassona. filled 
the office okoaaaUttr gmndk. In. i^agi he married' FTanoesdiina, 
danghlcE o£ EraBceseo.NavagEn}; a.ooblot-a papal dnpansnition 
being’, raquiied on account, di her being, cousin ta- hm moffieT 
TomyrM.. liy this lady he had one son, Padb. In’ his eld 
age Ramusio reaigned the secretaryship, and retitai to the 
Villa Ramnaia, a property on tfaeiriven Masenga, in thr provucc 
d Padua; which had been bestowed on His fathar in 11504 
ini cocQgnitioni d. his sccviocsi im the acqmsitkm oi Rimini, the 
yean before;, lihs driigbts of this?letreati are. celebrated in the 
poems, and) letters d sereral of; Gian Batlssta’s' frietuia. He 
aisQjpassessed a house ah Padna .in; the Stroda del.Batriarcato, 
a mansion noted, for'iu paintings .and for its-collection'obancient 
sculpturB and: insaiptions. These, tou; arc aommemomted 
by various writers. A few, days: hriore. hi& death Raunusio 
removed toi this luniss in Padua’, and' there; died; loth of July 
iSSJi- at the age of; sevonty’-twa. He waa,. by hb, owtu d^ize, 
buriod' at Venice,, in the tomb, which, he h^. made for bis 
luothcn, in Santa. Maria; deU’. (Qrto. Hit wife’s- dc^h had 
aeaimtdiin 1536. In the.-worlf.called JfwreHiN MimtMfulliantm 
(Venice^. 1761, vol. i; pii. bdv.. Noi. 6) there is represented a 
iritb^ntury madal of Satnurio;.which looks a genuine like* 
nesB,.and: a bronze example: ofi which, without the reverse,^ is 
preserved in St Mark’s Library.. There was a portrait ofi him, 
represented at. in- crai’meatioB with Andrea Giudenigo; in 
the Sala del' Maggior Gansiglioi but in 157,7 this perished in a 
fim,. as did alto a portcaiti of, hia father, Paolo. A professed 
pocitiaib of Gian; Battista by France.'tco GriseHini, m; the Sala 
dolU)' Scudo, appears to be, like the compankm. portrait of 
Mkreo Bede,, a; vMsk of fatray.. A, public nautacal school at 
Rimini recrived from the govetsiroent the.-title of the Islituto 
Ramusio. 

Ramusio waa evidently ai general, favourite, as he was free 
I from pushing ambition; modest and. ingetruoua, and,, if it he 
I safe to judge from-some of the dissertations in hia iVowgaf^i, 
must have been a delightful companion;, both’ his friend 
Giuati and the-historian, Giustiniani,^ speak of him with the 
strongest aSeetion. He’ had alao a great r^utation, for 
learning; Before he was tiurty Aldua> Manutius the elder 
dbdicated-tO'him,his edition,o{’,QuiBtilian (rgi4).; a few years 
later (igrq): Fcanoesoo Ardatsa, ULSoribed to him an ediUon of 
Livy, and in igaS Bernardino Donati did the like with to 
edition of Maorobiui and Gensorinus. To Greek and Latin 
and the modem, languages of souritemi Europe, he ia said; to 
have added a knowledge: ef; “ Oriental tongues,” but. there 
is no evidence how far this went,, unless we aocept as such, a 
statmnent that) be wos^ selected: ku tggoi on< account of this 
aacomplishmeot to investigate, the case rof one.David,,a Hebrew, 
who, claiming to be of the royal house of Judah, wished to 
establish himself, at Venice outside of the Ghetto.* But 
RamusiO' had witnessed, from, his boyhood the unrolling of 
that great series of discoveries by Eoriugal and Spain in\E^ 
and West,, and the love of geography tbusi kindled in him 

i-Xlie leverMiiSrsm.ainQrplious.xnap. Xhebcok is in.the.Bntisli 
Museum. 

•'Aerviti Vinetonfm . . . Historili, bk. xrv. 

* Ramusio'fl report on this Hebrew is preserved in ttto olanse'of 
Maions.Saitadb, andii» printed; tofiitognai. iti.fa.ou*Him», Bavid 
reprasented himscU as. a .prince of the Bedouin Jews who haunt the 
caravan-raad between Damascus and_ Medina he claimedTo lie not 
oidy a great 'warrior covered iwitli wdundebuf great! alto »• the lew 
and'in thacsflain, and to Have been'inspired'by'flbd tocondtett'the 
dispensid tribes' to' the Roly tondr aiidi to: retaild' the-'templet in 
this view he-had-vUifed Pmstar ]ohn.and.the, Jpwsjm.hiaku^pm. 
and then various European countries. David was dark iB'Complexiom 
" like an Abyssinian/' lean, dry and Arab-like, well drived* and 
well; attended, full of'pretensions^to’.aarrimawrkl oaoaliKWlmow- 
IstlgB’.'aiidiwIifk-eatltnsiastiB ideas atooutihit rniwton. wfnlst-the’Jew* 
regarded.him as-a-veritable tMesgiah. 
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mads. that, bituiohi of' kncnvledffe'; through' life hi8>ct>M£ afittdy 
andldeiight., Heiis,said,.with the asaiatancet ofJriends’.toudiad 
by, suna. fiiuna,, to bava opened- ai- aohool jon geoggtaidty 
in his houaeat Vemoe.. And'it appeaw.ftotBa.leUer addressed 
to him! hy his friend Andtea tiavagero« that! asieecif;at< 1523 
the. peeparatiion of material: for hia gteat work, bad a^e^y 
begun. The task hndi been, suggested, and enoouiaged,, as 
KamusiO'himself states.la a dedicatory, epistU toi the famous 
Girokmo Fnacasbm, by; that soholoi, bis lifelong, ftiendi 
w address to the saoe penooage inde^. introdiwittd eachi of 
the three volumes,, and, uii the brat the: write^ speaks of hki 
dosim to. hegpeath toi poekerityv along, with his labaairs,. “ a 
testimony: to. the long: and- holy friendship that had. eiidsted 
between the two,!’ Thoyi were contemp«aries:in ,the strcteit 
sense,- (ffamusio- 1485-1557,; Bracastorius 1483-1553), His 
correspondenoe, whioh waa. often 1 devoted to the o^ectinn 
of new nsateriai, foe his work,, wan immense, and onbraced 
muny distinguished, men, Arnomg. those whose names have 
stillr am odour, of . celebrity, were, EracastONi,. just', mentioned, 
Oudinal'I^troiBeenbo, Oamteno’de.Guez, and Sebastian.Cabot; 
among leaser lights, Vetter, Fausito, Danieli Barharo,, Paolo 
Manuxio, Aiidnea Navaigero,. the: oardinals Gasparo Coutarini 
and'Greg£aio Cortese,,aodi the .printer Tommaro Giunti,. editor 
after Bamusio's deathtol'the'AiHu'iahoNt. 

Two volumes only.of the JV<jwgoi«Virtf.«'Kwgjt wore published 
durii^.the'lifc'Of Gian.Baftlstat vol. i. in.1550, vol. iii. iau556; 
voL ii. did- i»t. appear, till 1559, , two j'cars after Iwi death, 
delated, as his-friend and printer T. GHinli/cxpiaina; noboedy 
by that event but by a the in, the! printingrofioe (November, 
1557),.which.destroyed atpart.of the material,which'had been 
prepared. It had'bcen Rwnusiuis/intention.Uopublish a,fourth 
volume; containing, as be mesttions himself, documents relating 
to the Andes, and, as, appears, from one of the prefaces, of 
Giunti, others relating to explorations,towards the Antarctk:.'- 
Kamusio's uollectioo wda by. no means, the hist- of' the kind, 
though it was, and. we may suy on the whole-continues.to be, 
the best. Even before, the invention of the, press such col- 
ketions were known; of which that made, by a certain lung 
John of VpreS, abbot of. St Btrtin, in. the latter, half of the 
t4th century was most meritorious, and afiorded in its- tran¬ 
scription a splendid field fortembolbshment by the. miniaturists; 
which was not.diaregaitled. The best of, the printed coUeotiuns 
before Ramusiuis was the Ntumt: OfUs,, edited, at Basel by. 
Simon Grynaeus in ,i53a(.andirei88ued, in 1537 and.i5S5«. This, 
however, can boast of no driquisitious nor of mucli editorial 
judgmc&t. Bamusio'.s colleetion is in these rospeets far, 
superior; as well as. in the variety and, fulness of its. matter. 
He spared no. pains, in- ransockii^ Italy and the- Spaaish 
peninsula for contributions,, and in tramsiKtiiig' them, when 
needful .into the racy Italian of .his day-. Severed of the. pieoes 
are very rare in any other, shape than that eKhihit^ in 
Kamusio’s coHeetion;. several besides of, importance--ng; 
the invaluabk travels of Barbosa and. Pigafetta’s account of, 
Magellan’s voyagD—were not publicly known.in any oompiete 
form till the preaont century. Of two important articles 
at. least the onginak, have- never, been otherwise printed or, 
discovered; one ofi these is the Summary of all ike Kingdoms, 
Citiis, antl.Nalims.ftotn:lho Red Seaito Ckina, a work tracslatsd 
from, the, Portuguese,.and dtutiug-apparently frorn about 1535; 
tlm other, the remarkable:Hamusian. redaction of:Marco 
((7.».)'.. The Prefnlimtt) EsposUiooa and, DickiaiwiortOi. whit* 
praoede' this venioa. ot Marco Balo’» book, ore the. bmt and 
amplest examples;of-.Ramusiok own style, ais an editor. They 
are. full of! good sensa:asd.uf. inberesting. remarks derived fetun. 
his- large reading and- experience, and few pictures in words, 
ware ever' touched more delightfully than that in. wluch he. 
sketches the.retutn of the.BoJo family to their native dty,.a8, 
be.had received it in the traditions,of the Ven^an'elderfi. 

There, were several editions of tbs Navi§fiioni e Viaggi, .aai 

’ See In vol. ill. the end of Ramusto's Discorn on the eonqnort- 
of Peru, and Gwntl's " AUf Lettori-" in the 3cd!edHlon.of'^>hnt' 
volume. 


osi additamsi continnad tQ. bt: made- to: thm savmd' vohmeaia 
good., deal of biblfogiapiuoal interest, attoohes. to these various 
madiheationK? Hie two, volumes (i. and. iii;). pnMlriMA in 
Ramusiola lifetime: dh; not bear his name, on the' titlbipagn; 
nta. dues it appear 'm die addresses toi his, friend, Fraatsloriai 
withiwhMh these volumea-begm- fw, does also the secood and 
pcBdmaous volume); Tihft editions: ol voli. i. are- aa ioltoirac 
t8S«i. ^m, .1588) r6o6, ihis.!* The edition of\ 1554 

oantasDS.tfamfollowing aitidas which art not bi that of isgo-: 
(by.cupions.index; (^i“Nacr. di-un,CompBgno.di Batbesai”; 
(3) “Infommationi drliGii^an!”;; (4)i“'AlHjL««Dii (fii Gwre <k 
BwrrQS,”y (5); “Gapitolii eatrwtti da di Baims;” The edition 
of 15631 adds to, these a, pretoinory leaf ccticcRring':'Riuna<rio, 
“ TommaBOiOhinriralii Lettorii.” Aften i^h^itben'is novchsnge 
in tfar contents, of this, volume,, only, in the thle-page;. It 
should be added that in: tha editkm, of 15541 there arm three 
douhle-pagB' woodcuti maps (Airies;. India; and India, extra 
CanfBsn)^ which do'not existiinithB-editionjofrssa, and which 
are rnpiacsdi. by ooppeqilstt; - maps in; subsequent editions. 
These: maps: are often, missing, Tha- editiona; of voh iL axe 
as follows:. 1559, 1574,. igdj, ifcd There; sa-e- in y srt a nt 
additions in. the 1574 copy, and still further additions in. that 
of 1583, The additions made in. 1574 ,w«b,: (4,).-“ Herbsnrtein, 
Della, Moscovia, e della Kussia”; (s)- “ Vioggio in Pmsis;, di 
Caterino' Zetw ”;- (^. ‘‘ Scoprimento’ dell’ Isola Frislanda, 
&c.,,per:due ftatelll Ztni”; (4) “ Viaggi'in Tartaria. per alcuni 
frati Minor! ”; (5) “ Viaggio del Beato Odorico ’’ (two versions). 
Further adilitacau. made in £583,'were:, (i-)',‘*llaj%;rirM»idi 
Seb. Gabota,"; (2') at the- end go, ff- with, ftnrii pagination'; 
containing ten, articlee' en “Sarroatia; Pedemia, Eitiniania, 
Btosria,.Livoni^ Moscovia, and the Tartars by Altas. Gnagnino 
and Mlatten di, Miefaeovo/” The two- Istesti " editions,” of 
voh ii..am-identical, tie, from the same type^ wiriuaiobange of 
titlbpage ooly,,, andi £v neprinti o£> the' last leaf, of: the. preface 
and, of: the - Ikst leaf of the, book. But the. last. circumstance 
daesr net? apply to oil copies.. In one; whilst the title bears 
i6b6y the coiopbeo beats “ Appresso i; Giunti, 1585.” Voli iii, 
editions' ane* o£ 1,556). 1565 and. 1606.^’ There is no practical 
difference botweemtlie fcst two, but that-.ofjifiQd hos' fnrty'five 
pages of impmlant; new matter, which embraces the l^amls 
of Cesare Fedrici onFederiri In.IndiB; one of the, most valualffe 
narratives of the i6tb' coDthry;, and Thite Vvyaga af the 
HoUandars aiti ZstUandietts' fa, (Vkoa: Zemblt'. and, GromlMd, 
VoL. iii. also, contains (omitting maps: and: figures insetted in 
the text, or with.type-on: the revencJ.aitwmpagB,topographical 
view of Cuzco, a folding, map of Terra. Nova, and ladiradcc, a 
two-page, map of- Brazil, a two;page map ofi Guinea,, dec;, a 
twepage, map of Sumatra, a two-page- pictoriali plan' ofi the 
town, of- Horhelaga in New; France,, and- a- genend; map of the 
Now Woikl im a, bomispliere. Urunetia, statemoit raomaoda 
issnes of voL.ii: in'i564; and of vol. iiL in 1613; biit:thBeiHan 
to have no existence.. It, would; thus appeas- that a set of 
Kanra.sio; to be ax complete' as paastblHy. should' embrooe— 
fee voL L, 1563 or any subsequent edition-; for vol; ii,, 11583 
or 1606; fonvoL.iii,, i6a6. 

Faqu} (GbtaiiAiao. Gaskase).^ (i^gs-iboo) was the only, 
child of: Gian. Battista; and- wbe. bom oi the 4th. of ijuly 1532, 
Like his father, he.maintaineda'laxgB.'acin]Bpomleocewithiiiiany- 
peisons of learning' and, note. Ih, 0541 Fmnceaea Gontarini, 
procurator ol St Mark's, bRm^irmii:Bnuaehra,M 9 u.ofiVille-- 
hardouin's History of- ike Cmqmst. af Gootsimknaple, which 
he prceented toithe Gouneil of: Ten. la 1356 they pwblidy 
-ardbred its, translotumi into Latin, and' gave the cemmission 
I to-' Paolo Rlinmiaioi His< fautier abo. seems: to have taken- 
I rnucfai interesb-in-the work, for: a MS, ventEwulatitvanslatioai by 
^htm.eedsts in: the Marcnaa; Baniotfiboaki was.not'oomplfted' 

. * Bnuietl8;tfat«Mnt»Qa-thBsubiectaie:borrow«di,Mdiiiob,mi)ita 
accorate.. The detail: iu.Cigpgna seem to be accurate,,hut.it, ia, 
"imie as to the defibieocies ol the earlier editions. 

* AU'of these are In the British Mhseiim. 

*'AU at tbs British-Museum. 

° This person and his, son, affected the spelling Blannusio. 
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til! 1573, many yeort after the father’s death, and was in fact 
a paraphrase enlarged from other sources, thus, according to 
Cigopui’s questionable judgment, “ converting the dry story 
of Villehardouin into an elegant (fioriia) historical work.” 
It was not published till rhoq, nine years after Paolo’s death ; 
nor was it ever really reprinted, though it became the subject 
of a singular and unintelligible forgery. For Jacopo Gaffarelli, 
who was sent to Venice to buy books for Richelieu, having 
apparently procured the “ remainder ” copies, removed the 
title and prdiminary pages and substituted a fresh title with 
the date 1634, and a dedication to his master the cardinal.’ 

Gikolamo Giussppk (1555-1611), the son of Paolo, was 
born at Venice in 1555. He entered the public service in 
1577, and was employ^ iu connexion with various foreign 
missions. In 1601 he published at Lyons the French text of 
Villehardouin; and, brides an Italian translation of this old 
historian (who seems thus to have furnished occupation for 
three generations of Ramusios), he left behind him a Storia 0 
Cronaca di Casa Ramusia, a folio MS still in St Mark’s Library. 
He died at Padua in 1611, and his posterity did nothing to 
continue the reputation of the family, official or literary. 

Besides the circumstances to be gathered from the Navigatiimi 
regarding the Ramnsio family, see the Iscritiom Ytntft of Emanuele 
Cigogna. There is also in the British Museum Monagrafia UUa il 
14 Mofio sSSs ... by Guglielmo Carradori (Rimini, 1883); but 
hardly anything has been found in this except the inscription quoted 
at the beginning of this article. (H. Y.) 

RAMADE. HAHAOEO OOVIND (1843-1901), Indian lawyer, 
reformer and author, was born on the 16th of January 1843 at 
Niphad, in Nasik district, of a Chitpavan Brahman family. 
When his ffither was minister at Kolhapur he attended the 
Anglo-vernacular school in that town, and joined the Elphin- 
stone Institute in Bombay at the age of fourteen. He was one 
of the first graduates of the Bombay University, taking the B.A. 
in 1863 and the LL.B. in 1866. Having entered government 
service he became presidency magistrate and then fourth judge 
of the small cause court at Bombay in 1871, first-class sub-judge 
at Pooiui in 1873, and judge of the Poona small cause court in 
18^, after which, as special judge under the Deccan Agricul¬ 
turists’ Relief Act from 1887, he came into close contact with the 
difficulties of the agrarian classes. In 1886 he was a member of 
the finance committee appointed to report on the expenditure, 
both imperial and provincial, with a view to retrenchment. This 
service won him the decoration of C.I.E. He became a member 
of the legislative council of Bombay in 1885, and occupied that 
position until raised to the high court in 1893. Being an 
energetic social reformer, he directed his efforts against infant 
marriages, the shaving of widows, the heavy cost of marriages 
and other social functions, and the caste restrictions on travelling 
abroad. He strenuously advocated widow remarriage and 
female education. He was the founder of the social conference 
movement, which he supported till his death. In the political 
sphere he founded the I^na Sarvajanik Sabha, through which 
he frequently helped the government with sound advice._ He 
was also one of the originators of the Indian National "Con¬ 
gress. In Bombay University, where he held the offices of 
syndic and dean in arts, he displayed much organizing power 
and great intimacy with the needs of the student class. Him¬ 
self a thorough Mahratti scholar, he encou^ed the translation 
of standard Engikh works, and tried, with seme success, to 
introduce vernacular languages into the university curriculum. 
Tboi^h reared in the strictest tenets of Hinduism, his deep 
religious feeling and trained intellect craved something higher 
and broader than he could find in the traditional forms and 
orthodox teaching of his race. The same spiritual want being 
felt by many enlightened Hindus, he joined with his friends. Dr 
Atmaram Pandurang, BaJ Mangesh Wagle and Vaman Abaji 
Modak, in founding a new sect in Bombay known as the “ Par- 
thua Samaj.” Tliis community resembles, in all essential 
points, the Brahma Samaj of &ngal. Its principles of en¬ 
lightened theism are based op the ancient Vedas. He published 
> la the Mtish Museum. 


books on Indian economics and on Mahratta history. He died 
on the t6th of January tpot. He left no children, but his widow 
continued his jvork of social and educational reform at Poona. 

See G. A. Mankar, Justict M. G. Ranadt (Bombay, 1902). 

BANAVALO (Ranavalona) III. (1864- ), the last queen 

of MadagasCM, bom in 1864, was a great-niece of Radama I. 
Her name originally was Razkfindrah^ty, but on succeeding to 
the throne of Madagascar after the death of Queen Ranavalo II., 
on the 14th of July 1883, she assumed the style of Ranavalo III. 
Although nominally queen, she took no share in the government, 
which her prime minister, Rainilaiarivony, had controlled 
since 1864. After placing her on the throne, he married her 
before the close of the year. Ranavalo became queen just after 
the French had revived their claim to a protectorate over the 
island. The Hova government refusing to admit the claim, war 
broke out, and several sharp engagements took place. The 
French bombarded the coast towns, but were unable to reach the 
interior of the island, where the strength of the Hova lay. In 
December 1885 a treaty was concluded by which it was agreed 
that the government of the French Republic should represent 
Madagascar in all foreign relations, but that in internal matters 
the Hova government should be independent, as formerly. 
During the next ten years French influence was quietly extended 
over the island, in spite of the efforts of Rainilaiarivony, who 
pursued an anti-French policy, encouraging English and Ameri¬ 
can planters and traders. In 1894 differences on commercial 
and territorial questions arose between the Hova government 
and the French, which terminated in war. In 1895 a well- 
organized expedition was despatched from P'rance to subjugate 
the island. Many of the inhabitants sympathized with the 
ii vaders, and even the Hova themselves were divided. Al¬ 
though Ranavalo endeavoured to arouse a martial spirit in her 
subjects, the French advanced on the capital without encounter¬ 
ing any effective opposition. On the 30th of September they 
captured Antanananvo. Rainilaiarivony was sent into exile, 
where he died in the following year ; but Ranavalo was suffered 
to remain as nominal head of the government, under a strict 
French protectorate. In August 1896, to avoid commercial 
difficulties with foreign powers, the i.sland was declared a French 
colony; but no change was made in the internal administration. 
Later in the year, however, the civil governor was replaced by 
a military resident. General Gallieni. A formidable insurrection 
broke out, which (^llieni suppressed, executing or exiling several 
prominent members of the Hova administration. Finding that 
the court had been a centre of intrigue, he abolished the sover¬ 
eignty by proclamation in February 1897, and exiled Ranavalo 
to Riunion. In March 1899 she was removed to Algiers. Her 
exile there was relieved by occasional visits to Paris. 

BANC, ABTHDB (1831-1908), French politician and writer, 
was born at Poitiers on the 30th of December i83r, and was 
educated for the law. Implicated in a plot against Napoleon 
III. in 1853, he was acquitted, but shortly afterwards was im¬ 
prisoned for belonging to a secret society ; for his share in anti¬ 
imperialist conspiracies in 1855 he was arrested and deported to 
Al^ria without a trial. The amnesty of 1859 permitted him to 
return to Paris, where he soon drew the attention of the police 
to his presence by his violent articles. During the siege of 
Paris he left the city in a balloon and joined Gambetta, for whom 
he organized a system of spies through which General Trochu 
was kept informed of the strength and disposition of the 
Prussians around Paris. He was elected to the National 
Assembly in February 1871, but resigned rather than subscribe 
to the peace. He had been elected mayor of the ninth arron- 
dissement of Paris in the autumn of 1870, and in March was sent 
by the same district to the Commune, from which he resigned 
when he found no reconciliation was possible between the 
mayors and the Gimmune. In July he became a member of 
the municipal council of Paris, and in 1873 was returned to the 
National Assembly for the department of the Rhone, and took 
his place on the extreme Left. A month after his election the 
governor of Paris demanded his prosecution tot his shore in the 
Commune. The claim being granted by a large majority, he 
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escaped to Bdgium, where he issued a pmphlet defending his 
action during the Commune. On his failure to appear before 
the court he was condemned to death, and remained in Belgium 
until 1&79, when he was included in the amnesty proclaim^ by 
Grivy. During his exile he continued his active collaboration | 
on La Ripvblique franfaiat. In 1873 he fought a duel with Paul i 
de Cassagnac, and he acted as second to Cl£menceau more 
than once. He energetically defended the republic against tiie 
Boulangist agitation, and took an equally courageous part in 
the Dreyfus affair. In the Picquart-Henry duel he was second 
to Colonel Picquart. He succeMed Cl£menceau as editor of the 
Aurort, in which Zola’s letter “ J’accuse ” had appeared, and 
was president of the Association of Republican Journalists. In 
1903 he became senator for Corsica, and died on the loth of 
August 1908. 

In addition to his purely political writings, Arthur Ranc published 
political novels of the Second Empire, Sous I'smpirs (187a) and Le 
roman d'uns canspiratian {1808). 

RANC^ ARMAMD iSAR LE BOXTTHILLIER DE (i6a&- 
1700), founder of the Trappist Cistercians. He was bom in 
Paris of a noble and influential family of Normandy; hence, 
being destined to the ecclesiastical state, he was when ten years 
old commendatory abbot of La Trappe and two other abbeys, 
prior of two priories, and canon of NOtre Dame, Paris. At 
twelve he published a translation of Anacreon. He went 
through his course of theological studies with great distinction, 
defeating Bossuet at the Baccalaureat in theology. He was 
ordained in 1651, and embarked on the ambitious and worldly 
career of a court abb6 in the days of Louis XIV. But after a 
few years he underwent a complete change of life, and in 1662 
he retired to his abbey of La Trappe, of which he became 
regular abbot in 1664 and introduced an austere reform (see 
Trappists). The best known episode of his subsequent life 
was the “ Contestation with Habillon on the lawfulness of 
monks devoting themselves to study, which De Ranci denied. 
He resigned his abbacy in 1695, owing to declining health, and 
died in 1700. 

The best of the early lives is that of P. le Nain, his sub-prior 
{i 715); the recent is by M. Serrant, L'A hhi ds Rand et Bossuet 
(1903). A sufficient sketch is given by Helyot, Histaires des ordrr.s 
religisux (1718), vi. c. t. On the “Contestation" on Monastic 
.Studies, see Maitland, Dark Ages, § z. (£. C. B.) 

RANCH, a term in current usage among the English-speaking 
peoples for a large farm, particularly one for cattle or horse- 
breeding. The word came into use in this application in the 
western states of North America, and was an adaptation of 
the Spanish-American rancho, herdsmen’s huts; in Spanish a 
gathering of people having their meals in common, a mess. 

RANCHI, a town and district of British India, in the Chota 
Nagpur division of Bengal. The town, which is situated on 
the Chota Nagpur plateau, about a 100 ft. above sea-levcl, is 
the headquarters of both the division and the district. Pop. 
(1901) 25,970. It is an important centre of local trade and 
the headquarters of the German Lutheran mission. There are 
a high school and an industrial school, and it is proposed to 
found here a residential college for all Bengal. The canton¬ 
ments, formerly called Doranda, accommodate a detachment 
of native infantry. 

The District or Ranchi, formerly called Lohardaga after 
the town which was its headquarters, has an area of 7:38 sq. m. 
It consists of two tablelands, of which the higher rises to about 
2000 ft. The whole area is broken by hills and undulations, 
which are terraced for rice. The steep slopes are covered 
with a dense forest, where wild animals still abound, but no 
profit is derived from the timber. The principal rivers are the 
Subanarekhi and the North and South Koel. In 1901 the 
population was 1,187,925, showing an increase of 5-2 % the 
decade. Christians form 10 % of the total. The district was 
affected by the famine of 1896-1897, and still more severely by 
that of 1900. Rice is everywhere the staple crop, with some 
millets and pulses. Tea cultivation has lien introduced, but 
docs not flourish. The only industry on a large scale is the 


manufacture of shellac. Myrobalans are also exported. Iron 
and soapatone we worked in small quantities. Hopes of 
fltable gold-mining in the quartz veins of the schist formation 
have proved abortive. There is no railway in the district, 
though surveys have been made to connect with the Bengal- 
Nagpur line. 

See F. B. Bndley-Birt. Chota Nagpur (1903). 

RAND, a Dutch word meaning border, edge, used in South 
Africa to designate a low rounded range of hills; specifically 
it is an abbreviated form Oi Witwatersrand, an elevated ridge 
in the southern Transvaal, forming the water-parting between 
the basins of the Orange and Limpopo. The Rand is famous 
for its gold-bearing reefs (sec Gold^ and the word is often 
used as a synonym for the mining industry carried on over a 
great part rf its area, or for Joharmesburg the city which 
that industry aeated. 

RANDALL, SAMUEL JACKSON (1828-1890), American 
politician, was bom in Philadelphia, Pennsylvania, on the 
loth of October i8a8. He was educated in the public schools 
and in the University Academy, Philadelphia. In 1858-1859 
he was a Democratic member of the state senate. During the 
Civil War he served as a private in the Union army for mnety 
days in 1861, and two years later took part in the Gettysburg 
campaign as a volunteer. From 1863 until his death he was 
a Democratic representative in Congress. During the session of 
i874-t875 he first gained a national reputation by the masterful 
manner in which he prevented the Republican majority from 
passing the Force Bill or Federal Election law. Under his 
leader^ip discipline and party harmony were established 
among the Democrats for the first time after the Civil War. 
He was speaker of the House from December 1876 to March 
1881, during a period marked by rancorous debates concerning 
the disputed Hayes-Tilden presidential election. With the 
disappearance of the Reconstruction questions and the emer¬ 
gence of the tariff issue, however, his influence began to wane. 
As the leader of the Protectionist wing of the party he was 
superseded by the-tariff reform advocates, such as John G. 
Carlisle, WilUam R. Morrison, and Roger Q. Mills, Carlisle 
defeating him for the speakership in 1883. He died in Washing¬ 
ton, D.C., on the 13th of April 1890. 

RANDAN, a name for a boat rowed by three persons, stroke 
and bow using a single oar each and the central persm a fiair of 
sculls. The word is of unknown origin, and can hardly be con¬ 
nected with a slang term for a row or spree, which is found as 
early as the beginning of the i8th century and is generally taken 
as a variation of “ random,” haphazard. 

RANDAZZO, a town of Sicily, in the province of Catania, at 
the N. foot of Mount Etna, 43 m. N. by W. of Catania by rail, 
and 26 m. direct. Pop. (1901) 11,798. It has considerable 
remains of architecture of the 13th and 14th centuries, including 
three Norman churches and some interesting palaces. The 
former contain some fine sculptures and goldsmith’s work 
(Mauceri in L’Arte, 1906, 185). It is the nearest town to the 
summit of Etna (9 m.), and is one of the points from which the 
ascent may be made. 

RANDERS, a town of Denmark, capital of the amt (county) 
of its name in Jutland, on the Gudenaa at the point where 
it begins to widen into Renders Fjord, an inlet of the Catte- 
gat. Pop. (1901) 30,057. The town is 15 m. from the open 
Cattegat and the harbour has 15 ft. depth on the bar. The 
chief exports are butter and eggs; the diief imports sugar, 
petroleum, coal and iron. Two railways run north to Aalborg, 
continuing the main East Jutland line from the south, and an 
eastward branch serves Grenaa and Aebeltoft on the coast. 
Though a place of considerable antiquity—being mentioned in 
1086 as the meeting-place of insurgents against Knud, the saint 
—Randers has few remains of old buildings and bears the stamp 
of a compact, modem manufacturing town that owes its 
importance to its distilleries, manufactories of gloves, railway 
carriages, &c. St Marten’s church dates from the 14th century, 
but was frequently altered and enlarged down to 1870. It has 
good woodwork of the 17th century. .The high school is housed 
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Tn % Mefiieva! raonasteiy, ’^ich was >»«tared in 
Thtre'is a stitue-to Stten 8. ®Uoher‘(i7«»-t84ft),'the mtiona! 
■poitt''ana'noV(ilist'df Jiittenfl. 

'‘ftttrtden'is bestkntrtrn ki'hitftoryng the>»««ne «f th^aiaassnui- 
tkm'ef'Count ’Oerharffby’Ni«l3’Bttbe«in'in‘i^40. iwthe'tniddle 
ages it had six churches and four monastic establishments, the 
oldest a Benedictine nunnwys^MTef). The Grey.ftiaa' building 
'wa«turneil-into-.&)astle<(0roiBBio^^^’sftcrlthe HelomBetun ; 
tts-^ehureh wwatbutBcd’dwe ann^ . 

«AR 00 Ijra,C 01 UH»t|dnmUfilj <(1753-U«I3), American 
'Stat»Rma», <«uu -hatn mn ills noth :of iAugiut a 753, ^at iitaewtH 
%An,<WMiBnisbuTg,"Virginia,rthie familyMat ofi^ grandtothec, 
8ir'5tJhn'R»iidolph!(i69j^T37t),atBd bis iadier, ^JdhnrHandoiph 
■(1737-84),-who i(like diis .unoie iPeytoii rBandh^h) ■were -.kiugfs 
Attomeys for Virginia. Edmund goadnated tat lhe lioUege of 
William and Mary, and studied law with his fathflr, 'who fdt 
bound by kia'oatfatto ^the 4 (ing>aiid wentrto.£nglandaBa7i75. 
In Auguk.^etsber:r775.Ekhnund’mas.'aidetde-aainpto(G8nsral 
’WflSftiington. Tn i776;he<«a£ a'meBiber-^of the Virginia Con- 
iventionyand wM oniits cararaittBeiJto/draftm'wmstitiltion. in 
^the mine'year he'became the firstattoency^enecalaf the.state 
(serving.until 10786). 'He servediinithe Continental Ceogreas in 
=1779 end'again dn ii78od8e. i'Heihad a iarge pti-vateipractice, 
koludingfmuch UgalbnaiiesB for General Washington, iln !X786 
l)e>war»de)egaf)e tafhe “.Annapolis eoneention,”. andimtTfiT^B 
.rraE governor'df iVtrginia. IHe was la.delegate to the'CioDsti- 
tntional'Convention ^'1767,and Mi.tlKn29th dfiMay-'.presented 
■the ■“'Witginia'plan '’XsejmetimBSiedlled the fianiiolph piao ”j):* 
tln' the'^Gonventicin'RauBdolph.'advocatcd a strong^ ccsstraiized 
•gorenitnent,'the'prohfoitiDn'.of thetimpoctatidn ofnlaves, and; a 


i differenrtipartsof'the (tountry,>aTid]Tefosedtti) signthe con¬ 
stitution'beosuse'too much power nwer cammetceiwsB|granted 
ta'a -nvere majority in Congress,.and because ito'provision was 
made fma<«eMndeoivv«ntrari.to'act«i£teridte precenti instrument 
hod becn'fMtned to tjseittatos. lldOttober 1787 .be'pufaiiElKd 
an attack on 'the Constitution;; ^but in the Virginia conveBtion 


'he>cirged'-It!;ratification,'.ai!guing[that'it wasitaolate'to attempt 
to'atnend'it;withont endangering the Union, and'thinkiugti^ 
Virginia’s assent would be thatdf the necejsaryrniiith state. Jn 
tfBS he'refrwed re.'ilet’tion as goverrforj.'ajjdieiitiredAhelHBUsc 
'dnDel^at«‘to workonthe'ievwion'aiid oodifiattionoaftkei state 
taws'^puWKshed'in 1794). '.In SeptcBrber’iTi^’hewas appaiiited 
by 'Pimident Washington first attome^vgcneial of the United 
States. -Re woiTced Tor a revision Of Ellsworth’s judiciary act 
of 1789, and especially to ■reiie've justices of the aipieme (mtrt 


rrrhe .plan was not dnlfttd .by Raaddlph. ibut .he fnesented it 
't>eawMeriirwas[|^vcrnor. .IteaU^iora ifl^lataifrdf.twa.brao(nM8, 
ons cJioMn.hy.thepe 9 p]ean(i baaed onJirte pijpulaticiti.foaon wealth) 
and the other chosen by the ftrat ou t of candidates nontinated'by the 
State legttlsttarcs ', a nraLjorityTOtc orily was required’hi'eatfc beese ; 
and'Congress ■«» toltasve'ainrgxttvc’On soch state isgtslatton'oa 
'aa*taad*'ta>ithe CsMgreas'to oontravene the articles \of the .Union. 
.TDKie.was to be, undsr-thioiplan.an executive chosenl^ythc mtional 
legislature, to be ineKgiBlc for a second term, 'to .have "general 
authority to execute the national laws and to 'have the exoautlve 
'rights vested'in^Vongrem by tboUaniedexwtiaB'; rmddheteHMcHive 
■wtth.'a umvenientmumber of the-naSianal ijudioinry was to.cOnjpose 
a Counciltof .Risvinoo, with:a veto power .on acts of the natienal 
It^slatare and on the national legiMture's vetoes of acts of state 
Imislatures—^but the national tegishtture mi^ pem bills (or vetoes 
cn state legislatien) svsrtheactian^aftthcKIlikuQeibiif Ravtaiao. 19ie 
pjaniprovidad-foraFedanal iudioiaiiy. ahe.jut)ges4ioibQrffaiated;by 
^ .iBiaoaial .IvaiBlature, to .bold offiae dating (good behaviour, and 
to have junadiction over cases in adimrluk -and cases in vtbidh 
foriigners or citiaens of aWerent’atatw ■werejprties. Tbe'lWrginia 
ptan-was bppased’lw.^ smtOIerufUtet. OatWetiodt,'Itenr ijmMy, 
Setmane'im ’UnTnand, wbiih datnandodiequal npMsentsmon xn 
thb.h^atwa. It'wM too xadicaUv'difiecent from the Articles of 
Confederation. A daftpf« constitation'in'Rawlolph's handwriting, 
dtocoveti^ in T8^^^^»‘ha've been the teport (9fh AogosQ of 
a'Coimnittee Of ’menibers'Odhn IRufMdge, '£daiund 

flandeh)h.’NalthtaH|ii|ttSn. Oliver .ElIawaciA and Junes Wiieonj. 
It..is .rsproduced itOUMPlp^' in, W. M.Altigs'e iTAe Growth of the 
Consfitiettott ,iPhUa<nnm% ,z 90 <f). ''^fn.way, Who discovered it, 
exaggerattjB Its'impdfepipe rmB thiohgljt’«-had been 'drawn by 
Rawfelph Mone'ana'beWw the'Obnventbtt. 


'Of theidntm of ieinmit and^mlvecMed'a’foiforll'cede; 

lin 11791 .'he^Bomidered Iibmifton’s'«nheme for a national boi^ 
nncoitititutiwnal ; and in I7g»*i93, titae‘Chtfilm v. 

fikergfo before the suprsme court,‘amed that a'Ottlto’might'be 
•sued by « citiismof another State. .On'the and wf’January<1794 
he succeeded 'Thomas 'Jflftenson'as secretary nff ststte. ''In 1755 
■he'wrsrte'thwtean letters (tigned ‘'>6«tna«iioas“’) defending die 
'JVesident'in his ttttaok on the Ametican Jacobin or demooratic 
isociettes. 'He was the only cabinet member'who opposed'the 
■ratification of the Jayitreaty»(hisl*tt#w'tc the'President on the 
subjRt are Tainted >in TAe rfMertcoK iHiMonsdl Rm»u), vol. 
«ii. pp.ijflT-sggj.'and'beloreiit wos'iatlflild 'the'aeiicatetask of 
keeping mp ’frientSy 'diptomatic TMoHons with iPrtnoe foil 'to 
him. 'Homedespatches oftheiFreneh minister,'Joseph Fauchet, 
intercepted by a British man-of-wai and sent to 'the 'British 
winister to ithe .United States,laocused ilandclph of>«sking'for 
money from FrancrtDmfiuewoe'the administration against Great 
Britain. Although this charge was demonstnably false, 'Ran¬ 
dolph When 'ntdieitted 'With lit ;inraiediat<ty iresigned, and 
aubse^ently secureda retnctatunifiam ^( 3 )et;lheipu 1 :litiied 
A tV-indiceUen of Mr Aanifai^is tReiigHatitn '(1795) 
MiiiocU Tirttth,vr.AmmaiitrsiottS!mttiuiPeut<ia^iPr>istnt State 
of -BdUic Audits' (1796). He was Iheid '.personally responsible 
for the, loss of a large sum of money dtoiing his: administration of 
th&statedcpartment, and after'yeaisx)fiiitigBtioniwa.s:judged by 
on arbitrator tu be indebtcd'.to the.igoveminent'for'mere than 
.^(49,000, which he rpaid at ignsat .sacrifice to himself. He re¬ 
moved to Richmond :iniffio3, and.during his lost yeocs was a 
leader- of ithc Virginia bar ;. in 1807 he was one of Aaron Burr’s 
counsel. He di^ at Garter Hall, Millwood, Clarke .county, 
Virginia,tm thensth.of •September 1813. 

*MonccreD.'Gonway, in'hK‘f)»«Ter8''£M«pfwi 6f History disetaeeS 
in'.the Jii^e mid i’apers iof -Stimaml iB«wtaip*<(New Vork.'sSHH; nul 
ed., 1889), gnady exaggerates jRandolph's weric.iu-tbeCbnstitutioual 
CouventLon.; 'the commoner view uncieiratcs him and makes him a 
■■'halrrspUtter,''. and a man of no decision of Character. 

RANDOLPH, JOHN (1773-1833), of Roanoke, rAmerican 
statesman. He <was a mender of an .influential and wealthy 
Virfpnion'family, and-was .the third.and youngest son of John 
dtsndolph of'Cawsons, Chesterfield-county, Jnbaeihc wos born 
■on'life end of June T773. 'He ■was a descendant of Jnhn’Rblfe 
and his wife Pocahontas. His-father having 'died in 1775,‘his 
.early years iwere-passed under the .core of his mother and his 
stepfather, Mr St George Tucker, from whom, however, be 
.eveatually-beoame-estranged, as.he did .from,almost oveiy one 
■with wh^ he vras intunately associated. .He .attended a 
school .at Williamsburg, Virginia,and for a short .time studied 
at Pnneetan .and at .Columbia.; but, .alfiiough -well .-read .ki 
modem 'W(»lcs bearing on politms -and ;phil^phy, dds own 
I statement, “J am.an Ignorant man,.-sir,’’ was in other respects 
not.inaccurate. 'Both hk religioue and bistpolitical views were 
radical land^ extreme. At an >ear)y penod he .imbibed .deistkal 
'opinions,'whkth he promulgated ^wii^ edemas. He-was also, 
though 'a mere boy -when -.the -.new 'Fedcml ^govenuaent was 
.organtxed 'in >1789, strongly -opposed .to -the .new .Consthutinn 
of. the tUnhed Stato. . In order to assist -in asserting the .right 
«f<resistaitee-to. national-laws, anadtowithttand the “.encroach¬ 
ments of the administration upon the indi^uhabte.rights ’’ of 
Virginia,the was in .r799''S]eoted.as«'R4pub))isaB-to-the national 
House :of Representatiwes,-af -wbieh -he 'wos .a'member, -with 
thelexceptioB-of'two'terms.(i8i3-r5.«Bd 0817-719), until.1895, 
aadiagain in >r6e7-'B9. After .the accession.of J^erson-ito the 
.gmfndency in ttai, Raadalph was .appointed .ehairreon of the 
.Gfffibnittesiof 'Ways, and Mtara, and .as such -was .naUirMly the 
leader - of 'the Rgniblioan majority -in ithe Houk. -He took -oa 
-adtivie part in agitating for thetrMocm oi-the,iudki&ry., and in 
iflo4 moved the 'unpeochment .of Judge .Samuel <Chase 
acting ar-thelcaderiof ipresmition- ia'the't>ial7befoie"the Senata 
Though an -avowed -Republimm, .be was ifar from 'being sub- 
-ssrvieilt to .his jparty, .and for -eeveiiM years lafter .180j led a 
small Jeotion, called “ Qbiids,”'whMh-«h^ly eritioizcd Jeffersoo 
and attempted to prevent itite Mlettion of Madison .as the 
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presidentM candidate af diis jpaity. In lUixiih 38017 iie 3 oa 
the /dniroagbship df the IWai^ and jMeaas CDBtnittae. Jtec- 
scEsing utoniidRable' ntpgaeat amdneu,iaid la ahf^ :if iMtae* 
whet tiombasik: idaqucnce, ia w«dd t^inibtBilly ^se riten j 
to high influence but for his strong vein of eccentricity anrl his 
bittsT jand ’ungowernable temper, iflhe .cinanpuadiip nf Istotc 
lightt «iu oarried (by him to andextoeraeatttetfy quixotic, nnas- 
mushas te not anty'BSBited-tihe-mnBtituticmcd;Bi(^'af Vinginia 
to mtaipine her protest against >the :nBiii|iation 'of power at 
Washington, ibttt> olaimsd ithat the protest ehonld he sipposrtnd 
by fome. fhom jfliecienTbar rta htacch 1&27 <be (served in 
tlu (United States ifenate, and iia^Apnl i&sh.betwashnoad to 
fight a duel with Henry Clay, on .laacQunt lof ids vidfent abase 
of that statesman in the course of a debate. In 1830 he was 
sent by “President Jackson on a specisil mission to'j6issia,'bot 
remained in .Bt Petersburg only ten days, then spent Almost 
a year “in .fingluntl, and on his return <in October .1S31 .drew 
121,407 frsm'the United States ‘fteKory for bis aerviees. ife 
died df consumption at Ptdladrillihia on fhe -*4iih of June 1833. 
Though ihis political life was full of incon.sistcncies—he was even 
capaUe of advocating the passegTe of a-faiU on one day and of 
npposing the passage 'Of the «me'bill on fhe'nwft—he gaoBrafly 
adhered to the principles enunciated 'by the ’Repdbfican party 
in its earliest years, and throughout his later career, in numerous 
speeches, he laboured to bring about the identification of slavery 
with the theory of stale.?’ jjghts. In this he was the natursil 
precursor of Calhoun. His last wS ma disputed in the law 
courts, and the jury returned a verdict that in due later years 
of ills life he was not of sane mind. He was always in theory 
opposed to slavery, and by his will, which was accepted by'the 
courts, freed his own slaves. 

The best biography is that by Henry Adams, JdAn Randolph 
(Ttoston, 1882), in the " American Statesmen Series.'’ There is also 
a IhoRraphy, which, howevei', contains many inaccuracies, by Hugh 
A. Garland (2 vols.,"New York, 1851). 

RANDOLPH, PEYTON (1721-1775), American politician, 
was bom at Tazewell Hall, Williamsburg, Virginia, in 1721, a 
son of Sir John Randolph({iGq3-i737;),;thc'king's attorney for 
Virginia. He graduated at the Colfcge-'of William and Mary, 
studied law at the Inner Temple, London, and in 1748 was 
tippointed the king’s attorney for Virginia.^ Randolph wrote 
the address of remonstrance to the king in behalf of the Bur¬ 
gesses against the suggested stamp duties in 1764. His policy 
was con.servative and moderate, and in May 1765 he opposed 
Patrick Henry’s radical “ Stamp Act Resolutions.” In tydd 
he resigned as king’s attorney and was succeeded by his brother 
John (1727-1784). In I7d9 he acted as moderator of the 
privately convened assembly which entered into the non¬ 
importation agreement, and in May i773!he became chairman 
of the first Virginia intercolonial committee of correspondence, 
lie presided over the provincial convention of August 1774, 
and was a member of the First Contmental Congress, of which 
he was president from the 5th of September to the 22nd of 
October 1774. He was re-elected to Congnass in March 1775, 
and on the loth of May was again chosen to preside, but on 
the 24th he left to attend a meeting at Williamsburg of the 
Virginia Burgesses. He then -re turn e d tn -Copgress, of which 
John Hancock hod meatrwhile been made president. Randolph 
died of apoplexy in PKlladclpWu on the wnfl of October 1775. 
He was provincial grand-master of the Masons of Virginia, 
and was an ■intimate friend df'Washmgton. 

.R8aHKMM,IEH0IIAfi 4 i5A3-<i59q)> English d^lematist^aon 
of Aveiy Randolph, « 'jCentish 'gentisman, 'was achioated alt 
Christ Church, •Oxford, and in 13:49 became principfl of Pem- 
bn>ke,(Alk^i^LbiIonI,'.thsaknown as BxoadgsitesHAlL Jhiring 

‘fo 1734 'the Butpsssss'eeift <him 'to London 'to aigue agiisst 
the governor's dernasd for a, fee ef nne pistole on every laadp^iit:; 
hisplfM. was successful, but'tho governor soperstded tiunwithiOea^ 
Wythe, Who resigned m Kanddl^is favour «i|xin 'his Tdtora '.fnss 
England. 'The Burgessca voted Randolph ^ujoo wRb the grazn.of 
^Juo.ooo-to-Governor Dinwiddle for Indian w a rf a r e ; the i^emor 
would not approve thw appropriation, however, >antU {tandelph 
apologized for leaving bis office without the govemoPs poonitsfeB. 
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the -zsiga lof dtandulpliy < who was .-a eattiotu .iBoatestant, 

sought refuge in iBarii, where he oalthsated >thie isocidiy of 
scholarL /Hctamkig to (£agland after tbeACCHsioB £!)»' 
i beth, he (was.socn employed .as a^onfidentiaiidipkiiiiatieiagant 
diitlie.Engljth queen .in.-Bcotland. Here, he succored in-gaining 
the eaniiiknceidT the Hratesbant party, with whoin heibeoame 
a .petsoB of .great .mfluenoe. Kan^lph's despatches ifroin 
Seotland ibeUwcen 1360 and '1385 aupi[lly important .mobenals 
for Ithe hiatory of ilhe ,'p<^tkal ktr^uas U tlstt. period. 
Hande^h, who -had hitherbo remained loaltBstlgiy on terms -of 
fesmlship'Wttb Mary Queen of SQCibs,'.exeRtcd .te ihlflucnoe .en 
instnictions irom Elizabeth to 'prevent Mary’s marriage with 
Qamiey:; but .in ag66 he ww driven from beotikiKi on the 
change nif ihaving fomented >Mmxayb .TabeUiiun, and .he Then 
obtained government employment of secondary importaBce in 
England. In 1568 he undertook a mission to Russia which 
resulted in the concession by Ivan the Terrible of certain 
privileges to English -morchants-; and in 1570 he Ktutned tto 
.Sootfond, where, after the murder Of the Ngent Murtay in 
January of that 'year, he '* succeeded,” «ay« Andniw liong, 
“ in m^ng-chdl war'inevitable ; he bimself w«5' in'l»gh.iipinti, 
as'always when mischief was in hand.” Afterioawying through 
certain -diplomaitic'busraess in France in 1573 .and 1.576, iRrm- 
dolph returned in January igSi to'Scotland, where the eadaf 
Morton, 'the regent, hod been 'atrested a >few days previously. 
Randolph, acting on Elizabeth^ inetruotione, intrigued 'with 
Angus and the 'Lfou^ases in favour<dfja plot to seize thefperson 
of the young'Kirig James, aad'to.save-Mopton-hy laymg violent 
hands on the earl of Lennox. Douglas of Whhtingham, 'who 
was employed in the'intrigue, on being lairestcd .niBikiieairia- 
tions -whidh impetilled Bandolfib, and ' 4 he iatter prudently 
withdrew to Berwick (before 'the. emetttien >of (Morton dn June 
1^1. In 1585, when he next visited Scotland, (he -was -more 
soccesSfol, 'being 'instrumental in arranging a tmfy between 
England and Seotlond. for the -next four years 'he 'was'chan- 
cellor'df >fhe excheqnrr in England, and he died in 'London in 
June 1390. Randolplh married, in ir57i, Anne, daughter of 
Thomas 'Walsingham. He was <1 personal friend ®f Gootge 
Buchanan, in'whose Vittory of SaMfond he took'a lively interest, 
and 'he -hi 'been credited, ^though .on doithtftd -evidnee, with 
the atithorsbip of <a Life- ol Ihe bistorian in Latin. 

See J, A.'Fronde, ‘HMory df En^nd ^ii vols„ (Iioadon, *88*)'; 
AnUrew Lana Uiitarytof Saittaiti, vdI. n.((4.vois„'LoiKlon. Igofr-y); 
Ca lmi ar' of .State Papers rdlaHaf to Scotland (ipoo-ixOc^). edited by 
M. J. Thorpej(2 vdIs,); Calendar of State Pa^rs, Poretgn Series of 
Ike Reijpt of EUedheth ; Anthony h 'Wooa, Athenae Vxmenses scnA 
FasB'.'edited’by'I'. BBss (4 vol 8 .,(l 40 nSon, 18*3-201. 

RANDOLPH, THOMM ’Bnglish pott and 

dramatist, .was .bom .near J}avimtr>' in tNoctbwptonsbice, and 
was baptized on the 15th of June 1605. He was .educate at 
Westminster and at 'Trinity College, Cambridge. He took 
his B.A. degree in ri»8, procMded 'M.A. in 'iRjtiandtbeeatnc 
a major fellow of his college in ' the aamc 'year. He soon igam 
promise as a writer of comedy. Ben Jonson,'not an easily 
satisfied critic, adopted him as 'one Of his sons." 'He 
addressed three poem.? to Jonson, one 'on the loceasion 'of ihia 
formal “'Biteprion,'” -anothw -oei the dailine of The New Inn, 
and 'the third an eclo^, describing 'his «wn studies at 
Cambridge. He lived 'wrth his father .at Little Houghton in 
Notfhamptonshire for some 'time, and afterwords with iWlltiain 
Stafford of Blalherwick, 'at 'Wbese 'house he 'died 'bafore ■’cosn- 
jfleting 'his thirtieth -year. (He was berried in Hlwtherwick 
Church'on 'the r7th 'Of March #654-‘35, 'aad ’tus epitaph -was 
written 'by Peter Tfo'ueted, the'author'of The Hindi iFriends. 

■Randolph's 'reputation as a wt is attested iby the ver.sea 
adSresseif to him <by bis contemporaries 'and 'by the stori« 
attached to’his -name. >His''eariiest piiilted 4vask is Aritlippm, 
Or, The JoiiM Pbiltxppher, PtsesenUi •in a .private akew, 
.Totuiach is added, Tihe Ctnetiied -Pedlar It is a gay 
itrtertude buriesqumg a lecture in philosophy,'the 'whifle piece 
being an appiment to support -the Claims of saCk against small 
beer. Xke.Coneeiitd Pmar is an amusing jnoncfli^pie delivered 
by the pedlar, who defines himself as an " individimm vggum. 
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or the pritmm nubUe of tnufeonen, a walking-burse or movable 
exchange, a Socratical citizen of the vast universe, or a peri- 
patetiical journeyman, that, like another Atlas, carriM his 
heavenly shop on’s shoulders,” He then proceeds to display 
bis wares with a running satirical comment. The Jealous 
Lovers was presented by the students of Trinity College, 
Cambridge, before the king and queen in 163a. The Muu’s 
Looking-Glass is hardly a drama. Roscius presents the 
extremes of virtue and vice in pairs, and last of all the “ golden 
mediocrity ” who announces herself as the mother of alt the 
virtues. Amyntas, or The Impossible Dowry, a pastoral printed 
in 163S, with a number of miscellaneous Latin and English 
poems, completa the list of Randolph’s authenticated work. 
Hey jot Horusty, doum with Knavery, a comedy, is doubtfully 
assigned to him. 

His works were edited by W. C. Hailitt in 1875. 

RANDOM (older forms ranion, randoun ; from the French, 
cf. randir, to run quickly, impetuously; generally taken to 
be of Teutonic origin and connected with Ger. Rand, edge, 
brim, the idea being possibly of a brimming river), an adjective 
originally meaning impetuous, hasty, hence done without 
purpose or aim, haphazard. The term “random work” is 
used, in architecture, by the rag-stone masons, for stones 
fitted together at random without any attempt at laying them 
in courses. “ Random coursed work ” is a like 
term applied to work coursed in horizontal beds, | 

but the stones are of varying height, and fitted |_ 

to one another (see Masonry). 

RAMKLAGEU formerly a popular resort by the Thames in , 
Chelsea, London, Englmid. About 1690 the land lying east 
of Chelsea Hospital, and bordering the river about the point 
where Chelsea Bridge now stands, was acquired by Richard, 
Viscount Ranelagh, later eai -1 of Ranelagh (d. 1711). He 
built a mansion and laid out fine gardens, which, in 174*, 
were thrown open as a proprietary place of entertainment. 
A building called the Rotunda was erected for concerts, and 
the gardens quickly became a favourite resort of fashionable 
society. Balls and masquerades, exhibitions of fireworks, 
regattas and many other forms of amusement were provided ; 
but by the close of the i8th century Ranelagh was ceasing to 
attract the public, and in 1803 the Rotunda was closed. The 
buildings were removed, and the grounds became the property 
of Chelsea Hospital. They are still included in the pleasant 
gardens belonging to that foundation, but no traces of the 
popular Rane’agh are preserved. There is, however, a 
fashionable modem club of the same name. 

See Warwick Wroth, London Pleasure Gardens of the EiglUeenth 
Century (London, 1896). 

RAMOBenMDBR, Telemetrr or Position-Finder (Fr. 
lilimetre; Ger. Disianzmesser ; It. Telemetro ; Russ. Dalnomser ; 
Span. Telemetro; in the United States the word telen^er is 
sometimes applied to the stadia used in connexion wi^ the 
tacheometer). an instrument, of which many varieties have 
been invented, for assisting the gunner and the infantry solder 
in determining the distance or “range”* to their objective. 
Nearly range-finders may be described as instruments 
which automatically solve a triangle, Usu^ly it is a right- 
angled triangle, the length of the base of whion is known, and 
one of the sides is the range it is desired to find. They are, 
in fact, goniometers, but the angle which they measure, whether 
it may be at tiie end of the measured base, or that subtended 
by it, is usually expressed as a function of the angle in terms 
of the measured base. Thus the range is recorded directly 
in metres or yards without calculation. It is proposed here 

LJlw word “range." from O.Fr. range, from ranger, to ^lace in a 
roil ot rank {rang being a variant at rane, whence En^. ‘ rank ), 
meaats&roperiy a row or Un^oi objects, as still in * monntajn- 
rviSP^r the secondary mewiinga of an area or space of ground, 
srSSw.flf action, compass, extent, distance, are denved from the 
vW’*Wn.tsge’' ft stretcTi out in a line, to extend, to move about 
<rii«a‘’a'iii®'aroa. 


to describe principally the range-finding inatniments in the 
British services (1) as used in &e fleet; (a) by the army in 
the field; (3^ in harbour defence; and (4) to refer briefly to 
range-finders, not under these heads, of English and foreign 
design. 

X. The necessity for a range-finder afloat caused the British 
Admiralty in 1891 to issue an advertisement in the press 
inviting inventors to produce an instrument which would, 
amongst other conditions, record ranges with an accuracy of 
within 3 % at 3000 yds. The resultmg competition was de¬ 
clared in favour of a range-finder which is the joint invention 
of Professor Barr of the Glasgow University and Professor 
Stroud of the Yorkshire Cdlege. 

Tbe naval range-huder consists of a tube’ which contains two 
telescopes. It is carried on a frame by bearings, in which the tube 
is free to revolve about its longer axis. To the frame . 

is attached a weight capable of movement within a tank. 

This weight balances the range-finder and frame upon 
knife-edges. By means of tbe handle on the left of the 
instrument and an altitude worm beneath it. the motion of 
the tube is governed, and the line of sight is directed on 
the objective. By partially filling the tank with water, the 
swinging of the weight in a seaway can be checked. The frame is 
supported on a pedestal and can rotate in azimuth upon it (fig. l). 



Flc. I.—Barr and Stroud. 


1 rubber guard is fitted round the eye-pieces. Ite lunctions are to 
Tjide the eyes of the observer into the coreect position, and to 
jrotect them from side light and the distressing effect of wind. It 
jso guards the forehead against the jar occasioned by firmg heavy 
Tins. The upper portion of the field presented to tbe left eye is 
Ised as a finder, the lower portion is, occupied by the scale upon 
vhich the ranges are engraved. The finder is a low-power teie^ope 
yf large field, to the centre of which the obiectivo is brought. When 
;he telescope is thus correctly aligned, the objective wifi be seen 
irith toe light eye largely magnified, but as two pMtial lamges 
leparated by a thin black horizontal Unc. When coincidence of the 

“ X . • ■ _4>Vsa rartern ran nf> 


• The length of tube vanes froin 3 ft. in the smaller to 9 ft. in the 
larger instruments. 
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ri^ad oil against a pointer from the scale seen with the left eye. For 
night use, means are provided for illuminating the scale. The range 
to lights may ascei^ined by the use of the astigmatizer, an opticsd 
device by which a point of light is drawn out into a vertical streak. 
A beam of light from the objective falls on each reflector (fig. 2), 
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I'Wu 2, —Bart and Stroud. 
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and passing through the object-glasses, each is received by an arrange- ' 
ment of prisms about the centre of the tube, and reflected through 
the right eyc-piecc. Two partial images arc thus seen. The images 
could be unitw by the rotation of one of the reflectors, but owing 
to the small base used the necessary movement would be so extremely 
.small that it would be practically impossible to measure it. The 
difficulty has been surmounted by utilizing fixed reflectors and effect¬ 
ing coincidence by means of a prism of small angle. The deflecting 
prism is situated in the line of the beam of light from the reflector 
at the right-hand end of the tube, its multiplying action is of 
great delicacy. The angle available for subdivision, to measure 
ranges between infinity and 250 yds., i.s only one-third of a degree. 
In a travel of 6 in. the prism renders accurate measurements possible 
within the required limits. To bring images of distant objectives 
into coincidence, the prism must be moved towards the eye-piecc, 
and for near objectives in the opposite direction. The range scale 
is attached to the prism. A consequent advantage is tiiat the 
accuracy of the instrument is not affected hy back lash arising from 
wear, or irregularity in the actuating mechanism. When once 
installed, the instrument is always ready for use, Shouki adju.st- 
ment be required it is readily and easily applied. It is not within 
the .sphere of this article to enter into the detail of the adj usting 
mechanism. For further particulars the reader is referred to the 
Proceedings of the fnsMulian of Mechanical Engineers, 30th January 
i 89(). The working of the range-finder is so simple that its use is 
quickly learnt by any man who can read, and with little instruction 
and practice he can “ take a range ” in 8 to 12 seconds. Besides 
Its principal purpose, in connexion with gunnery, there arc minor 
usc.s in navigation and nautical surveying to which the range-finder 
can applied. 

With the high speeds of‘modem war-vessels, guns and their 
objective approach each other so quickly that unless mnges can 
be communicated from the instrument to the guns with rapidity 
and accuracy the range-finder is deprived of much of its value. 
In connexion with the naval range-finder an apparatus is provided, 
which though not part of the range-finder i.s sufficiently important 
to claim passing notice. The apparatus consists of a transmitting 
and a receiving instrument of clockwork mechanism electrically 
controlled. In appearance they resemble the ordinary engine-room 
telegraph, on the dials of which ranges take the place of orders. 
The transmitter can communicate with a number of receiving 
instruments, disposed as required in different parts of the ship. 

2. Before the introduction of the Marindin range-finder 
described below, the British army in the field used the “ meko- 
meter.” The instruments used by the cavalry and infantry 
arc smaller and lighter than those of the artillery pattern, 
but the principle involved is identical. 

The mekometer is practically a box sextant. Two instnimente 
arc used simultaneously at the ends of a bas*^ of fixed length. One 
sextant, called the riglit-anglc instrument, is fitted with index and 
horizon glasses permanently inclined at 45®. It consequently 
measures a right angle. In the other sextant, called the reading 
instrument, a graduated drum takes the place of the usual index 
arm and scale. The drum is graduated spirally with a scale of 
ranges. Both reading and right-an^le instruments are fitted with 
a vane of gun metal with a white strip down the centre to facilitate 
oiwervations. Telescopes of low power can be fitted to the instru- 
inents, and two cords of 50 {or 25^) yd.s. are provided mth which 
to measure the base. 

Two observers attach the ends of the cord of fixed length (usually 
50 yds.) to their instruments and separate until it is taut. The 
observer with the right-angle instrument moves into such 
a position that coincidence of image will be given between 
the objective and the vane of the instniment at the other 
end of the base, i.e. he makes ABC a right angle (Hg. 3). 

When the right angle is established, the observer at C turns the 
graduated drum of the reading instrument until the image of the 
vane of the right angle instrument coincides with the direction of 
the objective. The range AC is then read on the drum. The 
ranges on the drum arc measures of the angle 13AC when the base 
13C is 50 yds. 

The mekometer is open to the objection which is common to all 
•'ange-finders requiring more than one observer. There is alwavs a 
danger that observers may cause coincidence on different objecBvos 
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meter. 



or on different parts of the same objective, and thus inaccuracy in the 
recorded range must result. The instruments are expected to give an 
accuracy of less than 
2 % at 2000 yds. For 
ranges over that dis¬ 
tance, i.e. for usual 
artillery ranges, it is 
desirable to use a 
double base (100 yds. 
in length), in which 
case the range regis¬ 
tered on the drum must 
be doubled. This opera¬ 
tion, although slight, 
is a distinct disadvant¬ 
age, since it adds to the 
time of taking a range 
and is a possible source 
of error. For field 
artillery, however, a 
range-finder is only an 

auxiliary adjunct. The true range can be found by a process 
of trial and error (see Artii.lsry) in as short a lime as the 
mekometer observers take to report it. It must further be 
remembered that as shrapnel is the principal projectile of field 
artillery, not only the correct elevation but also the true length of 
time fuse has to be found. This the range-finder cannot do. Hence 
it is that the range-finder for field artillery, although a valuable 
auxiliary, is not of the same importance as in purely defensive 
po.sitiou.s. such as batteries for harbour defence, and land forts. 

The Marindin range-finder was from iqo8 gradually intro¬ 
duced in the infantry to replace the mekometer. It was the 
invention of Captain A. H. Marindin, of the Black Watch 
(Royal Highlanders). 

The principle of the instrument is that of coincidence, as in the 
Gautier Christie, l.c Cyre, Souchier, and Harr and Stroud. But 
it differs from the last mentioned in that the right prism is made 
movable, and this movement (necessarily extremely small) is a 
function of the recorded range. 

The steel tube, forming the base of the instrument, which carries the 
prisms, is supported inside an aluminium outer tube in such a ^ 
way that no direct shock is communicated to it. The 
appearance of the outside; of the instrument, 
with the names of the various parts, is shown in fig. 4. 

The instrument can be used in two main positions, viz. horitoniaJIy, 



Instrument closed. 





Instrument ready for u.se. 

Flo. 4.—Marindin Range-Finder. 

for ranging on upright objects, or vertically, for ranging on horizontal 
ta^ets. 

For instance, in the diagram (fig. 5) of a road running uphill, 
the instrument could be held in any of the three positions indicated. 





and would give good ranges, but probably the best range would 
be obtained if held as at c. U it is required to use the instrument 
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at night, the two caps erf the night-gtai«es should be opened. Ob 
loold^ through the Instrument, any lamp or other light will 

apt^r like a hne, bright line, and the range can be taken in the 
ordinary way. 

This range-finder possesses the superlative advantage ot the 
one-man in.strument, and it is claimed for it that it can range on 
horizontal objects, such as the crest of a hill, which has no detail 
suitable for use with a mi koractcr, and that it can be adjusted on 
service with no greater difficulty tlian the setting of a watch. 

3. For harbour defence, owing lo the long range of naval 
guns, and the fast targets which war-vessels present, an accoiate 
range-finder is of first importance. This is largely the case 
because “ ranging ” cannot be resorted to in Ihe same manner 
as in the field, where tlie tarots are comparatively motionless 
and the elTcctivc ranges are less. Successful artillery practice 
therefore depends, in a great measure, upon the range-finder. 


dials. The distance and direction thus communicated are the 
range and bearing from the guns, not as measured from the 
range-Sndej. Hie coctection due to the displacement between 
gun and instrument is automatic. In localities where the 
height does not admit of using the depression system, an 
alternative arrangement is provided, known as the Horizontal 
I^sition-Finder. It is open to the objections common to 
two-man range-finders, and is only employed where necessity 
compels its use. Briefly, there are two observing stations at 
cither end of a mea-sured and electrically connected base. 
One is known as the transmitting and the other the receiving 
station; the latter contains tlie principal instrument, which 
usually is capable of independent use for medium and short 
ranges as a depression instrument. 


I he instrument used in harbour forte is known as the depression 
r.ange-findcr. As its name suggests, it soives a triangle in the 
vertical plane, oi which the base is the height of the instrument 
above sea-lcvel. Its appearance resembles some forms of theodolite 
(fig. 6). A framework, capable of rotating in azimuth on a vertical 


Fig, b.—Depreuion Range-Finder. 


pivot, is supported on a plate carried by levelling screws, L, L. I.. 
To the itamcwoik are pivoted two arms DC and FE, at C and E 
respectively. The arm EF is supported at F by a vertical screw H 
ending in a tirutn, upon which, in a spiral scale, the ranges are 
graduated. Motion in altitude is thus given to the telescope. The 
arm CD is supporter! by a slider G. Tins slider is set by a rack and 
pinion to the height above soa-level (represented on a scale of feet 
on HF) at which the inetrnment may be used. A telescope AB is 
suitably fitted in jaws at the top cl the frame. There are spirit- 
levels at M and Q for adjusting purposes. The telescope is provided 
with cross wires which can be Ulnminatcd for night use. An 
azimuth circle X and pointer Y enable the direction of any vessel 
to be indicated, the range of which it is desired to know. The 
instrument rests on a base plate it. to which tl is locked by the 
top-platc O. The observer directs the cross wires of the telescope 
upon the water-line of the objective, by means o{ the drum 1 and 
the azimuth handle P, tlie top of which just appears in the diagram. 
The reader watches the arrow on the drum and calls out the ranges 
as the figures arrive beneath it. The ranges arc communicated 
to the olhcers at the guns by various devices, which dilier according 
lo local reijuirnments, 

Posilion-Finder. —range-finding instrument known in 
the British service as the Position-Finder (invented by Colonel 
Watkin, C.B., R.A.) is practically a large depression range¬ 
finder. It possesses, however, certain additional appliances 
which render it capable of automat'cally recording, upon an 
oriented chart, the position or course of a vessel. And further, 
by electrical means it automatically records to a distant 
battery the range and bearing of the desired objective. The 
position-finder can therefore, from a concealed and safe position, 
CooMt automatically control the fme of a group of guns, 
Oeitae* whose detachments need not necc.s.sarily see the 
As the observer follows the objec- 
*' teleilbpe of the instrument the range 

and bearing is simultaneously shown in the battery on convenient 



It will he seen that the dilforesce between the two systems is, 
that the first described solves tlie range triangle in the vertical, and 
tile latter in the horizontal plane. There have been various methods 
proposed for using the poeition-finder. The best results are obtained 
by placing range and taring dials on the gun-mounting in a position 
where they can be easily soeu by the men elevating and 
trainu^ the gun. The gun is kept directed upon the 
objective and fired as quickly as it can be loaucd. A 
jiosilinn-findcr can be us>d for firing mines in a mine fidd, 
and instruments are issued to the Royal Ravy ioi this 
purpose. 

In the United States ot America the term " position- 
finder is applied to a range-finder which gives directum 
as well a.s distance. This is substantially correct, but cus¬ 
tom, in the British service, coniines tlie use of the expression 
as defined above. 

4. Various appliances, not strictly range-finders, arc 
sometimes used to assist in estimating distance. The 
following examples arc not without interest:— 

Accusiic t^iemt’iers, depending npem the velocity of 
sound, are obviously unsuited to the requironents of 
modern warfare. ']'he names of Thouvenm, R^Uier and 
Lc Huuleng^ are connected with such instruments—that ol 
the last-n.imed is perhaps the most convenient. It con- 
KiBls of a graduated glatri tube hllrd with liquid, of suitable 
tlenaity, aiid containing a small metal traveller. At the 
flash ui duscharge of a gun or rifle the inFitrumcnt is brought 
to a vertical position, and the traveller starts from zero; 
at the detonation, it is turned to a horizontal position 
and the traveller stops at Uir point on tlie scale indicating 
the range. 

On this principle is the rough method of ascertaining the distance, 
in yards, of a thunderstorm, viz. multipiv the number of aeconds 
elapsing between the perception of the lightning and that of the 
thunder by tlie number of days in the year. 

0 /iiical or perspective, telert cier:; determine the distance to any 
point by oKserving the sizi* of some object of known dimensions, 
as scon in a graduated toloscopc. Perro's telemeter, Elliott's 
telescope and Nordenfelt's macronictcr illustrate the prin- 
ciple. The chief defect of the system is that the objects 
most conveniently observed—men and lioncs—^vary con- ™ 
sidcrably in size, so that the assumption of a constant din'cnsion may 
be productive of eiTor. 

On the continent ot Europe the perspective telemeter for military 
purposes has attracted more attention than in England. The 
French in their precise terminology call such an instrument " Stadia 
militaire," a term which at once dislinguiBhe.s it from a “ t^lfem^itrc,” 
and dflscribc s its nature. In rapid mihtury sketching, in locating 
positions upon maps, &c., perspective telemeters fmd a use. The 
tolcscopc'S issued lo held battenes and to coast forts in France are 
provided with a scale in the field of view. Py comparing tbb scale 
with known heights, such as tlic average height of a man on foot, 
or the known height of funnels, masts, turrets. &c., of a war-vessel, 
distance can lx* estimated with fair accuracy. 

The “ jumelle Soucliicr," which can be used as an ordinary field- 
glass, is constructor! on the stadia principle. By its means ranges 
can be uitiniated within an accuracy of xo %, A stand or rest, 
however, in nece.4sary for good results. 

General Percin of tlie French army has .shown, in on intcrc.sUng 
pamphlet, thpt a piece of wood or card cut to a known fraction of 
the distance between the eye and the end of the thumb, ^hoo the 
arm is fully extended, can used to eslim&le distances. Thus it is 
easy to find a penny in good condition of which the thickness is 
^th part of the arm-length in a man of average height. Provided 
with such a coin an observer finds its rim to exactly cover a distant 
man 6 ft. ^or 2 yd.s. high). The range therefore is 400x2=800 yds. 
Similarly, if the man's height appear^ to be but hall the tliickness 
oi the coin the range wouhl bie 4x40031600 yds. With a little 
practice the eye estimates the proportion between the object of 
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kncHVQ heicht and tba stadia ased. Geneial Percin gives mtny 
useful applications of this simple device. 

Various range-finders have been prodneed in countries outside 
the Britisfa. Isles which, as they arc the outcome of sirkilor necessity 
and required for identical purposes, naturally resemble, more or 
less, the instruments already de^ibed. 

Field artillery officers of all countries usually claim their gun to 
be their best range-finder. This may be another way of saying that 
a durable, one-aun xangs-finder, capable of instantaneously teding 
modem artillery ranges with accuracy, has yet to be iaveoted. In 
France the " ttl&mt'tro Goutier ” for field artillery, a two-man 
instrument, corresponds with the Watkin mckometer. 

The " Gautier,” used by tire Italian field artillery, is a one-man 
Instrument, but requires a measured base-line. The " Aubry " 
telemeter, usod by some of the Russian batteries in Maitchuria, is 
very portable, but requires a measured base-line, anti a slide rule to 
find the range. In the French and Ro-ssian infantry the “ prisme- 
ttlimdtre," the invention of Colonel Souchler, is used. It is small, 
very light, and can be carried in the same manner as ficld-giasscs. 
French machine guns are ranged by the ” tilfimitre instantaufi,” 
an instrument oi the Barr and Stroud fypc- with aa aluminiom base 
f metre in length. 

For work in the field the modern tendency abroad is to follow Barr 
and Stroud. In Germany, Hahn, Goers and Zeiss have pnodnerd 
handy aud fairly light short base range-finders, in outward appear¬ 
ance more or les.s s imila r to Marindiu's instrument. 

The Zeiss range-finder, however, depends on the stereoscopic 
principle. It is open to the objection that best results can only be 
obtained with it by persons who are capable of seeing stercoscopically, 
and also, in indtviduats possessing this particular gift (a com¬ 
paratively small premortioa of the human race), stereoscojiic vision 
may vary in power from day to day. Nevertheless the Zeias range¬ 
finder has found favour in many countries, notably as the infantry 
range-finder in Italy. For naval and harbour defence ptnposcs 
the Harr and Stroud range-finder is very largely used throug^ut the 
world, la Italy a Barr and Stroud instrument, with the Urgi^ base 
of 5 metres, was in 1908 under trial for coast artillery. 

Of the depression range-finder typo in France, " le telfimctre 
Dfivi ” is usetl at all heights of about 70 ft. and upwards. 

Brazil po.s.sesscs, in the invention of Captain Mario Nettn, an 
excellent taiige-findor. It is supplied to the harbour defences of 
that country. It is accurate, handy, easily transported and re- 
erected v/hcre retired, anrf is not affected by the concussion of 
heavy gun-fire. The German coa.st range-finder of Hahn closely 
resembles the earlier VPatkin instruments. In Italy the Amici 
instrument i.s bemg replaced by the Braccialiae. The latter inveator 
has also supplied his country with a horizontal base iastrument. 

After extended competitive trials in the II.S.A. the Lewis de¬ 
pression range-finder has been found superior to others presented 
to the Kange-Finding Committee, and is recommended for adoption. 
It is a neat.workmanlike instrument, and gav«' an average mean 
error of 24 yds. in the ranges recorded during the trials. The 
maximum range was 12,000 yds. and the height of tiase 1354 ft. 

The details of position-finders abroad, as in the Hritii* service, 
arc conbderitial, and but little is published of the " telfimjtre par 
reconpement ” of the French coast batteries, or tlie " telegonio- 
raetro Sollier "of Italy. In the United States, li. A. FisIce has 
ingeniously adapted the principle of the Wheatstone bridge in the 
con.struction 0/ tlie position-finder which bears his name, 

.See de Marr6, Instruments pnur la mtsute dedistnntfs (Paris, i88o> ; 
Abridgments of Specifications, Class 97, Patent Office, London ; 
Handbooks and Instrurtinns for Range-Finder, published by the 
British War Office; Barr and Stroud. Prac, Inst. Mech. Eng., 
30th Jan. 1896 ; Zeiss pamphlet by Carl Zeiss of Jena, which gives 
a candid statement of the dilficnlty attending the stereoscopic 
principle, &c. (F. M. L.*) 

RANGER, HENRY JVARD (1858- ), American artist, was 

bom at Syracuse, New York, in Janu.iry 1858. He became a 
prominent landscape and marine painter, much of his work 
being done in Holland, and showing the influence of the modem 
Dutch school. He became a National Academictai! (1906), and 
a member of the American Water Color Society. Among his 
paintings .are, “ Top of the Hill,” Corcoran GtlicTy of Art, 
Washington, D.C.; and “ East River Idyll,” Cam^ie Institute, 
Pittsburg. 

RANGOON, tl)c capital of Burma, situated on the left bank 
of the Hlaing or Rangoon river, 21 m. from the sea, in 16° 47' N. 
and 96° 13' E. In 1880 the city was detached from the main 
district, coiled Hanthawaddy, and formed into a scpiarate 
district, with an area of 19 sq. m. Pop. (1901) 234,-881, 
of whom just half were immigrants from India. Rangoon, 
from being a comparatively insignificant place, has within 
less than half a century risen to be the third seaport in British 
India, being surpassed only by Calcutta and Bombay in the 
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v«lmne of its trade. During the busy season of rice-export, 
which lasts irom the end of December to the middle of May, the 
pool forming the port of Rangoon prefsents almost as crowded 
a scene as the Hugh at Calcutta. Rangoon has the double 
advantage of being situated near the sea and being served by a 
great river navigable for 900 m. behind it. The approach 
to the port is not difficult at any season of the year. With 
flat and shelving shores, the shoal-hanks off the main mouths 
of the delta form the chief danger to shipping, and this is 
gfiarded against by a good service of lighthouses and lightships. 
For a length of seven or eight miles the river is from a mile to a 
mile and a quarter in breadth, so that there is plenty of accommo¬ 
dation for shipping. Here is concentrated t^ whole of the rich 
trade of the dcha uf the Irrawaddy. Great part of the river front- 
age ia occupied with rice-mills, teak wharves and similar build¬ 
ings. The rice exported from Rangoon in 1904-5 amounted to 
28 million cwt. with a value o( newly 7 million steriii^. 

The city is dooiinatcd by the great golden pile of the Bbwe 
Di^un pagoda, the centre of Burmese religious life. Rising to a 
height of 368 ft., this magnificent building is loftier than St 
Fa^’s Cathedral in London, and its size Ls greatly enhanced by 
the fact that it stands on an eminence that is itself 168 ft. above 
the level of the city. It is covered with pure gold from base 
to summit, and once in every generation this gold is renewed by 
public subscription. Mereover, benclactions to this pagoda are 
one of the favourite methods of acquiring religious merit among 
the Burmese. The pagoda itself has no interior. It is a solid 
stupa of brick, in the form ot a cone, raised over a relic chamber; 
and the place of worship is the surrounding platform with a 
perimeter of nearly 1400 ft. 

Though traditionally .a site of great sanctity, Rangoon owes 
its first importance to its rebuilding in 1753 by Alompra, the 
founder of the Burmese monarchy, who gas’e it the present name 
of Yan Kon, “ the end of the war,” An English factory was 
opened here about 1790. On the outbreak of the first Bnimese 
War, in 1824, it was taken by the British, hut subsequently 
restored. It was captured a second lime in 1852, and passed 
along with the province of Pegu into the hands of the British. 
It was destroyed by fire in 1850, and serious conflagrations 
occurred again in 1853 and 1855. Since the last devastation 
Rangoon has undergotvc tonsiderable improvements. Until 
1874, when Uic existing municipality was con.stituted, the 
administration was in the bands of the local government, 
which devoted itself to raising the centre of the towm abos'c the 
river level, providing land fit for building purposes from the 
original swamp, which was flooded at spring-tides, and making 
roads, bridges, culverLs and surface drains. In 1892 was intro¬ 
duced the sewage system, which now includes 6 m. of mains, 
22 m. uf gravitating sewcr.s, 4J m. of air mains and ^ 
Shone’s ejectors. The water supply, drawn from the Victoria 
Lake, 5 m. distant, has recently been supplemented by an 
addition.al reservoir, 10 m. farther off. The city proper of 
Rangoon with the Kemmcndine suburb is laid out on the block 
system, each block being 800 by 860 ft., intersected with 
regular streets. In the extensions to the east and west it has 
been decided to have no streets less than 50 ft. wide. The 
roads are still lighted by kerosene oil lamps, but electric lighting 
i.s in contemplation. Electric tramways run to Pozundaung in 
one direction and to Alnn and Kemmendine in the other, as well 
as to the foot of the Shwc Efiigon Pagoda hill. Latterly the 
erection of masonry buildings, instead of plank bouses, has been 
iasisted on in the central portion of tlie city, with the result that 
fires have decreased in number. There arc two large maidans, 
or commons, which are used as militiu-y parade grounds and for 
racing, as well as fur golf links and other purpioses of amusement. 
There is a garden round the Phayre Museum, managed by the 
Agri-Horticultural Society, and an extremely pretty and well- 
k^t garden in the cantonments under the pagoda. Beyond 
thwe lie the Royal Lake and Dalhousie Park, with 
160 acres of wafer and 205 acres of well-laid-oot and well- 
timbered park land. Dalhousie Park Iras recently been greatly 
extended, and the new Victoria Park, declared open on the 
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occasion of the visit of the prince of Wales in 1906, is quite the the reins of government. He is said to have poisoned his 
finest in the East. There are two cathedrals, Church of England mother, though it is more probable that he merely imprisoned 
and, Roman Catholic, and a Presbyterian church, besides the her to keep htr out of his way. At the age of twenty he obtained 
cantonment church buildings for worship. Religious buildings from Zaman Shah, the king of Afghanistan, a grant of Lahore, 
and lands, indeed, occupy an area in Rangoon out of all proper- which he seized by force of arms in 1799. Subsequently he 
tion to its size. Buddhists, Hindus, Mussulmans, Parsecs, attacked and annexed Amritsar in 1802, thus becoming master 
Armenians and Jews all own lands and pagodas, temples, of the two Sikh capitals. When Jaswant Rao Holkar took 
mosques, churches and synagogues. The Buddhist monasteries, refuge in the Punjab in 1805, Ranjit Singh made a treaty with 
in particular, occupy wide spaces in very central portions of the the British, excluding Holkar from his territory. Shortly 
town and cantonments. Burial-grounds are equally extensive, afterwards acute difficulties arose between him and the British 
and exist in every direction in what were once the outskirts, but as to the Ci.s-Sutlej portion of the Punjab. It was Ranjit 
are now fast becoming central parts of the city. The chief Singh’s ambition to weld the whole of the Punjab into a single 
educational institutions are the Government Rangoon college, , Sikh empire, while the British claimed the territory south of 
the Baptist college and St John’s college (S.P.G.). Besides the the Sutlej by right of conquest from the Mahrattas. The 
general hospital, a female ho.spital in connexion with the Dufferin difference proceeded almost to the point of war ; but at the 
Fund has recently been built, and there are hospitals for con- last moment Ranjit Singh gave way, and for the future faith- 
tagious diseases and for lepers in the suburbs. 'I'he staple fully observed bis engagements with tbe British, whose rising 
industries are mills for husking rice and for sawing timber, and power he was wise enough to gauge. In 1808 Charles Metcalfe 
petroleum refineries. Carving in wood and ivory, and embossed was sent to settle this question with Ranjit Singh, and a treaty 
silverwork are also carried on. There arc three municipal and was concluded at Amritsar on the 25th of April 1809. At this 
eight private markets, which arc being improved and extended, j period a band of Sikh fanatics called “ akalis,” attacked Sir 
F.verything, from sacking to jewelry, is sold in them. The ; Charles Metcalfe’s escort, and the steadiness with which the 
introduction of pure water and the establishment of compulsory disciplined sepoys repulsed them, so impressed the maharaja 
vaccination have greatly improved the health of Rangoon. But that he decided to change the strength of his army from cavalry 
the death-rate is still high, due partly to the swampy nature of to infantry. He organized a pow'erful force, which was trained 
the outskirts of the city proper, and still more to the mortality by French and Italian officers such as Generals Ventura, Allard 
among Hindu immigrants from the Madra.s presidency. The I and Avitabile, and thus forged the formidable fighting inslru- 
total rainfall in 1905 was 10406 in. Rangoon is the head- ! ment of the IChalsa army, which afterwards gave the British 
quarters of a brigade in the Burma command of the Southern | their hardest battles in India in the two Sikh wars. In i8io 
army. (J, G. Sc.) he captured Multan after many a.ssaults and a long siege, and 

RANGPUR, or Runcpore, a town and district of British | in 1820 had consolidated the whole of the Punjab between the 
India, in the Rajshahi division of Eastern Bengal and Assam, j Sutlej and the Indus under his dominion. In 1823 the city and 
The town is situated on the little river Ghaghat. Pop. (igoi) I province of Peshawar became tributary to him. In 1833 when 
15,060. There are a high school, a normal school and an i Shah Shuja, flying from Afghanistan, sought refuge at his 
industrial school. The earthquake of the 12th of June 1897 | court, he took from him the Koh-i-nor diamond, which subse- 
destroyed many of the public buildings and diverted the I quently came into the possession of the British crown. Though 
drainage channels. I he disapproved of Lord Auckland’s policy of substituting Shah 

The District of Rangpur, with an area of 3493 sq. m., is ' Shuja for Dost Mahomed, he loyally supported the British in 
one vast plain. The greater part of it, particularly towards i their advance on Afghanistan. Known as “ The Lion of the 
the cast, is inundated during the rains, and the remainder is i Punjab,” Ranjit Singh died of paralysis on the 27th of June 
traversed by a network of streams which frequently break : 1839. 

through their sandy banks and plough for themselves new i In his private life Ranjit Singh was selfish, avaricious, drunken 
channels over the fields. The river system is constituted by 1 and immoral, but he had a genius for command and was fhe 
the Brahmaputra and its tributaries, chief of which are the j only man the Sikhs ever produced strong enough to bind them 
Tista, Dharla, Sankos and Dudhkumar. The climate is together. His military genius showed itself not so much in 
generally malarious, owing to the numerous stagnant swamps I actual generalship as in the organization of his plans, the 
and marshes filled with decaying vegetable matter. The annual, - selection of his generals and his ministers, the tenacity of his 
rainfall averages 82 in. About three-fourths of the district i purpose and the soundness of his judgment. The British 
is under continuous cultivation. Spare land can hardly he ' were the one power in India that was too strong for him, and 
said to exist—even the patches of waste land yield a valuable ! as soon as he realized that fact he was unwaveringly loyal to 
tribute of reeds and cane. The staple crops are rice, oil-seeds, his engagements with them. His power was a military aristo- 
jute and tobacco. In 1901 the population was 2,154,181, cracy resting on the personal qualities of its founder, and after 
showing an increa.se of 4 3 % in the decade. Nearly two-thirds his death the. Sikh confederacy gradually crumbled and fell 
are Mahoramedans. The Eastern Bengal railway his two to pieces through sheer want of leadership; and the rule of 
branches, one of which cros.ses the district to the Brahmaputra, the Sikhs in the Punjab passed away completely as soon as it 
and the other runs north towards Assam. incurred the hostility of the British. 

The tract comprised within the district of Rangpur was for- See Sir Lcpel Griffin, Hanpt Sini’h (Rulers of India Series), 1K92 ; 
merly the western outpost of the ancient Hindu kingdom of General Sir John Gordon, 7 'Ae Stkhs, 1904 ; and S, S. J horburn, 
Kamrup. which appears to have attained its greatest power and Punjab tn Peace and War, 1904. 

prosperity under Raja Nilombar, who was treacherously over- RANK (O.Fr. ranc or renc, mod. rang, generally connected 
thrown by Ala-uddin Hosain of Bengal at the close of the isth with the O.E. and O.H.G. hring, a ring), a row or line, as of 
century. Rangpur passed to the East India Company in 1765 cabs or carriages, but especially of soldiers drawn up abreast 
under the firman of the emperor Shah Alam. Since that time in a line ; in ‘‘ rank and file ” the “ rank ” is the horizontal 
a great number of changes have taken place in the jurisdiction, line of soldiers, the “ file ” the vertical. From the sense of 
in consequence of which th#-district area has been much orderly arrangement “rank” is applied to grades oF classes 
diminished. i (f in a social or other organization, and particularly to a high 

RANJIT SINGH, MAnARAJH^i78o-r839), native Indian ruler, grade, as in such expressions as a “person of rank.’’^ This 
was born on the 2nd of No<rember 1780, the son of Sirdai word must be distinguished from the adjective “rank,” over- 
Mahan Singh, whom he succeeded in 1792 as head of the Sukar- luxuriant, coarse, strong, generally connected with the Low 
chakia branch of the Sikh confederacy. By birth he was only Ger. rank, thin, tall (cf. Du. rank, upright). Tbe O.E. rinc, 
one of many Sikh barons and owed his rapid rise entirely to warrior, i.e. full-grown man, may be also connected with the 
force of character and will. At the age of seventeen he seized word ; Skeat refers also tn “ rack,” to pull out straight. 
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RANKE, IiEOPOLD VON (1795-1886), German hutorian, 
was born on the aoth or the aist of December 1795, in the 
small town of Wiehe, in Thuringia, which then f(^ed part of 
the electorate of Saxony. His father, Gottlob Israel Ranke, 
was an advocate, but his ancestors, so far back as the family 
can be traced, had been ministers of religion. Leopold received 
his education first at Donndorf, a school established in an old 
monastery near his home, and then at the famous school of 
Schulpforta, whence he passed to the university of Halle and 
later to that of Berlin. His studies, both at school and 
university, were classical and theological. The great political 
events which occurred during his boyhood and youth seem to 
have had less cfiect on him than on many of his contemporaries, 
and he was not carried away either by enthusiastic admiration 
for Napoleon or by the patriotic fervour of 1813. Nor was 
he implicated in the political movements which during the 
foUowmg years attracted so many students; on the contrary, 
he already displayed that detachment of mind which was to 
be so characteristic of him. In 1818 he became a master in a 
school at Frankfort-on-the-Oder, thereby entering the service 
of the Prussian government. The headmaster of this school 
was Ernst Friedrich Poppo (1794-1866), a celebrated Grecian, 
and Ranke was entrusted with the teaching of history. 

With the scholar’s dislike of textbooks, he rapidly acquired 
a thorough knowledge of the ancient historians, quickly passed 
on to medieval times, and here it was that he formed as the 
ideal of his life the study of universal history, the works of 
God as displayed in the history of the human race. Here, 
loo, he composed his first work, which deals with the period 
to which most of his life was to be devoted, Geschichle der 
rainanischen und gerinaniscAen Volker 7494-1514 (Berlin, 
1824). To this was appended a critical dissertation on the 
historians who had dealt with the period (Zur Kritik neuerer 
Geschichischreiber), which, showing as it did how untrustworthy 
was much of traditional history, was to be for modern history 
as epoch-marking as the critical work of Niebuhr had been in 
ancient history. A copy of the book was sent to the Prussmn 
minister of education, Karl Albert Kamplz (1769-1849), the 
notorious hunter of democrats. Within a week Ranke received 
the promise of a post at Berlin, and in less than three months 
was appointed supernumerary professor in the university of 
that city, a striking instance of the promptitude with which 
the Prussian government recognized scientific merit when, 
as in Ranke’s case, it was free from dangerous political opinions. 
The connexion thus established in 1825 was to last for fifty 
years. At the Berlin Library Ranke found a collection of 
MS. records, chiefly Italian, dealing with the period of the 
Reformation ; from a study of them he found how different 
were the real events as disclosed in contemporary documents 
from the history as recorded by most writers; and the result 
of his re.scarches was embodied in his second work, Fiirsten und 
Volker von Siideuropa im 16 und ly Jahrhundert (1827). In 
later editions the title of this book was altered to Die Osmanen 
und die spanische Monarchie. It was now his ambition to 
continue his exploration of the new world thus opened to him. 
The Prussian government provided the means, and in 
September 1827 he started for Italy. His first .sojourn was 
in Vienna, where the friendship of Gentz and the protection 
of Metternich opened to him the Venetian archives, of which 
many were preserved in that city—a virgin field, the value of 
which he first discovered, and which is still unexhausted. 
He found time, in addition, to write a short book on DieSerbische 
Revolution (1829), from material supplied to him by Wuk 
Stephanowich, a Servian who had himself been witness of the 
scenes he related. This was afterwards expanded into Serbien 
und die Turkei im ig Jahrhundert (1879). In 1828 he at last 
crossed the Alps, and the next three years were spent in Italy. 
The recommendations of Metternich opened to him almost 
every library except the Vatican; and it was during these 
three years of study in Venice, Ferrara, Rome, Florence and ] 
other cities, that he obtained that acquaintance with European 
history which was to make him the first historian of his time. { 


At Rome, as he said, be learned to sec events from the inside. 
He wrote nothing but a critical examination of the story of 
Don Carlos, but he retaimed to Germany a master of his craft. 
For a time Ranke was now engs^ed in an occupation of a 
different nature, for he was appointed editor of a periodical 
in which Friedrich Perthes designed to defend the Prussian 
government against the democratic press. Ranke, contemptu¬ 
ous in politics, as in history, of the men who warped 
facts to support some abstract theory, especially disliked 
the doctrinaire liberalism so fashionable at the time. He 
hoped, by presenting facts a."; they were, to win the adhesion 
of all parties. We need not be surprised that he failed ; men 
desired not the scientific treatment of politics, but satire and 
invective. Exposed thus to attack, his weakness, if not his 
venality, was long an article of faith among the liberals. He 
did not satisfy the Prussian conservatives, and alter four 
years the Historische Politiseke Blatter came to an end. Two- 
thirds of the matter hod been contributed by the editor, and 
the two stout volumes in which the numbers were collected 
contained the best political thought which had for long 
appeared in Germany. For Ranke the failure was not to 
be regretted; the rest of his life was to be wholly devoted to 
that in which he excelled. During 1834-36 appeared the 
three volumes of his Die rbmischen Fdpste, ihre Kirche und 
ihr Stoat im 16 und ly Jahrhundert (Berlin, 1834-36, and 
many other editions), in form, as in matter, the greatest of 
his works, containing the results of his studies in Italy. Hence¬ 
forth his name was known in all European countries; the 
English translation by Mrs Austin was the occasion of one of 
Macaulay’s most brilliant essays. Before it was completed 
he had already begun the researches on which was based the 
second of his masterpieces, his Deutsche Geschickte im Zeitalter 
der Rejormation (Berlin, 1839-47), a necessary pendant to 
his book on the popes, and the most popular of his works in 
his own country. In 1837 he became full professor at Berlin ; 
in 1841 Frederick William IV., always ready to recognize 
intellectual eminence, appointed him Prussian historiographer. 
Stimulated by this, he brought out his Neun Bucher preussischer 
Geschichte (1847-48), a work which, chiefly owing to the 
nature of the subject, makes severe demands on the attention 
of the reader—he is the “ Dryasdust ” of Carlyle’s Frederick ; 
but in it he laid the foundation for the modem appreciation 
of the founders of the Prussian slate. The nine books were 
subsequently expanded to twelve (Leipzig, 1874). He took 
no immediate part in the movements of 1848, but in the 
following years he drew up several memoranda for the king, 
whom he encouraged in his efforts to defend the character 
and identity of the Prussian state against the revolutionaries. 
Though never admitted into the inner circle of the king’s 
associates, he found the king the most appreciative of readers 
and stimulating of companions, and the queen one of the 
mo.st faithful of his friends ; in biographical works and on 
other occasions he always defended the memory of the un¬ 
fortunate monarch. A friend even more sympathetic he 
found in Maximilian II. of Bavaria, whom he advised in his 
cxpansiive schemes for the promotion of learning and letters. 
In the quieter years that followed he wrote the third of his 
masterpieces, Franzbsische Geschichte, vomehmlich im 16 und 
ly Jahrhundert (Stuttgart, 1852-61), which was followed 
by his Englische Geschichte, vomehmlich im 16 und ly Jahr¬ 
hundert (1859-68). This, the longest of bis works, ^ded 
much to existing knowledge, especially as to the relations 
between England and the continent, but it lacked something 
of the freshness of his earlier books; he was over seventy 
when it was completed, and he was never quite at home in 
dealing with the parliamentary foundations of Engli.sh public 
life. In his later years his small alert figure was one of the 
most distinguished in the society of Berlin, and every honour 
open to a man of letters was conferred upon him. He was 
ennobled in 1865, and in 1885 received the title of Excellenz. 
When the weakness of his eyes made it necessary for him to 
depend almost entirely on the service of readers and secretaries. 
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in his eighty-first year he began to write the Wellgeschichte 
(9 vols., Ix!ip7.ig, 1883-88). Drawing on the knowledge ac¬ 
cumulated during sixty years, he had brought it down to 
the end of the 15th century before his death in Berlin on the 
ajrd of May i 885 , 

Kanke’s other writings inctude deutsekm (kstkickU. 
Vom Religionsfrieden bis swm 30 jdhrigtn /Triege (Leipzig, 1868) ; 
(kschichit Wallensteins (Leipzig, i86g; 5th ed., i8g6); Abhccnd- 
lungm und Versuebe (L<dpzig, 1877; a new ejection of these 
writings was edited by A. liove and T. Wiedemann, Leipzig, 
1888); Aus item Driefaechsel Friedrich Wilkdms IV. irat 
Btensm (Leipzig, 1873) ; Die deuischen Mdchte und ier Fitrsicn- 
bmd. Deutsche Gesehichte 1780-go (1871-72); Hislorisch- 
biegraphiseke Sludien (Leipzig, 1878); Ursprsmg tmd Beginn der 
Revolutionskriege 1791-92 (Leipzig, 1875); and Zstr Gesckichie 
van Oesterreick und preussm amseken den Friedenssehhissen 
2» Aachen und Iluberltssberg (Leipzig, 1875). He also wrote 
biographies of Frederick the Great and Fred«ick Wiliinm IV. 
for the Allgemeine Deutsche Biographie. 

Ranke married, at Windermere, in 1843, Miss Oara Gmves, 
daughter of an Irish barrister. She died in 1870, leaving two 
sons and one daughter. 

At the time of his death Ranke was, not in his own country 
alone, generally regarded as the first of modem historians. 

It is no disparagement to point out that the recognition he 
obtained was due not only to his published work, but also to 
his success as a teacher. His public lectures, indeed, were 
never largely attended, Iwt in his more private classes, where 
he dealt with the technical work of a historian, he trained 
generations of scholars. No one since Heync has had so great 
an influence on German academical life, and for a whole genera¬ 
tion the Berlin school had no rival. He took paternal pride 
in the achievements of his pupils, and delighted to see, through 
them, his influence spreading in every university. While his 
own work lay chiefly in more modem times, he trained in his 
classes a school of writers on German medieval history. As 
must always happen, it is only a part of his characteristics 
which they learnt from him, for his greatest qualities were 
incommunicable. The critical method which has since become 
almost a formal system, ainring at scientific certainty, was 
with him an unexamfrfed power, based on the insist acquired 
from wide knowledge, which enabled him to pKlge the credi¬ 
bility of an author or the genuineness of an authority; but 
he has made it impossibk; for any one to attempt to write 
modem history except on the “ narraitivcs of eye-wstnesses and 
the most genuine immediate documents ” preserved in the 
archive.s. From the beginning he was determined never to 
allow himself to be misled, in his search for truth, by those - 
theories and prejudicis by which nearly every other historian 
was influenced—Hegelianism, Liberalism, Romanticism, re¬ 
ligious and patriotic prejudice; but his superiority to the 
ordinary passions of the historian could only bo attained by 
those who shared his elevation of character. “ My object is 
simply to find oirt how the things actually occurred.” “ I 
am first a historian, then a Christian,” he himself said. In 
another way no historian is less objective, for in his greatest 
works the whole narrative is coloured by the quality of his 
mind expressed in his style. An enemy to all controversy amd 
all violence, whether in act or thought, he had a serenity of 
character comparable only to that of Sophocles or Goethe. 
Apt tx) minimize difficuhies, to search for the common ground 
of unity in opponents, he turned aside, with a disdain which 
superficial critics often mistook for indifferenoe, from the base, 
the violent and the common. As in a Greek tragedy, we hear 
in his works the echo of great events and terrible catastrophes: i 
we do not see them. He also made it a principle not to reiste j 
that which was already well known, a maxim which necessarily 
pvevenlod his works attaining a popularity with ^e unlearned j 
equal to their reputation among historians. But no writer has { 
surpassed him in the clearness and brevity with which he could | 
sum up the characteristioB of an epoch in the history of the : 
world, or present and define the great forces by which the world j 


RANNOCH 

has been influenced. His classicism led to his great limitations 
as an historian. He did not deal witli the history of the people, 
with ecoDonpc or social problems—the dignity of history was 
to him a reality. He belonged to the school of Thucydides and 
Gibbon, not to that of Macaulay and Tame ; he deals by pre¬ 
ference with the rulers and leadens of the world, and he strictly 
limits his field to the history of the state, or, as we should say, 
political history; and in this he is followed by Seeley, one of 
the greatest of his adherents. The leader of modem historians, 
he was m truth a man of the ancien regime. 

Many of Ranke's works have been translated into English. Among 
these are C1WI Wars and Monarchy in France, by M. A. Garvev 
(iSjz) ; History of England, principally in the rjih Century (Oxford, 
1875)1 Histe/ry oj She Latin and Teutonic Nations, 1.(94-1514, by 
P. A. Ashworth (1687) and again by S. K. Dennis (1909); History 
of the Reformation in Germany, by S. Austin (1845-47); History of 
Servia and tie Servian Revolution, by Mrs A. Kerr (1847); Fer¬ 
dinand J. and Maximiiian II. of Auitria ; State of Germany after 
the RefvrmaHort, by Lady Dull CordoB (1853); Memoirs of the House 
oj Brandenburg and History oj Prussia during ihe jjtJi and tilh 
Centuries, by Sir .Alexander and Lady Dufl Gordon (1K49); and 
History oj the Popes dtiring ihe itdh and rytk Centuries, by S. Austin 
(1840; new cd»., 1841 and 18x7), by W. K. Khlfy (1843), and by E. 
Foster {j847-53j. A collected edition oi Ranke’s works in fifty-four 
volumes was issued at Leipzig (1868-90), but tins does not contain 
the WeHgcschichte. 

For details of Ranke’s life and work see his own Zur eigenen 
I.ebeHsgesekiekie, edited by A. I>ovo (Leipzig, 1890) ; and the article 
by Dove in file Atlfemeine dtuiecht t^agraphie. Also Wincklcr, 
Leopold von Ranke. Lichtstrahlen aus seinen Werken (Ikilin, 1885); 
W. von Giescbrecht, Gedachinisreie auj j.eoj>old von Ranke (Munich, 
1887) ; Guglta, Leopold von Rankes Lehen und Werke (Leipzig, 1893) ; 
M. Ritter, Leopobi von Ranke (Stuttgart, 1895) ; Narlbanclian, 
Leopold von Rankes litlduMgsfakre und GescMcMsauffastung 
(l-eipzig, 1901) ; and Helnwjlt, Leopold Ranke (Leipzig, 1907). 

RANKIRE, WILUAM JOHN MACQDOnif (1820-1872), 
.Scottish engineer and physicist, was bom at Edinburgh on the 
Sth of July 1820, and completed his education in its university. 
He was trained as an engineer under Sir J. B. Macneill, working 
rtiiefly on surveys, harbours and railroads, and was appointed 
in 1855 to the chair of civil engineering in Glasgow, vacant hy 
the resignation of Ix^is Gordon, whose work he had undertaken 
during the previous session. He was a vohiminous writer on 
subjects directly connecti'd with his chair, ami, besides con¬ 
tributing almost weekly to the technical journals, such as the 
F.ftgineer, brought out a seric.s of standard textbooks on Civil 
Engineering, The Steam-Engine and other Prime Movers, 
Machinery md Millwork, and Applied Mechanics, which have 
passed llwough many editions, and have contributed greatly 
to the advancement of the subjects with which they deal. To 
these must be added his elaborate treatise on Shipbuilding, 
Theoretical and Practical. I’hese writings, liowever, corre¬ 
sponded to but one phase of Rankinc’s hnmen.se energy and 
many-sided character. ITc was an enthusiastic and most useful 
leader of the volunteer movement from its beginning, and a 
writer, composer and singer of humorous and patriotic songs, 
some of which, as “ The Three Foot Rule ” and “ 'Lhey never 
shall have Gibraltar,” became well known far beyond the 
circle of his acquaintance. Rankine was tlie earliest of the 
three founders of the modem science of Thermodynamics 
(jj.v.) on the bases laid by Sadi Carnot and J. P. Joule respect¬ 
ively, and the author of the. first formal treatise on the subject. 
His contributions to the theories of Elasticity and of Waves 
rank high among modem developments of mathematical 
physics, although they arc mere units among the 250 scientific 
papers attaclied to his name in the Royal .+)ciety’s Catalogue. 
The more important of these were collected and reprinted in a 
handsome volume (Rankine’s Seientifc Papers, London, i88r), 
which contains a memoir of the author by Prof. P. G. Tait. 
Rankine died at Glasgow on the a4th of December 1872. 

RANMOCH, a district of north-west Perthshire, Scotland, 
partly extending into Argyllshire. It measures 32 m. E. and 
W. and from 10 to 12 m. N. and S. and is surrounded by the 
districts of Badonoch, Atholl, Breadalbane, Lome and Loch- 
aber. Much of it is wild, Weak and boggy, and, saving on the 
E., it is shut in by rugged mountains. "Ihe chief rivers are 
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the Tummel and the Ericht, and the principal lakes Loch 
Rannoch and Loch Lydoch, or Laidon (about 6 m. long, I m. 
wide and 924 ft. above the sea). Loch Rannochalies E. and 
W., measures 9I m. long by fully 1 m. broad, is 661 i ft. above 
the sea, covers an area of nearly 7j| sq. m., aod has a greatest 
depth of 440 ft. It receives the Ericht and many other 
streams, and discharges by the Tummel, draining a total area 
of 2434 sq. m. At the head of the lake is Rannoch Barracks, so 
named because it was originally built to accommodate a detach¬ 
ment of troops, under ensign (afterward.s Sir) Hector Munro, 
.stationed here to maintain order after the Jacobite rising of 1745. 
Two miles east is Carie, which was the residence of Alexander 
Robertson, 13th baron of Struan (1670-1749), the Jacobite 
and poet, who was “out” with Dundee (1689), Mar (1715) 
and Prince Charles Edward (1745), and yet managed to e.scape 
all punishment beyond self-imposed exile to France after the 
first two rebellions. Kinloch Rannoch, at the foot of the loch, 
is the principal place in the district, and is in communication 
by coach with Struan station (13 m. distant) on the Highland, 
and Rannoch station (6 m.) on the West Highland railway. 
Dugald Buchanan (1716-17^), the Gaelic poet, was school¬ 
master of the village for thirteen years, and a granite obelisk 
has been erected to his memory. 

RANSOM (from Lat. redemptio, through Fr. ran(on), the price 
for which a captive in war redeemed his life or his freedom, a 
town secured immunity from sack, and a ship wiis repurchased 
from her captors. The practice of talcing ransom arose in the 
middle ages, and had perhaps a connexion with the common 
Teutonic custom of commuiing for crimes by money payments. 
It may, however, have no .such historic descent. The desire to 
make profit out of the risks of battle, even when they were 
notably diminished by the u.se of armour, would account for it 
sufficiently. The right to ransom was recognized by law. One 
of the obligations of a feu4al tenant was to contribute towards 
paying the ransom of his lord. England was taxed for the 
ransom of Richard the Lion Hearted, France for King John 
taken at Poitiers, and Scotland for King David when he was 
captured at Durham. The prospect of gaining the ransom of 
a prisoner must have tended to diminish the ferocity of medieval 
war, even when it did not reduce the fighting between the 
knights to a form of athletic sport in which the loser paid a 
forfeit. Readers of Froissart will find frequent mention of this 
decidedly commercial aspect of the chivalrous wars of the time. 
He often records how victors and vanquished arranged their 
“ financing.” The mercenary views of the military adventurers 
were not disguised. Froissart repeats the story that the English 
“ free companions ” or mercenaries, who sold their services to 
the king of Portugal, grumbled at the battle of Aljubarrota in 
1385, because he ordered their prisoners to he killed, and would 
not pursue the defeated French and Spaniards, whereby they 
lost lucrative captures. The ransom of a king belonged to the 
king of the enemy by whom he was taken. 'I'he actual captor 
was rewarded at the pleasure of his lord. King Edward III. 
paid over instalments of the ransom of the king of France to the 
Black Prince, to pay the expenses of his expedition into Spain 
in 1367. Occasionally, as in the notable case of Bertrand du 
Guesclin, the ransom of a valuable knight or leader would be 
paid by his own sovereign. To trade in ransoms became a form 
of financial speculation. Sir John Fastolf in the time of King 
Henry V. is said to have made a large fortune by buying 
prisoners, .and then screwing heavy ransoms out of them by 
ill-usage. The humane influence of ransom was of course con¬ 
fined to the knights who could pay. The common men, who 
ware too poor, were mas.sacrcd. Thus Lord Grey, Queen Eliza- 
tieth’s lord deputy in Ireland, spared the officers of the Spaniards 
and Italians he took at Smerwick, but slaughtered the common 
men. Among the professional soldiers of Italy in the 15th 
century the hope of gaining ransom tended to reduce war to a 
farce. They w'ould not lose their profits liy killing their opponents. 
The disuse of the practice was no doubt largely due to the 
discovery that men who were serving for this form of gain could 
not be trusted to fight seriously. 


Instances in which towns paid to avoid being plundered are 
innumerable. So late os the war in the Peninsula, 1808-14, it 
was the belief of the English soldiers that a town taken by storm 
was liable to sack for three days, and they acted on their con¬ 
viction at Ciudad Rodrigo, Badajoz and San Sebastian. It was 
a question whether ransoms paid by merchant ships to escape 
were or were not among the commercia belli. In the early i8th 
century the custom was that the captain of a cfqjtured vessel 
gave a bond or “ ransom bill,” leaving one of his crew as a 
hostage or “ ransomer ” in the hands of the captor. Frequent 
mention is made of the taking of French privateers which had 
in them ten or a dozen ransomers. The owner could be sued on 
his bond. At the beginning of the Seven Years’ War ransoming 
was forbidden by act of parliament. But it was afterwards at 
least partially recognized by Great Britain, and was generally 
allowed by other nations. In recent times—for instance in the 
Russo-Japanese War—no mention was made of ransom, and with 
the disappearance of privateering, which was conducted wholly 
for gain, it has cea.scd to have any place in war at sea, but the 
contributions levied by Invading armies might still be accurately 
described by the name. 

RANTERS, an antinomian and spiritualistic English sect in 
the time of the Commonwealth, who may be described as the dregs 
of the Seeker movement. Their central idea was pantheistic, that 
God is essentially in every creature, but though many of them 
were sincere and honest in their attempt to express the doctrine 
of the Divine immanence, they were in the main unable to hold 
the balance. They denied Church, Scripture, tli» current 
ministry and services, calling on men to hearken to Christ within 
them. Many of them seem to have rejected a belief in immor¬ 
tality and in u personal God, and in many ways they resemble 
the Brethren of the Free Spirit in the 14th century. Their 
vague pantheism landed them in moral confusion, and many of 
them were marked by fierce fanaticism. How far the accusation 
of lewdness brought against them is just is hard to say, but they 
seem to have been a really serious peril to the nation. They 
were largely recruited from the common people, and there is 
plenty of evidence to show that the movement was widespread. 
The Ranters came into contact and even rivalry with the early 
Quakers, who were often unjustly associated with them. The 
truth is that the positive message of the Friends helped to .save 
England from being overrun with Rantorism. Samuel Fisher, a 
Friend, writing in 1653, gives a calm and instructive account of 
the Ranters, which with other relevant information, including 
Richard Baxter's rather hysterical attack, may bo read in 
Rufus M. Jones’s Studies in Mystical Religion (1909), xix. In 
the middle of the 19th century the name was often applied to the 
Primitive Methodists, with reference to their crude and often 
noisy preaching. 

RANUNCULAGEAE, in botany, a natural order of Dicoty¬ 
ledons belonging to the subclass Polypetalac, and containing 
37 genera with about 500 species, which 

■e distributed through temperate and 
cold regions but occur more especially 
beyond the tropics in the northern hemi¬ 
sphere. It is well represented in Britain, 
where ii genera arc native. The plants 
are mostly herbs, rarely shrubby, as in 
Clematis, which dimbs by means of the 
leaf-stalks, with alternate leaves, opposite 
in Clematis, generally without stipules, 
and flowers which show considerable 
variation in the number and development 
of parts but are characterized by free 
hypogynou.s sepals and petals, numerous 
free stamens, usually many free one-celled 
carpels (fig. 2) and small .seeds containing 
a 'minute straight embryo embedded in a 
copious endosperm. The parts of the 
flower ore generally arranged spirally on 
a convex rcceptade. The fruit is one-seeded, an achene (fig. 3), 
or a many-seeded follicle (fig. 4), rarely, as in Actaea, a berry. 



From VineN*B SfvdnfT’ 
Ttat Book of Botany, by 
pcrmiBBMn or Swah, .Son* 
nentcbein & Co. 

Fio. I.— Gynoccium 
of RanuTicuiuH: x, 
iTccptacle with the 
points of insertion 
of the stamens, 
which have been 
removed. 
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The order falls into several well-defined tribes which are 
distinguished by characters of the flower and fruit; all are 



From Strtwbutifer'R AMr* 
iyeA J4r by per- 

tniskioii of Guat&v Fibcner. 

2. — Ranunculus 
aruensis. Carpel in 
tongitndinal section. 
(After Baillon, en¬ 
larged.) 



Fig. -Single 
follicle show¬ 
ing dehiscence 
by the ventral 
suture. 



Fic. 4.—Fruit of Col¬ 
umbine lAquiltgia) 
formed of five fol¬ 
licles. 


represented among British native or commonly grown garden 
plants. 


Tribe 1. Paeonieae, p«jny group, axe mostly herbs with deeply 
cut leaves and large solitary showy flowers in which tho parts are 
spirally arranged, the sep^s, generally five in number, passing 
graduily into the large coloured petals. The indefinite stamens 
are succeeded by 2-5 free carpels which bear a double row of ovules 
along the ventral suture. Honey is secreted by a ring-like swelling 
round the base of the carpels, "which become fleshy or leathery in 
the fruit ahd dehisce alon^ the ventral suture. There are only three 
genera, the largest of which, Paeonia, occurs in Europe, temperate 
Asia and we.stern North America. P, officinalis is the common 
peony. 

Tribe II. Hettehoreae are almost exclusively north temperate 
or subarctic ; there are 15 genera, several of which are represented 
in the British flora. The plwts arc herbs, cither annual, e.g, Nigella 
(love-in-a-mist), or perennial by means of a rhirome, as in Aconitum 
or Eranthis (winter aconite). The leaves are simple, as in Caltka, 
but more often palmately divided as in hellebore (fig. 6), aconite 
(fig. 5) and larkspur. The flowers are solitary (Eranthis) or in 



Fig. 5. —Five-partite leaf Fio. b.—Pedate leaf of Stinking Hclle- 

of Aconite. bore (Helleborus foelidus). It is a 

palmatcly-partite leaf, in which the 
lateral lobes arc deeply divided. 
When the leaf hangs down it re¬ 
sembles the foot of a bird, and hence 
the name. 


cymes or racemes, and arc generally regular as in Catlha (king-cup, 
marsli marigold), Trottius (globe-flower), HeUehona, Aquitepa 
(columbine); sometimes medianly zygomorphic as in Aconitum 
(monkshood, aconite) and Delphinium (larkspur). The caipeU, 
generally 3 to J In number, form in the fruit a many-seeded follicle, 
except m Aciaea (banclierry), where the single carpel develops to 
form a many-aeeded berry, and In Nigella, where the five carpels 
unite to form a fivc-chambered ovary. There is considerable 
variety in the form of the floral envelopes and the arrangement of 
the parts. The outer series, or sepals, generally five in number, is 
generally white or bright-coloured, serving as an attraction for 
insects, especially bees, as well as a protection for the rest of the 
flower. Tnus in Caltha and Trollius the sepals form a brilliant 
golden-ydlow cup or globe, and in Eranthis a pale yellow star which 
contrasts with the green involucre of bracts immediately below it; 
in Nigella they are blue or yellow, and also coloured in Aquilegia. 
In Hdlebore the greenish sepals perdst till the fruit is ripe. A conifum 
and Delphinium differ in the irregular development of the sepals, 


the posterior sepal being distinguished from the remaining four by 
its helmet-shape (Aconitum) or spur (Delphinium). In CoAAo there 
are no petala but in the otner genera there are honey-secreting and 
storing struCTures varying in number and in form in the different 
graera. In Trollius they are long and narrow with a honey-secrcting 
pit at the base, in Nigella and Helleborus (fig. 7) they form short- 



Fig. 7. —Helleborus niger. i, vertical section of flower; 

2, nectary, side and front view (nat. size). 

stalked pitchers, in Aquilegia they are large and coloured with a 
showy petal-like upper portion and a long basal spur in the tip of 
which is the nectary. In Delphinium they are also spurred, and in 
Aconitum form a spur-like sac on a long stalk (fig. 8). The parts 

of the flower are gene¬ 
rally arranged in a 
spiral (acyclic), but arc 
sometimes hemicyclic. 
the perianth forming 
a whorl as in winter 
aconite ; rarely is the 
flower cyclic, as in 
Aquilegia (fig. q) where 


Fig. 9. — Floral dia¬ 
gram of Columbine 
(Aquilegia) showing 
regular cyclic ar- 
rangement. 

mg tne pisni. 

the parts throughout are arranged in alternating whorls. In Caltha, 
where there arc no petals, honey is secreted by two shallow de¬ 
pressions on the side of each carpel. 

Tribe III. Anemoneae, with 8 genera, are chiefly north temperate, 
arctic and alpine plants, but also pass beyond , the tropics to the 
southern hemisphere. They differ from the two preceding tribes 
in the numerous carpels, each with only one ovule, forming a fruit of 
numerous achenes. They are annual or perennial herbs, erect as in 
Anemone, Thalictrum (meadow-rue) and many buttercups, or creeping 
as in Ranunculus repens ; the section Batrachium of the genus 
Ranunculus (q.v.) contains aquatic plants with submerged or floating 
stems and leaves. The flowers art^ solitary, as in Anemone Pulsa¬ 
tilla (Pasque flower) and the wood anemone, or cymose as in species 
of Ranunculus, or in racemes or panicles as in Thalictrum. The 
parts are spirally arranged throughout as in Myosurus (mouse-tail), 
where the very numerous carpels are borne on a much dongated 
receptacle, or Adonis (pheasant's eye), or the perianth is whorled 
as in Anemone and Ranunculus. In Anemone there is a whorl of 
foliage leaves below the flower, as in Eranthis. In Anemone and 
Thalictrum there is only one series of perianth leaves, which are 
pctaloid and attractive in Anemone where honey is secreted by 
modified stamens, as in A. Pulsatilla, or, as in A. nemorosa (wood 
anemone), there is no honey and the flower is visited by insects for 
the sake of tho pollen; in Thalictrum the perianth is greenish or 




Fig. 8. —Part of the flower of Aconite 
(Aconitum Napellus), showing two 
irregular horn-hke petals p, supported 
on grooved stalks 0. These serve as 
nectaries, s, the whorl of stamens 
inserted on the thalamus, and surround 
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»£of 

Sm?xo) 

Ranunculus (fig. 10) [„ Anemone the ach^es 

bear the perBietent naked or ^arded style 
which aids in dissemination; the same pur- 
^se is served by the prickles on the achenes 
of Jlatiunculus arvensis. 

rribt IV. CUtnahdtae comprise the genua 
Clematis («.«.), charaoteriied by its shrub^, 

* , , often climbing habit, opposite leaves and the 

Fig. 10.—Petal of yjjvatc, not imbricate as m the other tribes. 
Crowfoot aestivation of the sepals. Ihe usually four 

iulMj), bearing at whorled and petaloid, the nurnerms 

the base a honey t^,gns and carpels are spir^ly arranged: the 
gland protected jj visited by insects for the sake of the 

by a scale, s. "bundant pollen. The fruit consists of numer- 

"■fnecial articles will be found on the more Important 

Aconitum. Adanis. Anemone, ianeberry {Actaea). 

Clematis, Cotumbsne, Hellebore, Ranunculus. 


RANUHCUITO, familiarly known a.s “buttercup,” or crow¬ 
foot a characteristic type of the botanical order Ranunculaceae. 
m'-La? name; which means a little frog or tadpole (dim of 
rana frocl was also given to a medicinal plant, which ha.s 
been’ identified by some with the crowfoot. The Ranunculi 
are more or less acrid herbs, sometimes 

or with the base of the stem dilated into a kind of tuber (K. 
bulbosm) They have tufted or alternate leaves, dilated into 
Sath at the base, and very generally, but not «n>yers^y. 
deenlv divided above. The flowers are solitary, or in loose 
c^-^es and arc remarkable for the number and distinctness 
Som ^rom union) of their parts. Thus there are five 
sepals as many petals, and.numcrous spirally arranged 
and carpels. The petals have a little pit or honey-gland at 
the base which is interesting as foreshadowing the more fully 
developed tubular petals of the nearly allied genera 
and Hellehorus. The fruit is a head of achenes —dry, onc- 
seeded fruits. The genus contains a large number of species 
(about 2 so) and occurs in most temperate countnes in the 
Lrthern' and southern hemispheres, extending into arctic. 
Td ararctic regions, and appearing on the hgr m“ 
in the tropics. About twenty species are natives of Great 
Britain. I acris, R. repens R. bulbosus “w 
buttercups. R. arvensis, found in 

vcllow flowers and the achenes covered "'■tf’/tout spnM. 

R Lingua, spearwort, an*d R. Flatmiiula, 1 '-'^^®'", P. . ’ 

grow in marshes, ditches and wet places. R. * 

nilcwort or lesser celandine, an early spring flower in P*«tu®es 
and waste places, characterized by havng hcart-sha^d entire 
leaves ,and^ clusters of club - shaped roots. The section 

Halraehium eomprise.s the t?Tthe fo^£e 

and streams, which vary greatly m the character of th® f°"age 
according as it is submersed, floating or aerial, and when 
submersed varying in accordance with the depth and 
of tb current The ranunculus of the florist is a cult.vat^ 
form of 7 ? asialicus, a native of the Levant, remarkable for 
the ranee of colour of the flowers (yellow to purplish blaclO 
and for^the regularity with, which the stamens and pistils are 
replaced by peUls forming double flowers. «. arta/ir»s is one 
of throlder Lrists’ flowers, which has sported into numberless 
vaiietics but was formerly held in much greater esteem thM 
it is at the present Ume. According to the canons of the 
tVefowem trbe perfect, should be of the ^ui of wo-tods 
of a^ball, the outline forming a perfect circle, with ^"tre 
close, the petals smooth-edged, the colour dense, an 
marking uniform. 

The ranunculus requires “ f to‘z 7fdeep°aS 

rotten dung. The wif th«e”should be placed a stratum 

about 5 in. l^low the surf^e ^“dung. mixed with earth. 


perfectly free from fresh dung. The tubers arc planted i? mw'* ^ 
aom-t and s or 4 in. apart in the rows, the turban sortsin October, 
the more’choice varieties in February. 
that the foUaEe may cover the surface of the bed. The 
planted roots must 1 ^ sheltered from severe friwt. The plants whm 
fn flower should be screened from hot sunshine with an awning , 
when the leaves wither, the roots are to be taken up. drmd. and 
stored. The ranunculus is readily propagated ironi seetl ^taine 
from semi-double sorts, which are often of themselves very beautiful 
flowers. It is generally sown in boxes in autumn or spring. The 
young plants thus raised flower often in the second, and always in 

^'^Tbe* turtan varieties, wliich are very showy for the borders, are 
of a few positive colours, as scarlet, yellow, brown, carmine, and 
white. T?e florists' varieties have been bred from the Persian 

'^Other’sp^s'kmiwn'in gardens arc R. 

bnttonsl.'^th leaves recalUng aconUe, and white .A^s; the 

double-flowered form is known m of Tncri'fis crown 

or fair maids of Kent. A double-flowered form of R. acns is grown 
under the name yellow bachelor's buttons. R. bulbosus also has 
a pretty double-towered variety. Of dwarfer mterespng plants 
there are R alPestris. 4 in., white ; R. sramincus, 0 to 10 m-. , 

R pamassiloltus, 6 in., white ; and R. rutaelohus. 4 to 
wit), orange centre. Of the taller kinds menti^ and 

R cortusaefolius, a fine buttercup, 3-5 ft. high, from IcnenHe, ana 
hardy in the mildest parts of Britain ; and R. ^^tieh 

New Zealand water Wy ^ « a handrome 

with large peltate leaves often a fwt in ‘■'ameter and with waxy 
white flowers alxmt 1 in. across. It is not quite hardy, and even 
under the best conditions Is a difficult plant to grow well. 


KAO, SIB DINKAB (1819-1896), Indian statesman, was 
born in Ratnagiri district, Bombay, on the 20th of Decem^r 
1819, being n Chitpavan Brahmin. At fifteen he entered the 
service of the Gwalior state, in which hi.s ancestors h^ served. 
Rapidly promoted to the responsible charge of a division, he 
displayed unusual talents in reorganizing the police and reyeme 
departments, and in reducing chaos to order In 1851 Dmkar 
Rao became dewan. The events which led to the British 
victories of Maharajpur and Banniar in 1844 had filled thi 
state with mutinous soldiery, ruined the finances, and weakene 
authority. With a .strong hand the dewan suppressed disorder, 
abolished ruinous imposts, executed public works, and by a 
reduction of salaries, including his own, turned a deficit into a 
surplus. When the contingent mutinied in 1857, he never 
wavered in loyalty ; and although the state troops also mutinied 
in Tune 1858 on the approach of Tantia 1 opi, he adhered to 
the"^ British cause, retiring with Maharaja Sindhia to the Apa 
fort After the restoration of order he reamed minister 
until December 18S9. In 1873 he was appointed pardian to 
the minor Rana ol Dholpur, but soon afterwards he 
owing to ill-health. In 1875 the viceroy selected him as a 
commissioner, with the Maharajas Sindhia 
three British colleagues, to try the Gaekwar of Barock on a 
charge of attempting to poison the British resident. He also 
served in the legislative council of India, and was frequently 
consulted bv viceroys on difficult questions. An estate w(^ 
::n£c 1 .U himfwiUi the hereditary title of Raja, or his 
eminent services, and the decoration of K.C..S.I. ^c died on 
the 9th of January 1896. No Indian statesman of the 19th 
centurv gained a higher reputation, yet he only commenced 
the stiidy^of English at the age of forty, and was never able to 
cowerse^fluently in it; hi.s orthodoxy resented social refo™* , 
he kept aloof from the Indian Congress, and he had received no 

tTfl-ifiinii in British ftdinmistr&tion* jjk' 

RAO, SIR T. MADHAVA (1828-1891), Indiaff statesman, was 
bom at Combaconum in Madras in 1828. Madhava Rao created a 
new type of minister adapted to the modem requiremmts of a 
progressive native state, and he grafted it upon the stock. 
He linked the past with the present, using the advantages of 
heredity, tradition and conservatism to effect reforms m the 
public administration and in Indian .society. Sprung from a 
Crntk Brahmin stock long settled at Tanjore, the son of a 
dewan of Travancore, he was educated in the strictest tenets of 
his sacred caste. But he readily imbibed the 
age. To mathematics, science and astronomy he "Wed a study 
of English philosophy and international law, and a taste for art 
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and pictures. Although a devout student of the Shastras, he 
advonUed temale education and socid reform. Refusing to 
cross the sea and so break caste by appearing brfore a parlia¬ 
mentary commission, he yet preaidied religious tdleration. A 
patron of the Indkn Congress, he borrowed from the armoury 
of British admindstration ercry reform which he introduced 
into the native states. He was respected alike by Europeans 
and natives, and received titles and honours from the ^itish 
govenunent. As tutor of the maharaja of Travancore, and 
then as revenue officer in that state, he showed firmness and 
ability, and became diwan or prime minister in 1857. He 
found the finances disorganized, and trade cramped by mono¬ 
polies and oppressive duties. He co-operated with the Madras 
government in carrying out reforms, and when his measures 
led to misunderstandings with the maharaja, he preferred 
honourable resignation to retention of a lucrative office in which 
he was powerless for good. In 1873 he was engaged at Indore 
in laying down a plan of reform and of public works which he 
bequeathed to his successor, when u grave crisis at Baroda 
demanded his talents there. The Gaekwar had been deposed 
for scandalous misrule, and an entire reorganization was needed. 
Aided by Sir Philip Melvill, Madhava Rao .swept away the 
corrupt officials, privileged sirdars and grasping contractors 
who ^d long ruined Baroda. He wrote able minutes defending 
the rights and privileges of the Gaekwar from fancied encroach¬ 
ment, and justifying the internal reforms which he introduced. 
He resigned office in c88z,.and in his retirement devoted his 
leisure .to reading and writing upon political and social questiocs. 
Hie died on the 4th of April 1S91. 

RAOUL DB CAHBRAI, the name of a French chanson de 
ftste. The existing romance is a 13th-century recension of a 
poem by a trouvire of Laon called Bcrtholais, who professed 
to have witnessed the events he described. It presents, like 
the other provincial gesle of Garin It Loherain, a picture of the 
devastation caused by the private wars of the feudal chiefs. 
A parallel narrative, obviously inspired by popular poetry, is 
preserved in the chronicle of Waulsca't (ed. Achery, Spicilegiam, 
ii.p.iooseq.),and probably corresponds with the earlier recension. 
Raoul de Cambrai, the posthumous son of Raoul Taillefer, 
count of Cambrai, by hn wife Alais, sister of King Louis 
(d’Outre-Mer), whose father’s lands had been given to another, 
demanded the fief of Yermaitdais, which was the natural in¬ 
heritance of the four sons of Herbert, lord of Vemandois. On 
King Louis’s refusal, he proceeded to war. The chief hero on 
the Vennaindois side was Bernier, a grandsom of Count Herbert, 
who had been the squire and firm ^herent of Raoul, until he 
was driven into exposition by the fate of his mother, burned 
with the nuns in the church of Origny. Bernier eventually 
slew the terrible Rseoul as single fight, but in his turn was slain, 
after an apparent reconcfliatlon, and tlic blood-feud descended 
to his sons. Tlie date of these events is exactly ascertainable. 
Flodoard (Annales, Anno 943) slates tliat Count Heibert died 
in that year, and was buri^ by his sons at St Qoentin, that 
when they learnt that Raoul, son oi Raoul dc Gouy, was about 
to invade their father’s (territory, they attacked him and put 
him to death. The identity of other of the personages of the 
story has also been fixed from historical sources. The second 
part of the poem, of which Bernier is the hero, is of later date, 
and bears the dliaracter (A a rosnan d’twenlures. 

See Li Romans de Raoul de Cambrai el de Bernier, ed. E. Ic Clay 
fPKris, 1840); Raoul de Cambrai, od, P. Meyer ami A. Loi^on 
(Soc. dee aue. textes fr., Paris, itiSa) ; J. M. Luffiow, Popular Epics 
at the Middle Ages fLoiulon and Cambridge, 1863) ; H. Crbaer, 
Grundriss d. roman, jthil. fii. pp. 567 seq.). 

RAOUL ROOHBTTB, OlSIRtil (1790-1854), French archaeo¬ 
logist, was bom on the <9^ of March 1790 at St Amand in the 
department of Cher, and received bis edneation at Bourges. 
He was made professor of history in the College de Iriuis-le- 
Grand at Paris (1613) .and in the Sorbonne (1817). His ffw- 
ioire critique de VitaiUsstmati del colonies greeguts (4 vols., 
1&15) is now out of date. He ms superintendent of anti¬ 
quities in the BibliothSqae at Paris (1819-46), and professor of 


archaeology at the BibliothAque (from i6z6), a result of which 
may be seen in his Court farckeologie (i8*8). In i8z9 appeared 
his Monuiffents inedits, a work of great value at the time. Still 
valuable are his Peinluret ineiilu (J836) and his Peiutures de 
PampH (1844). He contributed to the Annali of the Roman 
Institute, the Journal des savants and the Academie ies in¬ 
scriptions. At his death on the 3rd of July 1854 Raoul Rochette 
was perpetool secretary of the Academy of Fine Arts and a 
corresponding member of most of the learned societies in 
Europe. 

RAOULT, FRAHffOIS MARIE (1830-1901), French chemist, 
was bom at Foumes, in the Dipartement du Nord, on the loth 
of May 1830. He became aspirant ripititeur at the lyc6c of 
Rheimsin j853,and after holding several intermediatepositions 
was ^pointed in i86s to the professorship of chemistry in Sens 
lycee, where he prepared the thesis on electromotive force 
which gained him his doctor's degree at Paris in the following 
year. In 1867 he was put in charge of the chemistry classes 
at Grenoble, and three years later he succeeded to the chair 
of chemistry, which he held until hi.s death on the ist of April 
1901. Raoult’s earliest researches were phyrical in character, 
being largely concerned with the phenomena of the voltaic 
cell, and later there was a period when more purely chemical 
questions engaged has attention. But his name is best known 
in connexion with the work on solutions, to which he devoted 
the Lest two decades of his life. His first paper on the depression 
of the freezing-points of liquids by the presence of substancc.s 
dis-solved in them was published in 1878; and continued investi¬ 
gation and experiment with various solvents, such as benzene 
and acetic acid, in addition to water, led him to believe in a 
simple relation between the molecular weights of the substances 
and the freezing-pomt of the solvent, which he expressed as the 
“ loi gfnfrale de la congelation,” that if one molecule of a 
substance be dissolved in 100 molecules of any given solvent, 
the temperature of solidification of the latter wUl be lowered 
by o-63‘'C. (See, however, the article Solution.) Another 
relation at which he worked was that the diminution in the 
vapour-pressure of a solvent, caused by dissolving a substance 
in it, is proportionsQ to the molecular weight of the substance 
dissolved—at least when the solution is dilute. These two 
generalizations not only afforded a new method of determining 
the molecular weights of substances, but have also been utilized 
by J. 11. van’t Hoff and W. Ostwald, among other chemists, 
in suppport of the hypothesis of electrolytic dissociation in 
solutions. An account of Raoult’s life and work was given by 
Professor van’t Hoff in a memorial lecture delivered before the 
London Chemical Soedety on the z6th of March 1902. 

RAOUX, JEAN (1677-1734), French painter, was bom at Mont¬ 
pellier in 1677. After the usual course of trainiirg he became 
a member of the Academy in 1717 os an historical painter. Ills 
reputation had been previously established by the credit of 
decorations executed during his three years in Italy on the 
palace of Giustiniani .Solini at Venice, and by some easel paint¬ 
ings, the Four Ages of Man (National Gallery), commissioned 
by the grand prior of Vendome. To this latter class of subject 
Raoux devoted himself, nor did he even paint portraits except 
in character. Tlie list of his works is a long Senes of sets of the 
Seasons, of the Hours, of the Elements, or of those scenes of 
amusement and gallantry in the representation of which he wa.s 
immeasurably surpassed by his younger rival Watteau. After 
his stay in England (1720) he lived much in the Temple, where 
he decorated .several rooms. He died in Paris in 1734. lli.s 
best pupils were Chevalier and Montdidier, His works, of 
which there, is a poor specimen in the Louvre, were much 
engraved by Poilly, Moyreau, Dupuis, &c. ' 

BAPALLO. a seaport and winter resort of Liguria,, Italy, 
in the province of Genoa. Pop. (1901) 5839 (town); 10,343 
(commune). It occupies a beautiful and well-sheltered .situa¬ 
tion on the east side of tlie Gulf of Rapallo, i8i m. E. by S. 
from Genoa by rail. It has a fine church, a medieval castle 
(now used as a prison) and a Roman Bridge, known as “ Hanni¬ 
bal’s Bridge.” On toe hills above toe town is situated the 
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church and abbey of the Madonna de Montallegro, whose 
miraculous picture attracts pilgrims from all parts of Italjr. 

Olives and ^her fruit are grown, and a brisk trade^is done in 
olive oil. A mile to the south is Santa Margherita Ligure 
(pop. 7057), another winter resort, with a large i6th-centnry 
church. Both places arc also frequented for sea-bathing in 
summer. Lace is mode, white the men go in May to the coral 
fisheries off the Sardinian coast. To the south again is the 
small seaport of Portofino (the Roman Portus Delphini) under 
the south-east extremity of the promontory of Portofino 
(2010 ft.). On the way from S. Margherita to Rirtofino is the 
suppressed monastery of Cervara, in which Francis I. of France 
was confined after the battle of Pavia on his way to Madrid. 

At all these places are beautiful villas. 

RAPS (Lat. rapum or rapa, turnip), in botany.-—Several 
forms of plants included in the genus Brassica arc cultivated for 
the oil which is present in their ripe seeds. The one most 
extensively grown (or this purpose is known as colza, rape or 
coleseed, in Germany as Raps (Brassica napus, var. cleifera): 
its seeds contain from jo to 45 % of oil. The leaves arc glaucous 
and smooth like those of a .swede turnip. For a seed-crop 
rape is sown in July or early August in order that the plants 
may be strong enough to pass the winter uninjured. The 
young plants arc thinned out to a width of 6 or 8 in. apart, 
and afterwards kept clean by hoeing. The foliage may be 
eaten down by sheep early in autumn, without injuring it 
for the production of a crop of seed. In spring the horse and 
hand hoe must be used, and the previous application of i cwt. or 
a cwt. of guano will add to the productiveness of the crop. On 
good soil and in favourable seasons the yield sometimes reaches 
to 40 bushels per acre. The haulm and husks are either used 
for litter or burned, and the ashes spread upon the land. It 
makes good fuel for clay-burning. There is a “ summer ” 
variety of colza which is sown in April and ripens its seed in 
the same year. It docs not yield so much oil as the “ winter ” 
kind, but it will grow on soil in poorer condition. Neither of 
these is much grown in Great Britain for the production of 
oil, but the “ winter ” variety is very extensively grown as green 
food for sheep. For this purpose it is generally sown at short 
intervals throughout the summer to provide a succession of 
fodder. It is peculiarly adapted for peaty soils, and is accord¬ 
ingly a favourite crop in the fen lands of F.ngland, and on 
recently reclaimed mosses and moors elsewhere. Its growth 
is greatly stimulated by the ashes resulting from the practice 
of paring and burning. Its highly nutritious leaves and stems 
arc usually consumed by folding the sheep upon it where it 
grows, there is no green food upon which they fatten faster. 
Occasionally it is carried to the homestead, and used with 
other forage in carrying out the system of soiling cattle. 

The wild form Brassica campestris, the wild coleseed, colza 
or kohlsaat, of the fields of England and many parts of Europe, 
is sometime.s cultivated on the European continent for its seed, 
which, however, is inferior in value to rape as an oil-yielding 
product. 

In addition to the previously mentioned rape, a variety of 
another species (or subspecies) of Brassica, namely, Brassica 
rapa, var. oUijera (Riibsen in Germany), is grown for its oil- 
yielding seeds. The leaves in a young state are not glaucous, 
but sap-green in colour and rough, being very similar to those 
of the turnip, to which the plant is closely related. Both 
winter and summer varieties arc grown ; they arc rarely culti¬ 
vated in Britain. The oil is similar to that in the true colza 
seeds but the plants do not yield so much per acre os the latter: 
they are, however, hardier and more adapted for cultivation 
on poor sandy soils. 

RAPE (from Lat. rapere, to .seize), in law, the crime of having 
carnal knowledge of a woman by a man, not her husband, 
forcibly and unlawfully against her will. Under the Mosaic 
law, rape was punished with death, if the damsel was betrothed 
to another man, and with a fine of fifty shekels if not so be¬ 
trothed, while in this case, also, she was to be the wife of the 
ravisher all Ute days of his life (Deut. xxii. 25). The Roman 
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chifl k.« punished rape with death and confiscation of goods 
(Cod. L. LX. tit. 13). In England, under the Saxon law— 
adopted, probably, from a Teutonic code—death was also the 
penalty, but under the Normans this was changed to the loss 
of both eyes and castration; this punishment remained in 
force until after the time of Bracton (de Cortmd, f. 147). The 
statute of Westminster I. (1275) reduced the oSence to a tres¬ 
pass, with a penalty of two gears’ imprisonment and u fine at 
the king’s will. This lenity, it is said, produced terrible con¬ 
sequences, and, accordingly, the statute of Westminster II. 
(1285) again declared the offence a felony, with, however, 
benefit of clergy. This was the sute of the law until 1575, 
when the punishment was made more severe by taking away 
the benefit of clergy. The offence remained capital until the 
Offences against the Person Act 1861, by which and subsequent 
pending acts it is now regulated. The present punishment 
is penal servitude for life or for not less than' three years or 
imprisonment with or without hard labour for not over two 
years. 

The law of England (difiering in this respect from the civil law) 
regards as immaterial whether the woman is chaste or unchaste, 
married or single, provided the oflence ha-s been committed forciUy 
and without her consent. The oflcnce is complete if con.scnt is 
extorted by means of threats of death or immediate liodily harm, 
by fraud or by false pretences or representation, such as the im¬ 
personation of a woman’s husband (Criminal Law Amendment 
Act i8«5). 

Since the passing of the Criminal Law Amendment Act i88j, 
it is a felony, entailmg the same punishment as rape, to have carnal 
knowledge of a girl under 13 years, whether she consent of not. 
llctwcen 13 and 16 years of age it is a cri minal offence 
punishable by two years’ imprisonment, wbtlhct consent is given 
or not, and even if there be solicitation ; but if the jury is satisfied 
that the person charged had reasonaWe cause to believe the girl 
to be over 16 years, the accused is entitled to be acquitted. 
Prosecution must be within three months of tbo offence. The 
administration of any drug or matter, with intent, by producing 
•Stupor, to facilitate the accomplishment of the crime, is an offence 
punishable by two years’ imprisonment. On indictment for rape 
there may be an acquittal on the actual charge, but a conviction 
(athor of the attempt ot-ol an indteent assault. 

In charges of ra^, from the nature of the offence, the important 
witness is the woman, and it is essential, apart from medical evidence 
(sec Medicsl JtTKisrauDENCE), that her story he corroborated by 
evidence implicating the accused. The following points have, of 
necessity, to be considered. (1) As to the general crcdiUlity of 
the witness and how far her story is to be believed ; evidence, 
therefore, may be given to show that she is of immoral character. 
(2) As to whether she has made complaint immediately after the 
alleged outrage and to whom. (3) As to the place where the outrage 
was alleged to have been committed and the possibility of her being 
heard if slie cried out. 

In the United States, rape is universally treated as a felony, 
and the punishment is cither death, impri.sonmcnt for life, 
or imprisonment for a number of yeiirs, varying in the different 
states. In the case of offences against young girls, there is a 
divergence in the various states as to the ago of consent, though 
the trend of legislation has been to raise it. In North and 
South Carolina, and Georgia, the age of consent is as low as 
JO years, and in Kentucky and Louisiana, 12 years. In 
nineteen states the age of consent is 14 j'ears. In one (Texas) 
15 years. In six, it is 16 years. In VVyoming, New York, 
Colorado and Kansa.s it is as high as 18 years, 

The. essential facts to be proven in order to constitute this 
crime are the same as in England, but in many of the slates 
the uncorroborated evidence of the woman is sufficient to sustain 
a conviction. This is so in California, Arizona, Idaho, Missouri, 
Kentucky, Michigan, Illinois, Oklahoma, &c. [1904; Bretiiort 
V. Territory, 78 Par. Rep. 83]. In New York corroboration is 
required [Penal Code ^ 283]. In Nebraska also Bvidenr.e corro¬ 
borating the prosecutrix is necessary [1907 ; Burk v. State, 
112 N.W. Rep, 573]. In 'fexas it is no defence for accused to 
prove that he believed the prosecutrix to be over 15 years of 
age, the age of consent [1907 ; Robertson v. State, 102 So. W. Rep. 
1130], and the crime is punishable with death [1903; Reyna v. 
Stale, 75 So, W. Rep. 25], as also apparently it is in the Indian 
country [( 7 -S. V. Parteilo, 48 Fed. R. 670 U.S. Rev. Stats. § 5345], 
also in Alabama [Criminal Code, § 5444].. 
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In Hawaii there is no of consent for rape, which is punish¬ 
able by $1000 fine and imprisonment at hard labour for life; 
the carnal knowledge of females under lo years is punishable 
with death or imprisonment for life [Rev. L. 1905, §§ 4927, 
2928]. In Porto Rico the age of consent is 14 years and the 
punishment not less than five years [Pen. Code 1902, § 25s]. 

Authoritiks.— Stephen, Digest of Critninal Law ; RussoU, On 
Crimes ; Archbold, Criminal heading ; and for Ainerlcao law. May. 
The Law of Crimes, and Clark and Marshall. Treatise on the Law of 
Crimes. 

RAPE, a territorial division of the county of Sussex, England, 
formerly used for various administrative purposes. There are 
now six of these divisions, Hastings, Pevensey, Lewes, Bramber, 
Arundel and Chichester, but the latter two apparently formed a 
single rape at the date of the compilation of Domesday Book. 
The word, which in England is peculiar to Sussex, is usually said 
to be closely related to the Icelandic hrepp, a small territorial 
division which in most, but not in all, cases is identical with the 
parish; but this explanation, which is unsatisfactory on insti¬ 
tutional grounds, has also been declared impossible for philo¬ 
logical reasons. As an alternative explanation it has been 
suggested that “ rape ” is an early form of the word “ rope ” ; 
and that the divisions were so called because they were measured 
and allotted by the rope. Some confirmation of this is lo be 
found in the words of the Norman chronicler, Dudo of St 
Quentin, who states that Kollo in distributing Neustria “ suis 
fidelibus terram funiculo divisit ” (J. P, Migne, Patrologiae 
Cursus computus, tom. cxli. p. 652). It Ls possible that the 
rapes represent the shires of tlie ancient kingdom of Sussex, 
especially as in the 12th century they had sheriffs of their own. 
But there is no evidence of the existence of the rape before the 
Norman Conquest, except such as may be gathered from 
Domesday Book, and this is far from convincing. After the 
Conquest each rape had its own lord, and all the land within it, 
save that which belonged to the king or to ecclesia.stical tenants, 
was held of the lord. Thus the rape as a lordship only differed 
from other honours and baronies by the fact that the lands of 
its knights were not scattered over England, but lay together in 
a continuous tract. In form the rapes were parallel bands of land 
running north and south, and each of them contained a different 
number of hundreds. The place in which the lord’s castle was 
situate ultimately gave its name to the rape ; but in Dome.sday 
Book the rapes are often described by the names of their lords, 
and this is always so in that work in the case of Bramber, which 
belonged to William de Briouze {rapam Willdmi de Braoza). 

See the Victoria County History, Sussex, vol. i.; New English 
Dictionary ; and M. A. Lower, History e/ Sussex (Lz’wes. 1X70). 

(G. J. T.> 

RAPE OIL, an important fatty oil, known also as “ sweet oil,” 
either expressed or extracted from the crushed seeds of culti¬ 
vated varieties of the cruciferous genus Brassira, the parent 
form of the whole apparently being the wild navew, B. campes- 
tris. Under the general name “ rape oil ” is included the pro¬ 
duce of several plants having distinct and fairly .con.stant 
characters, and one of these oils—colza (q.v.)— Ls a very well- 
known commercial variety. In Germany, where the produc¬ 
tion of rape oil centres, two principal oil-seeds—rape and 
Riibsen—are well recognized. (See Rape.) 

The oil yielded by these seeds is, in physical and chemical 
properties, practically the same, the range of fluctuations not 
being greater than would be found in the oil of any specific seed 
under similar varying conditions of production ; the winter 
varieties of all the se^s are more productive than the summer 
varieties. Newly pressed rape oil has a dark sherry colour 
with, at first, scarcely any perceptible smell; but after resting 
a short time the oil deposits an abundant mucilaginous slime, 
and by taking up oxygen it acquires a peculiar disagreeable 
odour and an acrid taste. Refined by the ordinary processes 
(see Oils), the oil assumes a clear golden yellow colour. In 
specific gravity it ranges between 0-9112 and 0-91x7 in the raw 
state, and from 0-9127 to 0-9136 when refined; the solidifying 
point is from - 4° to - 6® C. 


The pnscipal uses of rape oU are for lubrication and lighting; 
but since the introduction of mineral oils for both these purposes 
the importance of rape has considerably decreased. It is but little 
employed ifc soap-maldng, as it saponifies with difficulty and yields 
only an indifferent product. In Gertnany it is very considerably 
used as a salad oil under the name of bchmalzdl, licing for that 
purpose freed from its biting taste by being mixed with starch, 
heated till the starch is carbonized, and filtered after the oil has 
cooled. The offensive taste of rape oil may also be removed by 
treatment with a small proportion of sweet spirit of nitre (nitrous 
ether). In the Hast Indies rape oil and its equivalents, known 
under various names, arc the most important of oils for native use. 
They are largely consumed as food instead of ghi under the name 
of metah or sweet oil, but for all other purposes tiie same sub¬ 
stance is known as '* kurwah ” or bitter oil. Most natives prefer it 
for the preparation of their curries and other hot dishes. Rape oil 
is the subject of extensive adulteration, principally with the cheaper 
hemp oil, rosin oil and mineral oils. Ihese sophistications can be 
most coiivenicnlly detected, first by taste and next by saponifica¬ 
tion, rosin oil and mineral oil remaining unsaponified, hemp oil 
giving a greenish soap, while rape oil yields a soap witli a yellow 
tinge. With concentrated sulphuric acid, fuming nitric acid, 
nitrous^ acid, and other reagents rape oil gives also characteristic 
colorations ; but^ these are modified according to the degree of 
purity of the oil itself. The presence of sulphur in rape and other 
nuciferous oils also affords a ready means lor their identification. 
Lead plaster [emptastrum lithargyri) boiled in rape oil dissolves, 
and, sulphide of lead being formed, llie oil becomes brown or 
black. Other lead compounds give the same black coloration from 
the formation of sulphide. 

RAPHAEL (Hebrew ^KBI, “ God heals ”), an angel who in 
human disguise and under the name of Azarias (“ Yahweh 
helps ”) accompanies Tobia.s in his adventurous journey and 
conquers the demon Asmodaeus (Book of Tobit.) He is said 
(Tob. xii. 15) to be “ one of the seven holy angcLs [archangels] 
which present the prayers of the saints and go in before the 
glory of the Holy One.” In the Book of Enoch (c. x.x.) Raphael 
is “ the angel of the spirits of men,” and it is his business to 
“ heal the earth which the angels have defiled.” Ip later 
Midrash Raphael appears as the angel commissioned to put down 
the evil spirits that vexed the sons of Noah with plagues and 
sicknesses after the Flood, and he it was who taught men the 
use of .simples and furnished materials for the “ Book of Noah,” 
the earliest treatise on materia medica. 

RAPHAEL SANZIO (1483-1520), the great Italian painter, 
wa.s the son of Giovanni .Sanzio or Santi, a painter of some 
repute in the ducal city of Urbino. situated among the Apen¬ 
nines on the borders of Tuscany and Umbria.' For many years 
both before and after the birth of Raphael (6lh of April 1483) 
the city of Urbino was one of the chief centres in Italy of intel¬ 
lectual and arti.stic activity, thanks to its highly cultured rulers, 
Duke F'ederigo II. of Montefeltro and his son Guidohaldo, who 
succeeded him in 1482,'^ the year before Raphael was born. 
Giovanni Santi wa.s a welcome guest at this miniature but 
.splendid court, and the rich treasures which the palace contained, 
familiar to Raphael from his earliest years, were a very im¬ 
portant item among the various influences which formed and 
fostered his early love for art. It may not perhap.s he purely 
fanciful to trace Raphael’s boyish admiration of the oil-paintings 
of Jan Van Eyck and Justus of Ghent in the miniature-like care 
and delicacy with which some of his earliest works, such as the 
“ Apollo and Marsyas,” were executed. 

Though Raphael lost his father at the age of eleven, 
yet lo him he certainly owed a great part of that early training 
which enabled him to produce paintings of apparently mature 
beauty when he was scarcely twenty years of age. The altar- 
piece painted by Giovanni for the church of Gradara, 
and a fresco, now preserved in the Santi house ® at Urbino, 
are clearly prototypes of some of Raphael’s most graceful 

'See Pungileoni, Elogio Siorico di Rafjaelto (Urbino.'iBzg); for 
a valuable account of Raphael's family and hia early life, see also 
Id., Vita di Giov. Santi (Urbino, 182^, and Camporl, Uoiitie e Docu- 
menli per In Vita di Giov. Santi e di Raffaello (Moiicna, 1870). 

• Sec an interesting account of the court of Urbina by Dclabordc, 
Etudes sur les B. Arts . . , en Italie (Paris, 1864), vol. i. p. 145. 

• The house of Giovanni Santi, where Raphael was born, still 
exists at Urbino in the Contrada del Monte, and, being the property 
of the municipality, is now safe from destruction. 
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paintings of the Madonna and Child. On the death of his 
father in 1494 Raphael was left in the care of his stepmother (his 
own mother, Magia Ciarla, having died in 1491) and «if his uncle, 
a priest called Bartolomeo.' 

First or Perugian Period. —In what year Raphael was appren¬ 
ticed to Perugino and how the interval before that was spent 
are matters of doubt. Vasari’s statement that he was sent 
to Perugia during his father’s lifetime is certainly a mistake. 
On the whole it appears most probable that he did not enter 
Perugino’s studio till the end of 1499, as during the four or five 
years before that Perugino was mostly absent from his native 
city.” The so-called Sketch Book 0} Raphael in the academy of 
Venice contains studies apparently from the cartoons of some 
of Perugino’s Sistine frescoes, possibly done as practice in 
drawing. 

This celebrated coUectioa ol thirty drawings, now framed or 
reserved in portfolios, bears signs of having once formed a bound 
00k, and has been supposed to be a sketch-book tilled by Haphael 
during his Perugian apprenticeship. Many points, however, make 
this tempting hyMthesia very improbable ; the fact that the draw¬ 
ings were not all originally on leaves of the same sue, and the 
miscellaneous character of the sketches—varying much both in 
.style and merit of execution—seem to show that it is a collection 
of studies by different hands, made and bound together by some 
subsequent owner, and may contain but very few drawings by 
Haphael himself.” 

Before long Raphael appears to have been admitted to 
sltare in the execution of paintings by hLs master; and his touch 
can with more or less certainty be traced in some of Perugino’s 
panels which were executed about 1503. Many of those who, 
like Crowe and Cavalcaselle, adopt the earlier date of Raphael’s 
apprenticeship, believe that hi.s hand is visible in the execution 
of the beautiful series of fre.scoes by Perugino in the Sala del 
Cambio, dated 1500; as docs also M. Muntz in his excellent 
Raphael, sa vie, Pari.s, i88t, in spite of his accepting the end of 
1499 as the period of Rapliael’s first entering Perugino’s studio, 
—two statements almost impossible to reconcile. Considering 
that Raphael was barely seventeen when these frescoes were 
painted, it is hardly reasonable to attribute the finest heads to 
his hand ; nor did he at an early age master the difficulties 
of fresco buono. The Resurrection of Christ in the Vatican 
and the Diotalevi Madonna in the Berlin Museum are the 
principal pictures by Perugino in parts of which the touch of 
Raphael appears to be visible, though any real certainty on 
thi.s point is unattainable.' 

About 1502 R.aphacl began to execute independent works; 
four pictures for churches at Citti di Castcllo were probably 
the earliest of these, and appear to have been painted in the 
years 1502-4. The first is .a gild-banner painted on one side 
with the Trinity, and below, kneeling figures of S. Sebastian 
and S. Rocco; on the reverse is a Creation of Eve, very like 
Perugino in style, hut possessing more grace and breadth of 
treatment. These are still in the church of S. Trinita.’’ Also 

* The atiniinistration of Giovanni Santi’s will occasioned many 
painiul family disputes and even appeals to law ; see Pungileoni. El. 
Star, di liaf/aello. 

” Crowe and Cavalcaselle [Life of Raphael, vol. i., London. 1882) 
adopt the notion that Raphael went to Perugia in t4€;5, but the 
reasons with which they support this view appear insufficient. 

* See an excellent criticM examination of the Eltelch Rook by 
Morelli, Italian Masters in German Galleries, tianslatcd by Mrs 
Richter (London, 1882); according to Morelli, only two drawings 
are by Raphael. Schmarsow, " Raphael’s Skizzcnbuch in Venedig," 
in Preussische Jahrhdcher, xlviii. pp. 122-I49 {Berlin, 1881), take.s 
the opposite view. But Kahl, Das veneeianische Skieeenbuch 
(Leipzig, 1S82), follows Morelh's opinion, which has been generally 
adopted. 

* Parts of Perugino's beautiful triptych of the Madonna, with the 
archangels Raphael and Michael, painted for the Certosa near Pavia 
and now in the National Gallery of London, have been attributed to 
Raphael, but with little reason. Perugino’s grand altar-piece at 
Florence of the Assumption of the Virgin shows that he was quite 
capable of painting figures equal in beauty and delicacy to the St 
Michael of the Certosa triptych. See Frizzioni, L'Arte Ilaliana 
nella Gal. Nat. di Londra (Florence, 1880.) 

* For an account of processional banners painted by distin¬ 
guished artists, sec Mariotti, Leliere piUoricke Ferugine, p. 76 seq. 


for CittA di Gastello were the coronation of S. Niccolo Tolentino, 
now destroyed, though studies for it exist at Oxford and Lille 
(Gai. i. B. Arts, 1878, i. p. 48), and the CTUcifi.\ion, now in the 
Dudley collection, painted for the church of S. Domenico, and 
signed RAPHAEL VRBINAB P. It is a panel 8 ft. 6 in. high 
by 5 ft. 5 in. wide, and contains noble figures of the Virgin, 
St John, St Jerome and St Mary Magdalene. The fourth 
painting executed for thi.s town, for the church of S. Francesco, 
IS the exquisitely beautiful and highly finished Sposalizio,nowin’ 
the Brera at Milan, .signed and dated BAJPHA filli VRBINAS 
MDim. This is closely copied both in composition and detail 
from Perugino’s painting of the same subject now at Caen, but 
is far superior to it in sweetness of expression and grace of 
attitude. The Temple of Jerusalem, a domed octagon with 
outer ambulatory in Pcrugino’,5 picture, is reproduced with 
slight alterations by Raphael, and the attitudes and grouping 
of the figures are almost exactly the same in both, ’fhe Con- 
nestabile Madonna is one of Raphael’s finest works, painted 
during his Perugian period ; it is a round panel; the motive, the 
Virgin reading a book of hours, is a favourite one with him, as 
it was with his father Giovanni. This lovely picture was lost to 
Perugia in 1871, when Count C.'onnestabile sold it to the emperor 
of Russia for £13,200. 

Second or Florentine Period, 1504-1508 .—From 1504 to 
1508 Raphael’s life was very stirring and active. In the first 
half of 1504 he visited Urbino, where he painted two small 
panels for Duke Guidobaldn, the St George and the St Michael 
of the Louvre. His first and for him momentous visit to 
Florence was made towards the end of 1504, when he presented 
himself with a warm letter of recommendation” from hispatroness 
Joanna della Rovern to the gonfaloniere Pier Soderini. In 
Florence Raphael was kindly received, and, in spite of hi.s 
youth (lieing barely of age), was welcomed as an equal by the 
majority of those great artists who at that time hud rai.sed 
Florence to a pitch of artistic celebrity far above all other eities 
of the world. At the time of his arrival the whole of artistic 
Italy was being excited to enthusiasm by the cartoons of the 
battle of Anghiari and the war with Pisa, on which Leonardo 
da Vinci and Michelangelo were then devoting their utmost 
energies. To dc.scribe the various influences under which 
Raphael came, and the many sources from which ho drank in 
stores of artistic knowledge, would be to give a complete history 
of Florentine art in the 15th century.” With astonishing 
rapidity he .shook off the mannerisms of Perugino, and put one 
great artist after another under contribution for some special 
power of drawing, beauty of colour, or grace of composition 
m which each happened to excel. Nor was it from painters 
only that Raphael acquired his enlarged field of knowledge and 
rapidly growing powers. .Sculptors like Ghiberti and Donatello 
must be numbered among those whose works helped to develop 
his new-born style.® The Carmine frescoes of Masaccio and 
Masolino taught this eager student long-remembered lessons of 
methods of dramatic expression.” Among his contemporaries 
it was especially Signorelli and Michelangelo who taught him the 
importance of precision of line and the necessity of a thorough 
knowledge of the human form.'® From da Vinci he learnt 
subtleties of modelling and soft beauty of expression," from 
Fra Bartolommeo nobility of composition and skilful treatment 
of drapery in dignified folds.'” The friendship between Raphael 
and the last of these was very close and lasted for many years. 
The architect Baecio d’Agnolo was another of his special friends, 
at whose house the young painter enjoyed social intercourse 

* This letter, which still exists, was sold in Paris in 1856, and is 
now in private hands. 

’Sec Minghctti, " I Maestri di Rafi.iello,” in the Nuova Anlolngia, 
ist August 1881. 

’ Sec his sketch of St George and the Dragon, in the Uffizi, largely 
taken from Donatello’s pedestal relief outside Or San Michele. 

' * Sec his cartoon of St Paul preaching at Athens (Victoria and 
Albert Museum). 

■” Sec many of hi.s life-studies, especially the one he sent to Albert 
Diirer, now it Vienna. 

" Sec tbc portrait of Maddalena Doni in the Pitti. 

“See the Madonna del Baldacchino in.the Pitti. 
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with a large circle of the chief artista of Florence, and probaUy 
learned from him much that was afterwards useful in his practice 
as an architect. 

The transition in Raphael’s style from his fint or Perugian 
to his second or Florentine manner is well shown in the l^e 
picture of the Coronation of the Virgin painted for Maddalena 
degU Oddi, now in the Vatican, (Hie of the most beautiful that 
he evtar produced, and especially remarkable lot its strung 
religious sentiment—in this respect a great contrast to the 
paintings of his last or Roman manner which hang near it. The 
exquisite grace of the angel musicians and the beauty of the 
faces show signs of his short visit to Florence, while the general 
formality of the composition and certain details, such as the 
fluttering ribands of the angels, recall peculiarities of Perugino 
and of Pinturicchio, with whose fine picture of the same subject 
hung close by it is interesting to compare it. Kaphael’s paint¬ 
ing, though by far the more beautiful of the two, is yet inferior 
to that of Pinturicchio in the composition of Ae whole; an 

awkward horizontal line 
divides the upper group 
of the Coronation from 
that below, the apostles 
standing round the Vir¬ 
gin’s tomb, filled with 
roses and lilies (Dante, 
Far. xxiii. 73), while the 
older Perugian has skil¬ 
fully united the two groups 
by a less formal arrange¬ 
ment of the figures. The 
prcdella of this master¬ 
piece of Raphael is abo 
m the Vatican; some 
of its small paintings, 
especially that of the 
Annunciation to the Vir¬ 
gin, are interesting as 
showing his careful study 
of the rules of perspec¬ 
tive.' Several prepara¬ 
tory sketches for UiLs picture exist; "fig. i shows a study, 
now at Lille, for the two principal fij^es, Christ setting 
the crown on His mother's head (see fig. 1). It is drawn 
from two youths in the ordinary dress of the time; and 
it is interesting to compare it with his later studies from 
the nude, many of which «e for figures which in the future 
picture were to be draped. It was at Flivence, as Vasari says, 
that Raphael began serious life studies, not only from nude 
models but also by making careful anatomical drawings frwn 
dissected corpses and from skeletons. 

Hi.s first visit to Florence lasted only a few months; in 
1505 he was again in Perugia painting hk first fresco, the Trinity 
and Saints for the Camaldoli monks of San Severn, now a mere 
wreck from injury and restorations. Tlie date HDV and the 
signature were added later, probably in 1521, Part of this 
work was left incomplete by the painter, and the fresco was 
fini^ed in 1521 (after his death) by his old master Perugino," 
It was probably earlier than this that Raphael visited Siena 
and assisted Pinturicchio with sketches for his Piccolomini 
frescoes." llic Madonna of S. Antonio was also finished in 
1505, but was probably begun before the Flwentine visit." A 

' While at Florence lie is said to have taught the science of per- 
^icctive to his friend Fra Bartolommeo, who certainly gave liis 
young instructor valuable lessons on composition in return. 

• The fresco of the I^t Su;^, dated 1303, in the refectory of 
S. Onofrio at Florence, is not now claimed as a work of Raphael's, 
in smte of a signature partly introduced by the restorer. 

’ Raphael probably bad no hand in the actual execution of the 
paintings; ae* Schnwaow, Sapiaul and PinturiccMa in Sitna 
(.Stuttgart, 1880), and Milanesi, in nls edition of Vasari, iu.p. 315800., 
a{WBdix to life of Pintnriccliio, 

* This fine altar-piece, wfth many large figures, is now the property 
of the heirs of the duke of Ripnlta, and is stored in the basement 
of the National Galleiy, londoo. 



Fio. I.—Silver-point study tor the main 
figures in the Coronation of the Vir¬ 
gin (Vatican). In the lille museum. 
Illustrating Raphael’s use of drapcil 
models during his early period. 


record of his visit to Siena exists in a sketch of the antique 
marble group of the Three Graces, then in the cathedral library. 



Fia 2.—The group for which fig. i is a study. 


from which, not long afteru'ards, he painted the small panel of 
the same subject now in Lord Dudley’s collection. 

In 1506 Rupliad was again in Urbino, where he painted for 
the duke another picture of St George, which was sent to England 
as a present to Henry VII. The bearer of this and other gifts 
was Guidobaldo’s ambassador, the accomplished Baldassarc 
Castiglione (q.v.), a friend of Raphael, whose noble portrait 
of him is in the Louvre. At the court of Duke Guidobaldo 
the painter’s ideas appear to have been led into a more secular 
direction, and to this stay in Urbino probably belong the Dudley 
Graces, the miniature “ Knight’s Dream of Duty and Pleasure ” 
in the National Gallery (Lwidon)," and also the “ Apollo and 
Marsyas,” sold in 1882 by Morris Moore to the Ixmvre for 
£toflDo, a most lovely little panel, painted witli almost Flemish 
minuteness, ridi in colour, and graceful in arrangement." 

Towards the emi of 1506 Raphael returned to Florence, and 
there (before 1508) produced a large number of his finest works, 
carefully finished, atul for the most part wholly the work of his 
own hand. Several of these are signed and dated, but the date 
is frequently very doubtful, owing to his custom of using Roman 
numerals, introduced among the sham Arabic embroidered on 
the borders of dresses, so that the I.’s .after the V. are not alwaj's 
distinguishable from the straight lines of the ornament. The 
following is a list of some of his chief paintings of this period : 
the“M^onnadelGranDuca” (Pitti); “Madonna del Giardino,” 
1506 (Vienna); “Holy Family with the Lamb,” 1506 or 1507 
(Madrid); the “Ansidei Madonna,” 1506 or 1507 (National 
GaBery); the Borghcae “Entombment,” 1507; Lord Cowper’s 
“ Madonna ” at Panshonger, 1508; “ La bdia Giardiniera," 

" This luissal-likc painting is about 7 in. square j it was bought 
in 1847 for 1000 gumeas. The National Gallery also possesses its 
cartoon, in brown ink, pricked for transference. > 

' In spite oi some averse opinions, frequently expressed with 
extreme virulence, the genuineness oi this little gem can liardly be 
doubted by any one who carefully studies it without bins. Sketches 
for it at 'Venice and in the Uffiai also appear to beer the impress of 
Sapfaacl'i manner. See Qelaborde. &luies sur las B. Arts ... an 
JMie. i.p. 236; Grayer, Raphael at PanliquiU, ii. p. 421 ; Eitel- 
berger, RataaTs A polio und Uarsyns (Vienna. 1860); Battfi, La 
Rafail da M. Moora (Paris, 1839); and also various paa^lcts 
on it by iU former owner, Mr. Morris Moore. 
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paintings of the Madonna and Child. On the death of his 
father in 1494 Raphael was left in the care of his stepmother (his 
own mother, Magia Ciarla, having died in 1491) and «if his uncle, 
a priest called Bartolomeo.' 

First or Perugian Period. —In what year Raphael was appren¬ 
ticed to Perugino and how the interval before that was spent 
are matters of doubt. Vasari’s statement that he was sent 
to Perugia during his father’s lifetime is certainly a mistake. 
On the whole it appears most probable that he did not enter 
Perugino’s studio till the end of 1499, as during the four or five 
years before that Perugino was mostly absent from his native 
city.” The so-called Sketch Book 0} Raphael in the academy of 
Venice contains studies apparently from the cartoons of some 
of Perugino’s Sistine frescoes, possibly done as practice in 
drawing. 

This celebrated coUectioa ol thirty drawings, now framed or 
reserved in portfolios, bears signs of having once formed a bound 
00k, and has been supposed to be a sketch-book tilled by Haphael 
during his Perugian apprenticeship. Many points, however, make 
this tempting hyMthesia very improbable ; the fact that the draw¬ 
ings were not all originally on leaves of the same sue, and the 
miscellaneous character of the sketches—varying much both in 
.style and merit of execution—seem to show that it is a collection 
of studies by different hands, made and bound together by some 
subsequent owner, and may contain but very few drawings by 
Haphael himself.” 

Before long Raphael appears to have been admitted to 
sltare in the execution of paintings by hLs master; and his touch 
can with more or less certainty be traced in some of Perugino’s 
panels which were executed about 1503. Many of those who, 
like Crowe and Cavalcaselle, adopt the earlier date of Raphael’s 
apprenticeship, believe that hi.s hand is visible in the execution 
of the beautiful series of fre.scoes by Perugino in the Sala del 
Cambio, dated 1500; as docs also M. Muntz in his excellent 
Raphael, sa vie, Pari.s, i88t, in spite of his accepting the end of 
1499 as the period of Rapliael’s first entering Perugino’s studio, 
—two statements almost impossible to reconcile. Considering 
that Raphael was barely seventeen when these frescoes were 
painted, it is hardly reasonable to attribute the finest heads to 
his hand ; nor did he at an early age master the difficulties 
of fresco buono. The Resurrection of Christ in the Vatican 
and the Diotalevi Madonna in the Berlin Museum are the 
principal pictures by Perugino in parts of which the touch of 
Raphael appears to be visible, though any real certainty on 
thi.s point is unattainable.' 

About 1502 R.aphacl began to execute independent works; 
four pictures for churches at Citti di Castcllo were probably 
the earliest of these, and appear to have been painted in the 
years 1502-4. The first is .a gild-banner painted on one side 
with the Trinity, and below, kneeling figures of S. Sebastian 
and S. Rocco; on the reverse is a Creation of Eve, very like 
Perugino in style, hut possessing more grace and breadth of 
treatment. These are still in the church of S. Trinita.’’ Also 

* The atiniinistration of Giovanni Santi’s will occasioned many 
painiul family disputes and even appeals to law ; see Pungileoni. El. 
Star, di liaf/aello. 

” Crowe and Cavalcaselle [Life of Raphael, vol. i., London. 1882) 
adopt the notion that Raphael went to Perugia in t4€;5, but the 
reasons with which they support this view appear insufficient. 

* See an excellent criticM examination of the Eltelch Rook by 
Morelli, Italian Masters in German Galleries, tianslatcd by Mrs 
Richter (London, 1882); according to Morelli, only two drawings 
are by Raphael. Schmarsow, " Raphael’s Skizzcnbuch in Venedig," 
in Preussische Jahrhdcher, xlviii. pp. 122-I49 {Berlin, 1881), take.s 
the opposite view. But Kahl, Das veneeianische Skieeenbuch 
(Leipzig, 1S82), follows Morelh's opinion, which has been generally 
adopted. 

* Parts of Perugino's beautiful triptych of the Madonna, with the 
archangels Raphael and Michael, painted for the Certosa near Pavia 
and now in the National Gallery of London, have been attributed to 
Raphael, but with little reason. Perugino’s grand altar-piece at 
Florence of the Assumption of the Virgin shows that he was quite 
capable of painting figures equal in beauty and delicacy to the St 
Michael of the Certosa triptych. See Frizzioni, L'Arte Ilaliana 
nella Gal. Nat. di Londra (Florence, 1880.) 

* For an account of processional banners painted by distin¬ 
guished artists, sec Mariotti, Leliere piUoricke Ferugine, p. 76 seq. 


for CittA di Gastello were the coronation of S. Niccolo Tolentino, 
now destroyed, though studies for it exist at Oxford and Lille 
(Gai. i. B. Arts, 1878, i. p. 48), and the CTUcifi.\ion, now in the 
Dudley collection, painted for the church of S. Domenico, and 
signed RAPHAEL VRBINAB P. It is a panel 8 ft. 6 in. high 
by 5 ft. 5 in. wide, and contains noble figures of the Virgin, 
St John, St Jerome and St Mary Magdalene. The fourth 
painting executed for thi.s town, for the church of S. Francesco, 
IS the exquisitely beautiful and highly finished Sposalizio,nowin’ 
the Brera at Milan, .signed and dated BAJPHA filli VRBINAS 
MDim. This is closely copied both in composition and detail 
from Perugino’s painting of the same subject now at Caen, but 
is far superior to it in sweetness of expression and grace of 
attitude. The Temple of Jerusalem, a domed octagon with 
outer ambulatory in Pcrugino’,5 picture, is reproduced with 
slight alterations by Raphael, and the attitudes and grouping 
of the figures are almost exactly the same in both, ’fhe Con- 
nestabile Madonna is one of Raphael’s finest works, painted 
during his Perugian period ; it is a round panel; the motive, the 
Virgin reading a book of hours, is a favourite one with him, as 
it was with his father Giovanni. This lovely picture was lost to 
Perugia in 1871, when Count C.'onnestabile sold it to the emperor 
of Russia for £13,200. 

Second or Florentine Period, 1504-1508 .—From 1504 to 
1508 Raphael’s life was very stirring and active. In the first 
half of 1504 he visited Urbino, where he painted two small 
panels for Duke Guidobaldn, the St George and the St Michael 
of the Louvre. His first and for him momentous visit to 
Florence was made towards the end of 1504, when he presented 
himself with a warm letter of recommendation” from hispatroness 
Joanna della Rovern to the gonfaloniere Pier Soderini. In 
Florence Raphael was kindly received, and, in spite of hi.s 
youth (lieing barely of age), was welcomed as an equal by the 
majority of those great artists who at that time hud rai.sed 
Florence to a pitch of artistic celebrity far above all other eities 
of the world. At the time of his arrival the whole of artistic 
Italy was being excited to enthusiasm by the cartoons of the 
battle of Anghiari and the war with Pisa, on which Leonardo 
da Vinci and Michelangelo were then devoting their utmost 
energies. To dc.scribe the various influences under which 
Raphael came, and the many sources from which ho drank in 
stores of artistic knowledge, would be to give a complete history 
of Florentine art in the 15th century.” With astonishing 
rapidity he .shook off the mannerisms of Perugino, and put one 
great artist after another under contribution for some special 
power of drawing, beauty of colour, or grace of composition 
m which each happened to excel. Nor was it from painters 
only that Raphael acquired his enlarged field of knowledge and 
rapidly growing powers. .Sculptors like Ghiberti and Donatello 
must be numbered among those whose works helped to develop 
his new-born style.® The Carmine frescoes of Masaccio and 
Masolino taught this eager student long-remembered lessons of 
methods of dramatic expression.” Among his contemporaries 
it was especially Signorelli and Michelangelo who taught him the 
importance of precision of line and the necessity of a thorough 
knowledge of the human form.'® From da Vinci he learnt 
subtleties of modelling and soft beauty of expression," from 
Fra Bartolommeo nobility of composition and skilful treatment 
of drapery in dignified folds.'” The friendship between Raphael 
and the last of these was very close and lasted for many years. 
The architect Baecio d’Agnolo was another of his special friends, 
at whose house the young painter enjoyed social intercourse 

* This letter, which still exists, was sold in Paris in 1856, and is 
now in private hands. 

’Sec Minghctti, " I Maestri di Rafi.iello,” in the Nuova Anlolngia, 
ist August 1881. 

’ Sec his sketch of St George and the Dragon, in the Uffizi, largely 
taken from Donatello’s pedestal relief outside Or San Michele. 

' * Sec his cartoon of St Paul preaching at Athens (Victoria and 
Albert Museum). 

■” Sec many of hi.s life-studies, especially the one he sent to Albert 
Diirer, now it Vienna. 

" Sec tbc portrait of Maddalena Doni in the Pitti. 

“See the Madonna del Baldacchino in.the Pitti. 
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walls with paintings in the more developed but less truly decora¬ 
tive style of Raphael. It was not without regret that Raphael 
saw the destruction of this noble series of frescoes. One vault, 
that of the Stanza dell’ Incendio, painted by his master Perugino, 
he saved from obliteration; it still exists, well preserved, a 
most skilful piece of decorative work; and he also set his 
pupils to copy a number of portrait-heads in the frescoes of 
Piero della Francesca before they were destroyed.^ Fig. 3 
shows the positions of Raphael’s frescoes in the stanze, which, 
both from their size and method of lighting, are very unsuited 
for the reception of these large, pictures. The two most im¬ 
portant rooms (A and B) are small, and have an awkward cross- 
light from opposite windows.^ 

Stanza della Segnatura (papal signature room), painted in 1509-11 
(A on fig. 3). The first painting executed by liaphael in the stanze 
was the so-called Disputa, finished in l5o<^. It i» very unlike the 
Later ones in style, snowing the beginning of transition from his 
Florentine to his " Roman manner ” ; as a <lecorativ.i work it 
i.s very superior to the other frescoes ; the fignres arc much .smaller 
in scale, as was suited to the very moderate size of the room, and 
the whole is arranged mainly on one plane, without those strong 
etlects of peispcctive which are so unsuited to the decorative treat¬ 
ment of a wall-surface. In its religious sentiment, too, it for excels 
an3^ of the later stanze paintings, retaining much of the sacred 
clnaracter of earlier Florentine and Umbrian art. As a scheme of 
decoration it appears to have been suggested by some of the early 
apsidal mosaics. Fig. 4 shows the disposition of its main masses, 
which seem to indicate the curved re¬ 
cess of an ap.se. Gold is largely used, 
with much richness of eflcct, while 
the later purely pictorial frescoes have 
little or none. The subject of this 
magnificent painting is the hierarchy 
of the church on earth and its glory 
in heaven.“ The angels in the upper 
tier and the nude cherubs who carry 
the books of the Gospels are among the 
most beautiful figures that Kapliael 
ever painted. 

Fig. 4.—Diagram to show painting on the vault of this 

main lines of the Dis- room is the next in date, and shows 
puta, .suggesting an apse, further transition towards the Roman 
with rnasaic decoration.' manner.” In his treatment of the whole 
Raphael has, with much advantage.becn 
partly guided by the painting of I’erugino’s vault in the next room 
(C). Thougli not witliont faults, il is a very skilful piece of decora¬ 
tion ; the pictures are kept sufxirdinate to the lines of the vault, 
and their small .scale adds greatly to the apparent size of the whole. 
A great part of the ground is gilt, markeil with mo.saic-like squares, 
a common practice with decorative painters—not intended to de¬ 
ceive the eye, but simply to give a sotti r texture to the gilt surface 
by breaking up its otherwise monotonous glare. The principal 
medallions in each cell of tliis quadripartite vault arc very gracctiil 
female figures, representing Theology, Science, Justice, and Poetry. 
Smaller subjects, some almost miniature-like in scale, are arranged 
in the intermediate spaces, and each has some special meaning In 
reference to the medallion it adjoins ; some of these are painted 
in warm monochrome to suggest bas-reliefs. The fine painting 
of the ■' Flaying of Marsyas ” is interesting as showing Raphael’s study 
of antique sculpture : the figure of Marsyas is a copy of a Roman 
statue, of which several replicas exist. The very tieautifnl little 
picture of the ” Temptation of Eve ” recalls Albert Diircr’s treatment 
of that subject, though only vaguely. Much mutual admiration 
existed between Raphael an<l Diirer : in 1515 Raphael 'sent the 
German artist a most masterly life study of two nude male figures 
(now at Vienna); on it is written in Albert Diirer's beautiful hand 
the date and a record of its being a gift from Raphael. It is executed 
in red chalk, and was a study for two figures in the " Battle of Ostia” 
(s<.'c below). 

On the wall opposite the Disputa is the so-called School of Athens,^ 

‘ How fine these portrait-heads proltahly were may be guessed 
from Piero's magnificent frescoes at Arezzo, in the retro-choir of 
S. Francesco. 

• Sec Brunn. Die Cnmposilicn der Wandgemdlde Faphnets im Vatican 
(Berlin), and Gniyer, Les fresqves de Raphael au Vatican (Pans, 1850). 

• It need hardly be said tnat the name Disputa is a misnomer; 
there could be no dispute among the saints and doctors of the church 
about so well-cstabUshed a dogma as the real presence ; the mon¬ 
strance with the Host below and the figure ol Christ above indicate 
His double presence both on earth and in' heaven. Dr. Braun, 
Springer, and Hagen have published monographs in German on 
this painting. 

• See Trendelenburg, Uher Rafael's SchuU,von Alien (Berlin, 1843), 
and Richter (same title) (Heidelberg, i88j); the title “School of 
Athens " is comparatively modern. 


In this and the succeeding frescoes all notion of decorative treat¬ 
ment is thrown aside, and Raphael has simply painted a magnifi¬ 
cent series of paintings, treated as easel pictures might have been, 
with but little reference to their architectural surroundings.* The 
subject of this noble fresco, in contrast to that opposite, is " Earthly 
Knowledge," represented by an assembly of the meat philosophers, 
poets and men of science of ancient Greece. 'The central figures 
are Plato and Aristotle, while below and on each side are groups 
arranged with the most consummate skill, including the whole 
" filosofica famiglia " of Dante (Infer, iv, 133-I44), and a number of 
other leaders of thought, selected in a way that shows no slight 
acquantanCB with the history of philosophy and science among the 
ancient Greeks. Many interesting portraits are introduced— 
Bramante as the aged Archimedes, stooping over a geometrical 
diagram; a beautiful fair-haired youth on the left is Francesco 
Maria della Roverc, duke of Urbino; and on the extreme right 
figures of Raphael himself and Sodoma are introduced (see fig. 5, 
below). The stately building in which these groups arc arranged is 
taken with modifications from Bramante’s first design for St Peter's. 

Over the window (No. 0 . on fig. 3) is a group of poets and musicians 
on Mount Parnassus, round a central figure of Apollo ) it contains 
many heads of great beauty and fine portraits of Dante and Petrarch. 
Tlic former, as a theologian, appears also in the Disputa. Over 
the opposite window (No. 5) are graceful figures of the three chief 
Virtues, and at one side (No. a) Gregory IX. (a portrait of Julius 
II.) presenting his volume of decretals to a jurist; beside him is 
a splendid portrait of Cardinal de' Medici (afterwards Leo X.) 
before his face was spoiled by getting too stout. This painting shows 
the influence of Melozzo da Forli.* On the other side Justinian 
presents his code to Treboniamis (No. 3); this is inferior in execution, 
and appears to have been chiefly painted by pupils. 

The next room (B), called La Stanza d'Eliodoro, was painted in 
1511-14 ; ’ it is so called from the fresco (No. 7 in fig. 3) represent¬ 
ing the expulsion of Heliodorus fioni the Temple (2 Mace, iii.), an 
allusion to the struggles between Louis XII. of France and Julius 
11 . The whole spirit of the subjects in this room is less broad and 
tolerant than m the first: no pagan ideas are adinittcd, and its 
chief motive is the glorification of the pontificate, with insistence 
on the temporal power. The main incident of this picture is Iht 
least successful part of it; the angel visitant on Ihe horse is wanting 
in dignity, and the animal is poorly drawn, as is also the case with 
the Imrsca of Attila’s army in the fresco opposite. The group 
of women and children on the left is, however, very beautiful, and 
the figures of Julius 11 . and his attendants are most nobly designed 
and painted with great vigour. 'The tall standing figure of Marc 
Antonio Raimondi, as one of the pope's bearers, is a marvellous 
piece of portrait-painting, as is also the next figure who bears 
his name on a .scroll—10. FETRO . DE . FOLLUtns . OREMONSn. 
Behind, Giulio Romano is represented as another papal attendant. 
This picture was completed in 1512. Over the window (No. 8) is 
the scene ol the Miracle at Bolscna of I2()4, when the real presence 
was proved to a doubting priest by the appiarance of blood-stains 
on the Corporal (see Orvieto). Julius H. is introduced kneeling 
Irehind the altar ; and the lower spaces on each side of the windows 
are filled with two groups, that on the left with women, that on 
the right with ofliccrs of the papal guard. The last group is one 
of the most masterly of all throughout the stanze ; each face, a 
careful portrait, is a marvel of expression and power, and the 
technical skill with which the whole is painted to the utmost 
degree of finish, almost without any tempera touches, is most 
wonderful. The next fresco in date (No. lo) is that of the Repul- 
.sion of Attila from the walls of Rome by Leo I., miraculously aided 
by the apparitions of St Peter and St Paul; it contains another 
allusion to the papal quarrels with FTance. It w'as begun in the 
lifetime of Julius 11 ., but was only half-finished at the time of his 
death in 1513; thus it happens that the portrait of his successor, 
the Medici pope Leo X.. appears twice over, first as a cardinal 
riding behind the pope, painted before the death of Julius II., and 
again in the character of S. Leo, instead of the portrait of Julius 
which Raphael was about to paint.* Attila with his savage-looking 


• He has shown great skill in the way in which he has fitted his 
eml frescoes into the awkward spaces cut into by the windows, 
but tliev arc none the less treated in a purely pictori.il manner. 

• Compare his fresco of Sixtus IV., now in the picture-gallery of 
the Vatican. 

’ The vault of this room is painted with scenes from the Old 
Testament on a harsh blue ground, much re.storcd ; they arc prob¬ 
ably the work of Giulio Romano, and in a decorative way arc very 
unsuccessful—a striking contrast to the beautiful vaults of Perugino 
and Raphael in rooms C and A. The deep blue grounds so much 
used by Raphael's school arc very liable to injury from damp, and 
in roost cases have been coarsely restored. Those in the Villa 
Madama are untouched, and in parts the damp has changed the 
ultramarine into emerald green. 

• A pen sketch in the Louvre by Raphael shows Julius II. in the 
place afterwards occupied by Leo X.; another difference in this 
sketch is the pope is borne in a chair, not on horseback os in 
the fresco. 
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army is not the most successful part of the fresco: the horses are 
very wooden in appearance, and the tight^titting scale armour, pat 
on in some impossible way without any joints, gives a very unreal 
and theatrical look to the picture. Part is the woA of pupils. 
In 1514 he painted the “ Deliverance of St Peter from I'rison," with 
a further political allusion (No. 9). It is very skilfully arranged 
to fit in the awkward space round the window, and is remarkable 
for an attempt, not much suited for fresco-painting, to combine 
and contrast the three different qualities of light coming from the 
moon, the glory round the angel, and the torches of the sentinels. 

For room C Raphael designed and partly painted the “ Incendio del 
iiorgo*’(No. 11), a fire in the Borgo or Leonine City, which was 
miraculously stopped by Leo IV. appearing and making the sign 
of the cross at a window in the Vatican. On the background is 
shown the facade of the old basilica of St Peter, not yet destroyed 
when this fresco was painted. One group on the left, in the fore¬ 
ground, is remarkable for its vigour and powerful drawing; the 
motive i.s taken from the burning of Troy ; a fine nude figure of 
ASneas issues from the burning houses bearing on his back the o!<! 
AnchiscJS and leading the boy Ascanius by the hand. Some of the 
female figures are designed with much grace and dramatic power. 
Many studies for this picture exist. This is the last of the stanze 
frescoes on whicli Raphael himself worked. Others designed by 
him and painted by Giulio Romano, Gianfranccsco Penni, and other 
pupils were the “ Battle of Ostia" (No. 12), a very nobly composed 
picture, and the “Oath of Leo HI. before Charlemagne" (No. 14) 
The other great picture in this room (No. 13), the “Coronation of 
Charlemagne" (a portrait of Francis I.of France), is so very inferior 
in composition that it is difficult to Ixdieve that Raphael even made 
a sketch for it. The enormou.s fresco of tlie “ Defeat of Maxentius 
by Constantine" (room D, No. T7) wa.s painted by Giulio Romano, 
soon after Raphael'.s deatli, from a sketch by the latter ; it is even 
more harsh an<l disagreeable in colour than most of Giulio itomano’s 
early frescoes,* Among the other very inferior frescoes in tliis great 
hall’are two female figures (Nos. 15 and 16) representing Comitas 
an<l Justitia, ])ainted on the wall in oil colours, very harmonious 
and rich in tone ; they are usually, though wrongly, attributcfl to 
Itaphael himself. 

Technical Methods employed in Raphael's Frescoes .—Having 
mailc many studies, both nude and drapecl, for single figures and 
groups, the painter made a small d^a^Ying of the whole composition, 
whicli was enlargetl by his pupils with th<‘ help of numberiYi squares, 
flrawn all over it. to tlu* fUll .size reoulrcd.* on pajier or canvas. 
HdIj's were then pricked along the outlines ol the carhxjn, and tlic 
design pounccf-t through on to an undercoat of dry stucco on the 
wall, with pounded charcoal and a stiff brush. Over this, <ariy 
in the morning, a patch of wet stucco was laid, about enough to 
s'^rve for the day's painting ; tiiis of course obliterated the out¬ 
line on the wall, and the part covered by the jiatch was again 
sketched in by freehand, with a point on the wet stucco, so as to 
be a guifle for the outline traced with the brush and the subsequent 
painting. A line impressed on the wet stucco was easily smoothed 
out. but a touch of brush full of pigment sank deeply into the 
moist stucco, and co.ild not easily Ik effaced. It will thus be seen 
that in fresco painting the only use of pouncing the whole de.sign 
on to the wall was to keep the general po.sitions of the figures right, 
and was no guule as to the drawing of each separate part. Fig. 5 
sliows tlie portrait-lieads of himself and Foruginof?), at the extreme 
riglit of tlie School of Athens ; on this arc visible many of the 
impressed sketch-lines, and also part of the " fresco edge" of the 
patch on which this part i.s painted. The heads in this figure arc 
less than one day’s work. It will be seen that there is no attempt 
at any accuracy of drawing in the impressed lines. Raphael, 
especially in his later frescoes, worked with wonderful rapidity: 
three life-sized busts, or half a full-length figure, more than hfe-sizc. 
was a not unusual day’s work. In some of the frescoes the edge.s 
of each day's patch ol stucco can easily be traced, es^iecially in the 
Incendio del Borgo, which has a strong side light. In the Disputa 
much use was made of tempera in the final touches, but less was 
used in the subsequent frescoes, owing to his increasing mastery of 
tlie difficulties of the process. 

The paintings in the stan/.e were only a small part of Raphael’s 
work between 1509 and 1513. To this period belong the 
Madonna of FoHgno (Vatican), painted in 1511 for Sigismondo 
Conti; it is one of his most beautiful compositions, full of 
the utmost grace and sweetness of expression, and appears to 
be wholly the work of his hand. Tt has suffered much from 
repainting. Of about the same date are the gem-like Garvagh 
Madonna (National Gallery, bought for £9000; once in the 
possession of the Aldobrandini family), the Diademed Virgin 

^ See Montagnani, 5 afa di Coitantino (Rome, 183^. Though he 
was never a good colourist, the great frescoes by Giulio Romano 
in the Palazzo delTe, Mantua, show some improvement as compared 
with his Roman work. 

^ These three atagea were usually distinguished as thetch 

and' cartoon* 
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of the Louvre, and the Madonna del Peace at Madrid. The last 
is a very nohle picture, but the design is more pleasing than the 



Fig, 5.—Meads of Uaphael and Pt‘niRino{?), from the School of 
Athens, showing incised lines and " fresco edges." 


colour, which, like other paintings of Raphael’s at Madrid, 
suggests the inferior toucli of a pupil; it was executed in 
1513 for S. Domenico in Naples. In addition to other easel 
pictures a number of his finest portraits belong to this period 
—that of Julius 11 . (Uffizi),® of which a goexi replica or con¬ 
temporary copy exists in the National Gallery, the so-called 
Fornarina in the I’alazzo Barberini, the Baldassare Castiglione 
of the Louv're, and the unfinished portrait of Federigo Gonzaga 
of Mantua. 

When Giovanni de’ Medici, at the age of thirty-eight, became 
pope as Leo X., a period of the most glowing splendour and 
rcckle.s.s magnificence succeeded the sterner rule of Julius II. 
Agostino Chigi, the Sienese fin,ancier, was the chief of those 
whose lavish expenditure contributed to enrich Rome with 
countless works of art. For him Raphael painted, in 1513-14, 
the very beautiful fresco of the Triumph of Galatea in his 
new palace by the 'I'iber bank, the Villa Farncsina, and also 
made a large scries of magnificent designs from Apuleius’s 
romance of Cupid and Psyche, which were carried out by a 
number of his pupils.' These cover the vault and lunettes of a 
large loggia (now closed in for protection); in colouring they are 
mo.stly harsh and gaudy,* as is usually the case with the works 
of his pupils, a great contrast to the fre.sco of the Galatea, the 
greater part of which is certainly the master’s own work.* For 
the same patron he painted (also in 1513) his celebrated Sibyls 

• A very fine ancient copy of lliis portrait is in the Pitti Palace ; 
certain peculiarities m its execution show it to be by some Venetian 
painter, as was pointed out to Professor Middleton by Mr Fairfax 
Murray. 

♦Chiefly by Giulio Romano, Gianfrancesco Penni and Giovanni 
da Udine; much injury has been done to these frescoes by re¬ 
painting, especially in the coarse blue of the ground, 

• These and other frescoes by his pupils arc much disfigured by 
fhc disagreeable hot tone of the flesh, very unlike the pearly tone 
of the flesh of Galatea. 

• Dorigny, Psychis et Amoris fahula a Paphaek, 6 -c. (Rome, 1(193); 
and Gruner, Fresco Decorations in Italy (London, 1854), pis. 16-18. 
The group ol the Triton and Nymph on the left of the composition 
was probably executed by Giulio Romano. 
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in S. Maria della Pace,—figures of exquisite grace, arranged 
with perfect skill in an awkward space. It is not without 

reason that Vasari 
gives these the 
highest position 
among his freseo- 
Agos- 

tino &igi also 
empdojred Raphael 
to for him 

a private chapel 
in S. Maria del 
Fopok, and to 
wakf a series of 
cartoons to be exe¬ 
cuted in mosaic 
on the inner domc.° 
The central medal¬ 
lion has a figure of 
God among clouds 
and angel boys, 

P»c. 6.—Mosaic of God creating the stars, such as Raphael 

„ , nvaUed grace (fig. 

6), and around are the e^t planets, eadi whh its pagan 
deity and directing angeL^ He has not hon^tered him.sclf 
by any of the usual nfiiw which should apply to the design¬ 
ing of mosaic; they are simply treated as pictures, with almost 
deceptive effects of perspective. The execution of these 
brilliant mosaics was carried out by the Venetian Luigi della 
signature is introduced cm the torch of Cuffid in 
the panel representing the star Venus (Ludovico 
della Pace Veneziano fecit, isifi). The.se 
mosaics are still as perfect and brilliant as if they 
were the work of yesterday. I’robably in the early 
years of Leo X.’s reign were painted the Madonna deUa Seg- 
giola (Pitti), the S. Cecilia at Bologna (not completed till 1516), 
the miniature Vision of Ezekiel (Pitti) and three important 
pictures at Madrid. The latest of these, known as Lo Spasimo, 
from the church at Palermo, for which, it was painted, is one 
of Raphael’s finest compositions, representing Christ bearing 
His Cross. It bears .signs of Giulio Romano’s liand in its heavy 
colouring with unpleasant puiplc tones. The Madonna called 
Della Perla has much changed from the darkening of the pig¬ 
ments ; in design it recalls Leonardo da Vinci.^ The small 
Madonna della Rosa is the most perfect in colour of all the 
master’s pictures in the Madrid Gallery, and is usually rather 
undervalued ; it is a most graceful little picture. 'Phe portrait 
of Leo X. with Cardinals de’ Rossi and de’ Medici, in the Pitti, 
is one of his finest portrait-pictures, especially as regards the 
figure of the pope.* Little is known about the Madonna di 
S. Sisto, the glory of the Dresden Gallery ; no studies or sketches 
for it exist. In style it much resembles the Madonna di Fotigno; 
it is less injured by restoration than the latter. 

Among the latest works of Raphael are the large “ .St Michael 
and the Devil,” in the Louvre, signed “ Raphael Urbinas pinge- 
bat, MDXViii.,” and the very beautiful portrait of the Violin- 
player, in the Sciarra-Colonna Palace in Rome, also dated 
1518 ; this last bears much resemblance to the painter himself. 
The Britisli Museum possesses one of Raphael’s finest portraits, 

* Thanlcs to Midielangdo's generous intervention, Raphael was 
pakl the large sum for ttxat time of 900 gold ducats for this fresco. 

• Gruncr, Uosaiciin S. Maria M Popala (Rome, 1859). 

* In accordance with Dante's scheme in the Paradiso, 

‘ ^ Poria, " the pearl ” of the Spanish royal collection, was 
originaBv painted for Bishop Louis of Canossa; it was sold by 
Cromwell with the greater part of Cliarles I.'s collection at Hampton 
Court. The oomposition, though not the execution, of this picture 
belongs to Raphael’s early years in Rome; it is very remarkable 
for its delicacy of touch and high finish. 

• The magnificent portrait-hearts of the Venetian scholars Nava- 
gero and Brataano, now in the Doria Gallery ia Rome, are worthy 
of Raphael at his beet, and have for long been attributed to him. 
There are good contemporary copies at Madrid, 


though only a chalk drawing, that of hia friend the painter 
Timoteo della Vite, a masterpiece of expression and vigour ; 
h. is cxecijtcd in black and red, and is but little inferior in 
chromatic effect to an oil-painting; it is life size, and is exe¬ 
cuted with wonderful skill and evident keen interest in the 
subject. 

'fhe tapestry cartoon.s, seven of which are in the Victoria 
and Alb^ Museum, were painted by pupils from Raphael’s 
designs. They are part of a set of ten, with scenes from the 
Acts of the Apostles, intended, when copied in tapestry, to 
adorn tlic lower port of the walls of the Sistine chapel. The 
tapestries themselves, worked at Brussels, ore now, after 
many vicissitudes, hung in a gallery in the Vatican j the set 
is complete, thus preserving the design of the three lost cartoons. 
The existing seven, after being cut up into strips for use 
on the looms, were bought by Rubens for Charles I.“ The 
tapestry copies are executed with wonderful skill, in spite of 
Raphael’s having treated the subjects in a purely pictorial 
way, with little rcg.ird to the exigencies of textile work. The 
designs are reversed, and the colours far more brilliant than 
tl’.ose of the cartoons, much gold and silver being intruducx-d. 
The noble figtire of Christ in the Delivery of the Keys to St 
Peter is in the tapestry much disfigured by the addition of a 
number of large gold stars all over the drapery, which spoil 
the simple dignity of the folds. The rich framework round 
each picture, designed by Raphael’s pupils, probably by Penni 
and Giovanni da LMinc, exists in the tapestries and add.s greatly 
to their decorative efiect. The cartoons were executed in 
1515 and 1516, and the finished tapestries were first exhibited 
in their place in the Sistine chapel on the 26th of December 
1519—a very short lime for the weaving of such large and 
elaborate pictures. The three of which the cartoons are lost 
represent the Martyrdom of St Stephen, the Conversion of 
St Paul, and St Paul in Prison at Philippi. Probably no 
pictures are better known to have been more often engraved 
and copied than these seven cartoons.’ 

The Transfiguration ^—In 1519 Cardinal Giuliano de’ .Medici 
(afterwards Ckment VII.), as bishop of Narbonne, ordered 
two altar-pieces for his cathedral—the one by Raphael, the 
other by Rapliael’s Venetian rival Sebastiano del Piombo. 
That by the latter painter is the noble Resurrection of Ijuarus, 
now in the National Gallery, in the drawing of which the 
Venetian received important aid from Michelangelo. Several 
studies for Raphael's picture exist, showing that he at first 
intended to paint a Resurrection of Christ as a pendant to 
Sebastiano’s subject, but soon altered his scheme into the 
Transfiguration. The eight or nine existing studies arc scat¬ 
tered through the Oxford, Lille, Windsor and some private 
collections. A great part of the lower group was unfinished 
at the time of the painter’s sudden death in 1520, and a good 
deal of the heavy colouring of Giulio Romano is visible in 
it. On the death of Rtiphael the picture became too precious 
lo send out of Rome, and Cardinal de’ Medici contented himself 
with sending the Kesurrection of Lazarus to Narbonne. ITie 
Tninsfiguralion wa.s bequeathed by him to the monks of 
S. Pietro in Montorio, in whose church it remained till it was 
stolen by Napoleon I. It now hangs in tlie Vatican Gallery. 

Architectural Work .*—Tltough he designed but few buikiinRs. 
Raphael’s great repute even in this branch of art is shown by the 


• Fortunately they were not sold with the bulk of Charies's 
collection, and remained at Hampton Court till a few years ago. 
See Koch. Ilafael's Tapelen im Vatican (Vienna, 187&), and Muntz, 
Hist, dc la tapisscrie itaUenne (Paris, 28S0). 

’ The name " arazzi" given by Italians to these tapestries is 
derived from Arras, where they were erroneously though* to have 
been woven ; they were nsade at Brussels. It is math to be re¬ 
gretted that visitors to the VaUcag are no loagpr allowed to see 
these priceless example^ of textile work. 

• See Morgenstem, llher Rafael's VerhUmng (Leipzig, 1822), and 
Justi, Dir. VerMdrurtg Chrisii (Lripzig, 1870). 

• Sto Ojetti, Discomo lu Raffaello Armitetto (Rome. 1883b but 
more especially Geymilller’s work mentioned in the text, and his 
Projels primihf.t pour la Bas. de S. Pferre (Paris, 1875-80); also the 
works of Hofmann and Bloch (Dresden, 1900). 
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fact that Bramantc, beiorc big death in March 1514, speciaUy 
reemested that Raphael sdiould be made big successor as chi^ 
architect of St Peter’s. To this most Important post he was ap¬ 
pointed by a brief of Leo X., dated the lat of Auguflt%i5T4. The 
progress St Peter's was. however, too alow ior him to leave much 
mark on its deaiga. Another work of Bramante's. completed by 
Raphael, was the graceful Corttle di S. Damaso in the Vatican, 
including the loggie, >vhich were decorated with stucco-reliefs and 
paintingH of sacred subjects by his pupils under his own superviwon, 
out only very partially from his designs.* The PoIomo dcU' 
Aquila, built lor Giovanni BattUla Branconio, and destroyed in 
the 17th century during the extension of St Peter's, was one of 
Raphael's chief works as an architect. He also designed the little 
cross church, domed at the intersection like a miniature St Peter’s, 
called S. Kiigio <lcgli Orcfici, which still exists near the Tiber, 
almost opposite the Farnesina gardens, a work of but little merit. 
According to M. Geymuller, whoso valuable work, HaQatllo conie 
Architetio (Milan, 1883), has done so much to increase^ our knowledge 
of this subject, the Villa Farneaina of Agostino Chigi, usually attri¬ 
buted to Peruzzi, was. as well as its palaco-likc staUcs, designed by 
Raphael; but inlerual evidence makes tliis very difhcult to believe. 
It nas too much of the clclicafe and refiued character of the 15th 
century for Raphael, whose taste seems to have been strongly 
inclined to the more dwcloped classic style, of which Palladio 
afterwards became the chief exponent. The Palazzo Vidoni, near 
S. Andrea della Valle, al)ny in Rome, is usually attributed to Raphael, 
but an original sketch for this in Peruzzi's o^Yn hand has recently 
been identifie<l among the collection of drawings at Siena’ this, 
however, is not a certain proof that the design was not RapWd's. 
M. Geymuller has, however, shown timt the Villa Madama, on 
the slopes of Monte Mario above Rome, was really desigiuxl by 
him, though its actual carrying out, and the imrivalled stucco- 
reliefs which make its interior one of the most magniheent palaces 
in the wf>rkl, are due to Ginlio Romano and Giovanni da Udine, as 
mentioned in Vasari’s life of the latter.® The miginal design for 
tins vilUi maxle by Raphael himbelt has been discovered by M. 
Geymuller. Another architectural work was the little CTtigi chapel 
in S. Maria del Po|X)lo, builL m 1310, for the dome of which the 
above-mentbned mosaics were designed (see fig. 6). At the time 
of his death he was preparing to build himself a liandsome palace 
near the church of S. Jiligio ; th( clectl for the purchase ol its site 
was signed by him only a few days before hi.s last .short tllne^ 
Though not completed till 1330, the i’aUzzo Pandolfini at Floronco 
was also designed by liim ; it is a dull scholastic building without 
any Kpecial beauty either in proportion or treatment of the ma.ss; 
it in illustrated by Montigny and E'amiii, Architecture Toscane 
(Paris, 1815), pis. 33 - 3 ^>- 

A sober criticism of Rapliad's architectural works must force 
one to refuse him a high position in this branch of art. In the 
church of S. Eligio and the Chigi chapel lie is merely a copyist of 
liramantc, and his more original work.s show but little power of 
invention or even mastery of the first principles of architectural 
dc.stgn. Hls details are. however, often delicate and refinrd 
(especially in the I’alazzo Pandolfini), and he was Kupremely success¬ 
ful in the uecorative treatment of richly ornamented interiors when 
he ditl not, as in some of the Vatican stanze, sacrifice the room to 
the frescoes on its walls. 

SculfJturc.—'That Vasari is right in attributing to him the model 
for the beautiful statue of Jonah in the Chigi chapd (fig. 7) is 
borne witness to by two important documents, which show that 
his almost universal talents led him to attempt wdth success the 
preliminary part of the sculptor’s art. though there is no evidence 
to show that he ever worked on marble.* One of these is a letter 
written to Michelangelo to warn liim that Raphael had been in¬ 
vading his province as a sculptor by modelling a boy, which had 
been executed in marble by a pupil, and was a work of much beauty. 
Again, after his death his frienc! Baldassarc Castiglionc, in a letter 


* See Mariaui. La Bihbia nelle LoMte del Vaticano (Rome); Anon., 
Xiipinti nelU l.og^ie del Vaticano (Rome, 1841); and Gnmcr, Presco 
Decoraiions (Ixindon. 1834). pla. 1-5. Too ^cat a share in the 
decoration ot the loggie is usually givt'n to Raphael; not only the 
harsh colour but also the feebleness of mudi 01 the drawing snows 
tliat he can have had but little to do with it. 

5 See Gnmcr, Presco Decorations, &r. (London. 1854), pis. 6-12, 
and Raffaclle Santi, Ornoti della Villa Madama. &c. (Rome, 1875). 
■Two other little known but very bcautilul architectural works, 
executed under Raphael's influence by hla pupils, arc the bathroom 
of CwdinalBibbienain the Vati<uin and the batnroom of Clement VTT. 
in the ca.stlc of S. Angelo, both richly decora^ with delicate 
stucco-reliefs and paintings, treated after a classical model, 

• See note on p. 360, vol. iv., of Milancsi's edition of Vasari 

{Florence, 1879), To one braJich of the sculptor’s art, practised 
under Raphael's .supervision, belong the elaborate and delicately 
executed stucco-reliefs of the loggie and elsewhere. Among these 
occur many with figure-subjects, large in scale and important 

in compoation; those executed during hin lifetime are free from 
the too pictorial character which is an obvious fault iu the very 
magnificent relieis of the Villa Madama. 


dated the 8th of May 1533, asks his steward in Rome if Giulio 
Itomano still possesses a certain boy in marble by Raphael and 
what his lowest price for 
it would be,"---"s'egli 
[Giulio Romano] ha juu 
ouel puttino di marmu 
di mano di Rafiacllo e 
per quanto si daria all’ 
ultimo." A group in 
marble of a Dead Boy on 
his Dolphin T'layfeliow, 
now in the St Petersburg 
Hermitage, lias been 
erroneously supposed to 
be Raphael’s " putlino," 
which has also been 
identified with a statu¬ 
ette of a child formerly 
at Florence in the pos¬ 
session of Signor MoUni.* 

The statue of Jonah was 
cxecute<l in marble by 
Lorcnzetlo, a Florentine 
sculptor; and it re- 
maincti in his studio for 
many years alter Ra- 
phacTs death. The Vic¬ 
toria and Albert Museum 
posse.sses n small elay 
sketch for this beautiful 
group, slightly difterent 
from the marble; it is 
probably the original 
design by the master’s 
own hand. 'I'hc whole 
feeling of the group--a 
bcauUiul youth sealed 
on a sea-monatcr — Ls piQ. 7.—Statue of Jonah in the Chigi 
purely olas.sical, and the chapel, designed by Raphael, scnli>turcd 
motive is probably taken ijy f^orenzetto; heroic size, 
from Bomeantique statue 

representing Arion or Taras on a dolphin.* Being intentled for a 
church it was necessary to give the figure a sacred name, and 
hence the very incongruous title that it received. There is no 
trace of Raphael’s hand in the design of the other statue, an Elijah 
by Lorenzetto, though.it also Is ascribed to him by Vasari. 



Lesser Arts practised by Paphael .—Like other great artist.s, 
Raphael did not disdain to practise the lesser branches of art: a 
design for a silver perfume-burner with female caryatids is preserved 
i.n an engraving by Marco da Ravenna; and he also designed two 
handsome repoussA salvers for Agostino Chigi. drawings for which 
are now at Dresden. In designs for tarsia-work and wood-carv¬ 
ing l\c was especially skilful ; witness the magnificent doors and 
slmttcrs of the slanze executed by his pupil Giovanni Barilo of 
Siena.® The majolica designs attributed to him were by a name¬ 
sake and relation called Rafiacllo di Ciaria ; ’ and. though many 
fine dishes and ewers of Urbino and other majolica are decorated 
with Raphael’s desigiLs, they arc all taken from pictures or engrav¬ 
ings, not specially done by him for ceramic puraoscvs. With the 
frivolity of his age Leo X. occasionally wasted Raphael’s skill on 
unworthy subjects, such as the scenery of a temporary theatre ; and 
in 1516 the pope set him to paint in fresco the portrait life-size 
of a large elephant, the gift of the king of Portugal, after the animal 
was dead.* This elephant is also introduced among the stucco 
reliefs of the Vatican loggie, with the poetaster Barrabal sitting 
in mock triumph on Its back. 

Though Raphael himself does not appear to have practised the 
art of engraving, yet this formed one ot the many branches of art 
which were camcc on under his supervision. A large numlicr of his 
designs were engraved by his pupils Marcantonio Raimondi and 
Agofltino Voneziano. ’These valuabm engravings are from Raphael’s 
sketches, aot from hio finished pictures, and in some cases they show 


* See Appendix, p. 406, vol. iv., of Milancsi’s edition of Vasari; 
Rembadi, Del putto . . , di Pafjaello (Florence, 1872) • Gennarelli, 
Sopra una SevHwa di Paffaetio (Florence. 187^. The mdcnce 
which would attribute this piece of sculpture to Raphael is almost 
worthless. See on the St Petersburg group, Gu 4 d 6 onoiT, UUr 
die dem Raphael eugeschr. Marmorgruppe (St Petersburg. 1872). 

® Compare this latter subject on reverses of the beautiful di- 
drachma of Tarcntiim, c. 300 p.c. 

® The very beautiful and elaborate choir-stalls of the church of S. 
Pietro dc’ cisinenfli at Perugia, with panels carved in relief, executed 

1535 l>y Strfano da Bergamo, are mainly adapted from Raphael’s 
designs. 

Campori, NoUtie Stor, d, MaiiAica di Ferrara (3rd ed-, Peaaro, 
1879), pp. 13^-133. 

* Under it was inscribed—" Raphael Urbinas quod natura ab- 
stulerat arte restituit." 
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important alterations made in the execution of the ^cture. 
Kaimondi's engraving of the S. Cecilia of Bologna in design is very 
inferior to that of the actual painting. Several of Raphael’s most 
important eompositions are known to us only by these early 
engravings, e.g. the Massacre of the Innocents (engraved by 
Raimondi), which is one of his finest works, both for skilful com¬ 
position and lor masterly drawing cf the nude. Another magnifi¬ 
cent design is the Judgment of Paris, containing a targe number of 
figures ; the nude figure of Minerva is a work of especial force 
and beauty. A standing figure of Lucretia' about to .stab herself 
is also one of his most lovely figures. Many of Raphael's studies for 
Marcantonio’s engravings still exist. 

Archatoloey. —As an antiquary Raphael deserves to take the 
highest rank. His report to l,eo X. in 1518 is an eloquent plea 
for the preservation of ancient buildings. In 1515 ho had been 
appointed bj( Leo X. inspector of all excavations in Rome and 
within to miles round. His careiul study of the antique, both 
statues and modes of decoration, is clearly shown in many of his 
frescoes, and especially in the graceful stucco reliefs and painted 
grotteschi, of which he and his pupils made such skilful use in 
the decorations of tire Vatican loggic, the Villa Madama and 
elsewhere.* 

Raphael’s Fame. —Among ali the painters of the world none Itas 
been so universally popular as Raphael, or has so steadily main¬ 
tained his pre-eminent reputation throughout the many changes 
in ta.ste which have taken place in the lust three and a half 
centuries. Apart from his combined merits as a draughtsman, 
colourist and master of graceful compo.sition,he owc.s theconstancy 
ol admiration which has been felt for him partly to the wide range 
of his subjects, but still more to the wonderful varieties of his 
style. If the authorship of.his paintings were unknown, who 
would guess that the Spo.sali/.io of the llrera, the Madonna del 
Baldacchino of the Pitti, and the Transfiguration could possibly 
be the work of one painter ? In lire seventeen or eighteen 
years which composed Iris short working life be pas.sed through 
stages of development for which a century would not have 
seemed too long, while other painters lived through the same 
changeful time with but little alteration in their manner of 
work. Perugino, who outlived his wonderful pupil, completed 
in 1521 Raphael’s San Severn fresco in a style differing but little 
from his paintings executed in the previous century. 

In versatility of power Raphael (os a painter) remains almost 
without a rival; whether painting an altar-piece for a church, 
a large historical fresco, a portrait or decorative scenes from 
classical mythology, he seems to excel equally in each; and 
the widely different methods of painting in tempera, oil or 
fresco are employed by him with apparently equal facility. 
His range of .scale is no less remarkable, varying from aminiaturc, 
finished like an illuminated MS., to colossal figures in fresco 
dashed in with inimitable breadth and vigour. 

His personal beauty, charm of manner and deep kindliness of 
heart endeared him to all who knew hirq.'* His sincere modesty 
was not diminished by his admission as an equal by the princes 
of the church, the distinguished scholars and the world-famed 
men of every class who formed the courts of Julius II. and 
Leo X. In accordance with the spirit of the age he lived with 
considerable display and luxury, and was approached with the 
utmo.st deference by the ambas.sadors of foreign -princes, 
whether their master desired a picture, or, as the duke of Ferrara 
did, sent to consult him on the best cure for smoky chimneys. 
To his pupils he was as a father, and they were all, as Vasari 
says, “ vinti dalla sua cortesia ” ; they formed round him a 
sort of royal retinue, numbering about fifty youths, each 
talented in some branch of the arts.® Gi'ulio Romano and 
Gianfranccsco Penni, his two favourite pupils, lived with him 
in the Palazzo di Bramante, a house near St Peter’s, where he 
resided during the greater part of his life in Rome. This fine 

> On a pedestal is inscribed in Greek—" Better to die than live 
basely.” 

* Published by Visconti, Lettera di Raffaello a Leone X. (Home, 
1840); see also Mfintz. " Raphafil Archeologue,” Ac., Gar. des B. 
Arts, October and November 1880. 

’ .Sec Gruyer, Rapha'il et VantiqniU (Paris, 1864). 

‘ See the eloquent cnlogy of his character at the end of Vasari’s 
Life. 

* See Minghetti, “ Gli Scolari di Rafiaello,” Nueva Antola^ia 
(June 1880). 


palace, designed by Bramante, was destroyed in the 17th century 
at the .same time as Raphael’s Palazzo dell’ Aquila. 

It is diffjfult to realize the ^ief and enthusiasm excited by 
the master’s death on Good Friday (April 6th) 1520, at the age 
of thirty-seven exactly, after an attack of fever which lasted 
only ten days. His body was laid otit in state in his studio, 
by the side of the unfinished Transfiguration, and ali Rome 
flocked to the place for a last sight of the “ divino pittore.” His 
property amounted to about £r^o,ooo; his drawings and M.SS. 
he left to Giulio Romano and Gianfranccsco Penni; his newly 
bought land to Cardinal Bibbiena, the uncle of the lady to whom 
he had been betrothed; there were liberal bequests to his 
servants; and the rest wa.s mostly divided among his relatives 
at Urbino. He desired to be buried in the Pantheon, under 
the noble dome which he and Bramante had dreamed of rival¬ 
ling. His body is laid beside an altar, which he endowed with 
an annual chantry, and on the wall over it is a plain slab, with 
an inscription written by his friend Cardinal Beiiibo. Happily 
his grave has as yet escaped the disfigurement of a pretentious 
monument such as those erected to Michelangelo, Dante and 
other great Italians; it has not, however, remained undis¬ 
turbed : in 1833 it was opened and the bones examined." In 
March 1883 a festival was held at Urbino, on the occasion of tlic 
4tli centenary of hi.s birth, and on this occasion many interesting 
articles on Raphael were published, especially one by Gey- 
milllcr, “ Lc IV"‘" centenaire de la nai.ssance de Raphael,” 
1483-1883, in the Gaz. de Lausanne, March 1883. 

Literature.— CoinoUi, Vttainedita di Hafjadlo (1790); Duppa. 
Life of Raf>httel (Lonrion, Braun, Raphael ... Lebai uml 

Werke (Wiesbaden, 1H19) ; l-'ea, Raffaello . , , ed ukwic dt hit 
Opeye (Kome, 18^2); Kehherg, Rafael Stfmto nus Urbino (Munich, 
182.J); Qualrem^rc dc Quincy. Vita cd Operc dt Raffaello, trans. by 
Longhena j[Milan, 1829) (a work marred by many inaccuracies) ; 
Kumohr, Uber Raphael und scni Verhaltniss (Berlin, 1831) ; Kio, 
M\t,helange et Raphael (Paris, 18O3); Gruyer, Raphael et I'aniiijuite 
(Paris, 18O4), 7 .CS vier^e& de Raphael (Paris, 1B78) and Rapha'd, 
pfintre de poriraxk (Paris, i88u^ ; Grimm, Das Lehen Raphaels von 
Urlnno (Berlin, 1872) (intpndecl specialh to point out the errors ol 
Vasari and T^assavanl, and not written in a very lair spirit) ; Gher- 
ardi, Della Vita dt Raffaello (Urlnno. 1874); Anton Springer, Raffael 
und Michelangelo (Leipzig, 1878) ; C. V. Perkins. Raphael and Michel¬ 
angelo (Boston, 1878); Dohme. Kunst und KUnstler des MiUelaUrrs 
(Leipzig, 1878) (vul. ii. ot this valuable work, with many illustrations, 
is devoted entirely to Kaphael and Michelangelo) ; Alippi, ll 
Rafaello (Urbino, 1880) ; C 16 ment. Miihclange et Raphael (3th ed., 
improved) (Paris, i88r) ; Hug. Miintz, Raphael, sa vie, son ceuvre, 
&c. (I^ris, 1881) (with numerous well-chosen illustration.s); Passa- 
vant, Rafael und sein Voter (Leipzig, i83()-3S) (a valuable book, 
especially for its li'it of liaphael’s works ; a new edition translated 
by Cuasti into Italian was published at Florence in 1882. but 
this edition is in no way superior to the French one of Lacroi.< 
(Paris, which is a great advance on the original German text); 

('rowc and Cavalcasellc, Life and Works of Raphael (London, 1882- 
85); Eug. Muntz, Les hisioriens et les critiques de Raphael (Paris, 
1883) (contains a good bibliography of the subject); Morelli, Italian 
Masters (in German, 1880; in English, 1882, and subsequently 
republished),—practically the starting-point of modern technical 
criticism ; B. Berrnson, Central liaUan Painters (1897) (expert 
characterization and list of works). 

Reproductions of Raphael's Works. —From the time of Raimondi 
downwards no painter's works have been so frequently engraved. 
The Calcografia Camcrale (now called Regia) of Rome posscsse.s 
an enormous number of copper-plates of his pictures by a great 
many good (and bad) engravers of the 18th anti lylh centuries. 
ElcctroWpcs of the old coppers are still worked, and are published 
by the Stamperia at very moderate prices ; in the catalogue Nos. 
736 to 894 are the works of Raphael, including .sex^eral books of 
engravings containing whole sets, such as the Vatican loggic, &c. 
A very complete collection of photographs from these and other 
engravings was published by Gutbier and Liibke, Rafael's Werke, 
sdmmtliche TafeWiUier und Freshen (Dresden, iBSr-Szh in three large 
volumes, divided into classcs.-^piclurcs of the Matlonna, frescoes, 
.stanze of the Vatican, tapestry cartoons, &c. The descriptive text 
and life of Raphael are by Liibkc. • The Malcolm, Oxford, Briti.sh 
Museum, Lille, I^ouvrc, Dresden and other collections of Raphael’s 
drawings have mostly been publisl^ed in photographic facsimile, 
and an enormous number of illustrated monographs on single 
pictures exist. Braun's autotypes of the stanze and Farnrsina 
ircscoes arc especially good. (J. H. M.) 

• See ** Ritrovamento dclle os-sa di RalTacno,” Soc. Virtuosi 
al Panteone (Rome. 1833) ; other pamphlels on this were pub¬ 
lished in the bame year by Fea» Falconieri and Odescalchi. 
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BAPIEB, the name given to two distinct types of sword. 
Originally the “ rapier ” (Fr, rapUre) was a long two-edged and 
pointed weapon with a wide cup hilt, used togethy with the 
dagger in fencing and duelling chiefly os a thrusting weapon, 
the cut taking a secondary position. This was the typical 
duelling sword of the i6th and 17th centuries. In the i8th 
century the “ small-sword ” took its place ; this was a pointed 
weapon only, the “ cut ” having entirely dropped out, and the 
dagger being discarded. The word rapier is of doubtful origin. 
Du Cange {Glossarium, s.v. " Kapparia ”) quotes an example 
of the word used as an adjective to qualify espee as early as 
:474, and gives as a conjectural derivation Gr. gairtf«v=Lat. 
caeden, to cut. Skeat {Eiyin. Did., tgio) follows the suggestion 
of Diez that rapiere is from raspiire, a rasper or poker, and was 
a name given in contempt by the old cut-and-thrust fencers to the 
new weapon. Spanish has raspadera, a raker, and there are 
several 16th and 17th century quotations alluding to the con¬ 
tempt with wliich the rapier was greeted, and to its Spanish 
origin (see FENCtNG and Sword). 

BAPIN, PAUL DE (1661-1725), sieur of Thoyras, French 
historian, was the son of Jacques de Rapin, avocat at Castras 
(Tarn), where he was born on the 25th of March 1661. He 
was educated at the Protestant academy of Saumur, and in 1679 
became an advocate, but soon afterward.s entered the army. 
The revocation of the Fdict of Nantes in 1685, and the death of 
his father led him to come to England; but, unable to find 
employment there, he crossed to Holland and enlisted in the 
company of French volunteers at Utrecht commanded by 
Daniel de Rapin, his cousin-german. He accompanied the 
prince of Orange to England in 1688, and during the Irish 
campaign he took part in the siege of Carrickfergus and the 
battle of the Boyne, and was wounded at ttic battle of Limerick. 
Soon afterwards he was promoted captain; l)ut in 1693 he 
resigned in order to become tutor to the earl of Portland’s son. 
After travelling witli his clmrge, he settled with his family in 
Holland, first at the Hague, then, for economy’s .sake, at We.sel, 
in 1707, where he began his great viork,L’Histoired'Anglelerrc. 
'I'hougb he was of a strong constitution, the seventeen ycar.s’ 
application ruined his health. 11c died in 1725. 

Kapin was also the author of a Dissertation sur ies Whigs et Ics 
Tntys (1717), l.’Histmrs il'Anglelerre, embracing the period from 
the invasion of the Romans to the death of Charle.s 1.. was printed 
at the Hague in 1724 in 8 vols. It was translated into English 
and improved with notes by Tindal, in 2 vol.s. folio. 1725-41. Rapin’s 
history of England was almost the only one available in France in 
the first half nf the i8th century. 

BAPOPORT, SAMUEL JUDAH LOB (1790-1867), Jewish 
scholar, was born at Lemberg in 1790. After various experiences 
in business, Rapoport became successively rabbi of Tamopol 
(1837) and of I’rague (1840). Ho was one of the founders of the 
new learning in Judaism. His chief work was the first part of 
an (unfinished) encyclopaedia (Erekh Millin, 1852). Equally 
notable were his biographies of the Gaon Saadiah, Nathan 
author of the Arnlih, the Gaon Hai, Eloazar Kalir and others. 
Ho died at Prague in 1867. (I. A.) 

RAPPAREE, properly a short pike (Irish rapaire ); the term 
being hence applied in the war in Ireland from 1688-92 to the 
Irish irregular soldiers armed with this weapon. It thus 
became synonymous with robber or freebooter, and in 1707 
appears in the title of an act (6 Anne, cap. 11) “ for the more 
effectual suppression of . . . robbers and rapparees.” 

RAPPOLTSWEILER (French Ribeamille), a town of Germany, 
in the imperial province of Alsace-Lorraine. Pop. (1905) 5986. 
It lies at the entrance of the valley of the Strengbach, under 
the eastern slope of the Vosges mountains, 33 m. S.W. of Strass- 
burg on the railway to Basel, being connected with its station 
on that line, 2J m. distant, by a tramway. It is in part sur- 
sounded by ancient walls, and has many picturesque medieval 
houses, and two old churches, of St Gregory and St Augustine, 
both fine Gothic buildings. The town hall contains a valuable 
collection of antiquities. The Carolabad, a saline spring with 
a tewptrature of 64° F., which had a great repute in the middle 
ages, was rediscovered in 1888, and made Rappoltsweiler a 


watering-place. The industries include the spinning and 
weaving of cotton and wool, printing, dyeing and tanning, 
while there is a brisk trade in wme. 

Rappoltsweiler, known in the 8th century as Rathaldovilare, 
passed from the bishops of Basel to the lords of Rappoltstein, 
who were among the most famous nobles in Alsace. The lord 
of Rappoltstein was the king or protector of the wandering 
minstrels of the land, who purchased his protection by paying 
him a tax. When the family became extinct in 1673 this 
office of king of the pipers {Pjeiferkbnig) passed to the counts 
palatine of Zwcibriicken-Birkenfcld. The minstrels had a 
pilgrimage chapel near Rappoltsweiler, dedicated to their 
patron saint, Maria von Dusenbach, and here they held an 
annual feast on the 8th of September. Near the town arc the 
ruins of three famous castles, Ulrichsburg, Girsberg and Hoh- 
rappoltstein, which formerly belonged to the lords of Rappolt- 
•stein. 

See Hemhard. Kecherches sur I'histvirc de la ville de Rapl>oUs- 
weilcr (Colmar, j88B) ; and Kobe, RappoUswetler, das Carelahud 
und Umgelmng (Strassbiirt!. 1905). For the lords ot Rappolt.slein, 
see Bricfjer. Die Hcrrsdmjt Rappoltstein (Strassburg, 1907). 

RARE EARTHS, in chemistry, the name given to a group 
of oxides of certain metals which occur in close associalion 
in some very rare minerals. Although thc.se metals resemble 
each other in their chemical relationships, it is convenient to 
subdivide them into three groups : the cerium, terbium and 
ytterbium group.s. The first include,s .scandium (.Sc, 441-1), 
yttrium (Y, 89-0), lanthanum (La, 139 0), cerium (t’e, 140-25), 
praseodymium (Pr, 140-6), neodymium (Nd, 144-3), ^.nd sam¬ 
arium (Sa, 150-4); the seeond includes europium (Eu, 152-0), 
gadolinium (Gd, 157-3). and terbium (Tb, 159-2); and the third 
includes dysprosium (Dy, 162-5), holmium (Ho, 7 ) erbium 
(Er, 167-4), thulium (Tm, 168-5), ytterbium or neoytterbium 
(Yb, 172-0), and lutecium (I.u, 174-0); the letters and numbers 
in the brackets arc the symbols and atomic weights (inter¬ 
national). Although very rare, a large number of minerals 
contain these metal.s.; they are chiefly found in .Scandinavia, 
parts of the Urals, America and Australia, generally associated 
with Archcan and eruptive rocks, and more rarely with sedi¬ 
mentary deposits. They arc usually silicates, but many 
complex tantalatcs, niobates, pho.sphates, uranates and fluorides 
occur. The chief mineral species arc monazitc, a phosphate 
of the cerium metals, eontaining thorium (this mineral supplies 
the ceria and thoria employed in making incande.scent gas 
mantles); ccrite, a hydrated silicate of calcium and the cerium 
metals; gadolinite, a silicate of beryllium, iron, and the 
yttrium metals ; samarksite, a niobate and tantalatc of both 
the cerium and yttrium met.als, with uranium, iron, calcium, 
etc. ; and keilhauitc, a titanosilicate of yttrium, iron, calcium 
and aluminium ; other species are fergusonite, orthite, aeschy- 
nite, euxenite and thorianite. 

The chemistry of this group may be regarded as beginning 
with Cronstedt’s description of the mineral ccrite from Bastnaes 
in 1751, and the incorrect analyses publi,shed by T. O. Bergman 
and Don Fausto d’Elhuyar in 1784. Ten years later Gadolin 
investigated the mineral subsequently named gadolinite, which 
had been found at Ytterby in 1788 by Arrhenius. This dis¬ 
covery of a new earth was confirmed by A. G. Ekcberg in 1799, 
who named the base yttria. Cerite was examined simultanc- 
ou.sly by Klaproth in Germany .and by Berzelius and Hisinger 
in Sweden ; and a new base was discovered in 1803 which the 
Swedish chemists named ccria. Both these oxides have proved 
to be mixture.s. In 1839 Mosandcr separated " ceria” into true 
ceria and an earth which he termed lanthana (Gr. XavOavuv, 
to lie hidden), and in 1841 he showed that his lanthana con¬ 
tained another base, which he called didymia (Gr. MiJ/aoi, 
twins). This didymia was separated in 1879 by Lecoq dc Bois- 
baudran into a new base, samaria, and a residual didymia 
which was shown by Auer von Welsbach in 1885 to consi.st of 
a mixture of two bases, praseodidymia and neodidymia; more¬ 
over, samaria was split by Demarfay in 1900 into true samaria 
and a new base named europia. In 1843 Mosandcr also split 
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yttria into two new basee which he called “ erbia ” and “ terbia,” 
and a true yttria, but in i860 N. J. Berlin denied the existence 
of Mosander’s " erbia," and gave this name to his “ terbia.” The 
new erbia has itself proved to be a mixture. Marignac in 1878 
separated an ytterbia which was split by Nilson in 1879 into 
scandia (the metal of which proved to be identical with MendeW- 
eff’s predicted eka-boron) and anew ytterbia, which, in turn, was 
separated by Urbain in 1907 into neoytterbia and hitecia 
(C. A. von Welsbach proposed for these elements the names alde- 
barianum smd cassiopeium). Berlin’s erbia was also examined 
by Soret in 1878 and by Cleve in 1879; the new base then 
isolated, Soret’s X or Cleve’s holmia, was split by Lecoq de 
Boisbaudran in 1886 into a true holmia and a new oxide dys> 
piosia. The same erbia also yielded another base, thuiia, to 
(Teve, in 1879, in addition to true erbia. The original erbia 
of Mosunder was confirmed by M. A. Delafontaine in 1878 and 
renamed terbia ; this base was split by Marignac in 1886 into 
gadolinia and true terbia. These relations are schematically 
shown below ■, the true earths are ki italics, mixtures m Roman. 
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Methods oj Separation .—The small proportions in which the 
rare earths occur in the mineral kingdom and the general inter¬ 
mixture of several of them renders their efficient separation 
a matter of much difficulty, which k increased by their striking 
chemical resemblances. While it is impossible to treat the 
.separations in detail, a general indication of the procedure may 
be given. The first step is to separate the rare earths from the 
other components of the mineral. For this purpose the mineral 
is evaporated with sulphuric or hydrochloric acid, or fused with 
potassium bisulphate, and the residue extracted with water. 
The solution of chlorides or sulphates thus obtained is treated 
with sulphuretted hydrogen, to remove copper, bismuth and 
molybdenum, and the filtrate, after the ferrous iron has been 
oxidized with chlorine, is precipitated with oxalic acid. The 
oxalates (and also thorium oxalate) may be converted into 
oxides by direct heating, into nitrates by dissolving in nitric 
acid, or into hydroxides by boiling with potoMi sdution. The 
thorium may be removed by treating the nitrate solution with 
hydrogen peroxide, and warming, whereupon it separates as 
thorium peroxide. The next step consists in neutralizing the 
nitric acid solution and then saturating with potassium sulphate. 
Double salts of the general formula Rj^SO^),. 3 K. 50 , are formed, 
of which those of the cerium group arc practically insoluble, 
of the terbium group soluble, and of the jrtteibiunj group very 


soluble. The sulphates thus obtained may be reconverted 
into oxalates or oxides and the saturation with potassium 
sulphate repeated. 

To separate the individual metals many different methods have 
been proposed ; these, however, depend on two principles, one. on 
the differunt basicities of the metals, the other, on the dilfcient 
solubilities ot tlwir salts. Bahr and Bunsen worked out a process 
of the first type, wliich utilized the fractional decomposition of the 
nitrates into oxides on heating. The mixed oxalates arc converted 
into nitrates, which are then mixed with an alkali nitrate to lower 
the meltintt-point, and the mixture fused. The nitrates decompose 
in order of the basicities of the metals, and alter a short fusion the 
residue is extracted with boiling water, and the basic salt which 
separates when the solution is cooled is filtered off. This contains 
the niOTt negative rnetal; and the filtrate, alter evaporation and a 
rewtition of the fusion and extraction, may be caused to yield the 
other oxides. A second method, based on the same principle, con¬ 
sists in the fractional precipitation by some base, such ns ammonia, 
soda, potash, aniline, &c. The neutral nitrates are dissolved in 
water, and the base added in such a quantity to pnvipitate the 
oxirjes only partially and very slowly. Obviously the first deposit 
contains the lea.sl ba.sic oxide, which by rc-solution as nitrate and 
re-precipitation yields a purer product. To the filtrate from the 
first precipitate mure of the base is added, and the second less basic 
oxide is tnrryu'n down. By repeating the process all the bases can 
be obtained more or leas pure. 

Many processes dependuig upon the different solubilities of certain 
salts have been devised. They consist in forming the de.sired salt 
and fractionally crystallizing. The mother liquor is concentrated 
and erystalHzed, the crjeitals being added to the filtrate from a re- 
crystaUization of the first deposit. These operations are repeated 
after the manner shown in the following scheme; the letter C 
dtmotes c^stais, the M.L mother liquor, whilst a bracket means 
mixing before re-erystallization. 
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bility as one passes from the left to right, and with sufficient 
cate and patience this method permits a complete separation. 
The salts which have been u.scd include the sulphalc.s, nitrates, 
chromates, formates, oxalates and malonates. R. J. Meyer {Zeit. 
anorg. Cbem., 1904, 41, p. 97) sepatates the cerium earths by forming 
the doable pofosidom carbonates, e.g. K,Cc,(CO|)4.12H,0, which 
are soluble in. potassium carbonate snhitioii, being piccipitated 
in the order lanthanum, praseodymium, cerium and neodymium 
on diluting the solution; C. A. voti Welsbach ICkem. News, 1907, 
95, p. 196 ; t9<.i8, 98, 223, 297) separates the metals of the 

ytterbium group by converting the t^ic nitrates into double 
ammonium oxalates and fractionating; C. James (ibid., 1907, 95, 
p. 181 ; 1908, 97, pp. 61. 203) formed the oxalates of the yttrium 
earths and dissolved them in dilute ammonia saturated with 
ammonium carbonate; by Veiling this solution the earths are 
precipitated in the order yttrium, holmium and dysprosium, and 
erbium; Ire also foactionally crystallized the bromates (see, c.g. 
Jour. Amer. Cbem. Stic., J910, 32, p. 517. for thulmm). Complex 
organic rcagente; are also employed. Nci.sh {Jovr. Amtr. Chtm. Sor., 
1904, 2fi. p. 780) used meta-nitrobcnzoic acid ; O. Holmberg sepa¬ 
rates mx^ymium, praseodymium and lantlianum (and alsothorinm) 
with roeta-nitrobenzeno snlplronic acid, and has investigated many 
other organic salts (see Abs. J. C. S., 1907, ii. p. 90), whilst II. 
Erdmann and F. Wirth {Ann., 1908. 3fii, p. rSo) employ the t.8 
naphlhol Rulphonates. 

In order to determine whether any chosen method for separating 
these earths is really effective, it is necessary to analyse the frac¬ 
tions. For this purpose two proccfs-cs arc available. JYe may 
convert the salt into the oxalate from which the oxide is obtained 
by heating. A weiglred quantity of the oxide is now taken and 
converted into sulphate by evaporating with dilute «ilphuric acid. 
The sulphate is gently dried until the weight is constant, and from 
this weight the equivalent of the earth can be calculated. When 
repeated fractionation is attended by no change in the equivalent 
wc may conclude that only one element is present. This process, 
however, is only rough, for the etsmeuts with which we ate dealing 
have very clow squivaleutS. A more exact method employa the 
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ftpectra—ipa^, ftrc, phospborescence aad a^Morptioa; the evidence, 
however, caanot in all case:* be accepted aS' conclufuve, but when 
taken in conjunction with chemical tesU it ia the most valuable 
method. » 

Chemcal Relations.— rare earth metals were at first 
regarded as divalent, but determinations ot the specific heats 
of cerium by MendeldefI and Hillebrand and of lanthanum and 
didymium by Hillebrand pointed to their trivalency; and this 
view now has general acceptance. They arc comparatively 
reactive; they bum in air to form oxides of the type Me^O,; 
combine directly with hydrogen at 20o°-3oo‘’ to form hydrides 
of the formula MHj or Mil,,; nitrides of the formula MN arc 
formed by passing nitrogen over the oxides mixed with mag¬ 
nesium ; whilst carbides of the type MC^ are obtained in the 
electrolytic reduction ot the oxides with carbon. In addition 
to the oxides MjO.,,, several, e.g. cerium, terbium and neodymium, 
form oxides of the formula MO,. The sesquioxidcs are bases 
which form salts and increase in basicity in the order Sc, Yb, 
Tm, Er, Ho, Tb, Gd, Sra, Y, Cc, Nd, Pr, La ; the latter hissing 
with water like quicklime. 

The placing of these elements in the periodic table has attracted 
much attention on account of the many difficulties which it 
presented. The simplest plan of regarding them all as trivalcnt 
and placing them in the third group is met by the fact that there 
is not room for them. Another scheme scatters them in the 
order of their atomic weights in the last four groups of tlic 
system, but grave objections have been urged against this plan. 
A third device places them in one group as a bridge between 
barium and tantalum. This was suggested by Benedick in 
1904 {Zfil. anorg. Chrm., 1904,39, p. 41), and adopted in Werner’s 
tabic of 1905 (Rer. 38, p. 914), whilst in 1902 Brauner (Hid. 32, 
p. 18) placed the group as a bridge on a plane perpendicular to 
the planes containing the other elements, thus expanding the 
table into a three-dimensional figure. The question has also 
been considered by Sir William Crookes (/our. them. Soe., 1888, 
53, p. 48?; 1889,55, pp. 257 et seq.), whose inquiries led liim to 
a new conception of the chemical dements. 

Rt.ferences.—F or the general chemistry see R. Riilim, SeUtme 
F.rden (1905); Abegg, Handimeh der anorgam'seken Chemte (i<)06|. 
vol. iii. (article by R. T. Meyer); H. Moissan, Traftf de chimie 
minfrak (1904), vol. iii. (article by G. Urbain); Ro.scoe and 
Schorlemmcr, Treatise on Chemistry (igo8). vol. ti.; P. E. Browning. 
Introduction to the Rarer Elements (1909); see also A. W. Stewart. 
Recent Advances in Physical and Inorganic Chemistry (1909). For 
the rare earth minerals see J. Schilling, Das Vorhommen der sellenen 
Erden im Mineralreiche (1904). 

RAS, the Arabic for a “ head,” hence a cape, promontory 
or headland ; a common word in place names. 

RASCAL, a term originally used in the sense of a rabble, 
especially descriptive of camp-followers or the dregs of an 
army, or of the lowest of the people ; now only of a single 
person, in the sense of a rogue or knave. The origin of 
O.Fr. rascaille, modem racaillr, from which the word came into 
English, is uncertain. The word was early used, in hunting, 
for the weaker or poorer male deer of a herd ; the word has 
been connected with O.Fr. rascler, mod. racier, to .scrape, rake, 
in the sense of the off-scourings of the herd. 

RASHBAM (1085-1174), Jewish scholar, so called from the 
initials of his full name, R abbt Samuel ben M eir, was a leading 
member ot the French school of Biblical exegesis. He was a 
grandson of Rashi (q.v.), but differed in his method of inter¬ 
pretation. He wrote commentaries on the Pentateuch and 
some other parts of the Scriptures. Rashbam adopts a natural 
(as distinct from a homiletiral and traditional) method; thus 
(in agreement with the modem school) Rashbam (on Gen. i. 5) 
maintained that the day began at dawn and not from the 
previous sunset (as later Jewish custom assumed). Another 
famous interpretation was Rashbam’s view that the much 
di.sputed phrase in Gen. xlix. 10 must be rendered ‘‘ Until he 
cometh to Shiloh,” and refers to the division of the kingdom 
of Judah after Solomon’s death. Rashbam’s notes on the 
Bible are remarkable for brevity, but when he comments on 
the Talmud—he wrote explanations on several tracts—he is 
equally noted for prolixity. (I. A.) 
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RASHI (1040-1105)) Jewish scholar. Rabbi Solohow 
IZHAQi (son of Isaac), usually cited as Rashi from the initials 
of those words, was bom at Troyes in 1040 and died in the 
same town in 1105. Legends concerning him are many. Isaac’s 
wife, shortly before the birth of their famous son, was walking 
one day down a narrow street in Worms, when two vehicles 
moving in opposite directions seemed about to emsh her. 
As she leant hopelessly against a wall, it miraculously fell in¬ 
wards to make a niche for her. So with his education. Legend 
sends the student to southern France, and even on a tour 
of the world. At an inn in the Orient he cured a sick monk, 
who later on, as bishop of Olmiiti, returned the kindness by 
.saving the Jews from ma-ssacre. In fact, Rashi never went 
farther than from the Seine to the Rhine; the utmost limit 
of his travels were the academies of Lorraine. .Situated between 
France and (Germany, Lorraine was more French than German, 
and French was the ccanmon language of Jew and Christian. 
This is shown by the glosses in Kashi’s works, almost invariably 
in French. He seems to have passed the decade beginning 
with 1055 in Worms, where the niche referred to above is 
still shown. Within this, it is said, Rashi was wont to teach. 
A small edifice on the cost of the synagogue is called the 
“ Kashi Chapel,” and the “ Rashi Chair,” raised on three 
steps in the niche, is one of the objects of the piou.s admiration 
of pilgrims. At Worms Rashi worked under Jacob ben Yaqar, 
and at Mainz under Isaac ben Judah, perhaps combining at 
the same time the functions of teacher and student. Besides 
the oral tuition that he received, the medieval schools habitu¬ 
ally kept the notes of former teachers. From these Rashi 
learned much, and probably be incorporated some of these 
notes in his own works. In the middle ages there was a com¬ 
munism in learning, but if Raslu used some of the stones quarried 
and drafted by others, it was to his genius that the finished 
edifice was due. 

Rashi was twenty-five years of age when he returned to 
Troyes, which town thenceforward eclipsed the cities of 
Lorraine and became the recognized centre of Jewish Icaroing. 
Rashi acted os rabbi and judge, but received no s.olary. Not 
till the 14th century were Jewish rabbis paid officials. Ra.shi 
and his family worked in the vinc.s of Troyes (in the Cham¬ 
pagne) ; in his letters he describes the structure of the wine¬ 
presses. His learning and cliaracter raised him to a position 
of high respect among the Jewries of Europe, though Spain 
and the East were long outside the range of his influence. 
As was said of him soon after his death; ” His lips were the 
seat of wisdom, and thanks to him the Law, which he examined 
and interpreted, has come to life again.” His posterity in¬ 
cluded several famous names, those of his grandchildren. 
Rashi had no sons, but his three daughters were women of 
culture, and two of the sons of Jochebed (see Rashbam and Tam), 
as well as others of his descendants, carried on the family 
tradition for learning, adding lustre to Kashi's fame. The latter 
p.art of Rashi’s life was .saddened by the incidents connected 
with the first Crusade. Massacres occurred in the Rhinc- 
lands. According to legend, Rashi and Godfrey of Bouillon— 
of the foremost leaders of the Cmsadc—were intimate friends. 
Rashi died peacefully in Troyes in 1105. 

Rashi was the most conspicuous medieval representative 
of the Jewish spirit. A century later Maimonides was to 
give a new turn to Jewish thought, by the assimilation of 
Aristotclianism with Mosaism, but Ra,shi was a traditionalist 
pure and simple. He was in no sense a philosopher, but he 
exemplified in his person and in bis works the stored up wisdom 
of the Synagogue. Yet through all that he wrote there mns 
a vein of originality. Besides minor works, .sueh as a recension 
of the Prayer-Book (Siddur), the Pardes and ha-Oroh, Rashi 
wrote two great commentaries on which his fame securely 
rests. These were the commentaries on the whole of the 
Hebrew Bible and on about thirty treatises of the Talmud. 
His commentary on the Pentateuch, in particular, has l^en 
printed in hundreds of editions ; it is still to Jews the most 
bdoved of all commentaries on the Mosaic books. More than a 
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hundred supcrcommcnturies have been written on it. Kashi 
unites homily with grammatical exegesis in a manner which 
explains the charm of the commentary. His influence in 
Chri.stian circles w'as great, especially because of the use made 
of the commentary by Nicolaus de Lyra (q.v.), who in his turn 
was one of the main sources of Luther’s version. Even more 
important was Kashi's commentary on the 'I'atmud, which 
became so acknowledged as the definitive interpretation that 
Kashi is cited simply under the epithet of “ the Commentator.” 
It is no exaggeration to assert that the modern world owes its 
power to understand the Talmud to Kashi. In this field 
the “Commentator” is supreme. He practically edited the 
text of the Talmud besides explaining it, and the Talmud is 
never printed without Kashi’s commentary on the margin. 
An important feature of Kashi’s commentaries is the frequency 
of Trench translations of words. These glosses (to'azim) have 
now been in part edited from the manuscripts of the late ArsAne 
Darmesteter. 

lilBUOouAi'iiv. —M. Liber, KasAi (iQoti), publislied as a memorial 
of Kashi on the Sooth anniversary of his death. Kashi's commentary 
on the Bible has been tran.slated into Latin by Breithaupt (1710- 
1714) ; and into German (Pentateuch) by Dnkes (iSyy-.tti) and 
others. The foundation of recent investigation into Rash is life 
is Zunz's SalotHon b, Isaac (1X23), to which 1 . H. Weiss added much 
in his (Hebrew) biography (in Ilrt latmud ii., Nos. 2-10. Sec also 
Gra"lz, History 0/ the jews (Engl, trans., vol. iii. ch. ix.). A 
critical edition of Kashi’s Penlafeuch commentary wa.s piibUslicd 
by A. Berliner (2iul ed., igoj), (I. A.) 

RASHTRAKUTA, an Indian dynasty which ruled in Ihe 
Deccan {q.v.) from about A.n. 750 to 973. The Rashtrakuta 
or Ratta clan are supposed to have held power during the 
historical blank tiefore the (ith century ; but they came to the 
front in a.d. 750, when Danliclurga overthrew the Chalukya 
dyna.sty and made him.self ruler of the Decean. He was 
stteeceded by his unrle Krishna I. (c. 760), who completed his 
conqiiest.s, and whose reign is mcmoralile for the execution of 
the Kaitaso,, the rock-cut temple at Ellora. His grandson 
Govinda 111 . (7R0 813) extended the power of the family from 
the Vindhya \fountain.s and Malwa on the north to Kanchi on 
the south. The next king. Amogavarsha, reigned for sixty-two 
years. The reign of Krishna HI. was remarkable for a war 
with the Cholas, in whicli the Chola king was killed on the 
field of battle in 949. The last of the Rashtrakuta kings was 
Karka II., who was overthrown by the Chalukyas in 973. 

See K. G. BhandarUar, Early History oj Ihe Deccan (Bombay, 

J884). 

RASK, RASMUS CHRISTIAN (1787-1832), Danish scholar 
and philologist, was born at Hriindckilde in the island of T'iinen 
or Fycn in Denmark in 1787. He studied at the university of 
('openhagen, and at once showed remarkable talent for the 
acquisition of languages. In 1808 he was appointed assistant 
keeper of the university library, and some years afterwards 
professor of literary history. In 1811 he published, in Danish, 
his Introduction to the Craiiiiimr oj the. Icelandic and other Ancient 
Northern Languages, from printed and MS. materials apeumu- 
latcd by his predecessors in the same field of research. The 
reputation which Rask thus acquired recommended him to 
the Arna-Magnacan Institution, by which he was employed 
as editor of the Icelandic Lexicon (1814) of Bjorn Hakiorson, 
which had long remained in manuscript. Rask visited Iceland, 
where, he remained from 1813 to 1815, mastering the language 
and familiarizing himself with the literature, manners and 
customs of the natives. To the interest with which they in¬ 
spired him may probably be attributed the establishment at 
Copenhagen, early in 1816, of the Icelandic Literary Society, 
of which he was the first president. 

In October 1816 Rask left Denmark on a literary expedition, 
at the cost of the king, to prosecute inquiries into the languages 
of the East, and collect manuscripts for the university library 
at Copenhagen. He proceeded first to Sweden, where he 
remained two years, in the course of which he made an excursion 
into Finland to study the language. Here he published, in 
Swedish, his Anglo-Saxon Grammar in 1817. In 1818 there 


appeared at Copenlmgen, in Dani.sh, an Essay on the Origin oj 
the Ancient Scandinavian or Icelandic Tongue, in which he 
traced the affinity of that idiom to the other European lan¬ 
guages, paftie.ularly Latin and Greek. In the same year he 
brought out the first complete editions of Snorro’s Edda and 
Saemund’s Edda, in the original text, along with Swedi.sh 
translations of both Eddas. From Stockholm he went in 
1819 to St Petersburg, where he wrote, in German, a paper on 
“ The Languages and Literature of Norway, Iceland, Sweden 
and Finland,” in the sixth number of the Vienna JahrbUcher. 
From Russia he proceeded through Tartary into Persia, and 
resided for some time at Tabriz, Teheran, Persepolis and 
Shiraz. In about six weeks he m.orle himself sufficiently master 
of Persian to be able to converse freely. In 1820 he embarked 
at Bushire for Bombay ; and during his residence there he 
wrote, in English, “ A Disscrtiuion on the Authenticity of the 
Zend Language” {Trans. Lit. Soc. oj Bombay, vol. iii., re¬ 
printed with corrections and additions in Trans. H. As. 
Soc.). From Bombay he proceeded through India to Ceylon, 
where he arrived in 1822, and soon afterwards wrote, in Engli.sh, 
“ A Dissertation respecting the best Method of expressing the 
Sounds of the Indian Languages in European Chararters,” 
in the Transactions oj Ike Literary and Agricultural Society of 
Colombo. Rask returned to Copenhagen in May 1823, bringing 
a considerable number of Oriental manuscripts, Persian, Zend, 
Pali, Sinhalese and others, with which he enriched the collec¬ 
tions of the Danish capital. He died at Copenhagen on the 
14th of November 1832. 

DuritiK the yieriotl Ixitwcnn his return trom the East .mil hi.s 
cUvatli Kiisk publi-shcij in his native language a S/'antsh Grammar 
(1824), a I'risie Gnwtmar (1823), an Essay on Darttsh Orllwgrafthy 
{1820), a Treatise respecting the Ancient Egyptian Chronology anil 
an Italian Grammar (1827), and the Ancient Jewish Chronology 
previous to Moses (1828). He also iilited an idiiion ot SdineiriiT's 
Danish Grammar for Ihe use oj Englishmen (18 311). and .superintended 
the English translation of his Anglo-Sa.vnii Grammar by Thorpe 
(1830). He wa.s the first to point out the connexion lielween the 
ancient Northern and Gothic on the one hand, and the Litliuanian. 
Sclavonic, Greek and l,atin on the other, and he also de.serves 
creilit for having had the original idea ot " Grimm’s l,aw ” for the 
transmutation oi consonants in the transition from the old Indo- 
Eurofican languages to Teutonic, although he only conipaieil 
Teutonic and Greek, Sanskrit being at tbe time nnknuwn to liiin. 
In 1822 ho was master of no less than twenty-five languages and 
dialects, and is stated to have studied twice as many. His numerous 
7>tiilolagical manuscripts were transferred to the king's library' at 
CnjicnhaKCn. Rask’s Anglo-Saxon, Danish and Icelandic Grammars 
were brought out in English editions by Thorpe, Kepp and Dasent 
respectively. 

RASPBERRY, known botanically as Rubus Idaeu.s (nat. nrd. 
Rosaceae, q.v.), a fruit-bush found wild in Great Britain and in 
woods throughout Europe, North Africa and in north and west 
Asia. The ra.spberry was known to classic writers, and is 
mentioned by Pliny as one of the wild brambles known to the 
Greeks as Idea, from Mt. Ida in Asia Minor on which it grew. 
Parkinson (Paradisus, 1629) speaks of red, white and thornless 
varieties us suitable for the English climate, and Gerarde 
(Herbal, 1597) figures and describes the Raspis or Framboise 
bush as one of the four kinds of bramble. It is propagated 
from suckers, which may be taken off the. parent stools in 
October, and planted in rows 5 or 6 ft. apart, and at 3 ft. asunder 
in the rows. It is the habit of the plant to throw up from the 
root every year a number of shoots or canes, which hear fruit 
in the subsequent year, and then decay. In dressing the plants, 
which is done immediately after the crop is gathered, all these 
exhausted stums are cut away, and of the young canes only 
three or four of the strongest arc left, which arc shortened about 
a third. The stems, being too wgak to stand by thepaselvcs, 
arc sometimes connected together by the points in the form of 
arches, or a stake is driven in mid\yay between the plants, and 
half the canes are bent one way and half the other, both being 
tied to the stake. Sometimes they are tied upright to stakes 
fixed to each stool. The best support, however, is obtained 
by fastening the points of the shoots to a slight horizontal 
rail or bar, jwaced a foot and a half on the south side of the rows, 
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by which means the bearing shoots are deflected ^he pw- 

?r'4"» ‘.iiio'K b...™ 

Sumn as aXssing which should be iorked m regularly to a 
. or /inches All surplus suckers should be got away 
Slv in the s— before the? have robbed the roots-five or 
six ^to be reduced to the four best, being reserved to each root. 
Fresh planUtions of raspberries should 

sevenyears. I'hedouble-bearing varieties, which continue tofroit 

during autumn, require light soils and -arm situat^on^ These 
should be cut close down in February, as it is the strong young 
shoots of the current year which bear the late autumnal .rops. 

The other varieties may be made to hear in autumn by ratting 
the stems half-way down at an early period in spring , but, ^ 
S aTother fruits, the flavour of the raspberry is best when 
it is allowed to ripen at its natural season. 

The following are some of llie finer sorts now lu cultivation 

Haumforih’s Seedling —h large ' 

Carter's Prolific—a large summor-beanng red. 

Paslol/ or Pilhy—a. large sumn'v'-l’carmg red. 

M'Laren's Prolific—a. large double-bearing red. 

Northumberland Fillbasket-a large summer red. 

October Ited—a fine autumn-beanng red. 

October Yellow—a fine autumn-bearing yellow. 

Prince of Wales—a large summer-bearing red. 

Tied Antwerp—a large T™- , 

Tioeers’s Victoria — a large autumn^eapng rid. 

Swe^'b^nowA niwcrp--a large summer-bearing yellow. 

The ICuropcan raspberry, though admittedly of better <iuali^\ 
has been largely displaced in the United States of America by 
a closely allied native species, R. strigosus, the numerous varieties 
of whicii are hardier than the varieties of the European species 
mid ripen their crop much more rapidly. The stems are more 
slende/and flexible than in R. W<icttr,u.sually brown or 
brown in colour and beset with stiff .straight prickles The 
most important raspberry of eullivation in America is R. oea- 
denlalis,thti black raspberry or thimbleberry, 
distinguished liv its firm black, rarely yellow, fruit. The purple 
cine raspberry. 7?. with fruit varying m colour from 

dull purple to dark red or sometimes yellowish, is perhaps a 
hybrid between R. strigosus and R. occidenlalts. 

Tor a detailed account of the American species of RtAnis sec 
p. W. Card, Bush-frutls (1898). 

The Loganberry is a hybrid between the raspberry {Ruhus 
Idaeus) and tlic' blackberry or bramble (R. fruttensus), and 
derives its name from its raiser, Judge Logan of the America 
Har. It is a strong-growing plant, parUkmg more of the habit 
of the blackberry than the raspberry, and making shoots often 
10 to 15 ft. long in the course of the year. These bear leavM 
with s leaflets, and fruit the following year. The fruiting shoots 
have‘leaves with only 3 leaflets ; but young and old stems are 
deitscly covered with sharp crimson prickles. The fruits are 
borne profusely in loose trusse.s, and are ripe in south^ 
localities in July, and about early August in "“rthern parts. 
They are at first reddish like raspberries in a half-ripencd state, 
but when fully ripe are deep purplish red, and ch "i«re 
palatable, each fruit being about ij in. long, and shaped like 
a raspberry. 

The Ijieanberrv flourishes in heavy loamy soil, and is a ns^ul 
nione fnr old fences or trellises, or even in waste places, 

Fully exposed to the sunshine. The old fruiting ®''°°‘^^'’ 2 hou!d 
rut nwav each winter, and in the spring the young shoots should 
cut taken off the ends, to induce the better and riper 

buds lower down to throw masses of white flowers, to *’® 

in due course by the fruits. Propagation is by means of suckers 

irom the base. 


RASPE, RCDOLP ERICH (i 737 - 1794 )- the original author 
of the Adventures of Baron Munchausen (see Munchausen), 

L born in Hanover in 1737, and studied at Gottmgen ^d 
Leipzig. In 1762 he became a clerk in the university library 
at LLver, and in 1764 secretary to the 
Gottingen. He had become known as ^versatile scholar and 
a studrat of natural history and antiquities, and 
some, original poems and also translations, among the latter 
of Leibnitz’s philosophical works and of ^ 

also wrote a treatise on Percy’s Reltques. In > 7^7 he was 
aooointed professor in Tassel, and subsequently ibrarian. 

H(fcontributed in 1769 a zoological paper 

of the Philosophical Transactions, which led to his being s®'®ctcd 

an honorary member of the Royal Society ^o"’ 

wrote voluminously on all sorts of subjects. *”.4 ^ 

a periodical called the Cassel Spectator. But having gone to 

luly in 1775 to buy curios for the landgrave of Hesse, to whom 

he was keep'er of the gems, he was found to have sold the land 

grave’s valLblcs for his own profit; and, on orders bemg i^uid 

for his arrest, he decamped to England. In London he 

his knowledge of English and his learning ^ ^ 

by publishing books on various subjects and 

tiras of German works, and there are allusions to him as a 

Dutch savant” in 1780 in the writings Ho''8“ P * 

who gave him money and helped him to publish ^n 

the ofigin of Oil-pain,ing (« 7 «j). o 

the. Royal Society expunged his name off its list. He 
fomwall in 178/ and Hll about 1788 was assay-master and 
storekeeper at the Dolcoath mine, where memories of h s 
Srnuit? remained to the middle of the 19th century. Whik 
thfre he seems to have written the original version of Mu«- 
husen which was subsequently elaborated by others. Be¬ 
tween 178s and 1790 he compiled a descriptive catalogue of 
lames iLslie’s collection of pastes and casts of gems, m two 
□Lrto volumes (1791) of laborious industry and bibliographical 
S R/?e then vvent to Scotland, and in Caithness ound 
L patron in Sir John Sinclair of Ulhster. whose nunerakigical 
prralivitics he proceeded to impose upon by ^ 

discover valuable and workable veins on h>s e tates bu 
Kaspc had “ salted ” the ground h™self and on tl e v er^ of 
cxnosurc he absconded. He, next betook himself to In land, 
buUied at Muckross in 1794, when he 

mining operations in Donegal. His ciuecr is "8 ^®®ause 

of his cranexion with the famous book of stories of Baron 
In/hausen (..r.). His authorship was not known in 
lifedme exee?t to his friend Gottfried August Burger and 
possibly a few of his other intimates (such as Hastner and 
Lkhtenburg) in his student days at Gottingen ; and it wa 
not till 1824 that the biographer of Burger (who had been 
credited with writing Munchausen instead of o"’>, 
it as he did in 1786) revealed the truth about the book. 

RASSAM, HORMUZD (1821^1910), 
was bom at Mosul of native Christian parente. His first work 
was done as assistant to Sir A. H. Layard in his first 
7,811/7') He subsequently came to England, stud ed at 
olord and was again sent by the British Museum tnistecs to 
accompany Layard in his second expedition (i 849 -.Si)- 
having^ entered^ upon a political career Rassam 

/T»r.-cA^ in Assyria under the direction of the British 
Museum and" Sir Henry Rawlinson at Nimrud and Kuyunjik. 
Tn 1866 he was sent by the Briti.sh government to Abyssinia, 
where howe^r, /" w« imprisoned for two years until freed 
7 v t?; S? of Sir Robert Napier. From 1876 to 1882 he 
was again in Assyria conducting important investi^tions, 
esMcildly at Nineveh, and during the of 

wa.s sent on a mission of inquiry to report on the oon 
the Christian communities of Asia Minor o ries 

archaeological work resulted m many discoveries 

and the collection of valuable epigraphical evidence. 

See The Times, Sept. 17, 1910. ... f 

BABTATT, a town of Germany, in the grand duchy o ' 

on^the Mnrg, 4 m. above its junction with the Rhine and 15 
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by rail S.W. of Karhruhc. Pop. (1905) 14404. Th« old 
palace of the mar^avea of Baden^ a large Kenaiasance edifice 
in red sandstone, is now partly us^ for military purposes and 
contains a collection of pictures, antiquities end trophies from 
the Turkish wars. The chief manufactures are stoves, beer 
and tobacco. Until the end of the 17th century Rastatt was 
unimportant, but after its destruction by the french in 1689 
it was rebuilt on a larger scale by Louis William, margrave of 
Baden, the imperial general in the Turkish wars. It was then 
the residence of the margraves until 1771. The Baden revolu¬ 
tion of 1849 began with a mutiny of soldiers at Rastatt in May 
1849, and ended here a few weeks later with the capture of tire 
town by the Prussians. For some years Rastatt was one of 
the strongest fortrcs.ses of the German empire, but its forti¬ 
fications were dismantled in 2890. 

Sec Schostcr, Rastatt, dit tksmaii^e badische Rttidens und Bwtdes- 
feslung {Lalur, 1902) ; and l,ed«rie, Rastatt uxd seins Umgsbuug 
(Rastatt, 1905). 

Rastatt has been the scene of two congresses. At the first 
congress, which was opened in November 1713, negotiations 
were carried on between France and Austria for the purpose 
of ending the war of the Spanish succession. These culminated 
ui the treaty of Rastatt signed on the 7tli of March 1714. The 
second congress, which was opened in December 1797, was 
intended to rearrange the map of Germany by providing com¬ 
pensation for those princes whose lands on tlie left bank of the 
Rhine had been seized by France. It liad no result, however, 
as it was ended by the outbr^ of the European war, but it 
l»ad a sequel of some interest. As the three French repre¬ 
sentatives were leaving the town in April 1799 they were 
waylaid, and two of them were assassinated by some Hungarian 
soldiers. The origin of this outrage remains shrouded in 
mystery, but the balance of evidence seems to show that tlic 
Austrian, authorities had commanded their men to seize the 
papers of the French plenipotentiaries in order to avoid damag¬ 
ing disclosures about Austria’s designs on Bavaria, and that 
the soldiers had exceeded their instructions. On the other 
liond, some authorities thmk tliat the deed was the work of 
French emigrants, or of the party in France in favour of war. 

For fuUcr porticulajs of tho two .siites of this controversy ace 
K. Mcndelssohn-BartJioldy, Dor Rastadter C>sandten»wrd (llddel- 
t)erg, 1809) ; J. A. Freilierr von HeUert, Der Rastadtsr Gesatulttn- 
mord (Vienna, 1874); B6htlinj;k, Napoleon and der Rastadter Gesand- 
tenmord (Leipzig, 1883) ; and Zntn Rastadter Gesandtenmord (Heidel¬ 
berg, zSgs); H. Hhffer, Der Rastadter Gesandtenmord (Bonn, 
181X1); aud H. von Sybel, in Band 39 of tlic Historische Zeiischrtft. 

RASTELL (or Rastaix), JOHK (d. 1536), English printer 
and author, was bom in London towards the end of the 15th 
century. He is vaguely reported by Anthony k Wood to have 
been “ educated for a time in grammaticals and philosophicals ” 
at Oxford. He became a member of Lincoln’s Inn, and 
j)raetiscd successfully ns a barrister. He was also M.P. for 
Dunheved, Cornwall, from 1529 to the time of his death. He 
began his printing business some time before 1516, fur in ius 
preface to the undated Liber Assisarum he announced the 
forthcoming publication at Sir A. Fitzherbert’s AltbrevianuHlum 
libraruvt legum Anglorum, dated 2516. Among the works 
issued from the “ sygne of the mcremayd at Powlysgate,” 
where he lived and worked from 1520 onwards, are The Mery 
Gestyt of the Wydom Edyth (1525), and A Dyalege of Syr Thomas 
More (1,^29). The last of his dated pubheations was Fabyl’s 
Ghoste (1333), a poem. In 1530 he wrote, in defence of the 
Roman doctrine of Prffgatory, A Nem Doke of Purgatory (1530), 
dialogues on the subject between “ Comyngs an Almayn a 
Christen man, and one Gyngemyn a Turke.” Tlus was 
answered by John Frith in A Dispulacion of Purgaterie. Rus- 
tcll replied with an Apology against John Frytk, al-so answered 
by the latter. Rastell had married Elizabeth, sister of Sir 
Thomas More, with whose Catholic theology and political views 
he was in synapathy. More had begun the controversy with 
John Frith, and Rastell joined him in attacking the Protestant 
writer, who, says Foxe (Atks and Monuments, ed.G. Townsend, 
voL V. p. 9), did so " overthrow and confound ” his adversaries 
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that he converted Rastell to his side. Separated from his 
Catholic friends, Rastell does not seem to have been folly 
trusted by tlw opposite party, for in a letter to (iomwell, written 
probably in 1536, he says that he had spent his time in uphold¬ 
ing the king’s cause and opposing the pope, with the result 
that he had lost both his printing busines and his legal practice, 
and was reduced to poverty. He was imprisoned in 1536, 
perhaps because he had written against the payment of tithes. 
He probably died in prison, and his will, of which Henry VIII. 
had originally been appointed an executor, was proved on 
the 18th of July 1536. He left two sons: William, noticed 
below, and John. The Jesuit, John Rastell (2532-1577), who 
has been frequently confounded with him, was no relation. 

Rastell’s best-known work is The Pastyme of People, the Chrony- 
cles of dyvers Realmys and most specially of the Realme of England 
(15*9). a chronicle dealing with English history from tlw earliest 
times to the reign of Richard HI., edited by X. F. Dibdin in i8ii. 
His Expositiones lerminorum legum AngUae (in French, translated 
into English, 1527 ; reprinted 1O29, i&sO, 1641, &c., as Les Termes 
de la Ley), and The Abbreviacim of Stalutis (1519), of which fifteen 
editions appeared before 162 j, are the best knbwj of his legal works. 

Hasten was also the author of a morality play, A new Interlude 
and a Mery of the tin Elements, written about 1519, which is no 
doubt the " large and ingenious comedy " attributed to him by 
Wood. The unique copy in the British Museum is incomplete, 
and contains neither the date nor the name of the author, identi¬ 
fied with John Rastell on the authority of Bale, who catalogues 
Natura Natmata among his works, adding a Latin version of the 
first line of tho piece. This interlude was printed in W. C. Hazlitt’s 
edition of Dodsley'ROW EngUsh FUtys, by J. O. HalliwcU-Phillipps 
for the Percy Soc. {Early English Poetry, vol. 22, 1B48), and by Julius 
Fischer {Marhurger Uludien tw engUsr.hen Philotogie, vol. v., 1903). 
Sec also an article on “ John Rastell and his Contemporaries ” 
in BihUographictt, vol. ii, 437 seq., by Mr. H. R. Plomer, who 
- unearthed in the Record Office an account of a law-suit (1534—35) 
in connexion with Rastell’s premises at the “ Mermaid." For the 
books issued from his press see a catalogue by R. Proctor, in tiand- 
l.ists of English Printers (Bibliographical Soc., iSgfi). 

RASTELL, WILLIAM (r. 1508-2565), English printer and 
judge, son of the preceding, was born in London about 1508, 
At the age of seventeen he went to the university of Oxford, 
but did not take a degree, being probably called home to super¬ 
intend his father’s business. The first work which bears his 
own imprint was A Dyaloge of Sir Thomas More (1531), a reprint 
of the edition published by his father in 1529. He also brought 
out a few law-books, .some poetry, an edition of Fabyan’s 
Cronycle (1533), and The Afwlogye (1533) and The Supply- 
cacyon of Soulys of his uncle .Sir Thomas More. His office was 
“ in Fletestrete in saynt Brydys chyrchc yardc.” He became 
a student at Lincoln’s Inn on 22th September 1532, and gave 
up the printing business two years later. In 1547 he was 
appointed reader. On account of his Catholic convictions he 
left England for Louvain; but upon the accession of Mary 
he returned, and was made serjeant-at-law and treasurer of 
Lincoln’s Inn in 1555. His patent as judge of the Queen’s 
Bench was granted on the 27th of October 2558. Rastell 
continued on the bencli until 2562, when he retired to Louvain 
without the queen’s licence. By virtue of a special commission 
issued by the barons of the Exchequer on the occasion an 
inventory of his goods and chattels was takep. It furnishes 
an excellent klea of the modest nature of the law library (con¬ 
sisting of twenty-four works) and of the chambers of an 
Elizabethan judge (see Law Magazine, February 2844). He 
died at Louvain on the 27th of August 1565. 

It is difficult to distinguish bctwrrn the books written by him 
and those by his father. The following are believed to be ha : A 
CoUeccim of all the Statutes (1559), A Table collected of the Yeares 
of the Kynges of Englande (15OJ). both frequently reprioted with 
coutinnationa, and A CoUeccion of Entrees, of DeclaraciortS, &c. 
(13O6), also frequently reprinted. The entries are not of Rastell's 
own drawing, but have been sHected from printed and MS. collec¬ 
tions ; their " pointed brevity end precision ’’ are commended by 
Story. He supplied tables or indexes to several law-books, and 
edited La ttovel natura trevium de Monsieur Anton. FiUherbert 
(1534) and The Wotkts of Sir T. More in the English Tonge (1557). 
He is also stated to have written a life of Sir T. More, but it has not 
come down to us. 
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BASTBHBUROt a town oi Germany, in the province of 
East Prussia, lying in a fiat sandy plain on the Guber, 64 m. 
S.E. of Kdnigsberg by the railway to Prostken. Pop. (1905) 
11,889. principal manufactures are flour, su^, oil, beer 
and machinery. In the vicinity is Karlshof, a celebrated 
establishment for the cure of epileptic diseases. 

See Bcclcherm, Mitthrilungen aus liastenburgs Vergangenheil 
(Rastenburg, 1891) ; and Scliadcr, Chronth von Rasienburg 
burg, 1889). 


RAT (a word common to Teut. and Rom. languages; probably 
first adopted in Teut.; the ultimate origin is not known; Skeat sug¬ 
gests the root rad-, to scratch; cf.Ger. RatU, Dan.rflHe,Fr. rat,Stc.), 
probably in its original sense the designation of the British rodent 
mammal commonly known as the black rat (Mus ratlus), but also 
applied indifferently to the brown or Norway rat (M. norvegicus), 
and in a still wider sense to all the larger representatives of the 
genus Mus, as to many other members of the family Muridae. 
In fact, as mentioned in the article Mousa, there is no possi¬ 
bility of defining the terra “ rat ” when used in a sense other 
than as relating to the two species above mentioned ; while 
there is also no hard-and-fast limit between the terms “ rats ” 
and ‘‘ mice ” when these are likewise employed in their now 
extended sense, “ rats ” being merely larger “ mice,” and 
vice versa. Rats have, however, generally more rows of scales 

on the tail (reaching 
to 310 or more) than 
mice, in which the 
^ number does not 
exceed 180. For the 
distinctive character¬ 
istics of the family 
Muridae and the 
genus Mus, to which 
true rats and true 
mice alike belong, see 
Rodentia. Of the 
two British species 
the brown, or Nor¬ 
way rat (M. norvegi¬ 
cus) is distinguished 
by its large sitx', 
brownish grey colour, 
short tail and ears, 
stout skull, and the 
possession of from 10 to 12 teats. It is fierce and cunning, 
and easily overcomes all allied species with which it is 
brought in contact. Its original home would seem to have 
been some part of Central Asia, an indigenous species from 
China, M. humiliatus, being so like it that in all prob¬ 
ability the latter is the original race from which it has 
sprung. Thence it has spread to all parts of the world, 
driving out the house-haunting species everywhere, as it has 
in England all but exterminated the black rat. The brown 
rat migrated westwards from Central Asia early in the 18th 
century, and is believed to have first reached Great Britain 
about 1730. Its already evil reputation has been increased 
of late years by the fact that it is one of the chief disseminators 
of bubonic plague. Black phase.i are not uncommon. The 
black rat (M. raltus) is distinguishable from the brown rat by 
its smaller size, longer ears and tail, and glossy black colour. 
It shares the roving habits of the latter, frequenting ships and 
by these means reaching various parts of the world. On this 
account either the typical form or the tropical ilf. raUus alcx- 
andfinus is common in many places to which the brown species 
has not yet penetrated, fur instance in South America. This 
long-tailed rat, originally a native of India, would seem to have 
first penetrated to all parts of the world and to have nearly 
or quite exterminated the indigenous rats. After this W- 
lowed the advance of the more powerful brown rat. The 
black rat first reached Europe in the 13th century; but of 
late years another and still darker phase of the species, the 
Black Sea black rat (A/, ratlus aier) made its appearance in 



Brown Rat (A/, norvegicus). 


England. The Isle of Dogs and Yarmouth, in Norfolk, are 
reported to be the chief of the English strongholds of the black 
rat. Both species agree in tlieir predaceous habits, omnivorous 
diet and great fecundity. They bear, four or five times in the 
year, from four to ten blind and naked young, which are in their 
turn able to breed at an age of about six months ; the time of 
gestation being about twenty days. 

See }. G. Millais, “ The True Position of Mus rattus and its Allies,” 
Zoologist, June 1905, (R. L.*) 

RATAFIA, a liqueur or cordial flavoured with peach or 
cherry kernels, bitter almonds, or other fruits; many different 
varieties are made. The same name is given to a flavouring 
essence resembling bitter almonds, and also to a light biscuit. 
Tlic word is adapted from the French of the 17th century. 
Skeat (Etym. Diet., 1910) quotes as a possible origin a combina¬ 
tion of Malay araq, arrack, and tajia, rum. 

RATE, a general term for proportion, standard, allowance, 
tax (Med. Lat, rata, from pro rata pflr/f,rfl/w being the participle 
of reri, to think, judge). In England the term is specially 
applied to the levying of public money contributions for local 
purposes, as distinguished from the “ taxes ” raised for what are 
treated as general state purposes. The money required for 
local administration in England is raised (when the ordinary 
revenues are insufficient) by assessments on lands and buildings 
ba-sed on their annual rental value. The financial authority 
estimates what additional amount beyond revenue is required 
for the expenses of administration, and levies a rate to meet it. 
The earliest rate levied in England was that for poor relief, and 
of the great variety of rates now existing, the majority are based 
on the poor rate and levied with it, n^er the term of precept 
rates. Next to the pocw rate came that for highways, and other 
special rates have been authorized from time to time, as for 
police, education, public lighting, cemeteries, libraries, sanitary 
purposes, &c. To distingubh the rate the name of the pre¬ 
cepting authority is frequently added or the purpose for which 
it is levied specified, as county rate, watch rate, &c. The 
valuation list of a parish is the basis on which the poor rate is 
levied. This valuation list contains the gross estimated rental 
and rateable value of all rateable property in the parish. The 
gross estimated rental is the rent at which a property might 
reasonably be expected to let from year to year, the tenant 
ptaying tithes, rates and taxes. From this is deducted the 
average annual cost of repairs, insurance and renewals, the 
balance constituting the rateable value. The rateable value 
of the parish being known, so much on each pound of the rateable 
value as will equal the amount required to be raised is levied, 
and is known as the “ rate.” See further England, Local 
Government ; Taxation. 

Rating, in maritime vocabulary, is the classification of men 
according to rank, and was formerly employed to class ships of 
a navy according to strength. A sailor is said to be “ rated 
A.B.,” or in the navy “ rated petty officer," “ seaman,” 
“gunner,” and so on. The rating of ships began in the 17th 
century, and was at first done roughly by size and number of 
crew. Later the rating was by guns. Thus in 1741 in the 
British navy there were six rates: ist, too guns; and, 90; 
3rd, 70 to 80; 4th, 50 to 60 ; 5th, 40; and 6th, 20. Sloops, fire- 
ship-s, bomb-vessels and royal yachts were said to be not rated. 
The classification of ships into six rates, and into rated and 
non-rated ship.s, continued during the existence of the old sailing 
fleets, with modifications in detail. The practice of other navies 
was similar to the British. 

RATEL, or Honey-Badger, the name of certain Indian and 
African small clumsy-looking creatures of about the size and 
appearance of badgers, representing tlie genus Mellivore in the 
family Mustelidae (see Carnivora). Two species of ratel 
are commonly recognized, the Indian (M, indica), and the 
African (Af. raid), which ranges over Africa, but a block ratel 
from the Ituri forest has been separated as M. coiloni. Both 
the two former arc iron-grey on the upper parts, and black 
below, a style of coloration rare among mammals, as the upper 
side of the body is in the great majority darker than the lower. 
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The body is stout and thickly built; the legs are short and strong, 
and armed, especially the anterior pair, with long curved claws; 
the tail is short; and the ears are reduced to rudiments. Tlic 
skull is conical, stout and heavy, and the teeth, although 
sharper and less rounded than those of badgers, are less suited 
to a carnivorous diet than those of stoats, weasels and martens. 
The tworatels may be distinguished by the fact that the African 
species has a distinct white line round the body at the junction 
of the grey of the upper side with the black of the lower, while 
in the Indian this line is absent; the teeth also of the former 
are larger, rounder and heavier than those of the latter, 'fhe 
two are, however, so nearly allied that they might almost 
be considered geographical races of a single species. Dr T. C, 
Jerdon states that the Indian ratel is found throughout the 
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whole of India, from the extreme south to the foot of the 
Himalaya, chiefly in hilly districts, where it has greater facilities 
for constructing the holes and dens in which it lives; but also 
in the north of India in alluvial plains, where the banks of large 
rivers afford equally suitable localities wherein to make its lair. 
It is stated to live usually in pairs, and to cat rats, birds, frogs, 
white ants and various insects, and in the north of India it is 
accused of digging out dead bodies, and several of the native 
names mean “ grave-digger.” Dr W. T. Blanford, in the 
Fauna of British India, is of opinion that the reproach is without 
foundation. Like its Cape congener it occasionally partakes 
of honey, and is often destructive to poultry. In confinement 
the Indian ratel becomes tame and even playful, displaying a 
habit of tumbling head over heels. {R. i,.») 

RATH, GERHARD VOM (ifl30-1888), German mineralogist, 
was horn at Dinsburg in Prussia, on the 20th of August 1830. 
He was educated at Cologne, at Bonn University, and finally 
at Berlin, where he graduated I’h.D. in 1853. In 1856 he 
became assistant to Hiiggerath in the mineralogical museum 
at Bonn, and succeeded to the directorship in 1872. Mean¬ 
while in 1863 he was appointed extraordinary professor of 
geology, and in 1872 he became professor of geology and miner¬ 
alogy in the university at Bonn. He was distinguished for 
his accurate researches on mineralogy and crystallography; 
he described a great many new minerals, some of which were 
discovered by him, and he contributed largely to our know¬ 
ledge of other minerals, notably in an essay on tridymitc. He 
travelled much in southern Europe, Palestine and the United 
States, and wrote several essays on petrology, geology and 
physical geography, on earthquakes and on meteorites. He 
died at Coblenz on the 23rd of April 1888. 

His separate publications included Bin Ausflue nach Kahbrien 
(1871); Der Monzani im sildistlichen Tiro! (1873); and Burch 


Halim und Griechenland nach dem Heiligm Land {2 vols., 1882). 
Sec Obituary with bibliography by Professor H. Laspeyres, in 
SitzuHg.sbertcht des nal. Vereins der preussischen liheinlande (1888). 

RATHEN6w, a town of Germany, in the Prussian province 
of Brandenburg, on the Havel, 43 m. N.W. of Berlin on the main 
railway to Hanover. Pop. (1905) 23,095, including the garrison. 
The Protestant church of St Mary and St Andrew, originally 
a basilica, and transformed to the Gothic style in 1517-1589, 
and the Roman (atholic church of .St George, are noteworthy. 
Rathenow is known for its “ Rathenow stones,” bricks made 
of the clay of the Havel, and for its spectacles and optical 
instruments, which are exported. 

Rathenow received its incorporation as a town in 1295. I" 
1394 it w'as taken and partly destroyed by the archbishop of 
Magdeburg. It suffered much from the ravages of the Thirty 
Years’ War, being occupied in turn by the Saxons and the 
Swedes, from whom in 1675 it was taken by the Brandenburgers, 
when most of the garrison were put to the sword. 

Set! Wagoner, DenkwurdigkciUn der Sladl Bathenow {Berlin, 
190.3). 

RATIBOR (Polish Raciborz), a town of Germany, in the 
Prussian province of Silesia, pleasantly situated on the left 
bank of the Oder at the point where the river becomes navig¬ 
able, 13 m. from the Austrian frontier and 97 m. by rail S.E. 
of Breslau, on the main line to Oderberg. Pop. (1905) 32,690. 
The most prominent buildings are the handsome law-courts by 
Schinkel and the imposing chateau of the dukes of Ratibor, 
which occupies a commanding position on the right bank of the 
Oder. The town is the seat of various industries, the chief 
products of which are machinery, railway gear, iron wares, 
tobacco, cigars, paper, sugar, furniture and glass. Trade is 
carried on in these and in coal, wood and agricultural produce, 
while hemp and vegetables arc largely grown in the environs. 

Ratibor. which received municipal privileges in 1217, was 
formerly the capital of an independent duchy, 380 sq. m. in 
extent, which existed from 1288 to 1532, and afterwards passed 
successively into the hands of Austria and Prussia. In 1821 
a small mediate principality was formed out of the old lordship 
of Ratibor and certain ecclesiastical domains, and was con 
ferred upon Victor Amadeus, landgrave of Hessc-Rotenburg, 
as compensation for some Hessian territory absorbed by Prussia. 
The title of duke of Ratibor was revived in 1840 for his heir, 
Prince Victor of Hohenlohe-Schillingsfiirst (1818-1893). 

See A. Weltiel, Geschichtc der Sladt und lierrschajt Hatihor (2nd 
ed.. Ratibor, i«8i). 

RATIONALISM (from Lat. rationalis, pertaining to reason, 
ratio), a term employed both in philosophy and in theology 
for any system which sets up human reason as the final cTiterion 
and chief source of knowledge. Such systems arc opposed 
to all doctrines which rest solely or ultimately upon external 
authority; the individual must investigate everything for 
himself and abandon any position the validity of which cannot 
1)0 rationally demonstrated. The rationalist spirit is, of course, 
coeval with human evolution; religion itself began with a 
rational attempt to maintain amicable relations with unknown 
powers, and each one of the dead religions succumbed before 
the development of rationalist inquiry into its premises. But 
the term has acquired more special connotations in modem 
thought. In its commonest use it is applied to all who decline 
to accept the authority of the Bible as the infallible record of 
a divine revelation, and is practically synonymous with free- 
thinking. This type of rationalism is based largely upon the 
results of modern historical and archaeological inve. 5 tigation. 
The story of the Creation in the book of Genesis is shown, 
from the point of view of chronology., to be a poetic or symbolic 
account by the discovery of civilizations of much greater anti¬ 
quity. Again, the study of comparative religion (e.g. the study 
of the Deluge (g.v.), showing as it does that similar stories 
are to be found in primitive literature, both Oriental and other) 
has placed the Bible in close relation with other ancient litera¬ 
ture. The Bible, especially the Old Testament, is thus regarded 
even by orthodox Christians from a rationalist standpoint. 
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very dif!erent from that of the early and medieval Church. 
Rationalism within the Christian Church differs, however, 
from that which is commonly understood by the term, inas¬ 
much M it accepts as revealed the fundamental facts of its 
creed. Thoroughgoing rationalism, on the other hand, either 
categorically denies that the supernatural or the infinite— 
whether it exist or not—can be the object of human know¬ 
ledge (see AoNosneiSM), or else, in the mouth of a single person, 
states that he at lea.st has no such knowledge. In addition 
to the difficulties presented by the Bible as an historical record, 
and the literary problems which textual and other critics have 
investigated, the modem freethinker denies that the Chris¬ 
tianity of the New Testament or its interpretation by modern 
theologians affords a coherent theory of human life and duty. 
Apart from the general use of the term for a particular attitude 
towards religion, two more technical uses require notice: (i) 
the purely philosophical, (ii) the theological. 

(i) Philosophical rationalism is tliat theory of knowledge 
which maintains that reason is in and by itself a source of 
knowledge, and that knowledge so derived has superior 
authority over knowledge acquired through sensation. This 
view is opposed to the various systems which regard the mind 
as a lahuia rasa (blank tablet) in which the outside world as it 
were imprints itself through the senses. The opposition between 
rationalism and sensationalism is, however, rarely so simple 
and direct, inasmuch as many thinkers (c.g. Locke) have ad¬ 
mitted both sensation and reflection. Such philosophies arc 
railed rationalist or sen.satiunalist according as they lay emphasis 
specially on the function of reason or that of the senses. More 
generally, philosophic rationalism is opposed to empirical 
theories of knowledge, inasmuch as it regards all true know¬ 
ledge as deriving deductively from fundamental elementary 
concepts. This attitude may be studied in Dcsoirtrs, Ia;ibnitz 
and Wolff, ft is based, on Descartes’ fundamental prinriple 
that knowledge must be clear, and seeks to give to philosophy 
the certainty and demonstrative character of mathematics, 
from the a priori principle of which all its claims are derived. 
The attack made by David Hume on the causal relation led 
directly to the new rationalism of Kant, who argued that it 
was wrong to regard thought as mere analysis. A priori 
concepts there are, but if they are to lead to the amplification 
of knowledge, they must be brought into relation with em¬ 
pirical data. 

(ii) The term “ rationalism ” in the narrow theological 
sense is specially used of the doctrines held by a school of 
German theologians and Biblical scholars which was prominent 
roughly between 174a and 1836. This rationalism within the 
Church wa.s a theological manifestation of the intellectual 
movement known as the Enlightenment (Aufkldrung), and 
must be studied in close connexion with the purely philosophical 
rationalism already discussed. It owed much to the English 
deists, to the Pietistic movement, and to the French esprils 
jorts who had already made a vigorous attack on the super¬ 
natural origin of the Scriptures. The crux of the difficulty 
was the doctrine of the supernatural, the relation between 
revealed and natural religion. The first great rationalist leader ; 
was J. S. Semlcr (^.v.), who held that true religion springs from 
the individual soul, and attacked the authority of the Bible in 
a comprehen!iivc. spirit of criticism. He ultimately reached a 
point at which the Bible became for him simply one of many 
ancient documents. At the same time he did not impugn the 
authority of the Church, which he regarded os useful in main¬ 
taining external unity. Among those who followed in Scmler’s 
path were Gruner Ernesti, J. D. Michaelis, Griesbach, J. G. 
Eichhom. This spirit was exhibited on the philosophical side 
by Kant who in his Die Religion innerhalb der Drenzen dtr 
blossen Vernunjt (1793) 'set forth his doctrine of rational 
morality (Vernunfiglaubtn) os the only true religion. These 
two great rationalist movements, the critical and the philo¬ 
sophical, ultimately led to, or were accompanied by, the gradual 
reduction of religion to a system of morals based at the most 
on two or three fundamental religious principles. This is the 


rationalism known as rationalismus vulgaris, the period of 
which is practically from 1800 to 1833. Among its exponents 
were Wegseheider, Bretschneidcr and H. E. G. Paulus (??.».). 
The general attitude of German theology, however, became 
gradually more and more hostile, and the works of Schleicr- 
macher, though in a sense themselves rationalist, renewed 
the general desire for a positive Christianity. Hose’s .HuUerus 
Redivivus, an exposition of orthodoxy in the light of modern 
development, called forth a final exposition of the rationalist 
position by Rohr. From that time the school as such ceased 
to have a real existence, though the results of its work are 
traceable more or less in all modern Biblical criticism, and its 
influence upon the attitude of modem theologians and Biblical 
critics can scarcely be overestimated. 

See StanilHn, Gcsckickte des Ralhnalismus (Gottingen, 1820) ; 
liase, Theulogischc Sireitschrtflen in Gesammelle Werke, viii. (1802); 
Kiickert. Der Raliomlismus (1859) ; Xhniuck. VorgescHickle des 
Rat. (1853-1801) and Geschichte des Rat. (1865); Kitscltl, Christ. 
Lehre von der Rechtlertigung, &c. (1870). vol. i. ; Benn, History of 
Rationalism (190O). See also histories of philosophy and theology 
in the 19th century, and the valuable article s.v. by O. Kirn m 
Herzog-Hauck Realencyk. xvi. (1905). 

RATISBONNE, LOUIS GUSTAVE FORTUNE (1827-1900), 
French man of letters, was bom at Strassburg on the 29th of 
July 1827. He studied at the school of his native town and at 
the Coll.'gc Henry IV. in Paris. He was connected with the 
Journal des Debats from 1853 to 1876; became librarian of 
the palace of Fontainebleau in 1871, and three years later to the 
Senate. Louis Ratisbonne’s most important work was a ver.se 
translation of the Divina Commedia, in which the original is 
rendered tercet by tercet into French. VEnjer (1852) was 
crowned by the Academy ; Le Purgaloire (1857) and Le Paradis 
(1859) received the prix Bardin. He is also the author of some 
charming fables and verses for children : I.a Comedie enfantine 
(i860), Les Figures jeunes (1865) and others. He was literary 
executor of Alfred de Vigny, whose Destinies (1864) and Journal 
d’un poete (1867) he published. Katisbonne died in Paris on 
the 24th of September 1900. 

RATITAE (from Lat. ratis, a raft), the name given by B. 
}<ltmm{Abh. Ak. lFj«., Berlin, 1812-1813; Phys. Kl.,p. 259) to 
the “flat-breasted birds,” in opposition to the Carinatae, or those 
which normally possess a keeled sternum. In thus dividing the 
birds into two great equivalent groups, he was followed only 
by C. L. Nitzsch (1829), T. H. Huxley (1867), P. L. Sclater 
(1880), A. Newton (1884). R. B. Sharpe (1891), whilst in most 
of the other numerous classifications the Ratitac (vicariously 
named Struthiones, Cursores, Brevipennes, Proceres) were 
treated as of much lower rank. 

A diagnosis covering all the Ratitac (strulhio, rhea, casuartus, 
dromaeus, apteryx and the allied fossils dinornis and aepyornis) 
would be as follows—(i) terrestrial birds without keel to the 
sternum, absolutely flightless ; (ii) quadrate bone with a single 
proximal articulating knob ; (iii) coracoid and scapula fused 
together and forming an open angle ; (iv) normally without a 
pygostylc ; (v) with an incisura ischiadica ; (vi) rhamphotheca 
compound ; (vii) without aptcria or bare spaces in the plumage ; 
(viii) with a complete copulatory organ, moved by skeletal 
muscles. 

The separation of the Ratitae from the other birds, and their 
seemingly fundamental differences, notably the absence of the 
keel and of the power of flight, induced certain authors to go 
so far os to derive the Ratitae from the Dinosaurion reptiles, 
whilst Archaeopteryx (q.v.) and the Carinatae were supposed to 
have sprung from some Pterosaurian or similar reptilian stock. 
Such vagaries require no refutation. But it is quite another 
question, whether the “ Ratitae ” form a natural group. Sir 
R. Owen was the first {Comp. Anal, and Physiol. 0/ Veriebrates, 
ii. 1866) to indicate that the various Ratitae might be referable 
to various natural groups of the Carinatae. A. W. Forbes 
likewise had doubts about them. B. Lindsay (P, Z. S., 1885, 
pp. 684-716, pis. lii.-lv.) found vestiges of a keel in a young 
rhea, and apteria in the embryonic ostrich, and she concluded 
that they were descendants of birds which originally possessed 
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thc power of flight. This has been settled by M. Furbringer 
(Unlersttchungen , . . 1888), and there is now no doubt that 
the absence of the power of flight is a seconds^, not primitive, 
feature in the Katitae as well as in the flightless bona fide 
Carinatac, e.g. Didus, and penguins, ft had already been 
understood that the various genera of the Ratitae were the 
representatives of so many Afferent groups, each of which 
was at least equivalent to ordinal rank, and that therefore, if 
tile Katitae were stUl to be considered a natural group, this 
common ancestry must be referred to a remote geological epoch. 
Furbringer, however, separated Apteryx with Dinornit from the 
rest, combining his “ Apteryges ” with C'rypturi and Galli 
as Alectorornitlies, the latter being practically A. H. Garrod’s 
Galliformes, of which his “ Struthiones ” form part together 
with the Tinamidae or Crypturi. Relationship of this other¬ 
wise typically carinate, neotropical family with the Katitae 
had already been jnsisti'd upon by T. H. Huxley; hence 
his term Droiiuieognathae for the Crj'pturi. L. Stejneger 
(Standard Nat. Hist,, iv., Boston, 1885) applied this term 
in a new wider sense to all the Ratitae, and recently 
W. I'. Pycraft has revived this notion by his division of the 
Neornithes into Dromaeo- and Neognathae, At any rate wc 
begin to see that some of the Ratitae, namely the Rheidae, may 
possibly be an early and then much modified offshoot of such 
of the Carinatae os are now represented by the Crypturi, 
whilst in another part of the world, and at a much later time, 
kiwis and moas have sprung from a somewhat more Galliform 
stock, which points to a descent from a still undivided Calliform- 
Tinamiform mass. Further, it is the opinion of competent 
ornithologists that there is affinity of the Australian cmeu.s and 
cassowaries with the New Zealand moas and with the Malagasy 
Aefryomis. Strulhio alone still stands aloof, possibly because 
it is the oldest and most specialized form. This genus was 
already typically developed in late Miocene times, and with a 
very wide geographical distribution (sec Bird, Fossil), but of 
the affinities of the other mid- and early tertiary flightless birds 
we know nothing, and it must be empliasized Uiat we should 
probably not be able to classify a truly ancestral Ratite,namely, 
a bird which is still to a certain extent carinate and not 
yet rathe. It is impossible to give a satisfactory diagnosis of 
such intermediate forms. 

All the recent Ratitae still possess a considerable number of 
rather primitive characters, e.g. they arc typically nidifugous ; 
the simple structure of their neo,ssoptiIes; quintocubital; 
compound rhamphotheca; holorhinal narcs irapervioe; basi- 
pterygoid processes; simple articular facet of the quadrate ; 
configuration of the palatal bones, including the large vomer; 
incisura ischiadica; simple hypolarsus; the thigh muscles; 
the copulatory organ. 

Wo restrict the origin of the Ratitae to that great branch of 
still primitive Carinatae which after separation of the Ratitae, 
has further developed into the legion of the Alectoromorpbae, 
notably Tinami- and Galliformes, together with still low Grui- 
formes (see Bird, Classifuation). From such a rudis indiges- 
taque moles, after it h;id attained an almost world-wide dis¬ 
tribution, have arisen the various Ratitae, independently at 
various epochs and in various countries. Most of them are 
now restricted to widely separated countries of the southern 
hemisphere. Although loss of flight (correlated with more or 
less reduction of the wings and the sternal keel, and often com¬ 
pensated by stronger hind limbs) has ocairrcd, and is still taking 
place in various groups of birds, it is quite impoasihle that a new 
Ratite can still come into existence, because the necessary 
primitive substratum, whence arose the true Ratitae, is no 
longer available. Consequently we arc justified in retaining 
“ Ratitae " in our classification, although they are a hetero¬ 
geneous, not strictly monophvlctic, assembly. (H. F. C.) 

RATKK (RATOitus), WOLFOAMQ (1571-1635), German 
edotatkmist, was bom at Witster, Holstein, on the i8th of 
October 1571, and educated at the university of Rostock. 
His system of education was based upon Bacon’s philosophy, 
the princqffe being that of “ proceeding from things to names,” 
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from the particular to the general, and from the mother tongue 
to foreign languages. In 1618 he opened schools at Augsburg 
and elsewhcjs, but at Kothen difficulties with the clergy led to 
his imprisonment for eight months, and after starting another 
school at Magdeburg in 1620 which failed, he became a wanderer 
and died at Erfurt on the a7th of April 1635. His ideas were 
far in advance of his time, but he lacked executive ability. 

BATLAM (or Rutlam), a native state of central India, in the 
Malwa agency. Area, 902 sq. m. Its territory is closely 
interlaced with that of Sailana. It is held as tributary to 
Sindhiix; but in iSrp an arrangement was made by which 
.Sindhia engaged never to send any troops into the country or 
to interfere with the internal administration, and in 1861 the 
tribute was assigned to the British government in part payment 
of the Gwalior contingent. The population in 1901 was 83,773, 
showing a tlccrcase of 6 % in the decade; estimated revenue, 
£34,000; tribute, £2850. The chief, whose title is raja, is a 
Kahtor Rajput of the Jodhpur family. The chief Sujjan 
Singh succeeded in 1893, and attained full powers in 1898. The 
town of Ratlam is 1577 ft. above sea-level. Pop. (1901) 36,321. 
It is a jimction on the Rajputana-Malwa railway, and an 
important centre of trade, especially in opium. 

BATHAGIRI, a town and di.strict of British India, in the 
southern division of Bombay. Hie town is on the seacoast, 
136 m. S. of Bombay. Pop. (ipor) 16,094. A leading industry 
is the sirdine fishery, which usually takes place in January and 
I’cbmary, and engages fleets of canoes. 

The District op Ratnaciri has an area of 3998 sq. m. It 
forms a strip between the western Ghats and the soa, and its 
general character is rugged ; nearly all the fertile land lies on 
the banks of the streams which intersect the country. The 
coast, about 150 m. in length, is almost uniformly rocky and 
dangerous. At intervals of about 10 m. a river or bay opens, 
.suffiriently large to form a secure harbour for native craft, and 
the promontories at the river mouths arc almost invariably 
crowned with the ruins of an old fort. The rivers and creeks 
are generally navigable for about 20 m., and afford facilities for 
a coasting trade. At the beginning of British rule there were 
i no roads, and traffic was confined to places where tliere was 
! water carriage ; but a network of roads has been mode, opening 
communication by hill passes with the Deccan. Ratnagiri 
formed part of the dominions of the peshwa, and was annexed 
by the British government in 1818 on the overthrow of Baji 
Rao. In 1901 the population was 1,167,927, showing an 
nerease of 6 % in the decade, Ratnagiri is the home of the 
influential class of Chitpavun Brahmans. It also supplies 
factory hands to Bombay and sepoys to the native army. 

BATNAPUBA (i.e. “ The City of Gems ”), the chief town in 
the province of Sabaragamuwa, Ceylon. It is the centre of a 
long established industry in digging for precious stones—rubies, 
sapphires, rat’s-eyes, See. There is also much rice and fruit 
cultis-ation and planting of tea in the district. Pop. of town 
(1901) 4084; of district 133,964. 

BATON, a city and the county seat of Colfax county. New 
Mexico, U.S.A., in the N.E. part of the state, and about 
t93 m. by rail N.E. of .Santa Fe. Pop. (1890) 1255 | (1900) 
3540 (337*foreign-bom): (1910) 4539. Raton is served by the 
Atchison, Topeto & Santa F^, the Saint Louis, Rocky Mountain 
& Pacific, and the Santa F6, Raton & Eastern railways. The 
city lies immediately W. of the Raton Mountains, from which it 
derives its name, and has an elevation of 6400-6650 ft. above 
the sea. Among its institutions are a miners’ hospital, main¬ 
tained by the state, and a picturesque public park. The 
city lies within the Raton coal field, a southern continuation of 
the field of the same name in Colonkdo, and the richest'coal- 
producing area in New Mexico. In 1907 70 % of the total coal 
product of New Mexico came from Cdlfax county, in which this 
field is situated. Ores of gold, silver and lead have been mined 
in Colfax county. South and east of the city there is good 
farming land, ^ton is a place of railway origin, and owes its 
development to its extensive railway sho^, as well as to the 
proximity of mines. It was incorporated in 1891. 
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RATSAWros (d. e. 868), a theological controversialist of 
the second half of the 9th century, was a monk of the Benedictine 
abbey of Corbie near Amiens, but beyond this fa^t very little 
of his history has been preserved. He is best known by his 
treatise on the Eucharist (De torporr. tt sanguiw Domini liber), 
in which he controverted the doctrine of transubstantiation 
as taught in a similar work by his contemporary Radbertus 
Paschasius. Ratramnus sought in a way to reconcile science 
and religion, whereas Radb^tus emphasized the miraculous. 
Ratramnus’s views failed to find acceptance ; their author was 
soon forgotten, and, when the book was condemned at the 
synod of Vercelli in 1050, it was described as having been 
written by Johannes Scotus Erigona at the command of Charle¬ 
magne. In the Reformation it again saw the light; it was 
published in 153* and immediately translated. In the con¬ 
troversy about election, when appealed to by Charles the Bald, 
Ratramnus wrote two books De praeieslinaiione Dei, in which 
he maintained the doctrine of a twofold predestination; nor 
did the fate of Gottschalk deter him from supporting his view 
against Hincmar as to the orthodoxy of the expression “ trina 
Deitas.” Ratramnus perhaps won most glory in his own day 
by his Contra Graeeorum opposiia, in four books (868), a valued 
contribution to the controversy between the Eastern and 
Western Churches which had been raised by the publication 
of the encyclical letter of Photius in 867. An edition of De 
(orpare el sanguine Domini was published at Oxford in 1859. 

Sec the article by C, Sleitz anil Hauck in Hauck’s Reahncy- 
khtiudie litr protest. Theolugie, Hand xvi. {Ij:ipzig, 1905); Nacgltt, 
Ratramnus und die heilige. F.urlmristic (Vienna, igo.)); Schnitzer. 
Berengar von Tours ; and A. Harnack, History of Uegma, v., pp. 
309-3Z2 (1894-9). 

SATTAZZI, URBANO (1808-1873), Italian statesman, was 
born on the ZQth of June 1808 at Alessandria, and from 1838 
practised at the bar. In'1848 he was sent to the chamber of 
deputies in Turin as representative of his native town. By 
hi.s debating powers he contributed to the defeat of the Balbo 
ministry, and for a short time held the portfolio of public in¬ 
struction ; afterwards, in the Gioberti cabinet, he became 
minister of the interior, and on the retirement of the last-named 
in 1849 he lu’came practically the head of the government. 
The defeat at Novara compelled the resignation of Raltazzi 
in March 1849. His election as president of the chamber in 
1852 was one of the earliest results of the so-called “connubio” 
with Cavour, i.e. the union of the moderate men of the Right 
and of the Left; and having become minister.of justice in 1853 
he carried a number of measures of reform, including that for 
the suppression of certain of the monastic orders. During a 
momentary reaction of public opinion he resigned office in 1858, 
but again entered the cabinet under La Marmora in 1859 as 
minister of the interior. In consequence of the negotiations 
for the ec.ssion of Nice and Savoy he again retired in January 
i860. He was entrusted with the formation of a new ministry 
in March 1862, but in consequence of his policy of repression 
towards Garibaldi at Aspromonte lie was driven from office 
in the following December. He was again prime minister in 
1867, from April to October. He died at Frosinone on the Sth 
of June 1873. His wife, whom he married in 1863, was a remark¬ 
able woman. She was the daughter of Sir Thomas Wyse, British 
plenipotentiary at Athens, and Laetilia Bonaparte, niece of 
Napoleon I, Born in Ireland in 1833, she was educated in Parts, 
and in 1848 married a rich Alsatian named Solms; but the prince- 
president refused to recognize licr, and in 1852 she was expelled 
from Paris. Her husband died soon after; and calling herself the 
Princesse Marie de Solms, she spent her time in various fashion¬ 
able places and dabbled in literature, Eugene Sue and Franfois 
Ponsard being prominent an her court of admirers. She pub¬ 
lished Les Chants de I’exilie (1859) and some novels. After 
Rattazzi’s death, she married (1877) a Spaniard named Rute; 
she died in February 190a. 

See Madame Rattazzi, Rattaxei el son temps (Paris, 1881); Bolton 
King, History 0/ Italian Unity (London, 1899). 


RATTLBSKAKB* Rattlesnakes are a small group of the 
sub-family of pit-viptts (Crotalinae, see Snakes ; Viperidae), 
characterised by a tail which terminates in a chsiin of horny, 
bosely connected rings, the so-called “ rattle.” The “ pit ” 
by whbh the family is distinguished from the ordinary vipers 
is a deep depression in the integument of llie sides of the snout, 
between the nostrils and the eye; its physiological function 
is unknown. The rutile is a complicated and highly specialized 
organ, developed from the simple conical scale or epidermal 
spine, which in the majority of snakes forms the termination 
of the general integument of the tail. ’I'hc bone by which the 
root of the rattle is supported consists of the last caudal verte¬ 
brae, from three to eight in number, which arc enlarged, dilated, 
compressed and coalesced (fig. i, a). This bone is covered 
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Fic. l.—Rattle nf Rattlesnake (after Czermak). 


I. Caudal vertebrae, the last coalesced in a single Ixine a. 
2- End of tail (rattle removed) ; a, cnticular matrix covering 
terminal bone. 3. Side view of a rattle ; c and d the oldest, n anil 
h the youngest fnints. 4. A rattle with joints diaconnecteil ; x fits 
into h and is covered by it ; - into d in like manner. 


with thick and va.scular cutis, tnansvcrsely divided by two 
constrictions into three portions, of which the proximal is 
larger than the median, and the median much larger than the 
distal. This cuticular portion constitutes the matrix of a homy 
epidermoid covering which closely fits the shape of the under¬ 
lying .soft part and is the beginning of the rattle, as it appears 
in young rattlesnakes before they have shed their skin for the 
first time. When the period of a renewal of the skin approaches 
a new covering of the extremity of the tail is formed below 
the old one, hut the latter, instead of being cast off with the 
remainder of the epidermis, is retained by the posterior swelling 
of the end of the tail, forming now the first loose joint of the 
rattle. This process is repeated on succeeding moultings— 
the new joints being always larger than the old ones as long as 
the snake grows. Perfect rattles therefore taper towards the 
point, but generally the oldest (terminal) joints wear away in 
time and are lost. As rattlesnakes shed their skins more than 
once every year, the number of joints of the rattle does not 
indicate the age of the animal but the number of exuviations 
wliich it has undergone. The largest rattle in the British 
Museum has twenty-one joints. The rattle consists thus of 
a variable number of dry, hard, homy cup-shaped joints, 
each of which loosely grasps a portion of the preceding, and all 
of which are capable of being shaken against each other. If the 
interspaces between the joints are filled with water, as often 
happens in wet weather, no noise can be produced. The motor 
power lies in the lateral muscles of the tail, by which a vibratory 
motion is communicated to the rattle, the noise produced being 
similar to that of a child’s rattle and perceptible at a distance 
of from 10 to 20 yds. 

• The habit of agitating the tail is not peculiar to the rattlesnake, 
but has been observed in other venomous and innocuous snakes 
with the ordinary tail, under the influence of fear or anger. It 
is significant that the tip of such snakes Ls sometimes rather 
conspicuously coloured and covered.with peculiarly modified 
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scales, notably in Acanthophis. The use of such a tail probably 
consists in attracting or fixing the attention of small animals, 
by slightly raising and vibrating the tip. The rattle no doubt 
acts as a warning, every snake preferring being left alone to 
being forced to bite. Many a man has been warned in time by 
the shrill sound, and this principle applies undoubtedly to other 



Fig. 2 .—Rattlesnake {Crotalus adamanieus s. durissus). 


mammals. Moreover, rattlesnakes are rather sluggish, and 
comparatively not vicious. First they try to slink away; 
when overtaken or cornered they use every means of frightening 
the foe by swelling up, puffing, rattling and threatening atti¬ 
tudes ; it is as a rule not until they are touched, or provoked 
by a rapid movement, that they retaliate, but then they strike 
with fury. They are viviparous, and as destroyers of rats, mice 
and other small rodents they are useful. The surest way of 
clearing a ground of them and any other snakes is to drive in 
pigs, which are sure to find and to eat them, without harm to 
themselves. They inhabit localities to which the sun has free 
access, prairies, rough stony ground, &c. Specimens of 5 ft 
in length ore not rare. Formerly common in the eastern parts 
of the United States, and still so in thinly inhabited districts, 
rattlesnakes, like the vipers of Europe, have gradually succumbed 
to the persecution of man. 

Rattlesnakes arc confined to the New World. North-Amcrtcan 
authors distinguish a great number of diflcrent kimls, S. W. Carman 
' Reptiles and Bntrachians of North America," Harvard Mus. 
ml. Mem., 1883, 4ti^ enumerating twelve species and thirteen 
additional varieties. E. D. Cope has split them into twenty; but 
all these species or varieties fall into two groups. One, Ststrmus, 
has the upper side of the head covered with the ordinary nine shields; 
only three species, of comparatively .small Bie, in North America 


(Sislrurus miliarius from Florida to Sonora; S. caUnatus in many 
of the middle states of the Union, and elsewhere, as far north as 
Michigan ; S. ravus in Mexico). 

The second group forms the genus Crotalus, in which the shields 
between and Iwhind the eyes are broken up and replaced by small 
scales. This genus ranges throughout the United Stales through 
Central and South America into Patagonia, but is not represented 
on any of the West Indian islands. C. horridus, with the tail uni¬ 
formly black, from Maine to Kan.sas and Louisiana to Florida, 
C adamanieus, tail light, with black crossbands, bo<ly with a hand¬ 
some pattern of rhombs with lighter centres and yellowish edges; 
chiefly south-eastern states, to Ariiona and Mexico; the largest 
oi rattlers, giants of 8 ft. in length having been recorded. C. eon- 
fluenlus, tail with brown or indistinct bands; with a continueflfs 
series of large brown or reddish rhnmboidal spots on the back ; 
Texas to California. C. cerastes, with a pair ni horns above the 
eyes; the ".sidewinder” of Ariiona and California to Nevada. 
C. lerrificus, easily distinguished by the pos.sc.s.sion of three pairs 
of symmetrical shields on the top of the ninzile, ranging from Arizona 
into Argentina. It is the only kind of raUlesnakc in Central and 
South America. C. triseriatus, a small species, with a feebly 
developed rattle, on Mexican mountains, on the pic oi Oriz.aba 
up to 11,500 ft. (St G, M ; H. 1'. G.) 

RAU, KARL HEINRICH (179S-1870), German political 
economist, was born at Erlangen on the 29th of November 1792. 
lie studied from 1808 to i8t2 at the university there, where he 
afterwards remained as a Privatdozrnt. In 1S14 he obtained 
the prize offered by the academy of Gottingen for the be.st 
treatment of the question how the disadvantages arising from 
the abolition of trade gild.s might he removed. His memoir, 
greatly enlarged, was published in i8i(i under the title Vber das 
Ztmllwescn und die Folgcn seiner Aujhcbuug. In the same 
year appeared his Piimae lineae historiae politices. In 1818 he 
beranie professor at Erlangen. In 1822 he was called to the 
chair of political economy at Heidelberg, where the rest of his 
life was spent, in the main, in teaching and research. He took 
some part, however, in public affairs; in 1837 he was nominated 
a member of the first chamber of the ducliy of Baden, and in 
i8si he was one of the commi.ssioners sent to England on the 
part of the Zollvcrein to .study the Industrial Exhibition. A 
result of this mission w’as his account of the agricultural imple¬ 
ments exhibited at London {Die landuiirthsehajllichen Gerdthe 
der Londoner Au.sslellung, 1853). He was elected a eorrc.spond- 
ing member of the French Institute in 1856. He died at 
Heidelberg on the i8th of March 1870. 

His principal work is the Lehrbuch der politischen Okonomie 
(1826-37J, an encyclopaedia of the economic knowledge of his 
time, written with a special view to the guidance of prac¬ 
tical men. The three volumes are respectively occupied with 
(i) political economy, properly so called, or the theory of 
wealth, (2) administrative science {VolhswirthschajlspoUHk) and 
(3) finance. The two last he recognizes as admitting of varia¬ 
tions in accordance with the special circumstances of different 
countries, whilst the first Ls more akin to the exact sciences, and 
isin many respects capable of being treated, or atleast illustrated, 
mathematically. This threefold division marks his close 
relation to the older German cameralistic writers, with whose 
works he was familiarly acquainted. It is a consequence in 
part of his conformity to their method and his attention to 
administrative applications that his treatise was found peculiarly 
adapted for the use of the official class, and long maintained its 
position a.s their siiecial text-book. He, was the cronomir 
teacher, says Ro.scher, of the well-governed middle states of 
Germany from 1815 to 1848. The book has passed through 
many editions; in that of 1870 by Adolf Wagner it was trans¬ 
formed into a new book. 

In the earlier part of his scientific life Rau tended strongly 
towards the relative point of view and an historical method in 
economics, but he never actually joined the historical ^school. 
To the end he occupied a somewhat indeterminate position with 
respect to that school; on the wholeyhowever, he more and more 
subordinated historical investigation to immediate practical 
interests, and in his economic politics moved in the direction of 
limiting rather than extending the sphere of state action. His 
general merits are thoroughness of treatment, accuracy of state¬ 
ment, and balance of judgment; he shows much industry in the 
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collection and skill in the utilization oi statistical facts; and his 
exposition is orderly and clear. 

Besides the publications already mentioned, he author of 
the following;— Ansichten tier Volkswirthschalt, i8ji ; MaUhus 
und Say ilier die Vrsachen der jetiieen Handehstockung, 1821; 
Grundriss der Kameralwissensckaft Oder Wirlhschafistehre, 1823; 
Oher die Kameralmssensckaft, Entwickelung ikres Weseyis und ikrer 
Tkeile, 1825; Uber die Landwirtksekaft der Rkeinpfalt, 1830; and 
Geschichle des Pfluges, 1845. 

Rau founded in 1834 the Arckiv der polUUcken Okonomie. und 
Politeiwissenschafl, in which he wrote a number of articles, after¬ 
wards issued in separate form : amongst them may be named those 
dh the debt of Baden, on the accession of Baden to the ZoUvercin, 
on the crisis of the Zollveroin in the summer of 1832, on the American 
banks, on the Engiish pror law, on list’s national system of political 
economy and on the minimum size of a peasant property. 

RAUCH, CHRI8TIAH DAHIBL (1777-1857), German 
sculptor, was bom at Arolsen in the principality of Waldeck on 
the 2nd of January 1777. His parents were poor and unable to 
place him under efficient masters. His first instructor taught 
him little else than the art of sculpturing gravestones, and 
Professor Ruhl of Cassel could not give him much more. A 
wider field of improvement opened up before him when he 
removed to Berlin in 1797 ; but he was obliged to earn a 
livelihood by becoming a royal lackey, and to practise his art in 
spare hours. Queen Louisa, surprising him one day in the act of 
modelling her features in wax, sent him to study at the Academy 
of Art. Not long afterwards, in 1804, Count .Sandrccky gave 
him the means to complete his education at Home, where 
William von Humboldt, Canova and Thorwaldsen befriended 
him. Among other works, he executed bas-reliefs of “ Hippo- 
lytus and Phaedra,” “ Mars and Venus wounded by Diomede,” 
and a “ Child praying.” In 1811 Rauch was commissioned 
to execute a monument for Queen Louisa of Prussia. The 
statue, representing the queen in a sleeping posture, was 
placed in a mausoleum ip the grounds of Charlottenburg, and 
procured great fame for the artist. The erection of nearly all 
public statues came to be entrusted to him. There were, among 
others, Bulow and Scharnhor.st at Berlin, Bliicher at Breslau, 
Maximilian at Munich, Francke at Halle, Diircr at Nuremberg, 
Luther at Wittenberg, and the grand-duke Paul Frederick at 
Schwerin. At length, in 1830, he began, along with Schinkel 
the architect, the models for a colossal equestrian monument at 
Berlin to Frederick the Great. This work was inaugurated with 
great pomp in May 1851, and is regarded as one of the master¬ 
pieces of modern .sculpture. Princes decorated Rauch with 
lionours and the academies of Kurope enrolled him among their 
members. A statue of Kant for Kdnigsberg and a statue of 
Thacr for Berlin oc-cupied his attention during some of his last 
years; and he had just finished a model of “ Moses praying 
between Aaron and Hur " when he was attacked by his last 
illness. He died on the 3rd of December 1857. 

RAUCOURT, MLLE (1756-1815), French actress, whose 
real name was Fran9oise Marie Antoinette Saucerotte, was 
born in Nancy on the 3rd of March 1756, the daughter of an 
actor, who took her to Spain, where she played in tragedy at the 
age of twelve. By 1770 she was back in France at Rouen,and 
her success as Euphemie in Bclloy’s Gaston et Bayard caused 
her to be called to the Comddie Franfaise, where in 1772 she 
made her debut as Dido. She played all the classical tragedy 
parts to crowded houses, until the scandals of her private life 
and her extravagance ended her popularity. In 1776 she 
suddenly disappeared. Part of the ensuing three years she was 
in prison for debt, but some of the time she spent in the capitals 
of northern Europe, followed everywhere by scandal. Under 
protection of the queen she reappeared at the Theatre Franyais 
in 1779, and renewed her success in Pkedre, as Cleopatra, and 
all her former roles. At the outbreak of the Revolution she 
was imprisoned for six mflnths with other royalist members of 
the Comidie Franyoise, and she did not reappear upon that 
stage until the close of 1793, and then only for a short time. 
She deserted, with a dozen of the best actors in the company, 
to found a rival colony, but a summons from the Directory 
brought her back in 3797. Napoleon gave her a pension, and 


in 1806 she was commissioned to organize and direct a company 
that was to tour Italy, where, especially in Milan, she was 
enthusiastically received. She returned to Paris a few months 
before her death on the 15th of January 1815. Her funeral 
was the occasion of a riot. The clergy of her parish having 
refused to receive the body, the crowd broke in the church 
doors, and were only restrained from further violence by the 
arrival of an almoner sent post-haste by Louis XVIll. She is 
buried at Pdre Lachaisc. 

RAUDMITZ (Czech Roudnice nad Labem), a town of Bohemia, 
Austria, 44 m. N. of Prague by rail. Pop. (1900) 7986, mostly 
Czech. It is situated on the Elbe, and its chief attraction 
lies in the interesting and valuable collections in its chiitcau, 
which has belonged to the princely family of Lobkowitz since 
the beginning of the 17th century. These include a library 
with a large number of the earliest specimens of printing and 
valuable MSS., together with a series of pictures from the 
time of Charles V. to the Thirty Years’ War. In 1350 Cola di 
Rienzi, “ the last of the tribunes,” was confined by the emperor 
Charles IV. in the castle, which occupied the site of the present 
chateau, previous to his despatch under arrest to the pope at 
Avignon. In 1184 Raudnitz is mentioned os belonging to the 
see of Prague. The title of duke of Raudnitz was conferred on 
the head of the family of Lobkowitz by the emperor Joseph 11 . 
in 1786, 

RAUHER, FRIEDRICH LUDWIG GEORG VON (1781-1873), 
German historian, was born at Worlitz in Anhalt on the 14th of 
May 1781. His father (d. 1822), as Kammerdirektor in Anhalt, 
did excellent service to agriculture. After studying at the 
Joachimsthal Gymnasium, Berlin, and at the universities of 
Halle and Gottingen, Raumer began to practise law, and rose 
in the civil service under Hardenberg, the chancellor. He was 
made a professor at the university of Brc.slau in 1811, and 
in 1819 he became professor of political .science and history 
at Berlin, holding the chair until 1847, and giving occasional 
lectures until 1853. In 1815 he had carried on historical investi¬ 
gations in Venice,' and in the two following years he had 
travelled in Germany, Switzerland and Italy. In 1848 he was 
elected a member of the German parliament at Frankfort, 
where he associated himself with the right centre, supporting 
the proposal for a German empire under the supremacy of 
Prussia; and he was one of the deputation which offered the 
imperial crown to Frederick William IV. After the break¬ 
down of the German parliament, Raumer returned to Berlin, 
where he was made a member of the first chamber of the Prussian 
parliament. He died at Berlin on the i4lh of June 1873. 
Raumer’s style is direct, lucid and vigorous, and in his day 
he was a popular historian, but judged by strictly scientific 
standards he does not rank among the first men of his time. 

Ills fii-st work, published anonymously in 1806, was entitled 
Seeks Diatoge ilher Kneg und Handel. This was followed by Das 
britiscke Besteuerungesysiem (iSiof, Handbuck merkwiirdiger SieUen 
aus den taleiniscken Gesckuhtschreibern de.s Mittelalters fiSiy), 
Herbstreise naek Venedig (1816) and other books. His most famous 
works are Geschiehte der Honrnstaufen und ikrer Zeit (1823-23 ; 
5th ed,, 1876) and Geschkkte Uuropas sett dent Ende des ijten Jakr~ 
hunderts (1832-50). In 1S31 appeared Briefe aus Paris und Erank- 
reick tm Jakre /Sjo and Briefe aus Parts tur Erldulervng der 
Geschiehte des iHen und /yten Jahrhunderts. He went to England 
in 1835. to Italy in 1839 and to America in 1843, and these visits 
led to the publication of various works— England in jSss (1836), 
Beitrdge eur neutrn Geschiehte aus dent Britisrhen Museum und Keiehs- 
archive (l83(>-39), Italien, Beitrdge zur Kenntniss dieses Landes 
(1840), Die Vereiniglen Staaten von Nordamerika (1845). Among 
his later books may be mentioned Antiquarische Briefe (1851), 
Hislorisch poltlisi hr Briefe ilber die geselligen Verhdltnisse der Men- 
schen (1800), Lebensrrinnerungen und Brief weehsel (1861) and Hand- 
buch tur Geschiihle der Literatur (1864-66). In 1830 Raumer 
began the Histarisches Taschenbuch published by Brockhaus, which 
from 1871 was continueil by Riehl. 

RAUPACH, ERNST BENJAMIN SALOMO (1784-1852), 
German dramatist, was born on the 21st of May 1784 at 
Straupitz, near Liegnitz in Silesia, a son of the village pastor. 
He attended the gymnasium at Liegnitz, and studied theology 
at the university of Halle. In 1804 he obtained a tutorship 
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in St Petersburg. He preached' at times in the' German 
Luthecon church, wrote his first tragedies, end in 1^17 was 
appointed peofessor oC German literature and history at a 
training college in connexion with the nnivetsity. Owing to 
an outbnrst of jealoruy against GermanE in Russia, eahninating 
in pobce superviskm, Kaupach left St Petersburg in iSaa and 
undertook a }ouniey to It^y. The literary fruits of his travels 
were IliTttmmttstU Britfe out und iibtr Itaiitn (1813), He 
next visited Weimar, but, being coldly received by Goethe, 
abandoned his idea of living there and settled ia 1814 in Berlin. 
Here he qwnt the remainder of his life, writing for the stage, 
which f« twenty years he greatly influenced, if not wholly 
controlled, in the Prussian capital. He died at Berlin on the 
i8th of March 1852. 

Raupach was a prolific writer of both tragedies and comedies; 
of tlie former, Uit FiirsUn Clumansky (i8i8), Der Uebt law- 
berkreis (1824), Die Leibeigenm, ed*r Isidar und Oiga (1826), 
RafeuU (1828), Der NibeUmgenhort (T834) and Die ^hide des 
Lebem (1:841), and of the latter Die SchleiclUtdndier (1828) and 
Der Zeitgeist {t&go) are pieces which liave enjoyed great popu¬ 
larity owing to their skilful dramatic Imadlhig. On the other 
hand, the historical dramas with which his name is chiefly 
associated, Die Hohenstaujen (18.37-38), a cyclus of 15 dramatic 
pic«s founded on Friedrich von Kaumar’s Geschiehie der Hohen¬ 
staujen, as also the trilogy Cromwell (1841-44), are superficial 
in treatment. Raupach had a great knowlei^e of theatrical 
effect and situations, but he contorts historical facts in order 
to salt his pohtiesd hob^, which was the separation of church 
and state< 

Raupachcollected dramas appeared Tinder the title Dranmtischs 
Wer/ie emster GaUung (16 veto., 1830-43) and DramatiseHe Werlte 
komisther GaUtteg {4 vols., 18x9-33)^ Foe bis life soe FanliTTe 
Ruup.'icb, liaupach, tint Uographisthe Shitxe (1833 ); alM K. 
rioodeke, Grunariss zur Gesehtchie der deutsehen DiMung, and ed. 
(igo5), voi. riii., pp. 646-668. 

RAVAILLAC, FRAN9OI5 (1578 - i6to), the assassin of 
Henry IV. of France, was born near Angoulemc. He was of 
humble origin and began life as a valei de chambre, but after¬ 
wards became a lawyer and also, teacher of a school. After 
having been imprisoned by his creditors,, he sought admission 
to the recently founded order of Feuillants', but after a short 
probation was dismissed as a visionary. An application for 
.admission to the Society of Jesus was equally un.successful in 
1606. His disappointments fostered a fanatical temperament, 
and rumours that the king was intending to make war upon 
the pope suggested to him the idea of assassination, which he 
earned out on the 14th of May i6io. In the course of his trial 
he was frequently put to the torture, but persistently (and it is 
now believed truly) denied that he had been prompted by any 
one or hod any accomplices. Sentence of death was carried out 
on the 27th of May following. 

See Jalcs Loneleui, Hamtiiac H ses tomplUes (1873), and E. 
Lavisec, Histoire de France, tome vi. (Paris, 1903), 

BAVAISSOir-KOLLIEK, lEAH OASPARS F&IX (<813- 
1900), French pt^sophei and archaedogist, was bora at Namur 
cm the S3rd of October 1813. After a successful course of study 
at the College Rollin, he proceeded to Munich, where he attended 
the lectures of SchelUng, and took his degree in philosophy 
in 1836. In the following year he published the ficst volume of 
his famous work Etswi sur la mitafixysiqut SAriOalf, to which 
in 1846 he addeii a supplementary volume. This work not 
only criticizes and comments on the theories of Aristotle and 
the Peripatetics, but aka deduces from them a modern philo¬ 
sophical system. In 1838 be Teceived the degree of d^or, 
and became professor of philosophy at Rennes. From 1840 
he was inspector-^neral of pnblic libraries, and in i860 became 
inspector-general in the department of higher education. He 
was alsoa member of the Aesukn^, and of the Academy of Moral 
and Political Science, and curator of the Depsutment of Anti¬ 
quities at tlie Louvre (from 1*70). He died in Park on the 
iStb of Miay 1900,. 1 b' philosqihy, he was one of the Khocl of 
Cousin, with whom, however, he was at issue in many impertant 


points. The act of consciousness, according to him, is the basis 
of all knowledge. These acts of consciousness are man^esta- 
tkms of wil^ which is the motive and creative power of the 
inteBcctual We. The idea of God is a cumulattve intuition 
given by all the various faculties of the tnmd, in its observation 
of harmony in nature and in man. This theory bad coBsideraJale 
influence on speculative philosophy iia France daring the later 
years of the 19th century. 

Ravaissou’s chief philosopliical ■works are; "Les Fragments 

S Talusophiquus de Hamilton" (in the Revue des Deux Maudes, 
ovember, 1840),; Rapport sur U stoicisme (1851); La PhilosapU* 
en France an dix-neuviime siicle (i8f)&; 3rd ed. 1889) ; Motale et 
milapkysigue (1893). Eminent as a iphilosopher, liavaisson was 
also an archaeologist, and contributed arliclta on ancient sculpture 
to the Revue Archlologique anti the Mimoires de VAcadimic des 
Inscriptions. Ia 1871 he published a lucaognpb on tlia Venus of 
Milo. 

See Renouvier. in L'.innie pkdosopkique (Paris. r8C8) j Dawriae, 
“Ravaisson philosoplie ct critique " (ia Critique philosophique, 18S5, 
voL it.). 

RAVAHASTRON, an Indian stringed instrument pkyed with 
a bow, used by wandering pilgrims. A Hindu tradition aflirms 
that the musical bow was invented before 3000 B.c. by Ravanon, 
king of Ceylon, and that the instrument for which he invented 
it was named after him Ravanastron.* Judging from precedent, 
it is probable that the ravanastron of the present day has 
changed little, if at all, for many centuries. It consists of 
half a round gourd, over which is fixed a sound-board of skin 
or parchment; to this primitive body without incurvation is 
attached a neck about twice the length of the body. The string.s 
are either one or (our in number, the pegs being set in the sides 
of the neck. The bridge is primitive and either straight or 
slightly arched, so that m bowing more than one string sounds 
at once. 

ibe ravwiaEtrou is regarded by some writers as the iirst ancestor 
of the violin, on account of the allege<[ invention of the bow for use 
with It. This theory can only be accepted by those who consider 
tbe bow,, which after all wax cummon to such inferior ioxtrumenta 
as the rebec,. a« of paramount importance, utd the structural features 
of the instrument itself, the box souud-chest with ribs, which have 
always belonged to the roost artistic types of instruments, such ns 
the cithara and the gnitar-ftddle, as of sueondarr importance. 

(K. S.) 

RAV^LO, a village of Campania, Italy, in the province of 
Salerno, about 3 m. N.N.F.. of Amalfi by road, 1227 ft. above 
sea-tevel. It commands a magnificent view. Pop. (1901) 
i8sr. The history of Ravello cannot be traced beyond the 
gth century. In the nth it was catted Rcbellum, becau.se 
it refused to acknowledge the sovereignty of Amalfi, and in 
the 13th, when at the height of its prosperity, it had 36,000 
inhabitants. The Palazzo Rufolo, begun in the iith century, 
has two lofty towers and beautiful Saracenic decoration in 
the courtyard. Ibe ex-cathedral of S. Panttdeo, almost 
entirely rnodernized, has fine bronze doors by Barisanus of 
Trani (tT79)i and two pulpits in Cosmalesque work, 'llie 
larger, supported by six columns resting on the backs of lions, 
was made in 1272 by Nicolaus of Foggia; the bust over the 
entrance to it is said to be a portrait of Sigilgaita Rufolo. The 
smaller, of the same date, is simpler, and has curious repre¬ 
sentations of Jonah and the whale. The parish church of 
S. Giovanni in Toro, .spoilt by restorations in the 18th century, 
contains a splendid pulpit in Cosmatesque work, supported on 
four pifiars, and in the ccypt some 14th-century frescoes. In 
front of it is the porch of the Palaazo dell’ AfflittOi composed 
of ancient fragments. S. Maria Immacolata is another Roman¬ 
esque church. 

See A. Avena, Monumenti dell’ Arte Meridiouale (Naples, 1902), 1 . 
349 sqq. 

RAVRR (Oj;. hreejn, Icel. hrafrf, Dan. ram, Du. Raaf, 
Gcr. Rtdre), the largest of the birds of tbe order Passeres, and 
a member of the mmily Corvidae, probaWjr the most higWy 
developed of all birds. Quick-sighted, sagacious and bold, the 
raven preys on the spoils of fishers and hunters, as afeo on weakly 
I An Illustration appears in Sonnerat’s Voyages aux Indies men- 
tales (Rsris, 1806), irol. i. p. 182. 
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aniffikU among flocks and herds. A sentiment of nenenrtioB 
at superstition has from remote ages and among many races 
attached to it. The raven is associated with various chatactecs 
of history, sacred at profane—Koah and Elijah, Odin and 
Flokki, the last of whom by its means discove^ Iceland. 
It is said to have played its part in the mythology of the Red 
Indian; and it hu often figured in prose and vecie, bom the 
time of Shakespeare to that of Poe mid Dickens. Superstition 
has been generally succeeded by persecution, which in many 
districts hu produced extirpation. 

„ The raven breeds very early in the year, in England rcsortir^ 
to its nest, which is usually an ancient if not an ancestral 
structure, about the middle or towards the end of January. 
Therein are laid from five to seven eggs of the common Corvine 
coloration (see Crow), and the young are hatched before the 
end of February. In more northern countries the breeding 
season is naturally delayed, but everywhere this species is 
almost, if not quite, the earliest breeder. The raven measures 
about 26 in. in length, and has an expanse of wing consider¬ 
ably exceeding a yard. Its bill and feet are black, and the same 
may be said of its whole plumage, but the feathers of the upper 
parts as well as of the breast are glossy, reflecting a b^ht 
purple or steel-blue. The species {Comis torax) inhabits the 
whole of Europe, and the northern if not the central parts 
of A.sia; but in the latter continent its soutliem range is not 
well determined. In America it is, or used to be, found from 
the shores of the Polar Sea to Guatemala if not to Honduras, 
but is said hardly to be found of late years in the eastern part of 
the Umted States. In Africa its place is taken by three allied 
but well-differentiated species, two of which (Corvus utabrinus, 
readily distinguished by its brown neck, and C. affinis, having 
its superior nasal bristles upturned vertically) also occur in 
south-western Asia, while the third (C. leptonyx or C. tingUanus, 
a smaller .species characterized by several slight diSerences) 
inhabits Barbary and the Atlantic Islands. Farther to tlw 
southward in the Ethiopian region three more species appear 
whose plumage is varied with white— C, scapulatus, C. dbicallis, 
and C. «rosrtfos<rw~ihe first two of small size, but the last 
rivalling the real raven in that respect. (A. N.) 

RAVEN-HIU, LEONARD (1867- ). English artist and 

illustrator, was bom on the loth of March 1867. He was 
educated at Bristol grammar school and the Devon county 
school, and studied art at Lambeth and then in Paris under 
MM. Bougereau and Aimi Morot. He began to exhibit at the 
Salon in 1887, and in the Royal Academy in i88q. In 189-} he 
founded, with Arnold Golsworthy, the humorous and artistic 
monthly The Butterfly (1893-94, revived in 1899-1900). He 
contributed to many illustrated magazines, and began to work 
for Punch, with which he was afterwards prominently associ¬ 
ated, in 1896. He illustrated Sir Walter Besant’s East London 
(1901) and J. H. Harris's Cornish Saints and Sinners; be 
published the impressions ol his visit to India on the occasion 
of tlie tour of the prince and princess of Wales as An Indicot 
Sketch-Book (1903); and his other published sketch-books 
include Our Battalion (rpoz) and The Promenaders (1894). 

RAVENNA, a city and archt^tscopal see of Emilia, Italy, 
capital of the province of Ravenna, standing in a marshy plain 
13 ft. above sea-level, 6 m. from tte .sea and 45 m. by rwl east 
of Bdogna. Pop. (1906) 35,543 (town), 67,379 (commune)—a 
considerable increase, as the population of 1881 was only 34,270 
(commune). The industries arc few, the growing trine, 
breeding of silkworms, making of agricultural instcuments, 
printing and the manufacture of laces being the chief. The 
town is connected with the sea by the Corsini Canal, the two 
small rivers Ronco and Montone no longer serving as means 
of communication. Ravenna has railway communication with 
Bologna (via Castel fiologhese), Ferrara and Rimini, and by 
steam tram with Iforli. At the mouth of the canal is a small 
harbour. 

No other city in the world offers so many and such striking 
examples of the ecclesiastical architecture of the centuries from 
the 5th to the 8th. The style is commonly called Byzantine; 
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but some of the most striking featores of the churches of 
Ravenna—the colonnades, the mosaics, perhaps the cupolas— 
are not so much Byzantine as representative m early ChxLstian 
art genesrally. The fdlowing ate the roost important churches 
of Ravenna, airanged in the order of the dates generally attri¬ 
buted to them:— 


Church. 

Builder. 

Date. 

I. Metropolitan Church, or 
Ecciesia Uraiana, and 



baptistery adjoining 

S. Ursus . 

370-390 (?) 

2. S. Ciuvanni Evangelista . 

Galla Placidia . . 

425 

3. S. Agata .... 

Gemellus . 

about 4^)0 

4. S, Pier Crysologo (chapel) . 

S. Peter Chr3-30logus 

about 4J0 

5. S. Giovanni Battuta . 

Uaduarius , 

6. SS. Najtario e Cclso . 

Galla Placidia . 


7. S. Pier Maggiore (now S. 



Francesco) 

Bishop Neon (?) 

about 45B 

B, S. TctxJoro (now Santo 

Spirito)—A. . 

Thcodoric (?) , 

493-52b 

9. S.Maria in Cosnodia (Arian 

baptistery)—A. 



10. S. Martino in Coclo Aureo 
(nowS. ApollinareNum’o) 



It. S. Vitale .... 

Julianus Argentarius 

about 530 j 

12. S. Maria Maggiore 

Bishop Eccleaius 

13. S. Apoliinaru in Classe 

JuUanus Argeutaxiu.s 

about 535 ! 

(Tliu churches mark«l A. were originally erected for the i 

Arian worship.) 



Almost llie only sacred building previous to the 5th century 
of which we have any record is unfortunately lost. The 
cathedral of Ravenna, built by S. Ursus in 370-390, which had 
a nave and four aisles, was destroyed in 1734-44, only the 
(inaccessible) crypt and the round campanile remaining from 
the earlier structure; there are iragments of reliefs from 
a pulpit erected by Archbishop Agnellus (556-569) in the 
interior. A rare work on the eiulier church (Buonamici, La 
Metropolilana di Ravenna) gives details of its construction. 
The present cathedral contains several early Christian marble 
sarcophagi, a silver cross of the 6th century (that of Agnellus), 
and the so-called throne of the Archbishop Maxhrian (54^ 
552), adorned with reliefs in ivory, which, however, was really 
brought to Ravenna in 1001 by John the Deacon, who recorded 
the fact in his Venetian chronicle, as a prc.sent from the Doge 
Pietro Orseolo to the Emperor Otho III. 

The period from the transference of the imperial residence 
to Ravenna to the death of Valentinian III. (404-455) was 
the first period of great building activity in Ravenna, when the 
archiepiscopal see of Ravenna attained great impo^ncc. It 
was to it that we owe the erection of the Basilica Pelriana 
at Classe {396-425), which has entirely disappeared, of the 
churches of S- Giovanni Evangelista (425), of S. Agata (425- 
432), of the chapel of S. Pier Crisologo (433-449), of the tomb 
of Galla Placidia (440), the church of S. Her Maggiore (now 
S. Francesco) (433-458), the baptistery of Neon (449-458), 
S. Giovanni Battista and .S. Croce. 

Rivoira, in the book cited below, shows that many of the 
characteristic architectural details can be traced bade to a 
classical and in particular a Roman origin, and were not derived 
from the East, e.g. the use of blind arches as an external 
decoration, and of brick cornices with the points of the bricks 
projecting like the teeth of n saw, the use of pulvLni (curitiens) 
above the capitals of columns and under the spring of an arch, 
&c. &c., the use of round arches springing direct from these 
cushion.s, spherical pendentives, &c. 

Of this group of churches, S. Giovarmi Evangelista, erected 
by Galla Placidia in fulfilment of a vow made on her voyage 
from Constantinople, has been entirely rebuilt, though the 
columns are ancient (the Corinthian capitals are probably 
from a dassical building), and the crypt may be original. The 
Gothic portal is fine, and the dnirch contains a mosaic pave¬ 
ment of 1313 with curious representations and smne frucoes 
by Giotto, painted during a visit to Dante between 1317 and 
1310. S. Agata was almost entirely rebuilt in 1476-94. The 
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chapel of S. Pier Crisologo in the archiepiscopal palace pre¬ 
serves its original mosaics, and so also does the tomb of Galla 
Placidia (SS. Nazario e Celso), a small structure in the form of 
a Latin cross with a dome (in which, as in the baptistery of 
Neon, the old cathedral, &c., the constructional use of amphorae 
is noteworthy), with a plain brick exterior, and rich mosaics 
on a dark blue ground within. The sarcophagus of Galla 
Placidia has, like the two others that stand here, been despoiled 
of its contents. The altar, like that at S. Vitale, is made of 
thin slabs of alabaster, behind which lamps were intended to 
be placed. 

S. Francesco, as it has been called since 1261, when it came 
into the possession of the Franciscans, has been almost entirely 
modernized, except for the crypt and campanile (nth century). 
The baptistery adjacent to the cathedral was, according to 
Ricci, originally part of the Roman baths, converted to a 
Christian baptistery by the Archbishop Neon (449-452), though 
according to other authorities it is a Christian building dating 
from before a.d. 396. It is an octagon, with a dome; in the 
interior are two arcades one above the other. The mosaics 
of the 5th century, in the dome, are the earliest and perhaps the 
finest at Ravenna for their splendid decorative .effect and rich 
colouring, and are less stiff and conventional than the later 
mosaics. 

Of S. Giovanni Battista, also erected in this period, hardly 
anything remains after the restoration of 1683, and S. Croce 
has been overtaken by a similar fate. 

After the death of Valentinian III. the activity in building 
for which Ravenna had been so remarkable suffered a check ; 
but the reign of Theodoric (493-526) marks another era of 
magnificence. In the eastern part of the city he built for himself 
a large palace, which probably occupied about a .sixth of the 
space now enclosed within the city walls, or nearly the whole of 
the rectangle enclosed by Strada di Porta Albcroni on the .south, 
Strada Nuova di Porta .Serrata on the west and the line of the 
city walls on the north and cast. There still remains close to the 
first-named street and fronting the Corso Garibaldi a high wall 
built of .square Roman bricks, with pillars and arched recesses 
in the upper portion, which goes by the name of I’alazzo di 
Teodorico. Freeman, on account of the Romanesque character 
of the architecture, thought it probable, that it really belongs to 
the time of the Lombard kings, and his opinion is .shared by 
Ricci and Rivoira, who consider it to be a guardhouse erected 
by the exarchs, recent explorations having made it clear that 
it was an addition to the palace, while mosaic pavements and 
an atrium once surrounded by arcades really belonging to the 
latter were found in 1870 behind S. Apollinare Nuovo and in 
1908 behind the so-called Palazzo at a lower level and a different 
orientation. A mosaic in the church of S. Apollinare Nuovo 
gives some faint idea of the palace. A more memorable and 
clearly authentic monument of Theodoric is furnished by his 
tomb, a massive mausoleum which stands still perfect outside 
the walls near the north-east corner of the city. It is circular 
internally and decagonal externally, in two storeys, built of 
marble blocks, and .surmounted by an enormous monolith, 
brought from the quarries of Istria and weighing more than 
300 tons. The plan is no doubt derived from that of a Roman 
tomb. In this mausoleum Theodoric was buried, but bis body 
was cast forth from it, perhaps during the troublous times of 
Mhe siege of Ravenna by the imperial troops, and the Rotunda 
(as it is now generally called) was converted into a church 
dedicated to the Virgin. 

S. Apollinare Nuovo, the most important basilica in the 
town, was built by Theodoric to be the largest of Arian churches, 
and originally called S. Martino in Coelo Aureo (a name which it 
lostin the 9th century). The exterior is uninteresting, and the 
! cliu^h lost both atrium and apse in the x6th century. The 
interior has twenty-four columns of marble (from Constantinople 
acooding to some, from Rome according to others), with almost 
uniform capitals. The walls of the nave are adorned with 
mosaics of the 6th century; the scenes from the New Testament 
above the windows date from the time of Theodoric, while the 


somewhat stiff processions below, of virgins on one side and of 
saints on the other, are substitutions of the latter half of the 
6th century {or representations which probably contained some 
allusion to Arianism or episodes in the life of Theodoric (so Ricci). 
The mo.saics have been in parts much restored ; but the earlier 
ones still show, like those which preceded them in Ravenna, 
classical fonns, variety of treatment and freedom of colouring, 
while the processions are monotonous and inferior in execution, 
intended rather to produce a decorative effect than beauty of 
form. The pulpit appears to be of Byzantine origin (Rivoira). 
The campanile (850-878) is circular, and has perhaps the earliest 
example of the use of di.sks of coloured majolica as a decoration. 
This, like the other campanili of Ravenna, is later than the 
church to which it belongs. Those of the cathedral of S. 
Apollinare in Classe, S. Maria Maggiore and S. Agata, also 
circular, probably belong also to the 9th century, while the two 
square campanili of S. Giovanni Evangelista and S. Francesco 
probably belong to the early nth century. The other churches 
erected by Theodoric are: S. Teodoro (or S. Spirito), erected 
by Theodoric for the Arian bishops, but entirely modified : the 
baptistery of this church (afterwards the oratory of S. Maria in 
Cosmedin) formed out of tlic octagonal hall of a Roman bath (?) 
—unless it is an originally Cbri.stian building—with mosaics of 
the 6th century imitating those of the baptistery of Neon, and 
freely restored ; S. Maria Maggiore, founded by the Archbishop 
Ecclcsius (521-534), but almost entirely rebuilt; and S. Vittore, 
which has suffered a similar fate. 'I’o the same period probably 
belong a few columns of the so-called Basilica of Heracles in the 
Piazza Vittorio Emanuele, with capitals like those of S. Apolli¬ 
nare in Classe. 

ITic impulse given by Theodoric was continued by his 
successors, and during the regency of Amalasuntha and the 
reigns of Theodatus and Vitiges (526-539), S. Vitale and S. 
Apollinare in Qassc were constructed by Julius Argentarius 
contemporaneously with S. Lorenzo in Milan and the cathedral 
of Parenzo—also S. Michele in Africisco, nothing of the original 
structure of v/hich now exists. The former, well re.stored by 
Ricci in 1898-1900 (except for the dome with its baroque fre.scoc.s 
which has not been altered), is a regular octagon, with a vestibule, 
originally flanked by two towers on the west, a choir added on the 
east, triangular outside and circular within ; it is surrounded 
within by two galleries interrupted at the presbytery, and 
supported by eight large pillars, the intervals between which are 
occupied by open exedrae, The mosaics of the choir (547) arc 
due to Justinian, and, though inferior in style, are remarkable 
for their splendour of colouring and the gorgeous dresses of the 
persons represented, and also for their historical interest, especi¬ 
ally the scenes representing the emperor and the empress 
Theodora presenting offerings. The marble .screens of the 
altar arc wonderfully finely carved. The marble mosaic pave¬ 
ment (nth century) is very effective. Remains of the original 
marble wall lining and stucco decoration also exist. The 
capitals are, in the lower order, the characteristic funnel-shaped 
rectangular Byzantine capitals, some of them with open work, 
bearing cushions; this is a type probably derived from the 
cushion itself, and developed in the East about the second hall 
of the 5th century. 

The architecture of S. Vitale (for plan see Architectube, sect. 
Early Christian), according to Rivoira, was inspired not by 
Byzantium, where similar churches—S. Sofia and SS. Sergio and 
Bacco—are slightly later in date, but by the churches of 
Salonica (a.d. 495), while the plan is derived from a Christian 
baptistery, or from such a building as the so-called temple of 
Minerva Mcdica at Rome. 

S. Apollinare in Classe, erected at the same time outside the 
walls of Classis, and now standing by itself in the lonely marshes, 
is the largest basilica existing at RdVenna. It has a nave and 
aisles with a closed vestibule on the west, and a fine round 
campanile of the 9th (?) century. The exterior brick walls are 
divided by shallow arches and pilasters, as in othw churches of 
Ravenna. It has twenty-four columns of Carystian (cipollino) 
marble, with capitals probably of Byzantine work with swelling 
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acanthus leaves; but the rest of the church is due to native 
architects. The lofty presbytery and the crypt under it belong 
to the 12th century. The walls of the interior yere stripped 
of their marble panelling by Sigismondo Malatesta in 1449, for 
the adornment of his church at Rimini. The apse has mosaics 
of the 6th and 7th centuries. The i8th<entury series of por¬ 
traits of the archbishops of Ravetma is no doubt -copied from 
an earlier original. There are a number of fine carved sarcophagi 
in the church (5th to 8th century). The building activity of 
the Gothic kings was continued by Justinian, to whose time we 
•we the completion of S. Vitale and S. Apollinare in Classe, and 
some of the mosaics in S. Appollinare Nuovo. 

The buildings of a subsequent period are of minor im¬ 
portance, but the basilica of S. Maria in Porto near the 
ancient harbour (1096 sqq.), a basilica with open roof, with 
frescoes by masters of the Rimini school, may be noticed. The 
massive concrete substructures of the campanile are attributed 
to an old lighthouse. The tomb of Dante, who died at Ravenna 
in 1321, is close to S. Francesco; it is a square-domed structure, 
with a relief by Pietro Lombardo (1482) representing the poet, 
and a sarcophagus below, in an urn within which lie the poet’s 
remains. Close by is a small court with early Christian sarco¬ 
phagi, containing the remains of the Braccioforte family. The 
secularized monastery of Classe, in the town, built by the monks 
of S. Apollinare in Classe in 155 sqq. as a refuge from the malaria, 
which prevailed at Classe itself, with fine 17th-century cloisters, 
contains the important museum, which has Roman and By¬ 
zantine antiquities, inscriptions, sculptures, jewelry, &c.— 
including the possible remains of a suit of gold armour of 
Theodoric—^and a collection of Italian woodcuts; also the 
library with rare MS.S. and incunabula (among the former the 
best extant MS. of Aristophanes). The Accademia, close by, 
has a few pictures by local masters, e.g. N. Rondinelli (end of 
15th century), of no grgat importance, and a fine recumbent 
statue of Guidarello Guidarelli, a condottiero of Ravenna, and 
a partisan of Caesar Borgia (d. 1501), by Tullio Lombardo (?) 
or Severo da Ravenna (?). 

In the Piazza Vittorio Emanuele are two granite columns 
erected by the Venetians, in 1483, with statues of SS. Apollinaris 
and Vitalis. The cloisters of S. Maria di Porto erected in the 
town in the 16th century (owing to raalaria,as in the case of those 
of Classe), and of S. Vitale, are pleasing 16th-century structures. 
The 15th-century castle in the. north-east corner of the town 
erected by the Venetians is a picturesque brick building. The 
famous pineta or pinewood of Ravenna, which already existed 
in Odoacer’s time, and has been sung by poets since E^nte, lies 
some 5 m. south of Ravenna. 

History .—Strabo mentions a tradition that Ravenna was 
founded by Thessalians, who afterwards, finding themselves 
pressed by the Etrurians, called in their Umbrian neighbours 
and eventually departed, leaving the city to their allies. Pliny, 
on the other hand, calls it Sabine. Throughout the valley of 
the Po the Gauls took the place of the Etrurians as u conquering 
power; but Ravenna may po.ssibly have retained its Umbriiui 
character until, about the year 191 b.c., by the conquest of the 
Doii .thewhole of this region passed definitely under the dominion 
of Rome. Either as a colonia or a municipium, Ravenna re¬ 
mained for more than two centuries an inconsiderable city of 
Gallia Cisalpina, chiefly noticeable as the place in which Caesar 
during his ten years’ command in Gaul frequently resorted in 
order to confer with his friends from Rome, and from which 
he started for his advance into Italy. At length under Augustus 
it suddenly rose into importance, when that emperor selected 
it as the station for his fleet on “ the upper sea.” Two hundred 
and fifty ships, said Dion (in a lost passage quoted by Jordanes), 
could ride at anchor in its harbour. At the same time Augustus 
conducted a branch of tHt Po (the fossa Augusta) through the 
city into the sea. It also become important for the export 
of timber from the Alps. Strabo, writing probably a few 
years after Ravenna had been thus selected as a naval arsenal, 
gives us a description of its appearance which certainly corre¬ 
sponds more closely with modern Venice than with modem 
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Ravenna. “ It is the largest of all the cities built in the lagoons, 
but entirely composed of wooden houses, penetrated in all 
directions by canals, wherefore bridges and boats are needed 
for the wayfarer. At the flow of the tide a large part of the sea 
comes sweeping into it; and thus, while all the muddy deposit 
of the rivers is swept away, the malaria is at the same time 
removed, and by this means the city enjoys so good a, sanitary 
reputation that the government has fixed on it as a place for 
the reception and training of gladiators.” On the other hand, 
good water was proverbially difficult to obtain at Ravenna— 
dearer than wine, says Martial, who has two epigrams on the 
subject. Trajan,however,built an aqueduct nearly 20 miles long, 
which was restored by Theodoric in 503. Of this some traces 
still exist in the bed of the Ronco above Ravenna. Flies and 
frogs were also complained of, and Sidonius, writing in the 
Sth century, complains bitterly of the " feculent gruel ” (cloac- 
alis puls) which filled the canals of the city, and gave forth fetid 
odours when stirred by the poles of the bargemen. The port 
of Ravenna, situated about 3 miles from the city, was named 
Classis. A long line of houses called Caesarea connected it 
with Ravenna, and in process of time there was such a con¬ 
tinuous series of buildings that the three towns seemed like 
one. It was a municipium under the Empire, as the inscrip¬ 
tions show, but it seems to have had magistrates rather suited 
to a vicus or village, its importance being due entirely to the 
I naval station (cf. the state of things at Mediolanum, Milan). 

I It had large gilds of fabri (smiths and carpenters) and centonarii 
j (firemen). 

Of Roman Ravenna nothing remains above ground, though 
a little has been found by excavation, including a mosaic 
pavement at Classe,near S. Severo (Ricci, op. cil. p. 50). Among 
the tombs many of the poorer under the Empire were simply 
formed of amphorae, in which the body was placed. A pre¬ 
historic station was found in 1894 at S. Zaccaria near Ravenna, 
belonging to a Terramare (E. Brizio in Notizie degli Scavi, 1896, 
85). In A.D. 339 it is spoken of as having previously been the 
chief town of Picenum, but having recently been assigned to 
Aemilia. It was connected with Ariminum, 33 miles to the 
south by the coast road, the Via Popillia, which ran on north 
to Hatria, and joined the road between Patavium and Altinum 
at Ad Portum. 

The great historical importance of Ravenna begin.s early in 
the 5th century, when Honorius, alarmed by the progress of 
Alaric in the north of Italy, transferred hi.s court hither. From 
this dale (404) to the fall of the Western Empire in 476 Ravenna 
was the chief residence of the Roman emperors. Here Stilicho 
was slain; here Honorius and his sister Plaeidia cares.5ed and 
quarrelled; here Valentinian III. spent the greater part of his 
life ; here Majorian was proclaimed ; here the little Romulus 
donned his purple rolte; here in the pinewood ^ outside the city 
his uncle Paulus received his decisive defeat from Odoacer. 
Through all these changes Ravenna maintained its character 
as an impregnable “ city in the sea,” not easily to be attacked 
even by a naval power on account of the shallowness and devious 
natureof the channels by which it had to be approached. Odoacer, 
like the emperors who had gone before him, made Ravenna his 
chief place of residence, and here he shut himself up when 
Theodoric the Ostrogoth had invaded Italy and defeated him 
in two battle.s. Theodoric’s siege of Ravenna lasted for three 
years (489-492), and was marked by one bloody encounter in the 
pinewood on the east of it. The Ostrogoth collected a fleet and 
established a severe blockade, which at length caused Odoacer 
to surrender the city. The terms, arranged through the inter¬ 
vention of John, archbishop of Ravenna, were not observed by 

' The great pinewood to the cast of the city, which is .still one 
of the great glories of Ravenna, must therefore have been in exist¬ 
ence already in the 5th century. Byron’s description, 

" [The] immemorial wood 
Rooted where once the Adrian wave flowed o’er," 
is probably true; but there is no evidence that it was in historic 
time that this change took place. It may be conjectured that the 
Pineta grew on a large peninsula somewhat resembling the Lido 
of Venice. 
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Theodoric, who, ten days after his entry into the city, slew his 
rival at a banquet in the palace of the Laurel Grove (March 15, 
4^3). Ravenna was Th^oric’s chief place of residence, and 
his reign (493-526) may be considered the time of its greatest 
splendour. 

Nineyears after the death of Theodoric Justinian sent an army 
to destroy the Gothic monarchy and restore Italy to the empire. 
Long after the Goths hod lost Rome they still clung to Ravenna, 
till at length, weary of the feebleness of their own king, Vitiges, 
and struck with admiration of their heroic conqueror, they offered 
to transfer their allegiance to Belisarius on coivdition of his 
assuming the diadem of the Western Empire. Belisarius dallied 
with the proposal until he had obtained an entrance within the 
walls of the capital, and proclaimed his inviolable fidelity to 
Justinian. Thus in the year 539 was Ravenna re-united to 
the Roman empire. Its connexion with that empire—or, in 
other words, its dependence upon Constantinople—lasted for 
more than soo years, during which period, under the rule of 
Narses and his successors the exarclis, Ravenna was the seat 
of Byzantine dominion in Italy. In 728 the Lombard king 
Luilprand took and destroyed the suburb Classis; aliout 752 
the city itself fell into the hands of his sutxies.sor Aistulf, frran 
whom a few years after it was wrested by Pippin, king of the 
Franks. By this time the alteration of the coast-line and the 
filling up of the lagoons had protebly commenced, and no 
historical importance attaches to its subsequent fortunes. Jt 
formed part of the Frankish king's donation to the pope in the 
middle of the 8th century, though the archbishops, as a fact, 
retained almost independent power. It was an independent 
republic, generally taking the Guclf side in the 13th century, 
subject to rulers of the house of Polentani in the 14th, Venetian 
in the 15th (1441), and papal again in the i6th,—Pope Julius 
II. having succeeded in wresting it from the hands of the 
Venetians. St Romuald and St Peter Damian were both 
natives of Ravenna. From this time (1509) down to our own 
days, except for the interruptions caused by the wars of the 
French Revolution, Ravenna continued subject to the papal 
sec and was governed by a cardinal legate. In 1849 Garibaldi’s 
wife Anita, who had accompanied him on his retreat from Rome, 
succumbed to fatigue in the marshes near Jlavenna. In 1859 
it was one of the first cities to give its vote in favour of Italian 
unity, and it has since then formed a part of the kingdom of 
Italy. 

Charles the Great carried off the brazen statue of Theodoric 
and the marble columns of his palace to his own palace at 
Aix-Ia-Chapclle. More than five centuries later (1320) Dante 
became the guest of Guido Novello di Polenta, lord of Ravenna, 
and hfTC he died on the 14th September of the following year. 
The marble urn containing the. body of the poet still rests at 
Ravenna, where what Byron calls “ a little cupol^ more neat 
than solemn” has been erected over it. In 1512 (see below) 
the French army under Gaston de Foix fought a fierce battle 
with the Spani.sh, Venetian, and papa] troops on the banks of 
the Ronco about two miles from Ravenna. The French- were 
victorious, but Gaston fell in the act of pursuing the enemy. 
His death is commemorated by the Colonim dei Frgneesi ercctrf 
on the spot where he fell. Lord Byron resided at Ravenna 
for eighteen montlia in 1820-21, attracted by the charms of 
the Countess Gukcioli. 

- Authorities. —ITie most important authority for the history 

of Ravenna is Bishop Agnellus, who wrote, about 840, the LiOn 
PoHtificalis Ecehsint Raveutialts. 'ihs best eUition is tluat by Holder- 
Eggct in the Mmummla Germaniae Historica (1878). See also E, 
Bormann, in Corpus Inscript. Latin, xi. (Berlin, 1888), p. 1 sqq.; 
G. T. Rivoira, Origini dell' Archilettura Lopibarda, 1 . (Rome, 1901) ; 
C, Ricci, liaoenna (Bergamo, igoz). To the careful restorations of the 
last named the buildings of Ravenna owe much. (T. H,; T, As.) 

Battle oj 2312. —This battle, one of the principal events of 
the long Italiwi wars of Charles VIII., Louis XII., and Francis I. 
of France, is, like Marignano, interesting in a tactical sense, 
from the fact that the feudalism ol the past and the expert 
soldiership of the future were strangely mingled. It arose out 
of the attempt of the Spanish and Italian forces to relieve 


Ravenna, besieged by Gaston de Foix, duke of Nemours. The 
meat celebrated captains of these wars were present on either 
side—under Gaston do Font were Bayard, Yves d’AI 16 gie, La 
Palisse; and nnder Cardona the Spanish viceroy of Naples, Pedro 
Navarro the great engineer, and Pescara the originator of the 
Spanish tactical system. After some preliminary manoeuvres 
the two armies drew up face to face on the left bank of the 
Roneo, the Spanish left and the French right resting on this 
river. The Spaniards were entrenched, with their heavy 
artillery distributed along the front, but, thanks to Navarro, 
they had a more mobile artillery in the shape of 200 arqutbusgg 
d croc mounted in groups upem carts, after the German fashion, 
and this was held ready to move wherever its services might be 
needed. The left wing was composed of the papal contingent, 
6000 infantry and 800 gendarmes under Fabrizio Colonna; 
the centre, of lialf the Spanish contingent,4000 infantry and Coo 
lancers under the viceroy; the right, of 1000 light horse under 
Pescara. Behind the centre was the rest of the Spanish con¬ 
tingent, 600 lancers and 4000 infantry. On the other side the 
right wing was commanded by the duke of Ferrara, who had like 
Navarro organized a mobile field artillery (the artillery material 
of tills prince was thought to be the best conditioned in Europe). 
It consisted lieskles ol 800 French gendarmes under Louis de 
Brezi and 5000 German landsknechts under Jakob Empser. 
In tbc centre were 8000 French infantry (the ancestors of the 
later Picardic and Piedmont regiments under the seigneur 
de Molart, and 5000 Italian infantry. On the left were the 
light horse. A reserve of 600 gendarmes under La Palisse was 
behind the centre. The battle opened with a prolonged cannon¬ 
ade from the Spanish lines. For three hours the professional 
regiments of all sorts in the French lines rivalled one another 
in enduring the fire unmoved, the forerunners of the military 
systems of to-day, landsknechts, Picardic and Piedmont, show¬ 
ing the feudal gendarmerie that they too were men of honour. 
There was no lying down. The captains placed themselves in 
the front, and in the centre 38 out of 40 of them were struck 
down. Molart and Empser, drinking each other’s health in the 
midst of the cannonade, were killed by the same shot. Sheltered 
behind the entrenchments, the Spaniards scarcely suffered, 
for they were lithe active troops accustomed to lie down and 
spring up from the ground. But after three hours, Pescara’s 
light horse having meantime been driven in by the superior 
light horse of the enemy, the artillery-loving duke of Ferrara 
conceived the brilliant plan of taking his mobile field-guns to 
the extreme right of the enemy. This he did, and so came in 
sight of the prone masses of the Spaniards. Disciplined troops 
as they were, they resisted the temptation to escape Ferrara’s 
fire by breaking out to the front; but the whole Spanish line 
W.1S enfiladed, and on the left of it the papal troops, who were 
by no means of the same quality, filled up the ditch in front 
of their breastworks and charged forward, followed by all the 
gendarmerie. Once in the plain they were charged by the 
French gendarmes under Gaston himself, as well as by the lands¬ 
knechts, and driven back. The advantage of position being 
thus lost, the Spanish infantry rose and flung itself on the 
attackers; the landsknechts and the French bands were dis¬ 
ordered by the fury of the counterstroke, being unaccustomed 
to deal wiUi the swift, leaping, and crouching attack of swords¬ 
men with bucklers. But J.a Palisse’s reserve wheeled in upon 
tlie rear of the Spaniards, and they retreated to the entrench¬ 
ments as fast as they had advanced. The papal infantry, the 
gendarmes, and the light horse had already vanished from the 
field in disorder; but the Spanish regulars were of different 
mettle, and it was only alter a long struggle that the lands¬ 
knechts and the French bands broke into the entrenchments. 
A captain of landsknechts, Fabian by name, bolding his long 
pike crosswise, brought it down with all his force upon the 
opposing spears, and at the cost of his life made a narrow gap 
through which the French broke into the mass of the enemy. 
Still the conflict continued, but at last La Palisse, with all the 
gendarmerie still in hand, rode completely rewnd the entrench¬ 
ments and charged the Spaniards’ rear again. This was the 



RAVENNA, EXARCHATE OF~RAVENSCROFT 927 


end, but the lemiunt oi the Sqmnish mfoatry retreated in ordtf 
alcng the civer oraseway, keeping tlte porMere at bay with their 
arqucbuKS. Gostxxi de Poix, recklessly charg^ into the 
midst of them, was killed. * (C. F. A.) 

KAVEimiU XXAitOHATE OF, the official name of that part 
of Italy which remained in ^e allegismce of the Roman 
emperors at Constandcople froen the closing yean of the bth 
to the middle of the 8th centuty. The civil and military head 
of these possessions, the exarch (g.v.), was stationed at Ravenna. 
The territory round the town, from the southern border of 
the modem Veneba to the beginning of the Fentapolis at 
Rimini, was under his direct administratian and formed in 
a limited sense the exarchate. The other provinces were 
governed by dukes and magistri militum, titles which were 
generally, but not always, btme by the same person. But as 
^1 were subject to his authority, they were included in the 
exarchate of Ravenna, which was therefore another name for 
the province of Italy. The borders of these dominions varied 
according to the fortunes of the imperial authority in its long 
struggle with the Lombards. Sicily formed a separate govern¬ 
ment. Corsica and Sardinia belonged to the exarchate of 
Africa. The reorganization of the province of Italy into 
the exarchate was forcod on the emperors by the Lombard 
invasion, which began in 568, and their permanent settlement. 
The Lombards thrust a wedge into Italy. Its base was in 
Venetia, and its point was advanced to the Tiber. From the 
early days of the conquest they spread to the south, and estab¬ 
lished the duchies of Spoletum and Beneventum in the modem 
kingdom of Naples. They may thus be said to have hollowed 
out the imperial, or Byzantine, possessions in Italy, the interiw 
being under their power, and the coast remaining to the imperial 
officers. This illustration, however, is subject to two serious 
exceptioas. As the Lombards spread they came into pos¬ 
session of many parts of the coast. Then a belt of imperial 
territory stretching from' Rimini on the Adriatic, S.W, to the 
mouth of tire 'I'iber, and including the dudiies of Perugia smd 
Rome, served to unite the immediate territory of Ravenna 
with the duchy of Naples, and to separate the two bodies 
under Lombard dominion, the kingdom in the north, and 
the southern dudiies Spoletum and Beneventum. The 
organization of the exarchate is placed hy modern investi¬ 
gators under the reign of the emperor Maurice (582-602), when 
the imperial government began to recognize tJhe necessity of 
providing for a new and a long struggle. At the end of the 
6th century the exarchate included Istria; the maritime 
part of Venetia as distinct from the interior which was in the 
hands of the Lombard kings at Pavia; the exarchate proper, 
or territory around Ravenna on the eastern side of the 
Apennines, to which was added Calabria, which at that period 
meant the heel and not the toe of the boot; the Pentapolis, 
or coast from Rimini to Ancona with the interior as far a.s the 
mountains; the duchy of Rome, or belt of territory connecting 
the Pentapolis with the western coast, the coast of Naples, 
with Bruttium the toe of the boot, the modern Calabria, and 
Liguria, or the Riviera of Genoa. The Piedmont, Lombardy, 
mainland of Venetia, Tuscany and the interior of Naples be¬ 
longed to the Lombards. The advance of these barbarian.s 
was for a time checked during the anarchy which followed 
the death of Alboin, and was subject to other suspensions. 
The superior organization of the imperial government enabled 
it to r^ain lost territory and delay complete ruin. In 590 
the empire regained much of Venetia. But these revivals were 
not permanent. The superiority of the empire was a mechanical 
one, and during the two centuries or so that the exarchate 
lasted it lost ground. In 640 the Ligurian scacoast fell under 
the power of the Lombards, and ceased to be an imperial pro¬ 
vince. About a century later Uie exarchate had been greatly 
reduced, though the imperial officials endeavoured to conce^ 
the fact by retainipg and transferring names when the reality 
of po^ession was lost. About 740 it consisted of Istria, 
Venetia (the marithne portion of which was ceasing to be a 
provmce and was becoming a protected state, Um forerunner 


of the future republic of Venice), Ferrara, Ravenna (the 
exarchate m the limited sense), Pentapolis, Ferusia, Rome, 
the coast oi Naples and Calabria (in the sense of the toe and 
not the heel of the boot) which was being overrun by the Lom¬ 
bards of the duchy of Beneventum, which with Spoletum held 
the interior. In Rome the pope was the real master. These 
fragments of the “ province of Italy,” as it was when recon¬ 
quered by Justinian, were almost ^1 lost either to the Lom- 
^ds, who finally conquered Ravenna itself sibout 750, or by 
the revolt of tl^ pope, who separated from the empire on 
account of the iconoclastic reforms. The intervention of Pippin 
the Carolingian, who was called in by tlie popes to protect tlicm 
against the Lombards and the Eastern emperoni wke, mode a 
revival of the exarchate impossible. It disappeared, and the 
small remnants of the imperial possessions on the mainland, 
Naples and Calataria, passed under the authority of the “ patri- 
ciuB ” of Sicily, and when Sicily was conquered by the Arabs 
in the 10th centnry were erected into tlie themes of Calabria 
and Langobordia. Istria was attached to Dalmatia. 

In its internal history the exardiatc was subject to the 
influences which were everywhere, in central and western 
Europe at least, loading to the subdivision of sovereignty 
and the establishment of feudalism. Step by step, and in 
spite of tlie efiorts of the emperors at Constantinc^le, the 
great imperial officials became landowners, the owners of Uuui 
—•kinsmen or at least associates of these officials—intruded on 
the imperial administration, while the necessity for providing 
for the defence of the imperial territories against the Lombards 
led to the formation of local militias, who at fust were attached 
to the imperial regiments, but gradually became independent. 
These armed men formed the cxerntus romanae miUiiae, who 
were the forerunners of the free armed burghers of the Italian 
cities of the middle ages. The exercitus of Rome was divided 
into seliolae, and had a chief or peUrenus, and its banner. Other 
cities of the exarclmte wei'e organized on the same model. 
Diehl is of opinion that the exercitus was formed of the ancient 
“ possesBores,” or landowners and free townsmen, who were 
of a less rank than the ordo semlerius. The great landowners 
who were developing into feudal lords, and the smaller freemen 
wlio were becoming independent burghers, broke tlie imperial 
administration to pieces, and prepared the way for the final 
ruin of the exarchate. 

See iitvUs eur i’culmimstration ByeatUine dans I'exarchai d* 
Jiauenne (568-751), by Charles Diehl (Paris. 1888). 

SAVENSmntG, a town of Germany, in the kingdom of 
Wiirttemberg, pleasantly situated amid vine-clad hills on the 
river Schussen, 12 m. N. of Friedrichsliafen on the lake of 
Constance, by the railway of Ulm. Pop. (1905) 14,614. the 
great majority of whom are Roman Catholics. Its aspect is 
medieval; it still retains its walls and nine picturesque towers, 
the most prominent of which, dating from tbc 15th century, 
is known as the “ Mehlsack,” or sack of flour. The town hall 
is a handsome 15th-century building. The manufactures 
include linen, cotton, embroidered muslins, potter)% glass and 
playing-cards. The fruit market is important, and there is 
trade in cattle, grain and timber. Ravensburg was founded 
in the nth century by the Guelphs, and in tlieir ancestral 
castle on the Veitsburg, which was p^ially restored in 1892, 
the Saxon duke, Henry the Lion, was born. In nSothe town 
passed to the Iloheastaufens, and a century later it became 
a free town of the Empire. In the 15th century it was a 
flourishing commercial ^ace, its chief industry being the 
manufacture of paper. Annexed to Bavaria from 1803 to 1810, 
it was ceded to Wiirttemberg in the latter year. 

See Hafncr, Geschiehte van Bavensbnrg (Ravensburg, 1887). 

RAVENSCBOrr, SDWABD (fl. 1671-1697), En^sh dra¬ 
matist, belonged to an ancient Flintshire family. He was 
entered at the Middle Temple, but devoted his attention mainly 
to literature. Among his pieces are Mamamouchi, or The 
Citixm turned Gentleman (Dorset Garden, 1671, pr. 1675); 
The Careless Levers (Dorset Garden, 1673, pr. 1673), a comedy 
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of intrigue ; Scaramouch a Philosopher, Harlequin a Schoolboy, 
Bravo a Merchant and Magician (Theatre Royal, 1677); 
English Lawyer (Theatre Royal, 1678), an adaptation of Gwrge 
Ruggle’s Latin play of Ignoramus, presented before James I. 
at Cambridge in March 1615; The London Cuckold (Dorset 
Garden, 1683), which became a stock piece, but was struck out 
of the repertory by Garrick in 1751 ; and The Italian Husband 
(Lincoln’s Inn Fields, 1697). He wrote in all twelve plays, in 
which he adapted freely from Moli^re and others, confessing on 
one occasion that he “ but winnowed Shakespeare’s com.” 
He ventured to decry the heroic drama, and Dryden retaliated 
by satirizing his Matnamouchi, a foolish adaptation from Moliire’s 
Bourgeois Gentilhomme and Monsieur de Pourceaugnac, in the 
prologue to the Assigitation (Dryden, Works, ed. Scott, iv. 
345 seq-)- 

RAVI, a river of India, one of the “ Five Rivers ” of the 
Punjab. It rises in the Kulu subdivision of Kangra district, 
flows through Chamba state, and enters British territory again 
in Gurdaspur district. At Madhupur the head works of the 
Bari Doab canal draw off a large portion of its waters. Thence 
it flows through the plains of the Punjab, passing within a mile 
of Lahore, and finally fal's into the Chenab after a course of 
about 450 m. 

RAVl^, a deep, narrow gorge, cleft or valley in a mountain, 
worn by the violent rush of water, whence the name, which 
comes through Fr. from Lat. rapina, violent robbery or plunder 
(rapere, to seize). The doublet " ravin ” or “ raven,” robbery, 
greed, has given place to the more learned form “ rapine,” but 
IS still seen in “ ravenous,” greedy, voracious. 

RAWALPINDI, a town of British India, which gives its 
name to a district and a division in the Punjab. The town is 
situated on the north bank of the little river Leh, 1726 ft. above 
the sea, in m. E. by S. of Peshawar, and 1443 m. N.W. of 
Calcutta. Pop. (1901) 87,688. It is chiefly notable as the 
largest military station in India, and the key to the British 
system of defence upon the North-West Frontier. Railways 
radiate to Peshawar, Kohat, and the Malakimd Pass, and a 
road runs to the Abbotabad frontier. It is also the .starting- 
point of the cart-road to the hill-station of Murree and of the 
route into Kashmir. It is protected by a strong chain of forts, 
connected by the Circular Road. It is the headquarters of the 
second division of the northern army with a strong force of all 
arms, and contains an arsenal. Besides the locomotive works 
of the North-Western railway, there are gas-works, a tent 
factory, an iron foundry, and a brewery. An annual horse 
fair is held in April. 

The District of RAwaipmm has an area of 2010 sq. m., 
Attock having been separated from it and formed into a separate 
district in 1904. It is situated on the southern slopes of the 
north-western extremities of the Himalayas, including large 
mountain tracts with rich valleys traversed by mountain 
torrents. It contains the Murree hills with the sanatorium of 
that name, the chief hill-station in the Punjab. The Indus 
and the Jhelum arc the chief rivers, and the climate is "noted 
for its healthiness. The principal crops are wheat, barley, 
maize, millets, and pulses. The district is traversed by the 
main line of the North-Western railway, crossing the Indus at 
Attock, and also by a branch towards the Indus at Kushalgarh. 
The population in 1901 was 558,699, showing an increase of 
4" 7 % in the decade. 

The Division of Rawalpindi lies in the north-west of the 
Punjab. It consists of the five districts of Gujrat, Attock, 
Shahpur, Jhelum, and Rawalpindi. The total area is 15,736 
sq. m., and the population in 1901 was 2,799,360. 

rAwendis, a Persian sect that took its name from a town 
RSwend near Isfahan. Its origin is unknown, but they held 
ultra-Shiite doctrines (see Skiites). Under the year 158 
fA.D. 775) Tabari says that a man of the Rawendis.called al-Ablaq 
(because he was leprous), asserted that the spirit that was in 

J esus was in *Ali, then in the imSms one after the other to 
brahbn ibn Maliommed, and that thus these were gods. Asad 
ibn 'Abdallah, then governor of Khorasan, put many of them to 


death. Under the year 135 (a.d. 752-3) the historian again 
mentions a rising of the Rftwendis of Talaqftn, and its suppression. 
Under 141 (a^d. 758-9) he gives a fuller account of them. They 
believed in metempsychosis, or the transmigration of souls, and 
asserted that the spirit of Adam was in Othman ibn Nfthik, that 
the Lord who fed them and gave them drink was Abu Ja'far 
ul-Mansur, <and that al-Haitham ibn Moawiya was Gabriel. 
Accordingly they came to the palace of Mansur in Hashimlya 
and began to had him as Lord. Manfur, however, secured their 
chiefs and threw them into prison. By means of a mock 
funeral they succeeded in reachit^ the prison and deliveriqff 
their leaders. They then turned in wrath against Manfur and 
almost succeeded in capturing him, but were defeated and 
slain by al-Haitham. (G. W. T.) 

RAWITSCH (Polish Ravicz), a town of Germany, in the 
Prussian province of Posen, lying near the Silesian frontier, 
37 m. N. of Breslau, at the junction of railways to Posen and 
I.iegnitz. Pop. (1905) 11,403. It contains a handsome Pro¬ 
testant church and a medieval town hall. The principal industry 
is the manufacture of snuff and cigars, and for the former it 
enjoys a considerable reputation. Trade is carried on in grain, 
wool, cattle, hides, and timber. Rawitsch was founded by 
Protestant refugees from Silesia during the TTiirty Years’ 
War. It passed to Prussia at the second partition of Poland 
in 1793. 

RAWLINSON, GEORGE (1812-1902), English scholar and 
historian, was born at Chadlington, Oxfordshire, on the 23rd 
November 1812, being the younger brother of Sir Henry 
Rawlinson (q.v.). Having taken his degree at Oxford (flrom 
Trinity College) in 1838, he was elected to a fellowship at Exeter 
College in 1840, of which from 1842 to 1846 he was fellow and 
tutor. He was ordained in 1841 ; was Bampton lecturer in 
1859, and Camden professor of ancient history from 1861 to 
1889. In 1872 he was appointed canon of Canterbury, and 
after 1888 he was rector of All Hallows, Lombard Street. In 
1873 he was appointed proctor in Convocation for the Chapter 
of Canterbury. He married Louisa, daughter of Sir R. A. 
Chermside, in 1846. His chief publications are his translation 
of the History of Herodotus (in collaboration with Sir Henry 
Rawlinson and Sir Gardner Wilkinson), 1858-60 : The Five 
Great Monarchies oj the Ancient Eastern World, 1862- 67 ; The 
Sixth Great Oriental Monarchy (Parthian), 1873 ; The Seventh 
Great Oriental Monarchy (Sassanian), 1875; Manual oj Ancient 
History, 1869; Historical Illustrations oj the Old Testament, 1871; 
The Origin oj Nations, 1877 ; History oj Ancient Egypt, 1881; 
Egypt and Babylon, 1885 ; History oj Phoenicia, 1889 ; Parthia, 
1893; Memoir oj Major-General Sir H, C. Rawlinson, 1898, 
He was a contributor to the Speaker’s Commentary, the Pulpli 
Conmentary, Smith’s Dictionary oj the Bible, and various similar 
publications; and he was the author of the article “ Herodotus ” 
in the 9th edition of the Ency. Brit, He died on the 7th of 
October 1902. 

RAWLINSON, Snt HENRY CRESWICRE (1810-1895), 
English soldier and orientalist,was born at Chadlington, Oxford- 
.shire, on the nth of April i8io. In 1827 he went to India as 
cadet under the East India (Company ; and after six years’ life 
with his regiment as subaltern, during which time he had 
become proficient in the Persian language, he was sent to Persia 
in company with some other English officers to drill and 
reorganize the Shah'.s troops. It was at this time that he was 
first attracted to the study of inscriptions, more particularly 
those in the hitherto undeciphered cuneiform character. In 
the course of the two years during which he was in its immediate 
neighbourhood he transcribed as much as he was able of the 
great cuneiform in.scription at Behistun (?.e.); but the-friction 
between the Persian court and the British government ended in 
the departure of the British officers.» 

He was appointed political agent at Kandahar in 1840. In 
that capacity he served for three years, his political labours 
being as meritorious as was his gallantry during various engage¬ 
ments in the course of the Afghan War; for these he was rewarded 
by the distinction of C.B. in 1844. A fortunate chance, by which 
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he became personally known to the governor-general, led to his 
being appointed, at his own desire, as political agent in Turkish 
Arabia; thus he was enabled to settle in Bagdac^ where he 
devoted much time to the cuneiform studies which attracted 
him. He was now able, under considerable difficulties and 
with no small personal risk, to make a complete transcript of the 
Behistun inscription, which he was also successful in deciphering 
and interpreting. Having collected a large amount of invaluable 
information on this and kindred topics, in addition to much 
geographical knowledge gained in the prosecution of various 
exfljorations (including visits with Layard to the ruins of 
Nineveh), he returned to England on leave of absence in 1849. 
He remained at home for two years, published in 1851 his 
memoir on the Behistun inscription, and was promoted to the 
rank of lieutenant-colonel. He disposed of his valuable collec¬ 
tion of Babylonian, Sabaean, and Sassanian antiquities to the 
trustees of the British Museum, who also made him a consider¬ 
able grant to enable him to carry on the Assyrian and Babylonian 
excavations initiated by Layard. In 1851 he returned to 
Bagdad. The excavations were carried on under his direction 
with valuable results, among the most important being the 
discovery of material that greatly contributed to the final 
decipherment and interpretation of the cuneiform character. 
An accident with which he met in 1855 hastened his determina¬ 
tion to return to England, and in that year he resigned his 
post in the East India Company. On his return to England the 
distinction' of K.C.B. was conferred upon him, and he was 
appointed a crown director of the East India Company. The 
remaining forty years of his life were full of activity—political, 
diplomatic, and scientific—and were mainly spent in London. 
In 1858 he was appointed a member of the first India Council, 
but resigned in 1859 on being sent to Persia as envoy extra¬ 
ordinary and minister plenipotentiary. The latter post he held 
only for a year, owing to his dissatisfaction with circumstances 
connected with his official position there. Previously he 
had sat in Parliament as M.P. for Reigate from February to 
September 1858 ; he sat again as M.P. for Frome, 1865-68. He 
was appointed to the Council of India again in 1868, and con¬ 
tinued to serve upon it until his death. He was a strong 
advocate of the forward policy in Afghanistan, and counselled 
the retention of Kandahar. His views were more particularly 
expressed in England and Russia in the East, 1875. He was a 
trustee of the British Museum from 1876 till his death. He was 
created G.C.B. in 1889, and a Baronet in 1891 ; was president 
of the Geographical Society from 1874 to 1875, “"d the 
Asiatic Society from 1878 to 1881; and received honorary 
degrees at Oxford, Cambridge, and Edinburgh. He married, 
in September 1862, Louisa Caroline Harcourt Seymour, who 
bore him two sons and died in 1889. He died in London on 
the sth of March 1895. His published works include (apart 
from minor contributions to the publications of learned societies) 
four volumes of cuneiform inscriptions, published under his 
direction between 1870 and 1884 by the trustees of the British 
Museum; The Persian Cuneiform Inscription at Behistun, 
1846-51, and Outline of the History of Assyria, 1852, both re¬ 
printed from the Asiatic Society’s journals ; A Commentary 
on the Cuneiform Inscriptions of Babylon and Assyria, 1850; 
Notes on the Early History of Babylonia, 1854; England and 
Russia in the East, 1875. He contributed to the Encyclopaedia 
Britannica (9th edition) the articles on Bagdad, the Euphrates 
and Kurdistan, and several other articles dealing with the East ; 
and assisted in editing a translation of Herodotus by his brother, 
Canon George Rawlinson. 

See G. Rawlinson, Memoir of Henry Creswicke Rawlinson (1898). 

RAWLIHSON, RICHARD (1690-1755), English antiquary 
and divine, was a younger son of Sir Thomas Rawlinson (1647- 
1708), lord mayor of London ft 1705-6, and a brother of Thomas 
Rawlinson (1681-1725), the bibliophile. Bom on the 3rd of 
January 16^, he was educated at St Paul’s school, at Eton, 
and at St John's College, Oxford. In 1716 he was ordained, 
but as he was a nonjuror and a Jacobite the ceremony was per¬ 
formed by a nonjuring bishop, Jeremy Collier. Rawlinson then 


travelled in England and on the continent of Europe, where he 
passed several years, making collections of manuscripts, coins 
and curiosities. In 1728 he became a bishop among the non¬ 
jurors, but he hardly ever appears to have discharged episcopal 
functions, preferring to pass his time in collecting books and 
manuscripts, pictures and curiosities. He died at Islington 
on the 6th of April 1755. Rawlinson left his manuscripts, his 
curiosities, and some other property to the Bodleian Library; 
he endowed a professorship of Anglo-Saxon at Oxford, and was 
a benefactor to St John’s College. 

RAWLINSON, SIR ROBERT (1810-1898), Engli.sh engineer 
and sanitarian, was bom at Bristol on the 28th of February 
1810. His father was a mason and builder at Chorley, Lanca¬ 
shire, and he himself began his engineering education by working 
in a stonemason’s yard. In 1831 he obtained employment 
under Jesse Hartley in the engineer’s office at the Liverpool 
docks, and for four years from 1836 he was engaged under 
Robert Stephenson as assistant resident engineer for the Blis- 
worth section of what is now the London & North-Western 
main line from London to the North. Returning to Liverpwol, 
he spent some years as as.sistant-surveyor to the corporation, 
and then in 1844 accepted an engineering post on the Bridgewater 
Canal. Three years later he returned to Liverpool, to super¬ 
intend the design and construction of the famous brick-arched 
ceiling in the St George’s Hall, in succession to his friend 
H. L. Elmes. During this period Rawlinson’s reputiition as a 
sanitarian had been growing, and when the Public Health Act 
was passed in 1848 he was appointed one of the first inspectors 
under it. He inspected many of the chief towns of England, 
and his reports on the insanitary conditions he found brought 
him in many coses into great unpopularity with the municipal 
rulers. Early in 1855 popular feeling was so aroused by the 
waste of life that was going on among the British troops in the 
Crimea through disease, and by the mismanagement of the 
campaign, that the Aberdeen ministry was forced to resign. 
Lord Palmerston, who then became prime minister, sent a 
sanitary commission,-consisting of Rawlinson and two medical 
members (Dr John Sutherland and Dr H. Gavin), with full 
powers from the War Office, to do whatever it thought would 
lead to better hygienic conditions in camp and hospital. The 
commission reached Constantinople in March, and, by insisting 
on what now seem the most obvious precautions, succeeded 
within a few weeks in reducing the death-rate in the Levantine 
hospitals from 42 to 2I %. Passing on to the Crimea, it 
effected a similar improvement there, and by the end of the year 
the health of the whole British army in the field was even better 
than it enjoyed at home. Rawlin.son’s next great public service, 
for which he was made C.B. in 1865, was in connexion with the 
distress caused in Lancashire by the collapse of the cotton¬ 
manufacturing industry consequent on the American Civil War. 
In 1863 it was suggested that, in order to provide employment 
for the starving operatives, the government should start works 
of “ utility, profit and ornament,” and Rawlinson being sent 
to make, an official investigation into the question, reported, 
after visiting nearly 100 towns, that million sterling might 
be advantageously expended in providing water-supply and 
drainage, forming streets, &c., in those places. The result was 
that the Treasury was authorized to advance £t,200,000 (the 
amount was afterwards increased) at %. for carrying out 
such works, which proved of enormous public benefit. In 
1866 he acted as chairman of the Royal Commission on the 
Pollution of Rivers, and a few years later was appointed 
chief engineering inspector to the Local Government Board ; 
on retiring from this position in 1888 he was promoted to 
be K.C.B. In 1894 he served as president of the Institution 
of Civil Engineers. He died in London on the 31st of May 
1898. 

RAWMARSH, on urban district in the Rotherham parlia¬ 
mentary division of the West Riding of Yorkshire, England, 
7J m. N.E. of Sheffield by the Midland railway. Pop. (1891) 
11,983 ; (1901) 14,587. It is situated on the ridge of a hill above 
the valley of the Don. The church of St Lawrence was rebuilt 
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in 1839 with the exception of the Norronn tower. Rawmarsh 
has large iron-works, steel rolling-iniUs and potteries, and there 
are collieries in the neighbourhood. At the time of the Conquest 
the manor was ^nted to Walter d’Eyncourt, and in the i»th 
century it was divided among the three daughters of his tenant 
Ralph Pagaiiel, who is supposed to have been the founder of the 
churcR. 

RAWTEKSTALL, a municipal borough in the Rossendale 
parliamentary division of Lancashire, England, 17 J m, N. by W. 
from Manchester by the Lancashire & Yorkshire railway. 
Pop. (1901) 31,053. This town is a modern creation of the 
cotton industry; at the beginning of the ipth century it was 
a secluded village in the wild hilly district of Rossendale Forest. 
The cotton and woollen industries employ the majority of the 
inhabitants, and there are stone quarries in the neighbourhood. 
The town was incorporated in iSgr, and the corporation consists 
of a mayor, 6 aldermen and i8 councillors. Area, 9535 acres. 

RAY (Lat. raia). The rays {Baioidei) together with the 
sharks {Stlachoidei) form the suborder Plapostomi of Elasmo- 
branchfishes,andaredivided into six families (sec Ichtiiyoi.ocy). 

The first family, Pristidac, contains only the saw-fehes 
(Pristis), of which five species arc known, from tropical and sub¬ 
tropical seas. They frequent es¬ 
pecially estuaries and river-mouths, 
and in some cases make their way 
over a hundred miles from the 
sea. Although saw-fishes possess 
all the essential characteristics of 
the rays proper, they retain the 
elongate form of the body of 
^ sharks, the tail being excessively 
muscular and the sole organ of 
locomotion. The “ saw ” (fig. j) 
is a flat prolongation of the snout, 
with an endoskeleton which con¬ 
sists of three to five cartilaginous 
" tubes; Uiese are the rostral pro¬ 
cesses of the cranial cartilage and 
arc found in all rays, thou^ com- 
“ monly much shorter. The in- 
’ tegument of the saw is hard, 
covered with shagreen; and a 
scries of strong teeth, sharp in 
‘ front and flat 

behind, are em¬ 
bedded in it, in 
alveolar .sockets, 
on each side. 
The saw is a for¬ 
midable weapon 
of offence, by 
means of which 
the fish tears 
pieces of flesh 
off the body of 
its victim, or 
rips open its 
abdomen to feed 
, on the intes- 
) tines. The teeth 
proper, with 
which the mouth 
is armed, arc 
extremely .small 
and obtuse, and 
unsuitable for 
wounding or 
seizing animals. 
Saw-fishes are 
abundant in the 
tropics; in their stomachs pieces of intestines and fragments 
of cuttle-fish have been found. They grow to a large size. 



Fio. i,—•Pristis psrtotitti. 
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The ray^ of the second family, Rhinobatidae, bear a stronv 
resemblance to the saw-fishes, but lack the saw. Their teeth are 
cons^uently niore developed, flat, obtuse, and adapted for 
^shmg Urd-shelled marme animals. There are abo^ twenty 
kn^ spteies, from tri^cal and subtropical seas. 

The third ^ily, Torpedinidae, indudes the electric rays. 
For the peculiar organ {fig, 2) by which the electricity is pro- 
duced, see Ichthyology. The fish uses this power voluntarily 
either to defend itself or to .stun or kill the smaller animokon 




Fic. 2.— Torpe^ Hares (Mediterranean). A portion of the skin 
on the left side has been removed to show the electric organ. 

which it feeds. To receive the shock, the object must complete 
the galvanic circuit by communicating with the fish at two 
distinct points, eitlier Erectly or through the medium of some 
conducting body. The electric currents created in these fishes 
exercise all the other known powere of electricity : they render 
the needle magnetic, decompose chemical compounds and emit 
the spark. The dorsal surface of the electric organ is positive, 
the ventral negative. Shocks from a large healthy fish will 
temporarily paralyse the arms of a strong man. The species of 
the genus Torpedo are distributed over the coasts of the Atlantic, 
Pacific and Indian Ocean, and at least one reaches the coasts of 
Great Britain {T. kebetans). On the west coast of North 
America T . califomica occurs, while on the Atlantic coast there 
is found the black crampfish (T. occidenuUis). This latter is said 
to reach a weight of 200 lb, but such gigantic specimens 
are scarce, and prefer sandy ground at some distance from the 
shore, where they are not disturbed by the agitation of the 
surface-water. Seven genera with about fifteen species have 
beffl described, mostly from the warmer seas. All the rays of 
this family have, like electric fishes generally, a smooth ittld naked 
Ijody. 

The fourth family, Raiidae, cBmprises the skates arid rays 
proper, or Rota. More than thirty species are known, chiefly 
from the temperate seas of both hemispihercs, but much more 
numerously from the northern than the southern. A few species 
descend to a depth of neariy 600 fathoms, withoi^, however, 
essentially differing from their surface congeners, ^ys, as is 


indicated by their shape, are bottom-fishes, living on flat sandy 
ground, general y at no great distance from the coast or the 
surface. They le^ a sedentary life, progressing, lika the flat- 
mhes, by an undulatorjr motion of the greatly extended pectoral 
fins, the thin slender tail having lost the function of an organ of 
locomotion, and acting merely as a rudder. They are carnivor¬ 
ous and feed exclusively on molluscs, crustaceans anfl fishes, 
some of the species possess a much larger and more pointed 
snout than the others, and are popularly distinguished as 
“ skates.” The following are known as inhabitants of the 
Brit sh .seas :—(a) short-snouted species : (i) the thomback 
(J?. clavata), (*) the homelyn or spotted ray (R. maeulata), 
(3) the starry ray (R. radiata), (4) the cuckoo or sandy ray 
fR. eircularis); (b) long-snouted species: (5) the common skate 
(R.bcuis), (6) the flapper skate or jumbo skate (R.fmcrorhytuhus), 
(7) the burton skate (R. alba), (8) and (9) the shagreen skates 
(R. oxyrhynchus and R. fullonica). A few deep-sea species are 
known, including R. abyssicola from 1588 fathoms off the coast 
of British Columbia. Most of the skates and rays are eaten, 
except during the breeding season ; and even the young of the 
former are esteemed as food. The skates attain to a much 
larger sire than the rays, viz. to a width of 6 ft. and a weight of 
400 and 500 lb. 

The members of the fifth family,'I’rygonidae or sting-rays, are 
distinguished from the rays proper by having the vertical fins 
replaced by a strong spine attached to the upper side of the tail. 
.Some fifty species are known, which inhabit tropical more than 
temperate seas, some species being found in great tropical rivers 
over 1000 m. from the sea. The spine is barbed on the sides 
and is a most effective weapon of defence; by lashing the tail 
in every direction the sting-rays can inflict dangerous or at least 
extremely painful wcunds. The danger arises from the lacerated 
nature of the wound rather than from any specially poisonous 
property of the mucus inoculated. Generally only one or two 
spines are developed. Sting-rays attain to about the same size 
as the skates and are eaten on the coasts of the Mediterranean 
and elsewhere. One species (Trygon pastinaca) is not rarely 
found in the North Atlantic and extends northw’ards to the 
coasts of Ireland, England and Norway. 

The rays of the sixth and last family, Myliobatidae, arc popu¬ 
larly known under various names, such as " devil-fi,shcs,” 
■' sea-devils ” and “ eagle-rays.” In them the dilatation of the 
body, or rather the development of the pectoral fins, is carried to 
an extreme, whilst the tail is very thin and sometimes long like 
a whip-cord (fig. 3). Caudal spines are generally present and 
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Fig. j,.—Aelobtitis tiariiHiTi (Indo-Pacific Ocean). 


similar to those of the sting-rays. In the enormous ‘ sea-devils, 
sometimes classed as a separate family (Mobulidae), the anterior 
part of liie pectoral fin is detached and forms a “ cephalic ” lobe 
or pair of lobes in front of the snout. The dentition consists of 
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perfectly flat molars, adapted for rru.shing hard substances. In 
someof the eagle-rays the molars are large and tessellated (fig. 4), 



in others extremely small. Of the twenty-.seven species which 
are known, from tropical and temperate seas, the majority attain 
a very large and some an enormous size; one mentioned by Risso, 
which was taken at Messina, weighed 1*50 lb. A foetus taken 
from the uterus of the mother (all eagle-rays are viviparous), 
captured at Jamaica and preserved in the British Museum, is 5 ft. 
broad and weighed 20 th. The mother measured 15 ft. in width 
and as many in length, and was between 3 and 4 ft. thick. At 
Jamaica, where tliese rays are well known under the name of 
“ devil-fishes,” they are frequently attacked for sport’s sake, 
but their capture is uncertain and sometimes attended with 
danger. The eagle-ray of the Mediterranean and Atlantic 
{Myliabatis aquila) is occasionally found off the British coasts. 

(A. C. G.; J. G. K.) 

HAY (or Wray, as he wrote his name till 1670), JOHN (1628- 
1705), sometimes called the father of English natural history, 
was the son of the blacksmith of Black Notley near Braintree 
in Essex, where he was bom on the 29th of November 1628, 
or, according to other authorities, some months earlier. From 
Braintree school he was .sent at the age of sixteen to Catharine 
Hall, Cambridge, whence he removed to Trinity College after 
about one year and three-quarters. His tutor at Trinity was 
Dr James Dnport (1606-1679), regius professor of Greek, and 
his intimate friend and fellow-pupil the celebrated Isaac Barrow. 
Ray WHS chosen minor fellow of Trinity in 1649, and in due 
course became a major fellow on proceeding to the master’s 
degree. He held many college offices, becoming successively 
lecturer in Greek (i65i),muthematics (1653),and humanity (1655), 
praeleclor (1657). junior dean (1657), and college steward (1659 
and 1660); and according to the habit of the time, he was 
accustomed to preach in his college chapel and also at Great 
St Mary’s before the university, long before he took holy orders. 
Among his sermons preached before his ordination, wliieh was 
not till the 23rd of December 1660, were the famous discourses 
on The Wisdom 0] God in the Creation, and on the Chaos, Deluge 
and Dissolution oj the World. Ray’s reputation was high also 
as a tutor; and he communicated his own passion for natural 
history to .several pupils, of whom Francis Willughby is by far 
the most famous. 

Ray’s quiet college life closed when he found himself 
unable to sul>scribc to the Act of Uniformity of i66x, and was 
obliged to give up his fellowship in 1662, the year after I.sanc 
Newton had entered the college. We are told by Dr Derham 
in his Lije of Ray that the reason of his refusal “ was not (as 
some have imagined) his having taken the ‘ Solemn laiague and 
Covenant,’ for that he never did, and often declared that he 
ever thought it an unlawful oath; but he said he could not 
declare for those tliat had taken the oath that no obligation 
lay upon them, but feared there might.” From this time on¬ 
wards he seems to have depended chiefly on the bounty of 1 is 
pupil Willughby, who made Ray his constant companion while 
he lived, and at his death left him £60 a year, with the charge of 
educating his two sons. 
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In the spring of 1C63 Ray started together with Willughby 
and two other pupils on a tour through Europe, from which he 
returned in March 1666, parting from Willughby at Montpellier, 
whence the latter continued his journey into Spain. He had 
previously in three different journeys (1658, i66i, 1662) 
travelled through the greater part of Great Britain, and selec¬ 
tions'from his private notes of these journeys were edited by 
George Scott in 1760, under the title of Mr Ray’s Itineraries. 
Ray himself published an account of his foreign travel in 1673, 
entitled Observations topographical, moral, and physiological, 
made on a Journey through pari of the Lore Countries, Germany, 
Italy, and France. From this tour Ray and Willughby returned 
laden with collections, on which they meant to base complete 
systematic descriptions of the animal and vegetable kingdoms. 
Willughby undertook the former part, but, dying in 1672, left 
only an ornithology and ichthyology, in themselves v<vst, for 
Ray to edit; white the latter used the botanical collections for 
the groundwork of his Methodus plantarum nova (1682), and 
his great Histaria generalis plantarum (3 vols., 1686, 1688, 
J704). The plants gathered on his British tours had already 
been described in his Catalogus plantarum Angliae (1670), which 
work is the basis of all later English floras. 

In 1667 Ray was elected a fellow of the Royal Society, and 
in 1669 he published in conjunction with Willughby his first 
paper in the Philosophical Transactions on “ Experiments 
concerning the Motion of Sap in Trees.” They demonstrated 
the ascent of the sap through the wood of the tree, and supposed 
the sap to " precipitate a kind of white coagulum or jelly, 
which may he well conceived to be the part which every year 
between bark and tree turns to wood and of which the leaves 
and fruits are made.” Immediately after his admission into 
the Royal Society he was induced by Bishop John Wilkins to 
translate his Real Character into Latin, and it seems he actually 
completed a translation, which, however, remained in manu¬ 
script ; his Methodus plantarum nova was in fact undertaken as 
a part of Wilkins’s great clossificatory scheme. 

In 1673 Ray married Margaret Oakley of l,aunton (Oxford); 
in 1676 he went to Sutton Coldfield, and in 1677 to Falbome 
Hall in Essex. Finally, in 1679, he removed to Black Notlcy, 
where he afterwards remained. His life there was quiet and 
uneventful, but embittered by bodily weakness and chronic 
sores. He occupied himself in writing books and in keeping 
up a wide scientific corre.spondence, and lived, in spite of his 
infirmities, to the age of .seventy-six, dying at Black Notley on 
the 17th of January 1705. The Ray .Society, for the publica¬ 
tion of works on natural history, was founded in his honour in 
18.14. 

Kay's first book, the Catalogus plantarum circa CatUahrigiani 
nasoentium (1660, followed by appendices in 1663 and 1685), was 
written in conjunction with his " amicissimus ot individuus comes," 
John Nid. The plants, fiaO in number, are ennnierated alphabeti¬ 
cally, but a system of classification diflering little from Caspar 
Jdauhin's is sketched at the end of the book ; and the notes contain 
many curious references to other parts ol natural history. The 
stations of the plants are minutely described ; and Cambridge 
students still gatuer some of their rarer plants in the copses or 
chalk-pits where he found them. The book shows signs of his 
indebtedness to Joachim Jung of Hamburg, who had died in 1657, 
leaving his writings unpublished ; but a MS. copy .of some of them 
was sent to Ray by Samuel Hartlih in 1660. Jung invented or gave 
precision to many technical terms which Ray and others at once 
made use of in their descriptions, and which are now classical; and 
his notions of what constitutes a specific distinction and what 
characters are valueless as such seem to have been adopted with 
little change by Ray. The first two editions of the Catalogus 
plantarum AngUae (1670, i677j were likewise arranged alphabeti¬ 
cally ; but in the Synopsis sHrpium Brilannicarum (ifigo, 1696, 
also re-edited by Dillcnius, 1724, and by Hill, 1760) Ray applied 
the scheme of classification which he had by that time elaborated 
in the Methodus and the Historia plantarum. The Methodus flanh 
arum nova (i6Sx) was largely based on the works of Caesalpinus 
and Jung, and still more on that of Robert Morison of Oxford. The 
greatest merit of this hook is the use of the number of cotyledons 
ns a basis of classification; though it must be remrarbered that 
the difference between the monocotyledonous and dicotyledonous 
embryo was detected by Nehemiah Grow. After dividing plants 
into nowcrless and flowering, Ray says, " Floriferas dividemus in 
Dicotylodones, quarum semina sata Innis follis anomalis, seminal- 


ibu.s dictis, quae cotyledonorum uaum pracstant, e terra exeunt, 
vcl in binos saltern lobos dividuntur, quamvis eos supra terrem 
folioruni specie non efferunt; ct MonocotyIcdone.s, quae nee folia 
bina semipalia efferunt nec lobos binos condunt. Hacc divisio 
ad arborcs etiam extendi potest; siquidem Palmae ct congencrcs hoc 
resjiectu codem modo a reliquis arboribus differunt quo Monocotyle- 
dones a reliquis herbis.” But a serious blemish was his persistent 
scparatirai of trees from herbs, a di.stinction whose falsity had been 
exposed by J ung and others, but to which Ray tried to give scientific 
foundation by denying the existence of buds in the latdcr. At this 
time he based his classification, like Caesalpinus, chiefly upon the 
fruit, and he distinguished several natural groups, such as the 
gra-sses, Lnbiatae, Umhelliferae and Papilionaceae. The classifica¬ 
tion of the Methodus was extended and improved in the Hitlnria 
plantarum, but was disfigured by a large class of Anomatae, to include 
forms that the other orders did not easily admit, and by the separa¬ 
tion of the cereals from other grasses. This vast book enumerates 
and describes all the plants known to the author or described by 
his predecessors, to the number, according to Adamson, of 18,613 
species. In the first volume a chapter '’Do plaiitis in genere " 
contains an account of all the anatomical and physiologic^ know¬ 
ledge of the time regarding plants, with the recent speculations 
and discoveries of Caesalpinus, Grew, Malpighi and Jung ; and 
Cuvier and Dupetit Tliouars, declaring that it was this chapter 
which gave acceptance and authority to these authors’ works, say 
that “ the best monument that could be erected to the memory of 
Ray would be the repnblicution of this part ol his work separately.” 
The Stirpium Europaearum extra Britannias nascentium Sylloge 
(nig4) is a much amplified edition of the catalogue of plants collected 
on his own European tour. In the preface to this book he first 
clearly admitted the doctrine of the sexuality of plants, which, how¬ 
ever. lie bad no share in establishing. Here also begins his long 
controversy with Riviiius (Augu.stus Quirinus Bachmann) which 
chiefly turned upon Ray’s indefensible sep.'xration of ligneous from 
herbaceous plants, and also upon what he conceived to Iw the mis¬ 
leading reliance that Rivimts placed on the characters of the corolla. 
But in the second edition of his Methodus U703) lie followed Rivinus 
and J. P. de Tournefort in taking the flower in.stcad of the fruit as 
his basis of classification! ho was no longer a fmcticist but a 
corollist. 

Besides editing his friend Willughby’s books, Ray wrote several 
zoological works of his own, including Synopsis methodica Aninmlium 
QuttdntpeUum ei Serpentini Generis (1693), that is to say, Ixith 
mammals and reptiles, and Synop.sis methodica Avium et Pisciwu 
(1713); the latter was published iiosthumously, as was also the 
more importanf Historia Jnseclorum (1710), which embodied a 
great mass of Willughby’s notes. 

Most of Ray’s minor works wero the outcome of his facultj’ for 
carefully amassing facts; for instance, his Collection of English 
Proverbs (1O70), his Collection of Out-of-the-wiy English Words 
(1674), his Collection of Curious Travels arrd Voyages {109.3), and his 
Dictionanolum trilingue (1O75. jth edition as Nomenclator elassicus, 
17001. The last was written for the use of Willughby’s sons, his 
pupils; it pas.sed through many editions, and is still useful for 
its careful identifications of plants and animals mentioned by 
Greek and Latin writers. But Ray’s influence and reputation 
liavc depended largely upon his two books entitled The- Wisdom 
of God manifested in the Works of the Creation (lOgi), and Miscellane¬ 
ous Discourses concerning the Dissolution and Changes of the World 
(1692). The latter includes three cs.says on " The Primitive Chaus 
and Creation of the World,” “ The General Deluge, its Cau.scs 
and Effects,” and " The Dissolution oi the World and Future 
Conflagrations.” The germ of these works was contained in 
sermons preached long before in Cambridge. Both books obtained 
immediate popularity, and the former, at least, wa.s translated 
into several languages. In The Wisdom of God, S-c., Ray recites 
innumerable examples of the perfection of organic mechanism, 
the multitude and variety of living creatures, the minutene.ss and 
usefulness of their parts, and many, if not most, of the familiar 
examples of purpo.sivc adaptation and design in nature were 
suggested by him, such as the structure of the eye, the hollowness 
of the bone.s, the camel’s stomach and the hedgehog’s armour. 

Authorities. — Select Hemains, Itineraries and Life, by Dr 
Derham, edited by George Scott, 1740 ; notice by Sir J. E. Smith 
in Rees’s Cyclopaedia ; notice by Cuvier and A. Dupetit Thouara 
in the Biopaphie universelle ; all these were collected under tho 
title Memorials of Ray, and edited (with the addition of a complete 
catalogue of his works) by Dr Edwin Lankester, 8vo (Ray Society), 
1846; Correspondence (with Willughby, Martin Lister, Dr Robin.son, 
Petiver, Derluim, Sir Hans Sloane and others), edited by Dr 
Derham, 1718 ; Selections, with additions, edited by Lankester 
(Ray Society), 1848. For accounts of Kay's system of classification, 
sec Cuvier, Lefons hist. s. Sci. I^at., p. 488 ; Sprengel, Gesch. d. 
Botanik, ii. p. 40 ; Sachs, Gesch, d. Botanik ; also Whcwell, Hist. 
Ind. Sci., iir p. 332 (cd. 1847), and Wood, art. " Classification ’’ 
In Rees’s Cyclopaedia. (I>. W. T.) 

BAYAH (Arabic ra'iyah, peasants, subjects, flock, herd, 
raa, to pasture, cf. “ ryot," an Indo-Persian variant of the same 
word), the name given to the non-Moslem subjects of a 
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Mahommcdan ruler; all who pay the haraj or poll-tax levied 
on unbelievers. Five classes of rayahs existed under Turkish 
rule,—(i) the Greek, or Roum milleti ; (2) the ArrSenian, or 
Emeni milleti ; (3) the Catholic Armenians— eremeni galoliki 
milleti ; (4) the Latin Cluristians, or Roum gataliki milleti; and 
(5) the Jews, or ichondi milleti. The name rayaluis most 
commonly used of the peasants, but it does not apply only to the 
agricultural populations. It depended on status, fixed by 
religious faith. 

RAYLEIGH. JOHN WILLIAM STRUTT. 3rd baron 
(r 8 j 5 - ), English physicist, was bom in F.ssex on the 12thof 

November 1842, being the son of the 2nd tjaron.' Going to 
Trinity College, Cambridge, he graduated as senior wrangler in 
1865, and obtained the first Smith’s prize of the year, the second 
being gained by Professor Alfred Marshall. He married in 
1871 a sister of Mr A. J. Balfour, and succeeded to the title 
in 1873. From 1879 to 1884 he was Cavendish professor of 
experimental physics in the university of Cambridge, in 
succession to Clerk Maxwell; and in 1887 he accepted the post 
of professor of natural philosophy at the Royal Institution of 
Great Britain, which he resigned in 1905. His early mathe¬ 
matical and physical papers, written under the name of J. W. 
Strutt, made him known over Europe ; and his powers rapidly 
matured until, at the death of Clerk Maxwell, he stood at the 
head of British physicists. Sir George Stokes and Lord Kelvin 
alone excepted. The special feature of his work is its extreme 
accuracy and definiteness ; he combines the highest mathe¬ 
matical acumen with refinement of experimental skill, so that 
the idea of ranking him as higher in one department than 
another does not arise. His experimental inve.stigations are 
carried out with plain and usually home-made apparatus, the 
accessories being crude and rough, but the essentials thought¬ 
fully designed so as to compass in the simplest and most perfect 
manner the special end in view. A great part of his theoretical 
work con.sists in resurveying things supposed superficially to be 
alreiidy known, and elaborating their theory into precision and 
completeness. In this way he has gone over a great portion of 
the field of physics, and in many cases has either said the last 
word for the time being, or else started new and fruitfui develop¬ 
ments. Possessing an immense range of knowledge, he has 
filled up lacunae in nearly every part of physics, by experiment, 
by calculation, and by clear accurate thought. The following 
branches have especially felt his influence chemical physics, 
capillarity and viscosity, theory of gases, flow of liquids, photo¬ 
graphy, optics, colour vision, wave theory, electric and magnetic 
problems, electrical measurements, elasticity, sound and 
hydrodynamics. The numerous .scientific memoirs in which his 
original work is set forth were collected under his own editorship 
in four large volumes, the last of which was published in 1903. 
His most extensive single work is a book on Sound, which, in 
the second edition, has become a treatise on vibrations in 
general. His familiarity with the methods of mathematical 
analysis and a certain refinement of taste in their application 
have resulted in great beauty of form. His papers are often 
difficult to read, but never diffuse or tedious ; his mathematical 
treatment is no\'er needlessly abstruse, for when his analysis is 
complicated it is only so because the subject-nmtter is com¬ 
plicated. Of discoveries superficially sensational there are few 
or none to record, and the weight of his work is for the most 
part to be appreciated only by professed physicists. One 
remarkable discovery, however, of general interest, was the 
outcome of a long series of delicate weighings and minute 
experimental care in the determination of the relative density 
of nitrogen gas—undertaken in order to determine the atomic 
weight of nitrogen—namely, the discovery of argon, the first of a 
series of new substances, chemically inert, which occur, some 
only in excessively minute quantities, as constituents of the 
I The barony was created at George TV.'s coronation in 1821 for 
the wife of Joseph Holden Strutt. M.P. for Maldon {1790-1826) 
and Okehanapton (182O-1830), who had done great service during 
the French War as colonel of the Essex militia. He died in 1845, 
his wife, 'the baroness, predeceasing him in 1836. Their eon 
fd. 2873) was the 2nd baron. 


earth’s atmosphere. Lord Rayleigh had an interest in abnormal 
psychological investigations, and became a member and vice- 
president of the Society for Psychical Research. He was one of 
the original members of the Order of Merit, instituted in con¬ 
nexion with the coronation of King Edward VII. In 1904 he 
was awarded a Nobel prize, and at the end of 1905 he bacame 
president of the Royal Society, of which he had been elected 
a fellow in 1873, and had acted as secretary from 1883 to 1896. 
He remained president till 1908, in which year he was chosen to 
succeed the 8lh duke of Devonshire as chancellor of Cambridge 
University. 

l^or a popular but authentic account of some of I.ord Rayleigh’s 
scientific work and discoveries, see an article by Sir Oliver Lodge 
in the National Review for September 1898. 

RAYMOND, HENRY JARV1S(i82o-i 869), American journalist, 
was bom near the village of Lima, Livingston county, New 
York, on the 24th of January 1820. He graduated from the 
university of Vermont in 1840. After assisting Horace Greeley 
(}.».) in the conduct of more than one newspaper, Raymond in 
1851 formed the firm of Raymond, Jones & Co., and the first 
issue of the New York Times appeared on the i8th of September 
1851; of this journal Raymond was editor and chief proprietor 
until his death. Raymond was a member of the New York 
Assembly in 1850 and 1851, and in the latter year was speaker. 
He supported the views of the radical anti-slavery wing of the 
Whig party in the North. His nomination over Greeley on the 
Whig ticket for lieutenant-governor in 1854 led to the dissolution 
of the famous political “ firm ” of Seward, Weed and Greeley. 
Raymond was elected, and served in 1854-56. He took a 
prominent part in the formation of the Republican party, and 
i drafted the famous “ Address to the People ” adopted by the 
[ Republican convention which met in Pittsburg on the 22nd of 
I February 1856. In 1862 he was again a member, and speaker, 
of the New York Assembly. During the Civil War he supported 
Lincoln’s policy in general, though deprecating his delays, and he 
was among the first to urge the adoption of a broad and liberal 
attitude in dealing with the people of the South. In 1865 he was 
adelegate to the National Republican Convention, and was made 
a member, and chairman, of the Republican National Committee. 
He was a member of the National House of Representatives in 
1865-67, and on the 22nd of December 1865 he ably attacked 
Thaddeus Stevens’s theory of the “ dead ” states, and, agreeing 
with the President, argued that the states were never out of the 
Union, inasmuch as the ordinances of secession were null. In 
consequence of this, of his prominence in Ihe Loyalist (or 
National Union) Convention at Philadelphia in August 1866, 
and of his authonship of the “ Address and Declaration ot 
Principles,” issued by the convention, he lost favour with his 
party. He was removed from the chairmanship of the Re¬ 
publican National Committee in 1866, and in 1867 his nomina¬ 
tion as minister to Austria, which he bad already refused, was 
rejected by the Senate. He retired from public life in 1867 and 
devoted his time to newspaper work until his death in New York 
city on the i8th of June 1869. Raymond was an able and 
polished public speaker; one of his best known speeches was a 
greeting to Kossuth, whose cause he warmly defended. But his 
great work was in elevating the style and general tone of 
American journalism. He published several books, including a 
biography of President Lincoln— The Lije and Public Services oj 
Abraham Lincoln (1865), which ii; substance originally appeared 
as A History oj the Administration oj President Lincoln (1864). 

See Augustus Maverick. Henry J. Raymond and the New York 
Press for Thirty Years (Hartford, Conn., 1870) ; and " Extracts 
from the Journal of Henry J. Raymond,” edited by hia son, Henry 
11 . Raymond, in Scribners' Monthly, vols. xix. and xx. (New York, 
1879-80). 

RAYMOND OF SABUNDE, or Sabiende (fl. 1434), Spanish 
scholar, was a teacher of medicine and philosophy and finally 
regius professor of theology at Toulouse. His Liber naturae sive 
creaturarum, &c. (written 1434-36), marks an important stage in 
the history of Natural Theology. The 'book was directed 
against the position then eenerallv held, that reason and faith. 
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philosophy and theology were antithetical and irreconcikhle. 
Raymond declares that the book of Nature and the Bible are 
both Divine revelations, the one general and immediate, the 
other specific and mediate. The Eiitio Pritueps of the book, 
which found many imitators, is undated but probably belongs 
to I/<84 ; there are many subsequent editions, one by J. F. von 
Seidel as late as 185a. In 1595 the Prologus was put on the 
Index for its declaration that the Bible the only source of 
revealed truth. ]dontaigne(£»isyr, bk.ii.ch.xii., “An Apoli^e 
of Raymond Sebond ”) tells how he translated the book into 
French and found “ the conceits of the author to be excellent, 
the contexture of his work well followed, and his project full of 
pictie. . . . His drift is bold, and his scope adventurous, for he 
undertaketh by humane and naturall reasons, to establish and 
verific all the articles of Christian religion against Atheists.” 

See D. Beulct, U« inemnu cilibrt: rtchmius tt 

crUiq\te$ i«r Raymond d» Sabunde (Paris, 1875). 

BAYHUMD, prince of Antioch (1099-1149), was the son of 
William VI., count of Poitou. On the death of Bohemund II. of 
Antioch (g.v.), the principality devolved upon his daughter, 
Constance, a child of some tlircc years of age (1130). Fulk, 
the king of Jerusalem, and, as such, guardian of Antioch, was 
concerned to find a husband for her, and sent envoys to England 
to offer her hand to Raymund, who was then at the court of 
Henry I. Raymund accepted the offer, and stealing in disguise 
through southern Italy, for fear of apprehension by Roger of 
Sicily, who claimed the inheritance of Antioch os cousin of 
Bohemund I., he reached Antioch in 1135. Here he was married ! 
to Constance by the patriarch, but not until he had done him 
homage and fealty. The marriage excited the indignation 
of Alice, the mother of Constance, who had been led by the 1 
patriarch to think that it was she whom Raymund desired to ! 
wed; and the new prince had thus to face the enmity of the 
princess dowager and her party. In 1137 he liad also to face 
the advent of the eastern emperor, Jolm Comnenus, who liad 
come south partly to recover Cilicia from Leo, the prince of 
Armenia, but partly, also, to assert his rights over Antioch. 
Raymund was forced to do homage, and even to promise to cede 
his principality as soon os he was recompensed by a new fief, 
which John promised to ciuve for him in the Mahommedan 
tenitory to the cast of Antioch. 'lEcexp^ition of 1138, in 
which Raymund joined with John, and which was to conquer 
this territory, naturally proved a failure: Raymund was not 
anxious to help the emperor to acquire new territories, when 
their acquisition only meant for him the loss of Antioch; and 
John had to return unsuccessful to Byzantium, after vainly 
demanding from Raymund the surrender of the citadel of 
Antioch. There followed a struggle between Raymund and the 
patriarch. Raymund was annoyed by the homage which he 
had been forced to pay to the patriarch in 1135; dubious 

validity of the patriarch’s election offered a handle for opposition. 
Eventually Raymund triumphed, and the patriarch was deposed 
(1139). In 1143 John Comnenus returned to the attack ; but 
Raymund refused to recognize or renew his previous submission; 
and John, though he ravaged the neighbourhood of Antioch, 
was unable to effect anyttiing agsdnst him. When, however, 
Raymund demanded from Manuel, who had succeeded John in 
1143, the ceasion of some of theCilician towns, he found that he 
had met his match. Manuel forced him to a humiliatmg visit to 
Constantinople, during which he renewed his oath of homage 
and promised to receive a Greek patriarch. The last event of 
importance in Raymond’s life was the visit to Antioch in 1148 of 
Louis VII. and his wife Eleanor, Raymund's niece. Raymund 
sought to prevent Louis from going south to Jerusalem, and to 
induce him to stay in Antioch and help in the conquest of Aleppo 
and Caesarea. Perhaps for this end he acquired an influence 
over his niece^ which was by some jntevjpeoted as a guHty 
intimacy. At any rate Louis hwtily left Antioch, and Raymund 
was balked in'his plans. In 1149 in baUle during 

an e^^tion against Nureddin. Raymond is described by' 
'WiUiHHtOf Tyre (the main authority for his career) as handsome 
and a&ble j pre-eminent in the use of arms and military experi- 
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ence ; litUratorwn, lieei ipse iUiteroRts esset, euUor (he caused the 
Chanson des ehetifs to be composed); a re^ar churchman and 
a faithful! husband; but headstrong, irascible and unreasonable, 
with too great a passion for gamblmg (bk. xiv. c. xxL). 

For bis career see Rey in ihe Revue de I'orient loHn, voL iv. 

(E. Br.) 

BA YMUND OF TOULOUSE (sometimesalsocalled Raymimd of 
St Giles, after a to?vn to the south of Nimes), count of !^ovence, 
one of the leaders of the first Crusade. According to an Armenian 
authority, he had lost an eye cm a pilgrimage to Jerusalem 
before the first Crusade; but the statement prc^ably rel'cs on 
the fact that he was one-eyed, vir monoculus. He is also re¬ 
corded to have fought against the Moors in Spain before 1096 ; 
and it is certain that he was the first of the {nrinces of the West 
to take the cross after Pope Urban’s sermon at Clermont. The 
oldest and the richest of the crusading princes, the count of 
Provence started, at the end of October 10^, with a large com¬ 
pany, which included his wife, his son, and Adhemar, bishop of 
Fuy, the Papal Legate. His march lay by Rogusa and Scutari 
to Durazzo, whence be struck eastward, along the route also 
used by Bohemund, to Constantinople. At the end of April 
1097 he was with difficulty induced to take a somewhat negative 
oath of fealty to Alexius; for the obstinacy which was one of 
his characteristics, coupled perhaps with some hope of acquiring 
new territories, made him reluctant to submit like the other 
crusaders to Alexius. He was present at Nicaea and Dory- 
laeura; but he first showed his hand in October 1097, when, 
as the army neared Antioch, and a rumour was spread that 
Antioch had been deserted by the Turks, he sent a detachment in 
advance to occupy the city—an action which presaged his 
future difficulties with Bohemund, the would-be prince of 
Antioch. In the siege of Antioch (which was far from having 
been deserted) Raymund played his part. When the city was 
taken by Bohemund (June 1098), the count garrisoned the 
pdatium Cassiani (the palace of the emir. Vagi Sian) and the 
lower over the Bridge Gate. He lay ill during the second siege 
of Antioch by Kerbogha ; but in his camp a great spiritualistic 
activity culminated in the discovery of tlie Holy Lance by the 
Provencals. The miracle stimulated the crusaders to defeat 
Kerbogha: the Lance itself, discovered by the Provencals and 
carried henceforward by their count, became a valuable asset in 
Raymund’s favour ; and he began to put difficulties in the way 
of Bohemund’s retention of Antioch, obstinately alleging the 
oath to Alexius, and refusing to surrender the positions in the 
city which he had occupied. A struggle thus arose between the 
Provencals and the Normans, partly with regard to the genuine¬ 
ness of the Lance, which the Normans naturally doubted, and 
partly with regard to the possession of Antioch—the real issue 
at stake. Raymund was the first of the princes to leave Antioch, 
moving southward in the autumn of 10^ to the siege of Marra, 
but leaving a detachment of his troops in Antioch. With Bohe- 
mund left behind in Antioch; with the possession of the Holy 
Lance to give him prestige; and with the wealth which he had 
at his disposal, the count of Provence now definitely began to 
figure as the leader of the Crusade. If he could have consented 
to leave Bohemund in possession of Antioch and push south¬ 
ward, he might have achieved much. But he could not stomach 
the greatness of Bohemund; and when the Normans turned 
his troops out of Antioch in January 1099, he marched from 
Marra (which had been captured in December 1098) into the 
emirate of Tripoli, and began the siege of Area (February 1099), 
evidently with the idea of founding a power in Tripoli which 
would chock the expansion of Bohemund’s principality to the 
south. The siege of Area was protracted; and the selfish policy 
of the count, which thus deferred the march to Jerusalem, 
lost Irim oU support from the maa« of the crusaders. A wave of 
indignation in the ranks, and the inducements which the emir 
of Tripoli offered to the otlier princes, forced Raymund to desist 
from the siege (May 1098), and to march southwards to Jerusa^ 
lem. After the capture of Jerusalem, Raymund was offered, 
but refused, the advocacy of the Holy Sepulchre. He' alleged 
bis reluctance to rule in the city in which Christ had suffered: 



RAYMUND OF TRIPOU—RAYNAL 


h is perhaps permissible to suspect that he hankered for the 
principality of Tripoli and the renewal of hostilities with 
Bohemund, As at Antioch, so at Jerusalem, he fel^ into strife 
with the new ruler ; and it was only with difficulty that Godfrey 
was able to secure from him the possession of the Tower of 
David, which he had originally occupied. The grasping nature 
of Raymund again i^peared after the battle of Asetflon, when 
bis eagerness to occupy Ascalon for himself prevented it from 
being occupied at all; while Godfrey also blamed him for the 
failure of his army to capture Arsuf. It almost seems as if the 
count could not appear without becoming a centre of storms; 
and when he went north, in the winte of 1099-1 too, his first 
act was one of hostility against Bobemund, from whom he 
helped to wrest Laodicca. From Laodicea he went to Con* 
stantinople, where he fraternized with Alexius, the great enemy 
of his own enemy Bohemund. Joining in the ill-fated Crusade 
which followed in the wake of the First, he was successful in 
escaping from the debacle, and returning to Constantinople. In 
110* he came by sea from Constantinople to Antioch, where he 
was imprisoned by Tancred, regent of Antioch during the cap¬ 
tivity of Bohemund, and ^y dismissed upon promising not 
to attempt any conquests in the country between Antioch and 
Acre. He broke his promise, attacking and capturing Tortosa, 
and beginning to build a castle for the reduction of Tripoli (on 
the Mom Peregrinus). In this policy he was aided by Alexius, 
who was paturally willing to sec the erection of a tributary 
county of Tripoli to the south of Bohemund’s principality. In 
1105 Raymond died. He was succeeded by his nephew William, 
who in 1109, v;ith the aid of Baldwin I., captured the town 
and definitely established the county of Tripoli. William was 
ousted in the same year by Raymond’s eldest son Bertrand; 
and the county continued in the possession of his house during 
the i2th century.' 

Raymund of Toulouse represents the Provcnfal element m 
the first Crusade, as Bohemund represents the Norman, and 
Godfrey and Baldwin the Lotharingian. Religiosity, obstinacy 
and greed seem curiou.sly blended in his composition. The first 
(quality appears in the episode of the Lance, and in his renuncia¬ 
tion of the advocacy of Jerusalem: the second appears in the 
whole of his attitude to Bohemund; the thiid appears again 
and again, whenever the progress of the Crusades brought any 
new conquest. If in temperament he is the least attractive 
among the princes of the first Crusade, he was yet one of its 
foremost leaders, and he left his mark upon history in the 
foundation of the county of Tripoli. 

Raymund of Agiles, a clerk in the Provunjal army, gives the 
histo^ of the first Crusade from his master's point of view. For 
a modem account of Count Raymund's part in the crusading 
movement, one may refer to Rfihricht's works (sec Crcsaces). 

(K. Br.) 

RAYMOND OF TRIPOLI, the most famous of the descendants 
of Raymund of Toulouse, was a great-grandson of his eldest son 
Bertrand : his mother was Hodierna, a daughter of Baldwin II., 
and through her he was closely connected with the kings of 
Jerusalem. He became count of Trqwli in 1152, on the 
assassination of his father. In 1164 he was captured by Nur- 
eddin, and was only released in 1172 after a captivity of eight 
years. In 1174 he claimed the regency on behalf of Baldwin IV. 
(at once a minor and a leper), in virtue of his close relationship; 
and the claim was acknowlraged. After two years the regency 
seems to have passed to Reginald of Chatillon; but Raymund, 
who had marri^ the heiress nf the county of Tiberias, continued 
to figure in the affairs of the kingdom. His great ability pro¬ 
cured him enemies ; for two years, 1180-1182, Baldwin IV. was 
induced by evil advisers to exclude him from his territories. 
But as Saladin grew more threatening, Raymund grew more 
indispensable; and in 11S4 lie became regent for Baldwin V., 
on condition that, if the king died before his majority, his 
successor should be determined by the great powers of the West. 
Raymund conducted theregency with slidU, seeming a truce from 

1 For the future history of the county, see under Ravmukd or 
Tufoli and Borbmunc iv. 


935 

Saladin in 1185 ; but when Baldwin V, died, in 1186, all went 
wrong. Raymund summoned an assembly of the barons to 
Naplous to deliboiate on the situation ; but while they ddibei- 
ated, the supporters of Guy de Lusignan (the husband of Baldwin 
IV.’s sister, Sibylla) acted, and had him crowned, in defiance 
of the 8tq)ulation under which Raymund had become regent. 
The rest of the barons came over to Guy; and Raymund; left in 
isolation, retired to Tiberias and negotiated a truce for himself 
with Saladin. His ambiguous position led contemporaries to 
accuse him of treasonable correspondence with Saladin ; but his 
loyalty to the Christian cause was nobly shown in 1187, when 
he reconciled himself to Guy, and aided him in the battle of 
Hattin, which was engaged, however, in the teeth of his earnest 
advice. He escaped frwn the battle wounded, and ultimately 
retired to Tripoli, where he died (1187). 

In the corrupt society of the latter days of the kingdom of 
Jerusalem, Raymund showed himself at least os disinterested as 
any other man, and certainly more capable than the rest of his 
contemporaries. He might have saved Jerusalem, if Jerusalem 
could have been saved ; but his was the vox clamantis in deserto. 
“ He is worthy of the throne,” wrote a contemporary Arabic 
chronicler; “ he seems destined for it by nature, who has given 
him pre-eminent wisdom and courage." (E- Bk.) 

RAYNAU GUILLAUME THOMAS FRANgOIS (1713-1796), 
French writer, was born at Saint-Gcniez in Rouergue on the 
I2th of April 1713. He was educated at the Jesuit scliool of 
Pezenas, and received priest’s orders, but he was dismissed for 
unexplained reasons from the parish of Saint-Sulpice, Paris, 
to which he was attached, and thenceforward he devoted 
himself to society and literature. The Abbe Raynal wrote for 
the Mercurc de France, and compiled a series of popular but 
superficial works, which he published and sold himself. These— 
L’Histoire du stathoudirat (The Hague, 1748), VHisioire du 
parlement d’Angleterre (London, 1748), Anecdotes hisloriques 
(Amsterdam, 3 vols., 1753)—gained for him access to the salons 
of Mme. Geoffrin, Hcly6tius, and the baron d’HoIbach. He had 
the assistance of various members of the phiiosnphe coteries in 
his most important work, L’Histoire pitilosaphique et politique 
des itabUssements ei du commerce des Europeens dans les deux 
Indes (Amsterdam, 4 vols., 1770). Diderot indeed is credited 
with a third of this work, which was characterized by Voltaire 
as “ du rechauffe avec de la declamation.” The other chief 
collaborators were Pechm6ja, Holbach, Paulze, the farmer- 
general of taxes, the Abbe Martin, and Alexandre Deleyre. To 
this piecemeal method of composition, in which narrative 
alternated with tirades on political and social questions, was 
added the further disadvant^c of the lack of exact information, 
which, owing to the dearth of documents, could only have been 
gained by personal investigation. The “ philosophic ” decla¬ 
mations perhaps constituted its chief interest for the general 
public, and its significance as a contribution to democratic 
propaganda. The Histoire went through many editions, being 
revised and augmented from time to lime by Raynal; it was 
translated into the principal Europiean languages, and appieared 
in various abridgments. Its introduction into France was 
forbidden in 1779; the book was burned by the public execu¬ 
tioner, and an order was given for the arrest of the author, whose 
name had not appeared in the first edition, but was printed on 
the title page of the Geneva edition of 1780. Raynal escaped 
to Spa, and thence to Berlin, where he was coolly recwvcd by 
Frederick the Great, in spite of his connexion with the philpsapke 
party. At St Petersbuig he met with a more cordial reception 
from Catlierine IL, and in 1787 he was permitted to return to 
France, though not to Paris. He showed generosity in assigning 
a considemblc income to be divided annually among the peasant 
proprietors of upper Guienne. He was elected by Marseilles to 
the States-genaal, but refused to sit on the score of age. Raynal 
noi^ realized the impossibility of a peaceful revefiution, and, in 
terror of the proceedings for which the writings of himself and 
his friends had prepar^ the way, he sent to the Constituent 
Assembly an address, which was read on the 31st of May 1791, 
d^recating the violence of its reforms.' This address is said 
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by Sainte-Beuve (Nouveaux lundis, xi.) to have been composed 
chiefly by Clermont Tonnerre and Pierre V. Malouet, and it was 
regarded, even by moderate men, as ill-timed. The published 
Lettre dt Vabbi Raynal a I’AssetnhUe mtionale (loth Dec. 1790) 
was really the work of the comtc de Guibcrt. During the Terror 
Raynal lived in retirement at Passy and at Montlhcry. On 
the establishment of the Directory in 1795 he became a member 
of the newly organized Institute of France. He died in the 
next year on the 6th of March at Chaillot. 

A detailed bibliography of his works and ol those falsely attributed 
to him will Iw found in Quirard’s La France litliraire, and the same 
author’s Supercheries divoilies. The biography by A. lay, prefixed 
to Peuchet'b edition (Paris, 10 vola, 1810-1821) of the Histoire ... 
des Indes, is of small value. To this edition Peuchet added two 
supplementary volumes on colonial development from 1785 to 1824. 
See also the anonymous Rayno/ di»\asgui (1791) ; Cherhal Montreal, 
&loge . . . de G. T. Raynal (an. IV.) J a notice in the MoniteMf 
j vendemiaire, an. V.) ; B. Lunot, Biographie de Vahbi Raynal 
Itodei, 18GG) ; and J. Morley, Diderot (i8gi). 

RAYNALD OF ChAtILLON (d. 11R7), a knight in the .service 
of Constance, princess of Antioch, whom she chose for her 
husband in 1153, four years after the death of her first husband, 
Raymond (v-f.). One of Raynald’s first acts was a brutal 
assault on the patriarch of Antioch ; while two years later he 
made an unjustifiable attack on Cyprus, in the course of which 
the island was ravaged. The act brought its punishment in 
1159, when he had to humiliate himself before the emperor 
Manuel, doing homage and promising to accept a Greek 
patriarch ; and when Manuel came to Antioch in the same 
year, and was visited there by Baldwin III., Raynald led his 
horse into the city. Later in the year he was captured by the 
Mahommedans, during a plundering raid against the Syrian 
and Armenian peasants of the neighbourhood of Marash, and 
confined at Aleppo. His captivity lasted seventeen years. 
Released in 1176, he married Stephanie, the w'idow of Humphrey 
of Toron, and heiress of Krak and Mont Royal, to the S.E. of the 
Dead Sea—fortresses which controlled the trade-routes between 
Egypt and Damascus, and gave him access to the Red Sea. 
In November 1177, the head of the army of the kingdom, he 
won a victory over Saladin, who only escaped with difficulty 
from the pursuit. But in 1181 the temptation of the caravans 
which passed by his fortress proved too strong, and in spite of 
a truce between Saladin and Baldwin IV. he began to plunder. 
Saladin demanded reparations from Baldwin IV. Baldwin 
could only reply that he was unable to coerce his unruly vassal. 
The result was a new outbreak of war between Saladin and the 
Latin kingdom (1182). In the course of the hostilities Raynald 
launched ships on the Red Sea, partly for buccaneering, partly, 
it seems, with the design of attacking Mecca, and of challenging. 
Mohommedanism in its own holy place. His ships were 
captured by one of Saladin’s officers ; and at the end of the year 
Saladin himself attacked Raynald in hi.s fortress of Krak, at a 
time when a number of guests were assembled to celebrate the 
marriage of his stepson, Humphrey of Toron. The siege was 
raised, however, by Count Raymund of Tripoli; and till 1186 
Raynald was quiet. In that year he espoused the cause of 
Sibylla and Guy de Lusignan against Count Raymund, and his 
influence contributed to the recognition of Guy as king of 
erusalem. His policy at this crisis was not conceived in the 
est interests of the kingdom ; and a step which he took at the 
end of the year wn.s positively fatal. Hearing of a rich caravan, 
in which the sister of Saladin was travelling, he swooped down 
from his fortress upon it. Thus, for the second time, he broke 
a truce between the kingdom and Saladin. Guy could not 
extort from him the satisfaction which Saladin demanded: 
Raynald replied that he was lord in his lands, and that he had 
no peace with Saladin to respect. Saladin swore that Raynald 
should perish if ever he took him prisoner; and next year he 
was able to fulfil his oath. He invaded the kingdom, and, at the 
battle of Hittin, Raynald along with King Guy and many others 
fell into his hands. They were brought to his tent; and Saladin, 
after rebuking Raynald strongly for his treachery, offered him 
his life if he would become a Mahommedon. He refused, and 


Saladin either slew him with his own hands or caused him to be 
slain (for accounts differ) in the presence of his companions. 

The dcatfi of Raynald caused him to be regarded as a martyr; 
his life only shows him to have been a brigand of great capacity. 
He is the apotheosis of the feudal liberty which the barons of the 
Holy Land vindicated for themselves ; and he shows, in bis reckless 
brigandage, the worst side of their character. Stevenson, Cmsadee 
in the East (Cambridge, 1907), takes a most favourable view of 
Raynald's career: cf. especially pp. 240-241. But bis whole life 
seems to indicate a self-willed and selfush temper. (K. Ba.) 

RAYNAUD’S DlBBASE._a malady first described by P. 
Edouard Raynaud in 1S62 in a paper on " Local Asphyxia snd 
Symmetrical Gangrene of the Extremities.” The condition is 
said to be of central nervous origin, and cold, fright, or emotional 
disturbances are predisposing causes. It is a disea-se of child¬ 
hood or early adult life, and females are more frequently affected 
than males. Raynaud attributed the symptoms to an arrest 
of the passage of blood to the affected parts, and considered 
this due to a spasm of the arterioles. If the spasm be suffi¬ 
ciently prolonged and intense to completely close the arterial 
channels gangrene of the part may be the result. 

The local symptoms are divided into three well-marked 
stages. The first is local syncope, in which the affected parts 
become temporarily bloodless, white, cold, and anaesthetic. 
The condition is familiar in what is termed a “ dead finger,” 
and is usually bilateral. After a variable time the circulation 
may become restored with a tingling sensation, or {he disease 
may progress to the second stage, that of local asphyxia. In 
this condition some part of the body, usually a finger, toe, or 
the whole hand or foot, becomes painful to the touch and is 
noticed to be dusky in colour, or bluLsh-purple or even mottled, 
and the surface is cold. This di.scoloration may deepen until 
tlie skin is almost black, the tactile sense being lost. After 
several hours the pain may subside, the attack of lividity pass 
off, and warmth return to the skin. Such attacks of local 
asphyxia may return every day for a time. Sometimes severe 
abdominal pain is present, accompanied by haematuria. The 
frequency of haematuria in this connexion was first noticed by 
Hutchinson in 1871, In the third stage, that of local gangrene, 
the involved areas assume a black and shrivelled appearance, 
livid streaks marking the course of the arteries; blebs may 
form containing bloody fluid. The degree of destruction varies 
from the detachment of a patch of soft tissue down to the loss 
of even a whole limb, the part becoming separated by a line of 
demarcation as in senile gangrene. 

lu Raynaud’s disease the patients have been noticed to be 
very susceptible to cold and low temperatures ; every effort 
should be made to keep the extremities warm ; woollen 
underclothing and stockings should be worn, and the activity 
of the circulation roused by douches and exercise; by these 
means on attack may be prevented. Should local asphyxia 
have taken place, one of the best treatments to lessen pain and 
obtain the return of the natural colour is the application of the 
constant current. Sir T. Barlow directs its application, the 
limb being placed in a bath of warm salt and water. Cushing’s 
method of mducing active hyperaemia has been attended with 
much success. This treatment is only applicable when the 
vascular spasm affects the extremities, and -consists in the 
artificial constriction of the limb by the application of a tourni¬ 
quet or Esmarch’s bandage for a few minutes daily, "rhis is 
followed by hyperaemia and increased surface temperature, 
and affords much relief to the pain of the stage of asphyxia. 
Drugs which dilate the peripheral vessels, such as amyl nitrite 
and trinitrine, have also been recommended. When gangrene 
occurs in the affected part it should be well wrapped in absor¬ 
bent cotton and kept dry, and all active treatment should cease 
until a line of demarcation has formed and the gangrenous 
portion separated. The disease tends towards recovery with 
more or less loss of tissue if the stage of gangrene has been 
reached. 

RAYNOUARD, FRANgOIS JUNTB MARIE (1761-1836), 
French dramatist and savant, was bom at Brignoles (Provence), 
on the 8th of September 1761. He was educated for the bar 
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and practised at Draguignan. In 1791 he went to Paris as 
deputy to the Legislative Assembly, but after the fall of the 
Girondists, to whose party he was attached, he had to go 
into hiding. He was, however, discovered and imj^-isoned in 
Paris. During his imprisonment he wrote his play Calon d'Viique 
(1794). EUonort dt Bavieres and Lts TempUers were accepted 
by the Comidie fran5ai.se. Les TempUers was produced in 1805, 
and, in spite of the protests of Gcoffroy, had a great success. 
Raynouard was admitted to the Academy in 1807, and from 
1817 to 1826 he was perpetual secretary. He wrote other 
plajj, in one of which, Les £iats de Blots (acted 1810), he gave 
offence to Napoleon by his freedom of speech, but, realizing 
that the public taste had changed and that the romanticists 
were to triumph, he abandoned the stage and gave himself up 
to linguistic studies. He was admitted to the Academy of 
Inscriptions in 1815. His researches into the Provencal 
dialect were somewhat inexact, but his enthusiasm and per¬ 
severance promoted the study of the subject. His chief works 
are Clwix de poesies originales des troubadours (6 vols., 1816- 
i82t), of which the sixth volume, Crammaire eomparee des 
I'jngues de [’Europe latine dans leurs rapports avec la langue des 
troubadours (1821), was separately published ; Lexique roman 
(6 vols., 1838-1844). He spent the last years of his life at 
Passy, where he died on the 27th of October 1836. 

SAZGRAD, the capital of the department of Razgrad, 
Bulgaria, on the river Bieli-Lom, 40 m. S.E. of the Danubian 
port of R^Jstchuk by the Varna-Rustchuk railway. Pop. 
(1906) 13,783, almut one-third being Moslems. The railway 
station is at Inebeklchi, 2 m. N. Razgrad possesses a fine 
mosque, built by Ibrahim Pasha in i(ji4. Many Turkish 
families emigrated after the Russo-Turkish War of 1877, but 
since then the population has again increased, and the town 
has a thriving agricultural and general trade. Carpet-weaving 
and viticulture are important local industries. On the 13th 
of June 1810 and the 14th‘of August 1877 Razgrad was the 
scene of Ixittles between the Turks and Russians. 

RAZIN, STEPHEN TIMOFEEVICH (d. 1671), Coasack hetman 
and rebel, whose parentage and date and place of birth are 
unknown. We first heat of him in r66i on a diplomatic mission 
from the Don Cossacks to tlie Kalmuck 'I'atars.and in tlic .same 
^•ear we meet him on a pilgrimage of a thousand mile.s to the 
great Solovetsky mona.stcry on the White Sea “ tor the benefit 
oi his soul.” After that all trace of him is lost for six years, when 
he reappears as the leader of a robber community c.stablished 
at Panshin.skoe, among the marshes Ijetween the rivers Tishina 
and llovlya, from whence he levied blackmail on all vessels 
j)a.ssing up and down the Volga. His first considerable exploit 
was to destroy the “ great water caravan ” eon.sisting of the 
treasury-barges and the barges of the piitriarch and the wealthy 
merchants of Moscow. He then sailed down the Volga witlr a 
fleet of thirty-five galleys, capturing the more important forts 
on his way and devastating the country. At the beginning of 
t 668 he defeated the voivodt^ Jakov Bezobrazov, sent against 
him from Astrakhan, and in the .spring embarked on a predatory 
expedition into Persia which asled for cigh een months. Sail¬ 
ing into the Ca.spian, he ravaged the Persian coasts from Derbend 
to Baku, massacred the inhabitants of the great emporium of 
Resht, and in the spring of i66g established himself on the isle 
of Suina, oil which, in July, he annihilated a Persian fleet sent 
against him. Stenka,* as he was generally called, had now 
l)Ccome a potentate with whom priitces did not disdain to treat. 
In August 1669 he reappeared at Astrakhan, and accepted a 
fresh offer of pardon from the tsar there ; the common people 
were fascinated by his adventures. The semi-Asiatic kingdom 
of Astrakhan, where the whole atmospliere was predatory and 
nine-tenths of the popuhition were nomadic, was the natural 
milieu for .such a rebellion anStcnka Razin’s. In 1670 Razin, 
while ostensibly on hi,s way to report himself at the Cossack 
headquarters on the Don, openly rebelled against the govern¬ 
ment, captured Cherkask, Tsaritsyn and other places, and on 
the 24th of June burst into Astrakhan itself. After massacring 
' Steevy. 


all who opposed him, and giving the rich bazaars of the city 
over to pill^e, he converted A.strakhan into a Cos.sack republic, 
dividing the population into thousands, hundreds and tens, with 
their proper officers, all of whom were appointed by a vyeeha 
or general assembly, whose first act was to proclaim Stephen 
Timofeevich their gosudar (sovereign^. After a three weeks’ 
carnival of blood and debauchery Razin quitted Astrakhaa with 
two hundred barges full of troops to establish the Cossack 
republic along the whole length of the Volga, as a preliminary 
step towards advancing against Moscow. Saratov and Samara 
were captured, but Simbirsk defied all efforts, and after two 
bloody encounters close at hand on the banks of the Sviyaga 
(October 1st and 4th), Razin was ultimately routed and fleil 
down the Volga, leaving the bulk of his followers to lie extirpated 
by the victors. But the rebellion was by no means over. The 
emissaries of Razin, armed with inflammatory proclamations, 
had stirred up the inhabitants of the modern governments of 
Nizhniy-Novgorod, Tambov and Penza, and penetrated even so 
far as Moscow and Great Novgoroil. In was not difficult to 
revolt the oppressed population by the promise of deliverance 
from their yoke. Razin proclaimed that his object was to root 
out the boyars and all officials, to level all ranks and dignities, 
and establish Cossackdom, with its corollary of absolute equality, 
throughout Muscovy, Even at the beginning of i67r the issue 
of the struggle was doubtful. Eight battles hud been fought 
before the insurrection showed signs of weakening, and it 
continued for six months after Razin had received his quietus. 
At Simbirsk his prestige had been shattered. Even his own 
settlements at Saratov and .Samara refused to open their gates 
to him, and the Don Cos-sacks, hearing that the patriarch of 
Moscow had anathematized Stenka, also declared against him. 
In 1671 he was captured at Kagalnik, his last fortress, and 
carried to Moscow, where, on the 6th of June, after bravely 
enduring unspeakable torments, he w-as quartered alive. 

Sec N. I. Kostomarov, 7 he RebcUion of Stenha Razin (Kos.) 
(2nd ed., l‘etersl)urg, TK50) ; S. M. Solovev. History of Russia 
(Ru.s.). vol. ii. (Petersburg, 1805, itc) ; R, N. Jiain, The I'trsl 
Romanovs (London, 1005). (R. N. B.) 

RAZOR (O.F. rasor, mod. rasoir, from rarer, to .scrape, rase. 
Late Ijit. rasare, frequentative of radere, to scrape), a sharp-edged 
cutting instrument, used for shaving the hair and heard. The 
typical razor consists of a blade, usu.ally curving slightly back¬ 
ward, folding into a handle, to which it is fastened by a tajig and 
rivet. The back of the blade is thick and the sides are hollowed 
or slope to the fine edge (sec Cuti.ery). In modern times 
various forms of .safety-razor have been invented, in which the 
blade fits into a fixed liandle with a toothed or comb-like shield 
which protects the face from cutting. 

RAZORBILL, or KAZOR-nn.LisD AuK,knownuIso on manyparts 
of the British coasts as the Marrot, Murre, Scout, Tinker or 
Willock—names which if, how’ever, shares with the Guillemot 
(j.fc) and to some extent with the Puffin {q.v.) —a common 
sea-bird of the North Atlantic,' resorting in vast numbers to 
certain rocky cliffs for the purpose of breeding, and returning 
to deeper waters for the rest of the year. It is the Alca tor da of 
Linnaeus - and most modern authors, congeneric with the Care- 
fowl {q.v.), if not with the true Guillemots, between which two 
forms it is intermediate—differing from the former in its small 
size and retaining the power of flight, which that extinct specie.s 
hail lost, and from the latter in its peculiarly-shaped bill, which is 
vertically enlarged, compressed, qnd deeply furrowed, as well as 
in its elongated, wedge-shaped tail. A fine white line, running 

' Schlegcl [Mils, des Rays - Itas, Urinatores, p. 14) records an 
example from Japan ; but this must be in error. 

’ 'J'ne word Alcn is simply the Latinized form of this bird’s common 
Tculonic name, Aik, of which Auk is the English modification. 
It must therefore be held to be the type of the Lintme.aii genus 
Alca, though some .systematisls on indefensible grounds have 
removed it thence, making it the sole member of a genus named 
by I.cach, after Aldrovandus iOrnithologia, Uk. xix. chap. xlix.). 
Ulamania —an extraordinary word, that seems to have originatetl 
in some mistake from the no less extraordinary Vutlamaria, given 
by Belon {Observations, i. c. xi.) as the Cretan name of some diving 
bird, which could not have been the present species. 

xxa. 300 
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on each side from the base of the culmen to the eye, is in the 
adult bird in breeding-apparel {with rare exceptions) a furtlier 
characteristic. Otherwise the appearance of all these birds may 
be briefly described in the same words—head, breast and upper 
parts generally of a deep glossy black, and the lower parts and tip 
of the secondaries of a pure white, while the various changes of 
plumE^e dependent on age or season arc alike in all. In habiu 
the razorbill closely agrees with the true guillemots, laying its 
single egg (which is not, however, subject to the same variety of 
coloration as in the guillemot) on the ledges of cliffs, but it is said 
as a rule to occupy higher elevations, and when not breeding to 
keep farther out to sea. On the east side of the Atlantic the 
Razorbill has its breeding stations from the North Cape to 
Brittany, besides several in the Baltic, while in winter It passes 
much farther to tlie southward, and is sometimes numerous in 
the Bay of Gibraltar, occasionally entering the Mediterranean, 
hut apparently never extending east of Sicily or Malta. On the 
west side of the Atlantic it breeds from 70° N. lat. on the eastern 
shore of Baffin’s Bay to Cape Farewell, and again on the coast 
of America from Labrador and Newfoundland to the Bay of 
f'nndy, while in winter it reaches Long Island. (A. N.) 

RAZZIA (an adaptation of the Algerian Arabic ^hdziak, from 
fjiasv), to make war), a foray or raid made by African Moslems. 
As used by the Arah.s, the word denotes a military expedition 
against rebels or infidels, and razzias were made largely for 
punishment of hostile tribes or for the capture of slaves. English 
writers in the early years of the 19th century used the form 
ghrazaie, and Dixon Denham in his Travels (1816) styles the 
raiding force itself the ghrazzie. The modern English form is 
copied from the French, while the Portuguese variant is gazia, 
gaziva. 

RE, the Egyptian solar god, one of the most important 
figures in the Pantheon. .See Egypt, section Egyptian Religion. 

Rfi, ILE DE, an island of western France, belonging to the 
department of Charente-Inferieure, from the nearest mainland 
point of which it is distant about 2 m. 'J'he island ha.s on area 
of nearly 33 sq. m., with a breadth varjdng from i to 4I m. and 
a length of 15 m. It is separated from the coast of Vendee on 
the N. by the Pertuis Breton, some 6 m. broad, and from the 
island of Oleron on the S. by the Pertuis D’Antioclic, 7i m. 
broad. The coast facing the Atlantic is rocky and inhospitable, 
but there are numerous harbours on the landward side, of which 
the busiest is la Flotle. Towards the north-west extremity of 
the island there is a deep indentation, the F'ier d’Ars, which leaves 
an isthmus only 230 ft. wide, strengthened by a breakwater. 
The north coast is fringed by dunes and by the salt-marshes 
which are the chief source of livelihood for the inhabitants. 
Some of them arc employed in fishing, oyster-cultivation and 
the collection of .seaweed for manure ; the island has corn-lands 
and vineyards, the latter covering about half its surface, and 
produces good figs and pears. Apart from its orchards it is 
now woodless, though once covered by forests. There are two 
cantons, St Martin (pop. in 1906, 83()2) and Ars-en-R 4 (pop. 
4711) forming part of the arrondissement of La Rochelle. St 
Martin, the capital, which has a secure harlx)ur and trade in 
wine, brandy, salt. See., was fortified by Vauban in 1681 and used 
to be the dep6t for convicts on their way to N ew Caledonia. In 
1627 it repulsed an English force after a siege of three months. 

READE, CHARLES (1814-1884), English novelist and 
dramatist, the son of an Oxfordshire squire, was bom at Ipsden, 
Oxfordshire, on the 8th of June 1814. He entered Magdalen 
College, Oxford, proceeded B.A. in 1835, and became a fellow 
of his college. He was sub.scquently dean of arts, and vice- 
president of Madgalcn College, taking his degree of D.C.L. in 
1847. His name was entered at Lincoln’s Inn in 1836; he was 
elected Vinerkn Fellow in 1842, and was oUIed to the bar in 
1843. He kept his fellowship at Magdalen all his life, but after 
taking his degree he spent the greater part of his time in London. 
He began his literary career os a dramatist, and it was his own 
wish that the word “ dramatist ” should stand first in the 
description of his occupations on bis tombstone. He was 
dramatist first and no'/elist afterwards, not merely chrono¬ 


logically but in his aims as an author, always having an eye to 
stage-effect in scene and situation as well as in dialogue. His 
first comedy. The Ladies' Battle, appeared at the Olympic 
Theatre in May *851. It was followed by Angelo (1851), A 
Village Tale (1852), The Lost Husband (1852), and Gold (1853). 
But Reade’s reputation was made by the two-act comedy. 
Masks (Old Faces, in which he collaborated with Tom Taylor. 
It was produced in November 1852, and later was expanded 
into three acts. By the advice of the actress, Laura Seymour, 
he turned the play into a prose story which appeared in 1853 as 
Peg Woffington, He followed this up in the .same year jjith 
Christie Johnstone., a close study of Scottish fisher folk, an 
extraordinary tour de force for the son of an English squire, 
whether we consider the dialect or the skill with which he enters 
into alien habits of thought. In 1854 he produced, in con¬ 
junction with Tom Taylor, Ttvo Loves and a Life, and The 
King’s Rival ; and, unaided, The Courier of Lyons —well known 
under its later title. The Lyons Mail —and Peregrine Pickle. 
In the next year appeared Art, afterwards known as Nance 
Oldfield. 

He made his name as a novelist in 1856, when he produced 
Jl’s Never Ton Late to Mend, a novel written with the purpose of 
reforming abuses in prison discipline and the treatment of 
criminals. He described prison life with a fidelity which 
becomes at times tedious and revolting; but the power of the 
descriptions was undeniable, and the interest was profound. 
The truth of some of his details was challenged, andl'hc novelist 
defended himself with vigour against attempts to rebut his 
contentions. Five minor novels followed in quick succession,— 
The Course of True Love never did run Smooth (1857), Jack of 
all Trades (1858), The Autobiopaphy of a Thief (i&^&),Love Me 
Little, Love Me Long (1859), and White Lies (i860), dramatized 
as The Double Marriage. Then appeared, in 1861, his masUr- 
piecc. The Cloister and the Hearth, relating the adventures of 
the father of Erasmus. He l\ad dealt with the subject two years 
before in a short story in Once a Week, but, seeing its capabilities, 
expanded it; and the work is now recognized as one of the 
finest historical novels in existence. Returning from the 15th 
century to modern English life, he next produced another 
startling novel with a purpose, Hard Cash (1863), in which he 
strove to direct attention to the abuses of private lunatic 
asylums. Three more such novels, in two of which at least the 
moral fmqrosc, though fully kept in view, was not allowed to 
obstruct the flow of incident, were afterwards undertaken,— 
Fend Play (1869), in which he exposed the iniquities of ship- 
knackers, and paved the way for the labours of Samuel Plimsoll; 
Put Yourself in his Place (1S70), in which he grappled with 
the tyrannous outrages of trades-tinions; and A Woman-Hater 
(1877), in which he exposed the degrading conditions of village 
life. The Wandering Heir (1875), of which he also wrote a 
version for the stage, was suggested by the Tichbome trial. 
Outside the line of these moral and occasional works Rcade 
produced three elaborate studies of character ,—Griffith Gaunt 
(1866), A Terrible Tempiaiion (1871), A Simpleton (1873). Tb<= 
first of these was in his own opinion the best of his novels, and 
his own opinion was probably right. He was wrong, however, 
in his own conception of his powers as a dramatist. At intervals 
throughout his literary career he sought to gratify his dramatic 
ambition, hiring a theatre and engaging a company for the 
representation of his own plays. An example of his persistency 
was seen in the case of Foul Playi He wrote this in 1869 in 
combination with Mr Dion Boucicault with a view to stage 
adaptation. The play was more or less a failure; but he 
produced another version alone in 1877, under the title of A 
Scuttled Ship, and the failure was^ pronounced. His- peatest 
success as a dramatist attended his last attempt— Drtnk —an 
adaptation of Zola’s L’Assommoir, produced in 1879. In that 
year his friend Laura Seymour, who had kept house for him 
since 1854, died. Reade’s health failed from that time, and he 
died on the nth of April 1884, leaving behind him a completed 
novel, A Perilous Secret, which showed no falling off in the arts 
of weaving a complicated plot and devising thrilling situations. 
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R«ade Trtu an amateur of the violin, and among his works 
is an. essay on Cremona violins with the title, A Lost Art 
Revived. % 

It was characteristic of Reade’s open and combative nature 
that he admitted the public freely to the secrets of his method 
of composition. He spoke about Iris method in his prefaces; 
he introduced himself into one of his novels—“ Dr Rolfe " in A 
Terrible Temptation ; and by his will he left his workshop and his 
accumulation of materials open for inspection for two years after 
his death. He had collected an enormous mass of materials for 
his*!ftudy of human nature, from personal observation, from 
newspapers, books of travel, blue-books of commis.sions of 
inquiry, from miscellaneous reading. This vast collection was 
classified and arranged in huge ledgers and notebooks. He had 
planned a great work on “ the wisdom and folly of nation.s,” 
dealing with social, political and domestic details, and it was 
chiefly for this that his collection was destined, but in pa.ssing 
ne found the materials useful os a store of incidents and sugges¬ 
tions. A collector of the kind was bound to be systematic, 
otherwise his collection would have fallen into confusion, and 
Reside’s collection contains many curiosities in classification 
and tabulation. On the value of this method for his art there 
has been much discussion, the prevalent opinion being that his 
im.agination was overwhelmed and stifled by it. He himself 
maintained the contrary ; and it must be admitted that a priori 
critics havft not lightly understood the use that he made of his 
laboriously collected facts. He did not merely shovel the 
contents of his notebooks into his novels ; they served rather 
as an atmosphere of reality in which he worked, so that his novels 
were like pictures painted in the open air. His imagination 
worked freely among them and was quickened rather than im¬ 
peded Iry their suggestions of things suited to the purpose in 
hand ; and it is probably to his close and constant contact with 
facts, acting on an imagination naturally fertile, that wc owe 
his marvellous abundance of incident. Even in his novels of 
character there is no meditative .and anal^.’tic stagnation; the 
development of character is shown through a rapid unceasing 
progression of significant tacts. This rapidity of movement was 
perhaps partly the result of his dramatic studies; it was probably 
in writing for the stage that he learned the value of keeping the 
attention of his readers inc.o.s.santIy on the alert. The Imnkering 
after stage effect, w'hile it .saved him from dullness, often be¬ 
trayed him into rough exaggeration, especially in his comic 
scenes. But the gravest defect in his work is a defect of temper. 
His view of human life, especially of the life of women, is almost 
brutal; his knowledge of frailties and vices is obtnided with 
repellent force ; and he cannot, with all his skill as a story-teller, 
be numbered among the great artists who warm the heart and 
help to improve the conduct. But as a moral satirist, which 
was the function he profes.sed over and above that of a story¬ 
teller, he did good service, both indirectly in his novels and 
directly in his own name. 

See Charles L. Rcade and Compton Readc, Clmrlft Rcade, a 
Memoir (i vols., i88y) ; A. C. Swinburne. Miacellanies (1886); 
and Hume recollectians by John Coleman, Ciartes Keade as I knew 
him (190,fi. 

RBADIHO, a municipal, county and parliamentary borough 
and the county town of Berkshire, England, ,'56 m. W. by S. 
of London by the Great Western railway. I’op. (1901) 7i,*i7. 
It is an important junction on the Great Western system, and 
has coramvmication southward by a joint line of the South- 
Western and South-Eastern and Chatham companies. The 
Kennet and Avon canal, to Bath and Bristol, and the Thames, 
afford it extensive connexions by water. It lies in the flat 
valley of the Thames on the south (right) bank, where the 
Kennet joins the main rjj'er. 'Ibe population more than 
doubled in the last thirty years of the igth century, and the 
town is of modem appearance. All the ancient churches are 
much restored and in part rebuilt. Greyfriars church, formerly 
monastic, was completed early in the 14th century; and after 
the dissolution of the monasteries served sucocsisively as a town 
hall, a workhouse and a gaol, being restored to its proper use 
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in 1864. St Mary’s is said to have been rebuilt in 1551 from 
the remains of a nunnery founded by Ailfthryth in expiation of 
the murder of her stepson Edward the MHrt)T. St Lawrence’s 
is B large Perpendicular building, and St Giles’s, in various styles, 
was much damaged during the siege of the town in 1643 by the 
parliamentary forces, and is almost wholly rebuilt. A Bene¬ 
dictine abbey was founded at Reading in iiii by Henry f., and 
became one of the richest in England, with a church among 
the largest in the country. Its founder was buried here, but 
his monument was destroyed in the time of Edward VI. The 
church was the scene of John of Gnunt’s marriage to Blanche 
of Lancaster in 1359. By Henry VI 11 , the abbey was converted 
into a royal palace, and was so used until its destruction during 
the-civil wars of tlw 17th century, Little remains of the founda¬ 
tion ; only a gatewify and a fragment of the great hall, the 
meeting-place of several parliument.s, are of importance. The 
greater part of the site is occupied by public gardens. 

The educational establishments arc important. The site of 
an ancient hospice of St John is occupied by the University 
Extension College. It was opened in 1892, is affiliated to 
Oxford University, and has accommodation for 600 students, 
of both sexes, giving instruction in every main branrJi of higher 
university education, agriculture, &c. Tlie grammar school, 
founded in 1485, occupies modem buildings and rimks among 
the lesser public schools. Archbishop I .autl was educated here, 
and became a generous benefactor of the schnoL There are also 
a hlue-coat school (1656), and other cliaritable schools of early 
foundation. The municipal museum, besides an art gallery and 
other exhibit!!, indvtdes a fine collection of Romajio-British 
relics from Silchestcr, the fanious site not lar distant in Hamp¬ 
shire. . Besides the public grounds on the site of the abbey there 
may be mentioned Pro,spcct Park of 131 acres, purchased by 
the Corporation, and Palmer Park, pre.sented by a member 
of the firm of Huntley & Palmer, together with extensive 
recreation grounds. 

Tlu: industry for which Beading is chiefly famous is the biscuit 
manufacture, the principal estaWishment for whicJi is that of 
Messrs Huntley & Palmer, employing about 5000 bands. In 
the town and its vicinity are large serf warehouses and testing- 
grounds. There are iilso iron foundries, engineering works and 
factories for agricultvual implements, and manufactures of tin 
boxes, sauces, velvet and silk, and sacking, together with river¬ 
side boat-building yards. Reading gives title to a suffragan 
hisltopriciinthe diocese of Oxford. The parliamentary borough 
returns one member. The municipal borough is under a mayor, 
10 aldermen and 30 councillors. Area, 5876 aircs. 

Reading (Rodinges, Hading, Redding) early became a place 
of importance. In 871 the Danes encamped here between the 
Tbames and the Kennet, and in 1006 it was burned by Sweyn. 
It consi.sted of only thirty houses at the time of the Domesday 
Survey. There is some reason to think that a fortification 
existed there before the Conquest, and Stephen probably built a 
masonry castle which Henry II. destroyed. On the foundaticai 
of Reading abbey the town, hitherto demesne of the crown, was 
granted to the abbey by Henry 1 . Henceforth, until the 16th 
century, the chad feature of its history was the struggle as to 
rights and privileges. This was carried on between the abbey 
and the merchant gild which claimed to have existed in the time 
of the Confessor, and the chief nfEocr of which was from the 
15th century styled wiuder or mayor, 

A 16th-century account of thc^ild merchant shows thatmany 
trades were then carried on, but Leland says the town “ chiefly 
stondith by dothing;” Tlie story of Thomas Coin, written by 
Deloney (<L c. *6oo) and purporting to refer to the reign of 
Henry I., indicates that the industry was carried on at an early 
date. Archbishop Laud was, the son of a Rending clothier< 
By the 17th century the trade was beginning to decline; the 
holiest of Kendrich the Phoenix of worthy Benefactors ” 
did little to revive ft, and it was greatly injured by the Civil War. 
In the 18th century the chief trade was in malt. The first town 
charter is that given by Henry 111 . (1*53) on behaK of the 
“ burgesses in the Gild Merch^,” which was confirmed and 
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amplified by succeediM soverei^. The governing charter 
until 1835 was that of Charles I. (1639) incorporating the town 
under the title of the mayor, aldermen and burgesses. Reading 
returned two members to parliament from 1295 to 1885, when it 
was deprived of one ; until 1832 the Scot-and-Lot franchise 
was us^. The town surrendered to the parliamentary troops, 
after a siege, in 1643; it was occupied subsequently by the 
forces of both parties: in 1688 a skirmish took place in the 
town between some Irish soldiers of James II. and the troops of 
William of Orange. The market, chiefly held on Saturday, can 
he traced to the reign of Henry HI.; four fairs granted hy the 
charter of 1562 are still held, that on the 2Sth of July dating 
originally from a grant of Henry II. to Reading abbey. 

See C. Coates, History of Reading (iSoO) ; Victoria County 
History, Berks. 

BEADING, a city and the county-seat of Berks county, 
Pennsylvania, U.S.A., in the S.E. part of the state, on the 
E. bank of the Schuylkill River, and about 58 m. N.W. 
of Philadelphia. Pop. (1880) 43,278; (1890) 58,661; (1900) 
78,961, of whom 5940 were foreign-bom; (19TO, census) 96,071. 
Reading is served by the Pennsylvania and the Philadelphia 
iSt Reading railways, by the Schuylkill Canal, which carries 
freight to Phil.odelphia, and by electric railways to several 
villages in Berks county. The city occupies an irregular 
tract of land gradually descending from the base of Mt. Penn 
westward to the Schuylkill River, and therefore possesses 
excellent drainage facilities. The river, which is unnovigable 
and winding at this point, forms the western boundary of the 
city for more than m., and is spanned by three public bridges 
and a number of railway bridge.s. Neversink Mountain (878 ft. 
high), lying to the S. of the city, and Mt. Penn (800 ft.), are 
pleasure resorts in the neighbourhood. On the neighbouring 
mountains arc several summer hotels and sanatoria. Within 
the city is Penn Common, containing 50 acres, reserved by the 
Penns for the use of the town when it was first laid out, and 
since 1878 used as a public park. Mineral Spring Park, con¬ 
taining 63 acre.s, lies on the outskirts of the city. Other parks 
are maintained by the street railway companies. In I’enn 
Common are an impo.sing monument erected to the “ First 
Defenders,” to commemorate the fact that the “ Ringgold 
Light Infantry,” the first volunteer company to report at 
Washington for service in the Civil War, came from this city; 
a monument to President McKinley, and one to the volunteer 
fire companies of the city. Among interesting landmarks arc 
the Federal Inn (1763), in which President Washington was 
entertained in 1794, and which has been used as a banking 
house since 1814; the old county gnol (1770), used as such 
until 1848 ; and the site of the “ Hessian Camp,” where some 
of the prisoners captured during the War of Independence 
were confined. Charitable in.stitutions arc numerous ; among 
them are the Reading Ho.spital (1867), St Joseph's Hospital 
(1873), Homoeopathic Ho.spital (1891), the Home for Widows 
and Single Women (1875), the Hope Itescue Mission (1897) for 
homeless men, the Home for Friendless Children (1888), St 
Catharine’s Female Orphan Asylum (1872), St Paul’s 6rphan 
Asylum for Boys, and the House of the Good Shepherd (1889). 
Other institutions are the public library, which from 1808 to 
1898 was a subscription library; the Berks County Law 
Library; the Berks County Historical Society; and the 
Harmonic Maonnerchor, organized in 7847 of fho 

oldest singing societies in the United States. 

Lying within the rich agricultural region of the Lebanon and 
Schuylkill valleys and near vast fields of anthracite coal and 
iron ore, Reading possesses unusual business and industrial 
advantages. The chief industry is the manufacture of iron 
and steel. There jire large of the Philadelphia & 

Reading railway here. The total value of factory products in 
1905 was 830,848,175 (in 1900 it had been $32,682,061), and 
tile most important of these were the products of steel-works 
and rolling - mills; the products of railway repair shops; 
foundry and machine-shop products; hardware, hosiery^ and 
knitted goods; cigars and cigarettes, and felt hat.s. Other 


important manufactures are bicycles, brick and other clay 
products, brooms, brushes, and cotton and woollen goods. 

Reading was surveyed and laid out as a town in 1748, in 
accordance with the plans of ITiomas and Richard Penn, sons 
of William Penn, and was namctl Reading after the county 
town of Berkshire, England. The first settlers were mostly 
Germans, but the direction of municipul affairs until the out¬ 
break of the War of Independence was in the hands of the 
English-speaking inhabitants. As the latter were largely of 
Loyalist sympathies during the war, the control of the local 
government then fell into the hands of the German inhabil»nts. 
German was long used in Reading; Pennsylvania German (or 
“ Dutch ”) is still spoken in the surrounding country; and 
several German periodicals are published in the city, including 
among them the weekly Adler since 1796. During the War of 
Independence Reading was an inland depot for supplies for 
the American army, and prisoners of war were sent here in 
large numbers. The development of the town dates from the 
opening in 1824 of the Schuylkill Canal, from Reading to 
Philadelphia. This was followed in 1828 by the Union Canal, 
running westward to Lebanon and Middletown, and in 1838 
by the entrance into Reading of the Philadelphia & Reading 
railway. The establishment of these means of communication 
hastened the development of the natural resources of the 
region, and Reading early became an indu.strial centre. A 
system of water-works, established in 1821, was Required by 
the municipality in 1865. Reading was incorporated as a 
borough in 1783, and was chartered as a city in 1847. 

Sec M. L. MonlRomcry, Hi.story of Reading, Reitnyslvania, and the 
Anniversary Proceedings of the Scsqui-Cenlennial (Readiiiy, iSoS). 

READING BEDS, in geology, a scries of marine and estuarine 
beds consisting of variegated plastic clays and bright-coloured 
.sands, which form, with the Woolwich beds, a subdivision f«t 
the Lower Eocene (sec Woolwich Ann Readino Beds). 

READYHONEY, SIR COWASJl JEHANGIR (1812-1878), 
“ the Peabody of Bombay.” Early in the l8th century three 
Parsec brothers moved from Nowsari, near Surat, in Gujarat, 
to Bombay, and became the pioneers of a lucrative trade with 
China. They gained the sobriquet of “ Readymoney,” which 
they adopted as a surname. Only Hirji jewanji Readymoney 
left issue, two daughters, the elder of whom married a Banaji, 
and the younger a Dady Sett. The son of the former, jehangir 
Hirji, married Mirbae, the daughter of the latter, and was 
made the heir not only of his grandfather, but of his two grand¬ 
uncles. The younger of their two sons wa.s Cowasji Jehangir. 
His only English education was at the then well-known school 
kept by Serjeant Sykes in the Fort of Bombay. At the age of 
15 he entered the firm of Duncan, Gibb & Co. as “ godown 
keeper,” or warehouse clerk. In 1837 he was promoted to 
the responsible and lucrative appointment of ” guarantee 
broker ” to two of the leading European firms of Bombay. In 
1846 he was able to begin trading on his own account. He was 
made a J.P. for the town and island of Bombay, and a member 
of the board of conservancy; and in 1866 was appointed a 
commissioner of income tax, his tactful management bein;; 
largely responsible for the fact that this tax, then new to Bombay 
and unpopular, was levied with unexpected financial success. 
He was made C.S.L in 1871; and in 1872 be was created n 
Knight Bachelor of the United Kingdom, and his statue, b\ 
T. Woolner, R.A., was erected in the town hall. His donations 
to the institutions of Bombay amounted to clo.se on £200,000. 
His health broke down in 1871, and he died iu 1878, being 
succeeded by his son. Sir J. Cowasji Jehangir [Readymoney], 
who was created a Knight Bo.cbclor in 1895, and a Baronet in 
1908. 

Sec L Cowa-sii Ichanzir, Sir Cowasji Jehangir Readymoney (iSgo). 

(M. M.Bh.) 

REAGAN, JOHN HENNINGER (1818-1905), American 
politician, was born in Sevier county, Tennessee, on the 8th of 
October 1818. He removed to Texas in 1839, was deputy 
surveyor of public lands in 1839-1843, was admitted to the bar 
in 1846, was..T, member of the state house of representatives 
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in 1847-1848, served os district judge in 1852-1857, and in 
1857-1861 was a representative in Congress. His political 
views were determined by the ultra-democratic it^ucnce of 
.\ndrew jackson and the state-sovereignty philosophy of John 
C. Callioun. In i86i he was a member of the Texas secession 
convention, served in the Confederate provisional Congress, 
and on the 6th of March was appointed postmaster-general in 
President Davis's cabinet. He served in this capacity through¬ 
out the war, and for a short time before its close was also acting 
secretary of the treasury. He was captured with the Davis 
pajdy on the 10th of May 1865, and was imprisoned in Fort 
Warren, lloston Harbour, until the following October. While 
in prison he wrote the " Fort Warren letter ” (August 11th), 
in which be urged the people of 'I'exas to recognize their defeat, 
grant civil rights to the freedmen, and try to conciliate the 
North. From 1875 1887, when he entered the U.S. Senate, 

he was again a representative in Congress, and from 1877 almost 
continuously to the close of his service he was chairman of the 
Committee on Commerce, in which capacity he had a prominent 
part in securing the passage of the Interstate Commerce Act of 
1887. lie was a member of the state constitutional convention 
of 1876. In state politics his sympathies were with the Radicals. 
In i8gi, believing that his first duty was to his state, he resigned 
from the Senate to accept the chairmanship of the newly estab¬ 
lished state railway commission. In 1901 he retired from public 
service. J''rom 1899 unlil his death he was president of the 
Texas State Historical Association. He died at his home, near 
Palestine, Texas, on the 6lh of March 1905. 



See liis Memoirs; with Hl'uial Rejerence to Secession and the 
Civil War (New York, lyoO), edited by W. F. McCaleb. 

REALGAR, a mineral species consisting of .arsenic mono- 
sulphide (AsS) and occurring as monoclinic crystals of a bright 
red colour. There is ti perfect cleavage parallel to the plane of 
symmetry (r in fig.). The.lustre is resinous, and the streak 
has the same colour as the crystals, 
namely, orange-red to aurora-red. The 
hardne.ss is 1^-2 and the specific gravity 
3-55. On exposure to light the crystals 
crumble to a yellow powder. The name 
realgar is of Arabic origin, and was used 
by ihe alchemists; the substance was 
known to 'Theophrastus under the name 
Sai'SupoKT;, and to Pliny as Saitdaracha. 
The mineral usually occurs in association 
with the yellow arsenic sulphide, orpi- 
ment. Good crystals are found with ores of silver and 
lead in the mineral veins of P'clsobdnya, near Nagy-Hdnya. 
Kapnik-Binya and Nagyig, near Deva, in Hungary; with 
blende in the white crystalline dolomite of the Binnenthal in 
.Switzerland ; and in a W of sandy clay at Mercur in Utah. It 
is deposited by the solfataras near Naples and by the hot springs 
of the Yellowstone National Park. Realgar has been used as a 
pigment and in pyrotechny for producing a brilliant white fire; 
but it is now replaced by the artificially prepared compound. 

The other native arsenic sulphide, AsjSj, known us orpiment 
(Lat. auripigtnentum, meaning “ golden paint ”), occurs as 
foliated masses of a lemon-yellow colour, the foliation being 
parallel to a direction of perfect cleavage. It is scctilc and 
soft (H.“ri-2), and ha.s a specific gravity 3'4. Distinctly 
developed crystals are rare ; they have usually been considered 
to be orthorhombic and isomorphous with stibnite (SbjSj), but 
it is probable that they are really monoclinic. Orpiment is ex¬ 
tensively mined near Julamerk in Asiatic Turkey. (L. J. S.) 

REALISM (from Low Lat. realis, appertaining to res, things, 
as opposed to ideas and imaginations), a philosophical term 
in two opposite senses. The older of these is the scholastic 
doctrine, traceable back ft Socrates, that universals have 
a more “real” existence than things. Universals axe, in 
scholastic language, ante res, in rebus and post res. Behind all 
numerous types of chairs there is in the mind the ideal chair of 
which particular chairs arc mere copies. In the most extreme 
form realism denies that anything exists in any sense except 


universals. It is opposed to nominalism (y.n.) and conceptualism ' 
{g.v.). For the history of the doctrine, see Scholasticism. 
Realism in this sense Iras been called “ an assertion of the 
rights of the subject ” (cl. the Protagoncan maxim, “ Man is 
the measure of all things ”). The modern application of the 
term is to the opposing doctrine that there is a reality apart from 
its presentation to consciousness. In this sense it is 0{)po.scd 
to idealism {<i.v.), whether the purely subjective or that more 
comprehensive idealism which makes subject and object 
mutually interdependent. In its crude form it is known as 
“ Natural ” or “ Naive ” Realism. It appears, however, in 
more complex forms, e.g. as Ideal Rcali.sm (or Real Idealism), 
which combines epistemological idealism with realism in meta¬ 
physics. Again, Kant distingtiishcs “ empirical ” realism, 
which maintains the existence of things in space independent of 
consciousness, from “ transcendental ” realism, which a.seribcs 
absolute reality to time and space. 

In literature and art “ realism ” again i.s opposed to “ ideal¬ 
ism ” in various senses. The realist is (i) he who deliberately 
declines to select his subjects from the beautiful or harmonious, 
and, more especially, describes ugly things and brings out 
details of an unsavoury sort; (2) he who deals with individuals, 
not types; (3) most properly, he who strives to represent the 
facts exactly as they are. 

REALM, the dominions of a king, a kingdom. Tlie O.Fr. 
reaume (mod. royautne) was the form first adopted in English, 
and the modern spelling docs not appear fixed till the begin¬ 
ning of the 17th century. The word must be referred to a 
supposed Med. l.at. regalitnen, from regalis, of or belonging to 
a rex, king. 

REAL PROPERTY. The land law of England and of countries 
whose law is based upon that of England stands in a peculiar 
position, which can be understood only by an outline of its 
history. 

History. —Such terms as “ fee ” or “ homage ” carry us back 
into feudal times. Rights of common and distress arc based 
upon still older institutions, forming the very basis of primitive 
law. 'The conception of tenure is the fundamental ground of 
distinction between real and personal estate, the former only 
being strictly entitled to the name of estate (g.v.). The division 
into real and personal is coincident to a great extent with tlmt 
into immovable and movable, generally used by systems of 
law founded on the Roman (see Person.vl Property.) That it 
is not entirely coincident is due to the influence of the Roman 
law itself. The Greeks and the Romans of the republic were 
essentially nations of citizens; the Teutons were essentially 
a nation of land-folk; the Roman empire bridged the gulf 
between the two. It is probable that the English land law 
was produced by the action of the policy adopted in the lower 
empire, finally developed into feudalism, upon the previously 
existing course of 'Teutonic custom. 'The distinguishing features 
of the Teutonic system were enjoyment in common and the 
absence of private ownership, except to a limited extent. 'The 
principal features of the old English land law before the Con¬ 
quest, from which the modern law ha.s developed, were (i)liberty 
of alienation, either by will or inter vivos, of such land as could be 
alienated, chiefly, if not entirely, bocland, subject always to 
the limits fixed by the boc ; (2) publicity of transfer by enrolment 
in the shire-book or church-book; (3) equal partition of the 
estate of a deceased among the sons, and failing sons among 
the daughters; (4) cultivation‘to a great extent by persons 
in various degrees of serfdom, owing money or labour rents; 
(5) variety of custom, tending to become uniform, through the 
application of the same principles in the local courts; (p) sub¬ 
jection of land to the trinoda necessitas, a burden imposed for 
the purpose of defence of the realm. The rudiments of the 
conceptions of tenure and of Ihe crown as lord paramount were 
found in the old English system, and laenland was an anticipation 
of the limited interests which afterwards became of such import¬ 
ance.^ The connexion of political privileges with the ownership 

* The name has not remained as in Germany and Denmark. 
A fief is still Leken in Germany, Lehn in Denmark. 
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of land is not peculiar to the pre-Conquest or any other periodk 
It runs through the whole of English history. 

The elements of feudalism so far existed in England under the 
Anglo-Saxon and Danish kings as to make it easy to introduce 
it in full at the Norman Conquest, What the Norman Conquest 
did was not to change all at once allodial into feudal tenure, but to 
complete the association of territorial with personal dependence 
in a state of society already prepared for it.‘ “ Nulle tore sans 
seigneur ” was one of the fundamental axioms of feudalism. 
There might be any number of infeudations and subinfeudations 
to mesne lords, but the chain of seigniory was complete, depend¬ 
ing in the last resort upon the king os lord paramount. Land 
was not owned by free owners owing only necessary militia duties 
to the state, but was held of the king by military service of a 
more onerous nature. The folkland became the king’s land ; 
the soldier was a landowner instead of the landowner being a 
soldier. Free owners tended to become tenants of the lord, the 
township to be lost in the manor.'' The common land became 
in law the waste of the manor, its enjoyment resting upon a 
presumed grant by the lord. On the other Imnd, the whole 
of England did not become manorial; the conflict between the 
township and the manor resulted in a compromise, the result of 
which affects English tenure tu this day. But it was a com¬ 
promise much tu the advantage of lire privileged class, for in 
England more than in any other country the land law is the law 
of the nobility and not of the people. One reason of this is that, 
as England was never so com.pletcly feudalized as were some of 
the European continental states, the; burden ot feudolesm was not 
so severely felt, and has led to less agitation for reform. 

The Land forfeited to the Conqueror was regranted by him to 
be held by military service due to the king, not to the mesne 
lord as in European continenUd feudalism. In 1086 at the 
council of .Salisbury all the landholders swore fealty to the crown. 
In the full vigour of feudalism the inhabitants of England were 
either free or not free. The free inhabitants tield their lands 
either by free tenure {liberum tenementum, franktencment) or 
by a tenure which was originally that of a non-frec inhabitant, 
but attached to land in the possession of a free man. Franktcne- 
ment was cither military tenure, called also tenure in knight 
se.rvice or chivalry (including barony, tlie highest tenure known 
to the law, grand serjeanty and the special forms of escuage, 
casUe-guard, cornage and others) or socage (including burgage 
and petit serjeanty), or frankalmoign {libera eUtmosyKa) or 
divine service, by which ecclesiastical corporations generally 
held their land.^ The non-free inhabitants were in Domesday 
Book servi, cotarii or bordarii, later nalivi or viUani, the last 
name being applied to both free men and serfs. All these were 
in a more or less dependent condition. The free tenures all exist, 
at the present day, though, as will appear Later, the military 
tenures have shrank into the unimportant and exceptional 
tenure of grand serjeanty. The non-free tenures areto a certain 
extent represented by copyhold. The most important difference 
between the military and socage tenures was the mode of descent. 
Whether or not a feudal benefice was orginally hereditary, it had 
certainly become so at the time of the Conquest, and it descended 
to the eldest son. This applied at once in England to land held 
by military service as far as regarded the capital fief; The descent 
of socage lands or lands other than the capital fief for some time 
followed the old pre-Conquest rule of dc.scent. Thus in the so- 
called “ Laws of Henry 1 .” the lands other than the capital fief, 
and in Glanvill, who wrote in the time of Henry II., socage lands, 
if anciently partible {antiquiius divisum), were divided among all 
the sons equally. But by the time of Bracton (Henry III.) the 
course of descent of lands held by military service had so far 

' '* The relation of vassalage, origin.ally personal, became annexed 
fo the tenure of land " (Palgrave, Hise and Progress of the English 
CommouweaUh, vcd. 1 . p. 505). 

’ It is B disputed point whether tfM) manor organisation existed 
before the Conquest; but its full development seems to have 
been later than that event. 

* Frankalmoign was not always regarded as a distinct tenure. 
Thus Littleton (5 118) says that all that is not tenure in chivalry 
is tenure in socage. 


prevailed that, though it was a question of fact whether the land 
was partible or not, if there was no evidence either way descent 
to the eldest stm was presumed. Relics of the old custom still 
remain in the case of gavelkind. The military tenant was sub¬ 
ject to the feudal incidents, from which the tenant in socage 
was exempt. Tliese incidents, especially wardship and marriage, 
were oftin oppressive. Alienation of lands by will, except in a 
few favoured districts, became impossible ; alienation inter 
vivos was restrained in one direction in the interests of the heir, 
in another in the interests of the lord. At the time of Glanvill 
a tenant had a greater power ot alienation over land which haiiad 
purcha,sed {terra acquielata) than over land which he had in¬ 
herited. But by the tmie of Bracton the heir had ceased to have 
any interest in either kind of land. The lords were more success¬ 
ful. It was enacted by Magna Carta that a free man should not 
give or sell so much of his land a.s to leave an amount insufficient 
to perform his services to his lord. Jn spite of this provision, the 
rights of the lords were continually dimini.shed by subinfeuda¬ 
tion until the passing of the Statute of Quia Empteres. Aliena¬ 
tion by a tenant in chid of the crown without licence was a 
ground of forfeiture until r Edw. 111 . st. z, c. 12, by which a fine 
was substituted. The modes of conveyance at thus time were 
only two, feoffment with livery of seisin for corporeal heredita¬ 
ments, grant fur incorporeal hereditaments. Livery of seisin, 
though public, was not officially recorded like the old English 
transfer of property. The influence of local custory upon tire 
I land law must have become weakened after the circuits of the 
judges of the Ring’s Court were established by Henry II. 
Jurisdiction over litigation touching the freehold was taken away 
from the lord’s courts by 15 Ric. 11 . c. 12. 

The common law as far as it dealt with real estate had in the 
main assumed its present aspect by the reign of Henry 1 II. The 
changes which have been made since that date have been 
chiefly due to the action of equity and legislation, the latter 
sometime.s interpreted by the courts in a manner very different 
from the intention of parliament. The most important influence 
of equity has been exercised in mortgage and trusts in the 
doctrine of .specific, performance of contracts concerning real 
estate, and in relief from forfeiture for breach of covenant. 

History of Real Estate Legislation. —The reign of Edw'arrl I. 
is notable for three leading statutes, all passed in the interests 
of the superior lords. The Statute of Mortmain (7 Edw. 1 . 
st. 2, c. 13) is the first of a long series directed against the 
acquisition of land by religious and charitable corporations. The 
■Statute Ue Donis C/mdilronalibus (13 Edw. 1 . c. i) forbade 
the alienation of estates granted to a man and the heirs of his 
body, which before the statute became on the birth of an heir 
at once alienable (except in the rase of gifts in frankmarriage). 
and so the lord lost his escheat. 'I'hc Statute Quia Emptares 
(18 Edw. I. c. i) preserved tJiose rights of the lords which were 
up to that time subject to be defeated by subinfeudation, by 
enacting that in any alienation of lands the alienee should hold 
them of the same lord of Ute fee as the alienor. ' Since 1290 it 
has been impossible to create an estate in fee-simple to be held 
of a mesne lord, or to reserve a rent upon a grant of an estate in 
fee (unless in the form of a rent-charge), or to create a new 
cnanor. The statute, however, does not bind the crown. The 
practical effect of the statute was to make the transfer of land 
thenceforward more of a commercial and less of a feudal trans¬ 
action. The writ of de%tt was introduced by the Statute of 
Westminster II, in 1285 as a creditor’s remedy over real estate. 
It has, however, been considerably modified by subsequent 
legislation. From 1290 to the reign of Henry VHL. there is no 
statute of the first importance dealing with real estate. The 
reign of Henry VIII. like the reign of Edward L, is signalized 
by three acts, the effects of which continue to this day. Tlie 
one which has had the most lasfcng influence in law is the 
Statute of Uses, 27 Hen. Vlll. c, 10 (see Conveyancing; T*ust). 
The Statute of Uses was intended to provide against secrecy of 
sales of land, and as a necessary sequel to it an act of the same 

* Tenants in chief of the crown were liable to a fine on-afienatlon 
antil 12 Car. If. c. 24. 
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year (17 Hen. VIII. c. 16) enacted that all bargains and sales of 
land should be duly enrolled. Bargain and sale was a form of 
equitable transfer which had for some purposes supqfseded the 
common law feoffment. It applied only to estates of inheritance 
and not to terms of years. The unforeseen effect of 27 Hen. VIII. 
c. r6 was to establish as the ordinary form of conveyance until 
1841 the conveyance by lease and release.’ Uses having become 
legal estate by the Statute of Uses, and therefore no longer 
devisable, 32 Hen. VIII. c. i (explained by 34 & 35 Hen. VIII. 
c. 5) was passed to remedy this inconvenience. It is still law 
as*» wills made before 1838 (sec Will). In the reign of 
Elizabeth the acts of 13 Eliz. c. 5 and 27 Eliz. c. 4 avoided 
fraudulent conveyances as against all parties and voluntary 
conveyances as against subsequent purchasers for valuable 
consideration. Early in the reign of Charles II. the act of t66r 
(12 Car. II. c. 24) turned all the feudal tenures (with the exception 
of frankalmoign and grand serjoanty) into tenure by free and 
common socage and abalisbed the feudal incidents. The Statute 
of Frauds (29 Car. II. c. 3) contained provisions that certain 
leases and assignments, and that all agreements and trusts 
relating to land, should be in writing (see Fraud). The land 
registries of Middlesex and Yorkshire date from the reign of 
Anne (see Land Reclstratiun). Devises of land for charitable 
purposes were forbidden by the Mortmain Act (g Geo. II. c. 3f,). 
In the next reign the first general Inclosuro Act was passed, 
41 Geo. m. c. log (sec Commons). In the reign of William IV. 
were passed the Prescription, Limitation and Tithe Commuta¬ 
tion Acts; fines and recoveries were abolished and simpler 
modes of conveyance substituted by 3 & 4 Will. IV. c. 74 j and 
the laws of inheritance and dower were amended by 3 & 4 Will. 
IV. cc. 105,106. In the reign of Victoria there was a vast mass 
of legislation dealing with real estate in almost every conceivable 
aspect. At the immediate beginning of the rwgn stands the 
Wills Act. The transfer of real estate was simplified by 8 & 9 
Viet. c. I of) and by the Conveyancing Acts of 18S1 and 1882. 
Additional powers of dealing with settled estates were given by 
the Settled Estates Act 185O, later by the Settled Estates Act 
1877, and the Settled Land Act 1882. Succession duty was 
levied for the first time on freeholds in 1853. The strictness of 
the Mortmain Act has been relaxed in favour of gifts and sales 
to public institutions of various kinds, such as schools, parks 
and miLseums. The period of limitation was shortened for 
most purpose.^ from twenty to twelve years by the Real Property 
Limitation Act 1874. Several acts were passed dealing with 
the enfranchisement and commutation of copyhold.s and the 
preservation of commons and open spiices. Tlie Naturalization 
Act 1870 enabled aliens to hold and transfer land iii England. 
’ILc Felony Act 1870, abolished fcfffeiture of real estate on 
conviction for felony. The Agricultural Holdings Acts 1883 
and igoo, and other acts, gave the tenant of a tenancy within 
the acts a general right to e.ompensation for improvements, 
substituted a year’s notice to quit for the six months’ notice 
previously necessary, enlarged the tenant’s right to fixtures, 
and limited the amount of distress. By the Intestate Estates 
Act 1884 the law of escheat was extended to incorporeal here¬ 
ditaments and equitable estates. Among other subjects which 
have been dealt with by legislation in the rgth century may 
be mentioned land transfer, registration, mortgage, partition, 
excarabion, fixtures, taking of land in executiem, declaration of 
title and apportionment. Hardly a year passes in which the 
land law is not altered to a greater or less degree. 

Real estate at the present day is cither legal or equitable, a 
dilference restlag mainly upon historic.nl grounds. The following 
observations apply in general to both kinds of estate. The usutu 
classification of mterests in real estate regards either the extent, 
the time or the mode of enjoyment. The division according 
to the extent is in the first inftance into corporeal and incorporem 
horoditaments, a division based upon the Roman law division of 
res into eotpotaies and tncorpotales, and open to the same objection, 

' From the reign of Edward IV. at latest up to the Fines and 
Recov,erics Act 01 1833 fines and recoveries were also recognixed as 
a means of conveyance. They are so regarded in the Statute of 
Uses. 
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that it unBcic&tiUc as coordinating subjects of rights with the 
rights themsulvcs.^ Corporeal hereditaments, says Blackstone, 

consist of such aa affect the seni^cs, such as may be seen and 
bandied by tlu* body; incorporeal are not the objects of sensation, 
can neither be seen nor handled, are creatures of the mind, and 
exist only in contemplation.” Corporeal hereditaments are all 
necessarily freehold ; * an interest in land less than frcxihoUl, such 
as a term of years, is personalty only. There was uo room fpr such 
an interest in Ibo feudal gradation of Irnure ; it was regarded as a 
mere personal contract and was incapable of the incidents of tenure. 
By the Conveyancing Act 1881 the residue of a long term of years 
could in certain cases bo enlarged into Ihu feu-siinple. A copyhold 
is in strict law only a tenancy at the will of the lord. ‘Estates of 
^‘chold arc either* estatos for life or in foe (called also estates of 
inheritance), the latter being in lee-tail or in fco-simplc. An 
estate for life may be either for the life of the tenant or for the 
life of another ^x-rson, the Utter cnlled nn estate pur auiri xHi. Tlie 
former kind of estate includes estates of dowor and curtesy. An 
estate in fee is called a fee simply, an obvious sign of its feudal 
origin. Estates tail arc either general or j^pecial, the latter being 
in tail male or (rarely) in tail female. Tlu'rc may also Ui a quasi¬ 
entail of an estate pur autre vie. An (state in fec-aimple is the 
largest estate known to English law. Its ordinary incidents arc 
an oath of fealty (never exacted), escheat, and (in a manor) suit of 
the court baron, and occasionally a small quit-rent and relied. All 
these are obviously rnlics of the once important feudal incidents. 
Incorporeal hereditaments consist chiefly, if not wholly, of rights 
rn olietio solo. Tlreyarc divided by Joshua Williams (/fwl 
pt. ii.) into (1) reversions, remainder.*; and executory interests, 
(2) hereditaments purely incorporeal, the last Ixiing either appendant, 
appnrteiiant or m gross. Examples are prohls a prendre (such as 
rights of common), casements (such as rights of way),* seigniories, 
advowsons, icnt.s, tithes, titles of honour, offices, franchises. 
Before 1K45 corporeal hereditaments wen* said to lie m livery, 
incorporeal in grant. Hut by the Keal Properly Act 1845 
corporeal hereditaments are, as regards the convcy’-anco of the 
immediate freehold thereof, to lie deemwl to lie in griuil as well 
as m livery. With regard to the time of enjoyment, c'statcs are 
either in possession or in expectancy—that is, m reversion or 
ix'inainiler or executory intrre.sts (see Remaindbh). With regard 
to the mode of enjoyment, estates are cither joint, in cximmon, 
in coparcenary or in .severalty. 

Exceptional Tenures .—It has been already stated that there 
arc bill! to U* found survivals of the old pre-Conquest customary 
law. They are found both in the tenure and in the conveyance 
of land. The only cusloms of which judicial notice Ls taken 
arc gavelkind iq.v.) and borough-English {g.v.). Any other local 
customs, as in manors, must hi- proved by evidence. The tenures 
of frankalmoign and grand serjeanty were specially preserved 
by r2 Car. II. c. 24. 

Tifle .—This is the name given to the mod<' of acqui.silion of 
rights over real estate. Title may arise cither by alienation, 
voluntary or involuntary, or by succcs.sion. Voluntary alienation 
is cither infer vivos or by will. The former branch is practically 
synonymous wltli conveyance, whether by way of sale, settlement, 
mortgage or otherwise. As a general r^ilc alienation of real estate 
inter vivos must be by deed since 8 & q Viet. c. 706. Since that 
act a deed of grant has superseded the old forms of feoffment and 
Ica-se and release. Considerable alterations in the direction of 
shortness and simplicity have been made in the law of transfer of 
real estate by the Conveyancing Acts 1881, 1882 and the Land 
Transfer Acts 1875 aud 7807. The word “grant” is no longer 
necc^ary for a conveyance, nor are the old words of limitation 
“ heirs ''^and “ heirs 01 the Ixxly.” It is sufficient to use the words 
“ in fee-simple,” “ in tail,” “ in tail male,” “ in tail female.” 
Many provision.*; usually inserted in deeds, .such as covenants for 
title by a beneficial owwt and powers of appointment of new 
trustees, obtain statutory sanction. Forms of mortgage, con¬ 
veyance and settlement are appended to the act. The Solicitors^ 
Remuneration Act 1&81 was passed as a necessary sequel to the 
Conveyaiiciug Act, and the remuneration of solicitors now stands 
upon a diflorent and more satisfactory basis. For acquisition by 
will and succession, see Win.; Inheritancb. Involuntary aliena¬ 
tion is by bankruptcy [q.v,) and by other means of enforcing the 
rights of creditors over land, suth a.s distress or execution. It 
may also arise by the exercise by the state of its right of eminent 
domain for public purposes, as under the I.ands Clauses and other 
act*;* 


* In .'(pile of this objection the division is adopted by the legisla¬ 
ture ; sec. for instance, the Intestate Estatet Act 1884. 

* Id the category of corporeal hereditaments ore ^.so incladed 
certain accessories to corporeal hereditaments proper, sneb as 
growing crops, fixtures, title-deeds, &c. 

* It shoula he noticed that an easement in gross cannot exist. 

* The right of the state to contribution from land for r(?venue 
purposes and to stamp duties on deeds perhaps fails under this 
head. These impeets ate really involuntary alienations of part 
of the profit of the land. 
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on Aiiomtkath-^Xbo. alienatioo ol. ml Mtate my be 
eubiiMSt to almost any conditions, provided that lu^ cotubtions do 
not oontravene the law. : Aa a general rule there can be no testtic- 
tions upon the alienation o( an estate in iee-almple; the two Ideas 
ate incompatible. In the case, however, oi a married woman a 
restraint on anticipation is allowed within certain limits (see 
Restraint), in another direction tlie imposition oi a course oi 
devoli^on upon property is iorbidden by the law against pmpetu- 
ities (see Perpetuity), while the accumulatian oi income is also 
iorbidden with a iew exceptions. Certain persons arc by the general 
policy of the taw disabled from exercising iuU proprietary rights, 
such as convicts, iniants and lunatics. 

Procidu0t .—In some cases rights attacliing to real estate are pro¬ 
tected by peculiar remedies. At an early period it became more 
convenient to try the right to the possession of, rather than the 
right to the pro^rty in. real estate. Posse.ssory tended to super¬ 
sede proi)rietary remedies, from their great simplicity and elasticity. 
The general mode of trying the right to both property and posses¬ 
sion was from the time of Henry II. the real action, the form called 
" writ of right ” (after Magna Carta gradually confined to the court 
of common pleas) being used to determine the property, that called 
" assise of novel disseisin " being the general means by which the 
possession was tried. About the reign of EUzabetti the action of 
ejeciment became the ordinary form of possessory remedy. Real 
actions existed until the Real Property Limitation Act iH.t.t, by 
which they were finally abolished, with the exception of writ of righto! 
dower, writ of dower unde nihil habel, quare impedit and ejectment. 
Of the.se qiiare impedit (?.e.) appears io be the only one now in use. 
The assise of novel dissei.sin. the action of ejectment in both its 
original and its reformed stage, and finally the action for the 
recovery of land in use since the Judicature Acts are .all histori¬ 
cally connected as gradual developments of the possessory action. 
There are certain matters afiectlng real estate over wliicli the 
court ot chancery formerly had exclusive jurisdiction, in most 
cases because the principles on which the court acted hi«l been the 
creation oi equity. The Judicature Act 1871 assigned to thccliancery 
divLsbn of the high court of justice all causes and matters for 
{inter alia) tlie redemption or foreclosure of mortgages, the raising 
oi portions or other charges on land, the sale and distribution of 
the proceeds of property subject to any lien or charge, the specific 
performance of contracts between vendors and purchasers of real 
estates, including contracts for leases, the partition or sale of real 
estates, and the wardsliip of infants and the care of infants' estates. 
In the case of rent a summary mode of remedy by act of the 
creditor still exists (.see Distress, Rent). 

Ireland. —The law of real estate in Ireland is the English law. 
which finally superseded the native law in Janies l.'s reign, as 
modified by subsequent legislation. The main difference is in the 
law of landlord and tenant, modified by I he various land acts 
(see Ireland) and the operation of the Irish Land Commission. 

United States.- -The law of real estate in tlie United States is the 
law of England niodified to suit a different state of circumstances. 
The main (mint of difference is that in the Uniterl States the 
occupiers of land are generally wholly or in part owners, not tenants, 
as in England. This is to a great extent the effect of the home¬ 
stead laws (see Homestead and Exemption Laws). The traces 
of the feudal origin of the law are. aa might be expected, consider¬ 
ably less prominent than in England. Thus estates tail are practically 
obsolete ; in some states they are specially forbidden by the stale 
constitutions. The law of descent is the same in real and personal 
estate. Manors do not exist, except in the state of New York, 
where they were created by the crown in colonial days (Bouvicr, 
Law Dirt., " Manor ”). Registration of deeds is general. In some 
states forms of deed arc prescribed by statute. Conveyancing is 
for the most part simpler than in England. The holding of real 
estate by religious or charitable corporations is generally restricted 
by the act creating them rather than by anything like the English 
law of mortmain. Perpetuities are forbidden in most states. The 
right of eminent domain is at once acknowledged and limited by the 
Constitution of the United States. By art. 5 of the Amendments 
private property is not to be taken for public use without just com¬ 
pensation. A similar provision is found in many of the state 
constitutions. By an Act of (tongrcaa of 9th April 1866, c. 31, all 
citirena of the United States have the same right in eve^ state and 
territory aa is enjoyed by white citizens thereof to inherit, purchase, 
lease, sell, hold and convey real'and personal property. In most 
states aliens may hold land ; but in some states they cannot do 
so without becoming naturalized or at least filing in the specified 
manner a declaration of intention to Irecome naturalized. 

International Law. —The law of the place where real estate is 
.situated [lex loci ret sitae) governs its tenure and transfer. The laws 
oi England and oi the United States are more strict on this point 
than the laws of most other countries. They require that the for¬ 
malities of the locus rei sitae must be observed, even if not necessary 
to be observed in the place where the contract was made. The lex 
hei rei sitae determines what is to be considered real estate. A 
foreign court Cannot as a general rule pass title to land situated in 
another country. TTie English and United States courts of equity 
have to a certain extent avoided the inconvenience which this in¬ 


ability;, to daal wltli lafAd ^ the Jtiriadiotidt wmettess esusos 
by the u;ie of the theory that equity acts upqn the oooscienoe of 
the party and not upon the title to the foreigrt land. Thus in the 
leading cste of Penn v. Lord Baltiinare in 1730 (t Vcscy, 444) 
the court of chancery on this ground decreed specific performance 
of articles for settling the bouMaries of the provinces oi Peniisyl- 
vania and Maryland. The difficulty always arises that, although 
the courtr professes to act upon the conscience, it must indirecuy 
act upon the property, and that it cannot carry its decision info 
execution without the aid of the local tribunals. 

BEAM (either through Du. rim, or O.Fr. raymt, reyme, mod. 
fame, Med. Lat. risma, from Arabic rizmah, bale or bundljji, a 
certain quantity of paper, viz. 20 .quires containing 24 sheets 
each or 480 sheets ; a “printer’s ream ’’ contains 2iJ quires or 
516 sheets. The word owes its introduction into Europe to the 
Moors, who were the originators of the paper manufactured in 
Spain. Its original meaning was simply bundle, applied cither 
to paper or clothes. 

REAPIBG (from 0 ■E. rlpan, rypan, probably allied to “ ripe,’’ 
mature, i.e. “ fit for reaping ’’; the cognate forms arc found in 
other languages), the action of cutting ripe grain crops. Till the 
invention of the reaping machine, which came into practical use 
only about the middle of the 19th century, sickles and scythes 
were the sole reaping implements. Of the two the sickle is the 
more ancient, and indeed there is some reason to conclude that 
its use is coeval with the cultivation of grain crops. Among the 
remains of the later Stone period in Great Britain and on the 
European continent curved flint knives have ocrasifinally been 
found, the form of which has led to the suggestion that they were 
used as siekics. Sickles of bronze occur quite commonly among 
remains of the early inhabitants of Europe. Some of these 
are deeply curved hook.s, flat on the under side, and with a 
strengthening ridge or bark on the upper surface, while others 
are small curved knivr.s, in form like the ordinary hedge-bill. 
Among the ancient Egyptians toothed or serrated sickles of both 
bronze and iron were used. Ancient Roman drawings show 
that both the scythe and the sickle were known to that people, 
and Pliny makes the distinction plain.' Although both imple¬ 
ments have lost much of their importance since the general 
introduction of mowing and reaping machinery, they are still 
used very extensively, especially in those eounlries like France 
where sm.all agricultural holdings prevail. The principal modem 
forms arc the toothed hook, the scythe hook, the Ilainault 
scythe and the common scythe. 

The toothed hook, whicli was in iicneral use till towards the middle 
of the 19th century, consisted uf a narrow-bladed curved hook, liaving 
on its cutting edge a scries of fine dose-set seiratnres cut like filc- 
tceth, with their edges inclined towards the heft or handle. The 
curve is that known to mathematicians as the " cissoid," where 
tangents at any point form equal angles with lines drawn to the middle 
of the handle : it has been called the " curve of least exertion ” 
because experience has shown that it tires out the arm of the worki r 
less than any other curve. Sickles were formerly made of iron 
edged with steel; but in recent times they came to be made of 
cast steel entirely. Towards the middle of the 19th century the 
toothed hook was gradually supplanted by the scythe liook or 
smooth-edged sickle, a somewhat heavier and broader-bladed 
implement, having an ordinary knife edge. Both these implements 
were intended for " shearing handful by handful, the crop being 
held in the left hand and cut with the tool held in the right. A 
heavy smooth-edged sickle is usi;d for " bagging." or " clouting,” 
— an operation in whicli the hook is struck against the straw, the 
left hand being used to gather and carry along the cut swath. The 
Hainault scythe Is an implement intermediate between the scythe 
and the sickle, being worked with one hand, and the motion is 
entirely a swinging or bagging one. The implement consists of a 
short scythe bhidc mounted on a vertical handle, and in using it 
the reaper collects the grain with a crook, which holds the straw 
together till it receives the cutting stroke of the instrument. The 
Hainault scythe was extensively used in Belgium. The common hay 
scythe consists of a slightly curved broad blade varying in lengjh from 
28 to 46 in., mounted on a bent, or sometimes straight, wooden 
sned or snathe, to which two handles, are attached at such distances 

> “ Of the sickle there nre two varieties, the IfaUan, which is the 
shorter and can be handled among brushwood, and the two-handed 
Gallic sickle, which makes quicker work of it when employed on 
their [the Gauls'! extensive domains ; for there they cut their grass 
only in the midale. and pass over the shorter blades. The Italian 
mowers cut with the right hand only " {H. N. xviii. 67). 
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u fnat^ the wprkawi, wifli mi aur itoop, to k««« the awtho 
bUdo Mong the groupdi the eattiog eaga, being rightly devated to 
keep it dw of the iileijiwlitieB of the surface. Tftf grain-reaping 
scythe is similar, but provided with a cradle or shorrgathering take 
attached to the heel and foQowing the direction of the blue for 
about 12 in. The object of this attachment is to gather the 
stalks as they are cut and lay thorn in regular swaths against 
the Hue of still-standing corn. The reaping scythe,* instead of a 
tong sned, has frequently two helves, the right hand branching 
from the left or main helve and the two handles placed about 2 ft. 
apart. The best scythe blades are made from rolled sheets of 
steel, riveted to a back frame of iron, which gives strength and 
•Mgidity to the blade. On the continent of Europe it is still common 
to mould and hammer the whole blade out of a single piece of steel, 
but such scythes arc difficult to keep keen of edge. There is a great 
demand for scythes in Kussia, chiefly supplied from the German 
empire and Austria. The principal manufacturing centre of scythes 
and sickles in the United Kingdom is Sheffield. 

It was not until the beginning of the i qth centur)' that any 
attempt was made to invent a reaping machine on anything like 
the lines that have been adopted since. In 1826 the Rev. 
Patrick Bell of Carmylie in Fifeshirc brought out the first success¬ 
ful machine. He had worked at the making of it when a young 
man on his father’s farm, and the principle he adopted, that of a 
series of scissors fastened on the “ knife-board,” was followed 
for a long time. There had been many trials during the thirty 
or forty years before his time both in this country and in America, 
but his invention was the first practical success. 

Aften many modifications, however, the present or recent 
form of the common reaper was evolved by C. 11 . McCormick in 
America in 1831. A truck or carriage is carried on two travelling 1 
wheels some 30 to 36 in. high, with spuds or teeth on the 
circumference to make them “ bite ” the ground and thus give 
motion to the machinery without skidding ; two horses are 
yoked in front with a pole betwten, with martingale and 
surcingle belts as part of their harness, to case the backing of the 
machine by the horses the knife-board is fi.xcd out at right 
angles to the side of the carriage and in front, while the knives 
consist of a series of triangular “ sections ” on a bar which 
travels backwards and forwards in slots in the “ fingers,” as the 
dividing teeth are called. The motion was given to the knives 
by a connecting rod and crank driven by suitable gearing from 
the truck wheels. The cutting was thus done by a straight 
shearing action and not by clipping like scissors a.s in Bell’s 
machine. 

There were many modifications tried before the favourite 
form was ultimately adopted : thus the horses were yoked 
behind the truck or carriage of the machine so that they pushed 
it before them ; a revolving wch of cloth was placed behind the 
knives so as to deliver the cut corn in a continuous swathe at 
the side ; revolving “ sails ” or “ rakes ” pushed the standing 
grain against the knives as the machine advanced—some of 
which arrangements have, been revived in our modern string- 
binders—and so on. 

In the early days—from about i860 to 1870 —machines were 
fitted with a tilting board behind the cutting bar which caught 
the corn as it fell, and it was held there until enough for a sheaf 
was gathered, when the load was “ tilted ” off by a suitable rake 
handled by a man who sat and worked the lilting board simul¬ 
taneously with his foot and dropped the corn, to be lifted and 
tied into a sheaf by hand afterwards. The same machine was 
generally used for mowing (grass) by an interchange of jparts, 
and the “ combined ” reaper and mower was in common use in 
the ’seventies and ’eighties. I^ter, various devices were adopted 
to do the tilting or sheafing mechanically, and the seif end- 
delivery and self side-delivery have long been in use whereby 
through the adoption of revolving rakes on frames the sheaf-lots 
are delivered in sizes ready for tying up by hand. The subse¬ 
quent tying or binding w^s done variously in different parts of 
the country. In the south of England it was customary for 
five men to make bands, lift the sheaf-lot, place in the band and 
tic, and leave the sheaf lying on the ground to he set up after¬ 
wards, the gang of five being expected to keep up on a reaper 
cutting round the four sides of a field. In the north and in 
.Scotbnd the cutting was only done on one side at a time, the 


machine riding bade empty, and thm boys ’Bdde th<f 
(“ straps ”), three women lifted the lots and laid (Hem on 
bands, and three men bound the sheaves and set up iit stoolts. 
Thus three gangs of tiiree'each were required to keep a madiine 
going, and only about five acres per dav could be reaped in this 
way. 



Kig. 1.—The Hornsby String-binder. 

The development of the mortem binder to reduce all this 
labour has been a very gradual process. There was no great 
difficulty in cutting the corn and delivering the stuff, but the 
tying of it into .sheaves was the problem to be solved. As early 
as 1858 Marsh in America designed and carried out an arrange¬ 
ment whereby the cut grain crop was caught on revolving webs 
of canva.' and carried up on to a tabic, where two men stood 
who made bands of its own material and bound it into sheaves 
as it fell in front of them, dropping the shcavc.s off on to the 
ground as made, while the machine tra\elled along. The 
invention of a tying apparatus was the next advance, and in the 
’seventies the American firm of Walter A. Wood & Co. brought 
out an arrangement for tying the sheaves up with wire. So 
slow and expensive had been the process of evolution, however, 
that it was reported at the time that the above firm had spent 
£20,000 in invention and experiment before they had even a 
wire-binder fit to put on the market. 

Binding with string, 
however, was the aim of 
all, and it was reserved 
for J. F. Appleby, an 
English inventor, to hit 
on the arrangement now 
in use, or which was the 
prototype of all the knot- 
ters now to be met with 
in different varieties of the string-binder throughout the 
world. 

While the string-binder is now in universal use in Great 
Britain, the British Colonies, America and all countries where 
farming and farm work are advanced, and hand labour is only 
followed where peasant-farming or small farming obtains, it 
must be noted that in certain regions the system of reaping or 
harvesting of corn crops h* developed a good deal beyond 
this. In Australia and some of the hotter districts in the west 
of the United States the “ stripper ” is in use, an implement 
which carries long grooved teeth which are passed through the 
standing grain crop and strip off the heads, leaving the straw 
standing. The heads ar^ passed backwards to a thrashing 
(rubbing) arrangement, which separates the corn from the 
ehobs, chaff, &c., and the grain is sacked up straight away. The 
sacks are dropped off the machine as the work proceeds and are 
picked up by wagon for transport afterwards. It is a significant 
fact that strippers worked by hand,_ though pushed through 
the crop by oxen, were in use on the plains of Gaul in the first 



Fig, 2.- 


-The Hornsby Knot as tied by 
the String-binder. 
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xntury oi our era, though tlik Bystem seems to have been lost 
right of till re-invonted by the Australians. 

Again, in the western states of America, where the climate 
is not hot and dry enough for stripping purposes, the method 
Eollowed is to cut the straw a.s .short as possible—just below the 
beads—ai^d these fall on to a travelling canvas and are carried 
up into a thrasher and the grain separated and sacked as the 
work proceeds. An immense combined imjileraent is used for 
this reaping and thrashing purpose, taking a width of up to 
40 ft. of crop'at a time, and being propelled by a 50-horse-powcr 
traction engine running on broad roller-wheels, though smaller 
machines pulled by, say, jo horses are also common. Some¬ 
times the “ heading ” only is atrried out, and the cut heads 
carried on a canvas up into a wagon travelled alongside, and 
then carted away for subsequent thrashing, the “ header ” thu.s 
being the form of reaper adopted also in the we.stcni .states of 
America. In these regions, as in many other places on the 
prairies in general, the straw is of no value, and therefore the 
whole is set fire to and burned off, thus returning a certain 
amount of fertility to the soil in the ashes. 

In the normal and ordinary system of reaping with the 
string-binder in Great Britain the rule is to “ open up ” a field 
by cutting “ roads ” round it: that is, a headland or roadway 
is mowed by the scythe and tied up by hand. Then the string- 
binder is started to rut around and continued till a finish is 
made at the centre of the field. Sometimes the crop is partly 
lodged and can only be cut on three sides of the field, and the 
binder is “ slipped " past the fourth side. It is customary in 
some parts to yoke three horses to the machine and keej) these 
at work all day with an interval for the midday meal only, but 
a better plan is to allow two men and four horses to each, and 


stackyard, where they are built up sheaf 1^ sheaf into round or 
oblong stacks : that is, they are stored until required for thrash¬ 
ing or fodderigg purposes. The drying may be a tedious affair, 
and wet weather in harvest time is a national disaster from the 
spoiling of the corn, both grain and straw. 

The treme^jdous development in labour-saving in the matter 
oi reaping the corn crops is well exemplified in a comparison of 
harvesting with the hand hook or sickle as compared with the 
string-binder. With hanil-rcaping six men (or women) cut the 
com and laid it on the bands in sheaf-lots : one man came behind 
and tied the sheaves and set Ihem up in stook.s. Thus a gang of 
seven worked together and harvested aliout two acres per oaj^* 
With the binder three or four men handle say twelve or fourteen 
acres daily ; in other words, there is only one-tenth of the manual 
labour required now in reaping that was necessary only a genera¬ 
tion ago, for the string-binder 1ms rcvolutioniied farming as a 
whole, and given the nations cheap bread. (P. McC.) 

HEAR, the back or hind portion of anything, particularly 
a military or naval term for that pan: of a force which is placed 
last in order, in opposition to “ van.” As the last word, 
shortened from “ van-guard,” is an ajihetic form of Fr. avant, in 
front, Lat. ab mtc, so ” rear ” is an aphctic form of “ arrear,” 
0. Fr. arm, mod. arrihe, Med. Lat. ad retro, to the back, back¬ 
ward. From this word must be distinguished the verb " to 
rear,” used in two main senses; of a horse, to stand up on its 
hind legs, and to raise up or lift, of the construrtion of a building 
or of the breeding and bringing tc maturity of domestic or 
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Fro. 3.—Ame.-ican Header and Thrasher. 


put one couple on and one couple off for meals and resting 
alternately. By this mean.s the binder is kept going con¬ 
tinuously without any stoppage for perhaps 14 hours daily in 
fine harvest weather. With a six-feet cutting width an acre per 
hour is lair work, but some have exceeded that, especially with 
wider cutting widths. A ball of twine weighing 3 to 4 lb. is 
the usual requisite per acre for binding the sheaves, and it ought 
to be of Manilla hemp : “ sizal ” fibre (derived from the .Ameri¬ 
can agaves and named after the port on the coast of Yucatan) 
is not so strong and good, though cheaper. Good twine is de¬ 
sirable, as othcrwi.se frequent breakages leave many sheaves 
in a loose state. 

The sheaves ore dropped off on to the ground as tied, but 
some farmers use the ” sheaf-carxicr,” which catches these as 
they are shot out from the binding apparatus, and dumps them 
in lots of six or so~sufficient to make a stook or shock. The 
stocking—that is, the setting up of the sheaves on end to dry— 
is a separate operation, and from two to three men can set up an 
ordinary good crop as fa.st as the binder can cut it. In this work 
the sheaves are set with their butts wide apart and the heads 
leaning against one another like the two legs of the letter A; 
a full-sized stook or “ threave ” is 34 sheaves—a relic of the days 
when the crop was all hand-reaped by piecework at so much per 
threaVe—but in practice now seldom more than 6 sheaves (3 
each side) are put to each stook. When sufficiently dried or 
“ fielded ” the sheaves are then carried by cart or wagon to the 


other animals, often used also of young children. The O.E. 
rtFran, of whicli it is the modem representative, is a doublet of 
the Scandinavian rrisa, which has given English “ rai.se,” 
both being causative verb forms of “ ri.se.” 

REAR VAULT (Fr. arriere votissure), the term in architecture 
employed for the vault of the internal hood ot a doorway or 
window to which a splay has been given on the reveal; some¬ 
times the vaulting surface is terminated by a small rib known 
as the scoinson rib {q.v.), and a further development is given 
by angle shafts carrying this rib, known as scoinson shafts. 

REASON (I.at. ratio, through French raison), in philosophy, 
the faculty or process ol drawing logical inferences. Thus we 
speak of man as essentially a rational animal, it being implied 
that man differs from all other animals in that he can con¬ 
sciously draw inferences from premises. It is, however, 
exceedingly difficult in this respect to draw an absolute dis¬ 
tinction between men and animals, observation of which un¬ 
doubtedly suggests that the latter have a certain power of making 
inferences. Between the higher animals and the lower types 
of mankind the distinction is so hftrd to draw that many 
psychologists argue that the difference is one ot degree rather 
than of kind (see also Instinct). There can be little doubt, 
however, that inference by man differs from that of the brute 
creation in respect of self-consciousne! 5 s, and, though there 
can be no doubt that some animals dream, it is difficult to 
find evidence for the presence of ideal images in the minds of 
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any but tbe mgnejt animals. In the nature of the case satis¬ 
factory conclusions as to the rationality which may be pre¬ 
dicated of animals ore impossible. i 

The term “ reason ” is also used in .seveml narrower senses. 
Thu.s reason is opposed to sensation, perception, feclmg, desire, 
as the faculty (the existence of which is denied by empiricists) 
by which fundamental truths are intuitively apprehended. 
These fundamental truths are the causes or “ reasons ” (nf>x“‘) 
of all derivative facts. With Kant, reason {yernunjt) is the 
power of synthesizing into unity, by means of comprehensive 
--principles, the concepts provided by the intellect {Verstand). 
The reason which gives a priori principles Kant calls “ Pure 
Reason ” (cf. the Kritik der reinen Vernunjl), as distinguished 
from the “ Practical Keason ” (Jiraktische Vernunfi) which is 
specially concerned with the performance of particular actions. 
In formal logic the drawing of inferences (frequently called 
“ ratiocination," from Lat. raliodnari, to use the reasoning 
faculty) is cla.ssified from Aristotle downwards as deductive 
(from generals to particulars) and inductive (from particuUrs 
to generals); see Logic, Induction, Syllogism. In theology, 
reason, as distinguished from faith, is the human intelligence 
exercised upon religious truth whether by way of discovery nr 
by way of explanation. The limits within which the reason 
may be used have been laid down differently in different 
churches and periods of thought: on the whole, modern 
Christianity, especially in the Protestant churches, tends to 
allow to reason a wide field, reserving, however, ns the sphere of 
faith the ultimate (supernatural) tnitlis of theology. 

The Greek words for reason arc roes and Aoyos, both vaguely 
used. In Aristotle the \d-yos of a thing is its definition, in¬ 
cluding its formal cause, while the ultimate principles of u 
science are apxai', the “ reasons ” (in a common modern sense) 
which explain all its particular facts.‘ Noes in Plate and 
Aristotle is used both widely for all the meanings which “ reason ” 
can have, and strictly for the faculty which apprehends in¬ 
tuitively. Thus, in the Republic, vovs is the kailty which 
apprehends necessary truth, while So^a (opinion) is concerned 
with phenomena. 

For the Stoic and Ncvrplatonic nses of as also for those 

of Philo J udaeus and the Fathers, see Loons. 

R£A 0 MUR, RSNi ANTOINR FERCHAOLT DE (1683-1757), 
French man of science, was born on the 28th of February 1683 
atl-a Rochelle and received his early education there. He was 
taught philosophy in the Jesuits' college at Poitiers, and in 
1699 went to Bourges to study civil law and mathematics under 
the charge of an uncle, canon of La Saintc-Chapclle. In 1703 
he came to Paris, where he continued the study of mathematics 
and physics, and in 1708, at the early age of twenty-four, was 
elected a member of the Academie des Sciences. From this 
time onwards for nearly half a century hardly a year passed in 
which the Mimotfes de VAcademie did not contain at least one 
paper by Reaumur. At first his attention was occupied by 
mathematical studies, especially in geometry. In 1710 he 
was appointed to the charge of a great government work—the 
official description of the useful arts and manufactures—which 
led him to many practical researches that resulted in the 
establishment of manufactures neiv to France and the revival 
of neglected industries. For discoveiie.s regarding iron and 
steel be was awarded a pension of 12,000 livres; but, being 
content with Ws ample private income, he requested that the 
money should be secured to the Academie dcs Sciences for the 
furtherance of experiments on improved industrial processes. 
In 1731 he became interested in meteorology, and invented 
the thermometer scale whicli bears his name. In 1735 family 
arrangements obliged him to accept the post of commander 
and intendant of the rojol and military order of Saint-Louis; 
he discharged his duties with scrupulous attention, but declined 
the emoluments. He took great delight in the systematic 
study of natural history. His friends often called him the 

' The Schoolmen's distinction of ratio cognoscendi (a reason for 
acknowledgiog a fact) and raiio essetM (a reason for the existence 
of this fact). 


Pliny of tte 18th century. He loved retirenMint and livbd 
much at his country residences, at one of whidl. La Bermon- 
di^re (Maine), he met with a fall from horseback, the effects of 
which piroved fatal on the 17th of October 1757. He bequeathed 
his manuscripts, which filled 138 portfolios, and his natural 
history collections to the Academie dcs Sciences. 

Uiaumur’s scientific papers deal with nearly alF branches 
of science ; his first, in 1708, was on a general problem in 
geometry ; his last, in 1756, on the forms of hird.s’ nests. He 
proved experimentally the fact that the strength of a rope is 
less than the sum of the strengths of its separate strands. lie 
examined and reported on the auriferous rivers, the turquoise 
mines, the forests and the fo.ssil b(d.s of France. He devised 
the method of tinning iron that is .still employed, and investi¬ 
gated the differences between iron and steel, correctly showing 
that the amount of carbon (sulphur in the language of the old 
1 chemistry) is greatest in cast iron, less in steel, and least in 
I wrought iron. His book on thi.s .subject (1722) was translated 
' into English and German, The thermometer by which he is 
i now best remembered was constructed on the principle of 
i talcing the freezing-point of water as 0°, and graduating the 
\ tube into dejpees each of which was one-thousandth of the 
I volume contained by the bulb and tube up to the zero mark, 
i It was an accident dependent on the dilatability of the par- 
' ticular quality of alcohol employed which made the boiling- 
point of water Ro° ; and mercurial thermometers the stems of 
which are graduated into eighty equal parts between the freez¬ 
ing- and boiling-points of water arc not R6aumur thermometers 
in anything Imt name. 

Kf-;«imur wrote much on natural liistory. F.arlv in life he 
I do.scribc(l the Incotnotor system o{ the Fcliinodermala, and showed 
I that the supposed vulgar error of Crustaceans replacing their lost 
limbs wa.s an actual fact. In 1710 he wrote a paper on the 
: jKjssibility of spiders bejng used to produce silk, which was 30 
i celebrated at the time that the Chinese emperor Kang-he caused 
j a transkdion of it to be made. Ife treated also of botanical and 
I agricultural matters, and devised processes for preserving birds 
I and eggs. He elaborated a systero of artificial incubation, and 
i made important observations on the digestion of carnivorous and 
' graminivorous birds. Ilis greatest work is the MftKoires pour 
servir tl I'histoirc dca iuscctoi, 6 vols., with 267 plate.s (Amsterdam, 
1734-42). It describes the appearance, habits and locality of ali 
the known insects except the beetles, and is a marvel of patient 
and ace.uratu observation. Among other important tacts stated 
in this work arc f he experiments which enabled Rfiannnir to prove 
Uic correctness of Peyssond's hypothesis, that corals are animals 
and not plants. 

REBAB, or Rabab (Persian rubab ; Arabic rabub, rabdha ; ® 
Sp. rave, rahe,* rahel, arrabel, arrabil Fr. rubehe ; It. rubeha), 
an ancient stringed instrument, having a body either pear- 
shaped or boat-shaped and the characteristics of vaulted bark 
and the absence of neck; also a generic modern Arabic term 
applied bj’ the Mahommedans of northern Africa to various 
! stringed instruments played with a bow. 

I As the rehab exercised a very considerable influence on the 
1 history of stringed instruments in Europe, and was undoubtedly 
the means through which tlie bow wa.s introduced to the West, 
it is necessary to exam ne its ronstruction before deciding 
whether it may be accepted a.s tlie ancestor of the violin in 
deference to the claim made for it b)- certain modern writers.® 

>F. Ituckert, Grammotik, Poehh und tHutcrih der Perser, nach 
dem f" Bande des llefics KoUum (Gotha, 1874), p. 80. This 
translation of the inlrruUiction to the Seven .‘ierM contains a 
reference to musical insfrumeBts; the one translated Lavte (Into) 
is rendered in Persian ruMh, a point ascertained through the 
conrteoas assistance of Mr A. G. Ellis, of the Oriental Department, 
British Museum. 

• Al-Farabi, loth century, translation into Latin by J. G. Kose- 
garten, Alii Ispahenensis Liher. Cantiltnarmn . . . ur'ahiee editur 
adjectaque transiatione adnotalwnibuequt (Greifswnld, 1840), vol. i. 
pp. tfi, 4T, 105, loy, tec. m 

‘See poem by Juan RuiJ, archipreste de HHa, 14th century, 
■ from MS. in library of the cathedral at Toledo, quoted by Mariano 
Soriano Fuertes, Hist, de la Musien es^ftola (Madrid), vol. t. p. 105. 

‘ From the Arabic trentiso of Mahamnd Ibrain Axalchi, MS. 
No. 6g, F.tcorial. 

•See F. 3. Ffitis, Anloint Stradivari . , . Priclii dt rtcberches 
historiques et critiques sur Corigine eths transformations des instruments 
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"The two principal iorms oi rebab with which wc arc concerned 
as prototypes oi European instruments of the middle ages arc: 
(i) the long and narrow boat-shaped rebab, which may be traced 
back to Persia in the 8th century b.c., and is still in use in that 
country; and (2) the lute-shaped rebab, with rudimentary neck 
consisting oi the gradual narrowing of the body, which has the 
outline of a longitudinal section of a pear. This variety became 
very popular in medieval Europe under the names of rebec, gigue, 
geige and lyra ; the archetype has been traced back to loof) b.c. 
The most characteristic feature in the construction of the rebab, 
and of all instruments derived from it. w'as the body, composed 
0/ a back originally scooped out of a solid piece of wood, to which 
was glued without the intermediary of ribs (an important stnic- 
lurar feature of the violin) a flat sound-board of parchment or thin 
wood. 

The n‘hah-cs}fsha'er. or “ jXKit’s rebab,” had a body consisting 
of an almcwt rectangular box covered with parchment and'sup¬ 
ported on an iron foot; the instrument was held like the modem 
violoncello. No evidence has yet been brought forward that the 
rebab-e-sh-sha’cr was in use among the Arabs who conquered Spain 
in the Blh century ; if the instrument was indeed ever introduced 
into Spain it has left no trace. 

The bowed in.struments of the middle ages fall naturally into 
two distinct classes, according to the principles observed in con¬ 
struction. One is the type having u body formed on the model 
of a Greek or a Roman citliara, from which it was evolved by 
the addition of a neck unci finger-board (sec Gititak and Guitar- 
Fiddle). Jn.strunients of this type were at all time.s recognized 
as superior and belonging to the realm of art. whereas type 2. 
derived from the Eastern rebab. never attained to any artistic 
development, and at the time when the first type had nearly 
reached its apogee the .second was placeci beyond the pale of art. 

According to Al-Farabi, the rebab had cither one .string, two 
string.s or four, obtained by doubling these two ; they were tuned 
most often in minor thirds or in major third.s.' The Arab scholar 
Ash-Shakandi, who flourished in Spain about a.d. 1200, stales 
that the rebab had been known for centuries in Spain, but was 
not mentioned on account of its want of artistic merit. Juan 
Ruiz, archipreste do, Hita, in his enumeration ^ of the musical 
instruments in use in his day Ci4fh century), mentions two rebabs. 
and spe-aks of il ravd gtiladoi con su alin m>ta and il rabi morisco ; 
the " shrill rel>ab ” (or rather rebec) ” with its high note ” i.s thus 
quoted somewhat contemptuously already in the i^lh century. 

The history of the origin of the rebab bad until now not gone 
back beyond the 7th century a.d., and has been a matter of con¬ 
jecture founded on the word ruhdh or which is of l\T.sian 

origin, and on the statement that the Arabs themselves declare 
they obtained the in.slrumeril from the Persians. Rc'cent archaeo¬ 
logical discoveries, however, provide abundant evidence of arche¬ 
types of both pear-shaped and boat-shaped rebabs in high antiquity. 
Wc have at present no clue to the name of thb archetype, but it 
is clear that the cl-Oud or lute of the Arabs and the wide pear- 
shaped rebab were practically one and the same instrument, until 
the advent of the bow, which had probably also been made known 
to the Arabs through the Persians, since their word for the bow, 
kamdn, is borrowed from the Persian, but at what date is unknown. 
Al-Farabi does not mention the bow,* and his chapter on the 
rabdha doc.s not deal with the construction of the instrument .so 
much as with the production of sound and the divisions of the 
scale. 

As far as is known at present, the arclicl>q3e of the rebab and 
lute family is the instrument shown in fig. 1. The terra-cotta 
figure of the musician di.scovercd in Egypt (1905-6) by Professor 
Flinders Petrie during the course of excavations in the cemetery 
of Goshen * is Greek v'ork of the post-Mycenaean age ; it was 

d arcket (Paris, 1856) ; Edward Heron Allen, Violin-making i\s it 
was and is (London, 1884); E. J. Payne, article "Violin^ in 
Grove’s Dictionary of Music (ist ed.). See aJso The Instruments 
of the Orchestra (London, 1910), part il, ” Precursors of the Violin 
Family,” by Kathleen Schleslnger, where the evolution of the violin 
is traced from the cithara of the Greeks. 

* See J. P. N. Land's paper. ” Rcchercbcs sur Thistotre de la 
gamme arabe,” VI. Intern. Orient. Congress, part ii..(Leiden, 1884) 
(Brit. Mua. press-mark, acad. 8806). ,p. 130, and also p. 56. 

® See Manano Soriano Fuertes, loc. cit. 

* Tlic copy of Farabi’s MS., used for their translations by Kose- 
garten and Land, Escorial, No. 911. dates from the middle of the 
X2th century. See Michael Casiri, Bihl. Arab. Hisp., vol. i. p. 347, 
and Forkel, AMgemeine LiUeratur der Musik (Leipzig, 1792), p. 487 ; 
also R. G. Kiesewetter, Die Musik der Araher nach Originalquellen 
d/irgestelU (I.ciptig, 1842). P- O4 and jireface. Another MS. copy 
ot Al-Farabi, in the Bioliotneca Ambrosiana in Milan, is described 
by Hammer von Purgstall in the Bibliotheca Italiana, tom, xciv. 
(Milan, 1839), p. 44 ; cL preface in Kiesewetter, p. viii. 

• ‘Excavations carried out by the Brit. School of Archaeology 
tn Egypt and by the Egyptian Research Account. Sec “Hyksos 
and Israelite Cities,” by w, M. Flinders Petrie and J, Garrow' 
Duncan. Mem. Brit. Sch. of Arch., 1906. 


found in surroundings aasigntd to the XXth Dynasty [c. Jooo 
and shows the earliest pear-shaped instrument yet discovered. 
This statuette clearly establishes the origin of the instruments 
named by soiie lyra} by others (including the present writer) 
rebab or rebec, common oU over western Europe from the xitli 
century, whose main characteristic is an almost entire absence- 
of neck. Two terra-cotta statuettes of musicians playing upon 
ancient Persian rebabs (see fig. 2) have been excavateef from the 



Fig. I.— Prololypeof T.utc 
—Pear - shaped Rebab. 
1000 B.c. Discovered by 
Professor Flinders Po trie 
in the cemetery at 
Goshen. 



Fig. 2.—Boat-shaped 
Rebab. 789 ikc. 
From J.deMorgin, 
DH^gationen Perse. 
bv permission of 
Erne.st l.eroux. 


Tell at Suza“ amongst objects referred to the reign of Shutrul.- 
Nakhounta, who was king of Elam c. 789 ij.c. The pear-shaped 
instrument, wide at the base and elongated to form a neck, with 
the head bent back at right angles and the string.s plucked by 
the fingers,—the lute of the 6th century a.d., - is .seen first on 
frieze from Afghanistan, forming one ot the risers of steps to the 
tope of Jamal-Garhi. Thc.se sculptures, preserved at the British 
Museum, are as.signcd to the 2nd or 3rd century, and arc said to 
show traces of classical influence. The same in.strumcnt i.s found 
engraved on a Sas.sanian silver dish in the British Museum,^ of 
workmanship assigned to a period not later than the 7lh century 
A.D., but probably earlier, as well as on other dishes of similar 
origin ; one in the Hermitage, St Petersburg, was found at Irbil 
in 1880, on which Eros is depicted playing the lute and riding on a 
lion.* A third, found at Perm, forms part of Count Stroganov's 
collection.* 

Excavations carried out in ancient Khotan or Ilchi (Turkestan, 
on the caravan route to Kashgar) have brought to light further 
evidence of the ubiquity of the rebab lyp<> in Asia. Tn addition 
to the two principal types of rebab (fig. ’3) mentioned above there 
is also to be found the spoon-shaped instrument with no neck and. 
; large round head (fig. 4), sometimes seen in European medieval 
sculptures and MSS. of the iith and i2lh centuries." 

Tne pear-shaped rebab or lute appears also among the celebrated 
paintings in the Buddhist cave temples of Ajanfa.** assigned to 
the 6th century a.d. A later example at the British Museum, 
a fragment of a dish found at Rhajes or Ray,** in northern Persia. 

•See Laurent Grillet, Les ancHres du violon, (Pans, 1901), 
tome i. p. 29. ” Portail occwlental do I’^glise de Mois.sac,” i2tl! 
century. 

*See DiUgalio^t en Perse, by J. de Morgan (Paris. 1900), vol. i. 
pl. 8, Nos. 8 and 9, text. pp. 130 and 131. 

’ Ormonde M. Dalton, The Treasures of the Oxus, catalogue 
of the Franks bequest to the British Museum. 1905. pl. xxvi. 
No. 190. 

•Sec for an illustration and description, rendus de la 

commission impMate d’archiotogie pour VnnnSe rSS/ fSt. Petersburg, 
1883). text, p. 53, and atlas of the same date, pl. ii. No. xo. 

•See J. R. Aspclin, Antiquitis du nord, p. 141, No. 608. 

*®Sec Ancient Khotan, a detailed report of archaeological explora¬ 
tions in Chinese Turkestan, carried out by H.M. Indian govern¬ 
ment, by Marc Aurcl Stein (Oxford, Clarendon ^css, 1907), vol. il 
nl. xlvi. Nos. Yooiik, Yooiid (spoon-shaped rebab), pl. xUn. 
Nos. V0028 and voogi. 

“ See, for instance, Psalter of Labeo Wotker, 10th century, Bibl. 
Stift St Gallen, on the top of left-hand gable pillar. Illustration in 
Kathleen Schlesinger, The Instruments of the Orchestra (London, 1910), 
part ii., ” Precursors,” pl. iv. p. 154. 

** 5 >ee reproductions by John Griffiths (London, 1896), vol. il 
pl. 105, cave I., JO, c. , 

'•Brit. Mus., Ceramic Gallery, case A, Henderson Beque.st, 1891. 
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destroyed by Jcnghii Khan in the 13th century, has the four pegs 
in the side of tlie head. Finally, we find the instrument on the 



¥ roin Marc. Aurcl. Stein, A ncimt A’Aotatt, by permisaion of the Oarendon Preee. 

Fig. 3.—Pear-shaped rehab, Fto. 4.—Spoon-shaped 

from Khotan. rebab, from Khotan. 

doorway of the Ilopital dn Moristan' (Cairo), carved work of the 
13 th century. 

In all the.so examples it is noteworthy thivt the strings arc 
vibrated by plucking them with the fingers, not by means of the bow, 
the tise of which, in conjunction with those structural features, 
constitutes the violation of an acoustic principle, and therefore 
accounts for the failure of the irtstrument as Rebab and its suc¬ 
cessful ilcvelopment as Lute. There are, however, two early ex¬ 
amples of bowed rebabs of IJyrantinc origin to be cited. A pear- 
shaped rebab, held like a violoncello and played by means of a 
very long and slender bow. is carved on one of the reliefs of an 
ivory casket of Italo-Uyzantine work of the Bth or 9th century, 
belongmg to the Carrand Collection, Florence (see Rebec), Another 
bowed instrument, of still earlier date. Is to be seen among the 
wonderful mural paintings of the necropolis and monastery of 
lUoult,* assigned to the 8th century at the latest, but probably 
dating from the bth or ytb. 

The examination of all these representations of the rebab, 
ranging from 1000 n.c. to the 13th century a.h., tends to show 
that the instrument had its origin in the Rust, and was widely 
distributed over Asia Minor, India and Persia before the 6th 
century a.d. Similar archaeological documents of the middle 
ages suggest the possibility that we are not indebted to the 
Arabs alone for the introduction of the rebab and bow and of 
the lute into Europe by way of Spain, early in the 8th century, 
but that they hud probably already made their way into southern 
and central Europe from the East through the influence of the 
Byzantine Empire and of the Christian East generally. 

It is clear also that the instruments of the rebab type were at 
first twanged with the fingers, and the bow was apparently not 
invented for the rebab but only applied to it. All arguments in 
favour of including the rebah among the ancestors of the violin 
on the score of the bow lose their force, and as the rebab possessed 
no structural feature in common with the violin the question may 
be considered settled negatively. 

I'or the European development of the rebab, see Rebec. (K. S.) 

REBATE (Fr. r/ibat, from rahattre, to beat liack), a term used 
in commerce, flanking, &c. In hanking, a rebate is an allowance 
made to a drawee taking up a bill of exchange before it is due. 
This allowance is the interest on the unexpired period of the bill, 
and in practice may be either a fixed or arbitrary rate; more 
often it is I %, about the usual bank deposit rate. In 
commerce, rebate is sometimes used to mean a discount allowed 
for prompt payment; it is often equivatcnl to drawback, i.e. 
the repayment of part of the duty on imported goods when such 
goods are subsequently exported in their original or in another 
form. By the Customs Consolidation Act, 1853, a rebate or 
deduction is allowed at the cuslom-hou.se from the fixed duties 
on certain kinds of goods, on account of damage or loss sustained 
in warehouses. 

‘ See I’risae il'.Avennes, L'Art arahe d’a/'rH les tnanumenis du 
Caire du vii' au xviii' sihle (Pans, 1877). The unnumbered 
plates arc to be idcnfifiec^by tlie list given at the beginning of the 
work. 

s For the illustration, see Jean CI6dal, " Le monastdre ct la 
ii6cropo!c cle liaoutt,” M/m. de I'Inst. jr. d'arMol. orient, du Caire, 
tome XII., 1904. Chapcllc, kviii. pJ. Ixiv. (a). Descriptive text. p. 9-2. 
lice also artmle " Baouft ” by tne same author, descriptive of the 
pimtings 111 F. Cabrol’s Uict. d’arch. chrlt. ti de liturgie (Paris, 1907), 
Use. XII. B., p. zsob. 
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REBEC, or Rebeck (Med. Fr. rubebe, rebeUt, rebec, gigue ; 
Ger. Rubeba, Rebek, Geige, Lyra ; Ital. ribeba, ribeca, lyra ; Sp. 
rabel, rabeca, rave, r»be), a medieval stringed instrument played 
w'ith a bow, derived from the Oriental rebab. Like the rebab 
(g.v.), the rebec assumed at first one of two forms—the pcar- 
shap^ body with a wide base, strung with three strings, or the 
long, narrow pear- or boat-shaped body with two strings and, in 
addition, the other Oriental characteristics of the rebah, i.e. the 
vaulted back, the absence of ribs and pegs set in the back of the 
head. Except for the addition of a fingerboard^ what is now 
recognised as the rebec underwent no structural development 
and never entered the domain of art. When the guitar-fiddle 
and the oval vielle with five strings made their appearance in 
Europe, apparently during the nth century, a number of 
hybrids combining characteristics of both types of construction 
spread rapidly over western Europe. 

A spoon-shaped instrument, in most cases without neck, the 
head being joined directly to the wide shoulders of the body, 
must not be confounded with these hybrids ; the compass and 
capabilities of the instrument, which sometimes had but one 
single string, must have been extremely, limited. What the 
name of the instrument was in the various ages is not known, 
but it may be classed with the rebab and rebec, from which it 
only differs in the outline of the body. -The present writer, 
discovered an Oriental archetype on a small terra-cotta figure ■' 
in the style of the Gandhara school, unearthed at Yotkan on the 
site of the ancient Khotan. The round head is fastened directly 
to the shoulders, the three strings are thrown into relief liy deep 
indentations, the bridge tail-piece has three notches. This 
in-strument (assigned to some period between the 5th and 8th 
centuries a.d.) may be compared with the European medieval 
type, such, for instance, as the bowed spoon-shaped rebec on the 
capital of the left pillar in the miniature'' of King David and his 
musicians, belonging to the loth-century psalter of Labco 
Nolker at St Gallen ; also wilh the musicians’ lyra on the 
western doorway of the church at ^tois.saIl ; * and with the 
British Museum 'Add. MS. 17333, "hich several of these 
spoon-shaped, necklcss instruments are to be found. 

The pcar-shapcil rebec with wide base was 111 all probability intro¬ 
duced into Europe through the Byzantine Empire, and the narrow 
boat-shaped by the Moors by way of Spain. The first of these type.s 
is repre.sentcd on one of the sides of an ivory casket of Italo- 
Byzantine workmanship preserved among the Carrand Collection* 
in the Palazzo del Podesta in Florence, f t belongs to the .same group 
as the Veroli casket at the South Kensington Museum, all of which 
arc assigned lo the 9th century at the latest, 

The pear-shaped rebec on the ivory casket, allhough like all rebecs 
it had no separate neck, was elongated to form one, and terminated 
in a loicnge-sliaped bead all in one piece with lack aiid neck, the 
soundboard being cut to the same outline and glued to the back. 
Thc-re were four strings to these rebecs, of which there arc many 
examples in English MSS. from the iith century. One of the best 
known, sometimes described as the Anglo-Saxon iythele, is the one 
played by jednthun in the usual illnslratiun of King David and 
his musicians prcfaceil to the Psalms in an Anglo-Saxon psalter 
(Cotton MS., Tib. C. VI.. Brit. Mus.). Other examples are to he 
found in a Latin p.saltcr illuminated by an English artist at the bc- 
gmiiing of the 12th century (L-ansd., .38.3. But. Mus), in which the 
rebec lias but one string and resembles tiie lyra toiifonica mentioned 
above.’ 

Medieval documentary evidence points to the fact that the 
long boat-shaped rebec had survived in Spam and spread by way 
of Franco over western Europe. The much-quoted J4th-cenlury 


•See Marc. Aurel Stein, ^mieuf Khotan: Detailed Report of 
Ike Archaeological Explorations in Chinese Turkesdan earned out 
try H.M. Indian Government (Clarendon f-'ress, 1907), vol. i. pi. xlvii. 
No. vooiid. 

• Sec Laurent Grillet, Les anettres du violon (Paris, 1901). vol. i. 
p. 29. The author calls these instruments lyra, which i.s a synonym 
of rebab. 

* S<s' Kathleen Schlesinger, The Instruments of the Orchestra, 
part in, " Precursors of the Violin Family" (London, 1910), 
pi. iv. p. 154. The spoon-shaped instrument with a long neck 
on pi. v. (9th century) must be referred to the pandoura family. 

"The casket has been reproduced by A. Venturi in Gallerie 
Ai'nr. Ital., vol. iii., 1897, p. 26,3; and L’Arte, vol. i., iSgO, p. 24. 

’ See also English psalters of the T3th century in the British 
Museum, latinsd. MS., 420. and Arundel, 7 57, fol, 71''. 
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pdfem by Juan Rail, archipreste de Hita,* containing an enumora- 
tioD of the musical inatrumeuts of his day, includes el ravi geitador 
con su alia nota (the shrill rebec with its high note) and el rabi 
ntorisco. By a process ui deduction we have uo difficulty in idonti- 
iying the long, narrow, boat-shaped instrument as el rabi morisco, 
smcc the instrument has sundved almost unchanged among the 
Arabs of the present day* Irom the 13th century, and probably 
irom the searly centuries of our era. The shriU rebec {el ravi 
grilador) with, thinner strings was the pear-shaped instrument, in 
the magnificent MS. known as the Cauiigas di Santa Maria, assigned 
to the 13th centurv," there are three of those boat-shaped rebecs 
^ayed with n bow' and one twanged by tlio fingers; they have 
finger-boards and two strings, and are held like the violoncello, 
iteoabs of this type, but without bows, were in use in anclunt 
Persia, c. ^8<) n.c., as is demonstrated by some little terra'Cotta 
figures of musicians unearthed in a Ult at Suta.‘ Two of the 
instrumonts, held, however, like the violin, are unmistakably the 
arohotypos of this rebec. 

The rebec did not escape the general tendeucy so noticeable in 
Europe from file 12 th fo the 15th century towards tiie ornamentation 
of musical instrnnients wiHi grotesque heads. The socket of tlie 
ebaunter of the bagpipe, the beads of the cittern nnd ghittern, the 
masdoiinc and the rebec, were all alike decorated with grotesque 
human or animal heads, which in England became proverbial as 
cittern-heads. 

The boat-shaped rel»c survived as the sordino or pochette’ an 
instrument widely usetl by dancing masters until tlie 19th wntury, 
when it was abandoned for the kit, a diminutive violin, TJie 
pochette, as its name in French and also in German {Tctschengeige's 
'indicates, was small enough to be carried in the jiocket j it measured 
from 15 'to 18 in. and was played wUh a correspondingly small bow. 
The 15th- and iGth-century rebec or geige. as the pear-shaped variety 
was called in Germany {gigne in Prance), is figured by .Sebostian 
Virdung ; * there were three strings tuned to G, D, A, and it had a 
finger-board cut in one piece with the sound-board in some^ cases 
and forming a step. Some writers consider that the addition of 
the finger-board constifuttjd the difference between the geige and 
the rebec. Facts hardly support this theory, since the lyra tcutonica 
in the gth or nth centui'y already had a finger-board, and Farabi, 
llio Arabic scholar of the lolh century, who was oqually familiar 
with the Greek, Persi.an and Arabic musical systems, distinclly 
states that the rehab was also known as Ihe lyrii. The modem 
Greek reb« with three slrings is to tliis day played by rustic 
musicians under the name of lyra. Moreover, in Germany, bowed 
inslrumcnts of all kinds were at first known as gr.ige., in contradis¬ 
tinction to those whose strings were plucked, classed together .as 
cytharas or .some word derived from it, the most modem example 
of wliich is the zither. With the risi- of the viols and later of the 
violin, which reprcsenl the roost perfect of construction lor 
•stringeti instruments, the rebec tribe, inferior in every respect and 
without artistic merit, \ras gradually relegated beyond the palc.t 
and by the i8th century liad fallen into disuse exoept in^ certain 
rural districts, where for outdoor music, their shrill, penetrating tone 
eontinuestoendcarthemtoifinerantanrUTllageinusicians. (K. S.) 


* See Mariano Sormno Fuertes, Ilistoria de la Musica espahola 
(Madrid, 1855), vol. i. p. 103. Aymeric du I'eyrac, in his Vita 
Caroli Magni (13th century), mentions the rebec ; see Du Cange, 
Glossarium, s.v. " Baudosa." llieronyTHUS of Moravia mentions 
the rubebc, and states that it has three strings, whereas the vioUe 
had five (MS. Fonds Latin. No. 16 [W>3 actuel.'J, T'aris Bibl. Nat.). 
In the Mtnne Regel (” Rules of the Minnesingers "), 11(04. line 415 : 
" Noch dan quintema, gyge, videle, lyra, rubeba " ; see Der Minne 
Regel von Eberhardus Cerene aus Minden, I404, edited by Franz 
Xaver Woeber (Vienna, 1861). p. 24. 

’ For an illustration see Carl Eiigcl, Researches into the History 
of the Violin Family, and E. Heron-Alien, The Violin, and how-to 
make it. 

* Edward Buhle is of tipinion that the miniatures in ftese MSS. 
are the work of a i4th-cenhiry artist. Sec Die Musik-instrumente 
in den Minatmhandschriften ties Mitlelallers (Leipzig, 1903). 

* Sec J. de Morgan, La Diltgation en Perse (Paris, 1900), vol. i. 
pi. viii.. Nos. 8 and 9. 

•There is a pochette in the Galpin Collection, c, 1700; for an 
illustration see Kathleen Schtesinger, The Instruments of the 
Orchestra, partii., " Precursots of the Violin Family," p. aoi, fig. 158. 

* Musica gelul.'^hl und ausgetogen, Basel, 1511, reprinted in 
Puhlikationen d. Ges. f. Musikforschung, Berlin. 1883, Bd. xi. 

' Antoise Vklal in La Lutherie id ies luthiers, to show the contempt 
with which the rclice was viewed in France in the 15th century, 
quotes from the charges of King Charles VIII., 1483, whore the 
following entry occur.s: " On donna sar son ordre 35 sols 4 une 
pome insenaee qui Jonodt dn rebec.” The lieutenant of Paris, in March 
27, i6z8, issued the following order: " Faisant dfifeuce 4 tous 
musiciens de jouer dans les cabarets et mauvais Heux des dessus, 
btMM ou autres parties de violon ains seulement du rebec." A 
well-lpiown passage in Chancer te.stifies to a similar contempt in 
14th-century England: " Brother, quod he, here woneth an old 
rebekke," &c. (Freret Tale, 7156). 


I REBBICCA RIOTS, the ntune given to some disturbances which 
occurred in. 1843 in the counties of Pembroke, Carmarthen, 
Glamorgan, C|rdigan and Radnor, after a slight outbreak of the 
same nature four years previously. During a period of excep¬ 
tional distress the rioting was caused mainly by the heavy 
charges at the toll-gates on the public roads in South Wales, and 
the rioters took as their motto the words in Genesis xxiv. 60, 

“ And they blessed Rebekah, and said unto her, 'J hou art our 
.sister, be thou the mother of thousands of millions, and let thy 
seed possess the gate of those which hate them.” Many of the 
rioters were disguised as women and were on horseback ; eacl^ 
bund was led by a captain called “ Rebecca,” his followers being 
known us “ her daughters.” They destroyed not only the gates 
but also the toll-houses, and the work was carried out suddenly 
and at night, but usually without violence to the toil-keepers, 
who were allowed to depart with their belongings. Emboldened 
by success, a large band of rioters marched into the town of 
Carmarthen onthciothofj unc and attacked the workhouse, but 
on this occasion they were dispersed by a troop of cavalry which 
had hurried from Cardiff. Tlie Rcbcccaites soon became more 
violent and dangerous. They turned their attention to other 
grievances, real or fantsed, connected with the system of land¬ 
holding, the administration of justice and otlicr matters, and 
a state of terrorism quickly prevailed in the district. IJndcr 
these circumstances the government despatched a large number 
of soldiers and a strong body of London police to Soutl^Wales, 
and the disorder was soon at an end. In October a commission 
was sent down to inquire into the causes ot the riots. It was 
found that the grievances liad a gcmiine ba-sis; measures of 
relief were introduced, and South Wales w,xs relieved from the 
burden of toll-gates, while tlie few rioters who were captured were 
only lightly punished. 

REBELUOH, the act or continuance in act of a rebel or rebels 
(Lat. rebellio, rebellis, a compoond of re-, against, and helium, 
wax). A rebel is one who engages in armed resistance to the 
government to which he owes allegiance. For the distinction 
between Civil War and Rebellion, see War, Laws i>r. Where 
individuals as distinguished from groups of men are concerned 
the character of rebel is easier to determine. 'J'hut the alleged 
act of war was done by order of another cannot lie in principle an 
excuse for a subject or citizen of any state taking arms against 
it. Under the rules of w'ar adopted at the Hague in 1907,- 
moreover, any excuse for doing so is removed by the provision 
that a belligerent is forbidden to compel nationals of the hostile 
party to take part in operations of war against their own 
country, “ even if they were in the belligerent’s service before 
the commencement of the war” (art. 133). In the case of if. v. 
Letew, known as the “ Calvinia Flogging case ” (Supreme Court 
of the Cape Colony, Feb. r8,1904), thequestion of the validity of 
the excuse of acting under orders contrary to allegiance was 
discu.sscd in an uncertain spirit, and in a previous case, the Moritz 
case, tried before the Treason Court at Mafeking (Nov. 7,1901), 
the court held tliat insurgent nationals “ who had joined the 
burghers must be placed on the same footing as burghers fighting 
against us.” There may be special circumstances operating 
to qualify the application of a principle, but the above stated 
principle, as such, must be regarded as tlie only legal basis of 
argument on the subject. (T. Ba.) 

REBUS (Lat. rebus, “ by things ”), a sort of riddle consisting 
of the representation of some sent^cc or thing by means of 
pictures or word.s, or a combination of both. Rebuses first 
became popular in France, where they were at first called rebus 
de Picardie, that province, according to G. Menage (1613-1692), 
liaving been the scene of their origin, which he found in the 
satires written by the students and young clerks on the foiblcrof 
the day under the title “ De rebus yftu ^eruntur.” Camden 
mentions an instance of this kind of wit in a gallant who ex¬ 
pressed his love to a woman named Rose Hffl by painting in the 
border of his gown a rose, a hill, an eye, a loaf and a well; this, 
in the style of the rebus, reads “ Rose Hill I love well.” This 
kind of wit was happily ridiculed by Ben Jonswi in the humoroAs 
description of Abel Drugger’s device in the Alchemist and by 




R^CAMIER—RECEIVER 


the Spectator in the device of Jack of Newberry. The 
name is also applied to arrangements of words in which the 
position, of the several vocables is to be taken into account in 
divining the meaning. Thus “ I understand undertake 
to overthrow my undertaking ” makes the rebus 

stand take to taking 

1 you throw my ;* 

or in French 

pir vent venir 

un viont d'uu 

Tidy be read “ un soupir vient souvent d’un souvenir,” A 
still simpler French rebus is expressed by the two letters (7 a, 
which may be read, J'ai grand appitit {G grand, a petit). 
“ Rebus ” (or “ allusive arms ”), in heraldry, is a coat of arms 
which bears an allusion to the name of the person,—as three 
castles for Castleton, three cups for Butler, three conies for 
Coningsby. 

R^AMIES, JEANNE FRANfOUE JULIE AU^LAiiOB (1777- 
1849), d famous Frenchwoman in the literary and political 
circles of the early 19th century', was bom on the 4th of 
December 1777 at Lyons. Her maiden name was Bernard. 
She was married at fifteen to the banker Jacques Rfeamier 
(d. i8_jo), who v/as more than old enough to be her father. 
Beautiful, accomplished, with a real love for literature, she 
possessed at the same time a temperament which protected 
her from scandal, and from the early day’s of the consulate to 
almost Jhc end of the July monarchy her salon in Paris vjas one 
of the chief resorts of literary and political society that pretended 
to fashion. The, habitues of her house included many former 
royalists, with others, siirh ns Bernadette and General Moreau, 
more or le.s5 di.saflcctcd to the government. This circumstance, 
together with her refusal to act as lady-in-waiting to the 
Empress Josephine and her friendship for Madame de Stael, 
brought her under suspicion. It was through Madame de Stael 
that Mitdamc Riaimier became acquainted with Benjamin 
ronst.ant, whose singular political tergiversations during the 
last days of the empire and the first of the restoration have been 
attributed to her persuasions. Madame Rfcamier was eventu¬ 
ally exiled from Pari.s by Napoleon’s orders. After a short stay 
at Lyons she proceeded to Rome, and finally to Naples, where 
she was on exceedingly good terms with Murat and his wife, who 
were then intriguing with the Bourbons. She persuaded 
Constantto plead theclairnsof Murat in amemorandumaddressed 
to the congress of Vienna, and also induced him to take up a 
decided attitude in opposition to Napoleon during the Hundred 
Days. Her husband had sustained heavy losses in 1803, and she 
visited Madame do Stacd at Coppet in Switzerland. There was a 
project for her divorce, in order that she might marry Prince 
.\ugustus of Prussia, hut though her husband was willing it was 
not arranged. In her later days she lost most of the rest of her 
fortune; but she continued to receive visitors at the Abbaye-aux- 
Bois, the old Paris convent to which she retired in 1814. 
Here Chateaubriand was a constant visitor, and in a manner 
master of the house ; but even in old ago, ill-health and reduced 
circumstances Madame R#camier never lost her attraction. 
She seems to have been incapable of any serious attachment, 
and although .she numbered among her admirers Mathicu de 
Montmorency, LueJen Bonaparte, Prince Augu.stus of Prussia, 
Ballanche, J. J. Ampere and Constant, none of them obtained 
over her so great an influence as did Chateaubriand, though .she 
suffered. much from his imperious temper. If she had any 
genuine affection, it seems to have been for Pro.spcr de Baranle, 
whom she met at Coppet. She died in Paris on the nth of 
May 1849. 

There are well-known portraits of her by I-ouij David in the 
galleries of the Louvre, and by Francois Girard in the possession of 
the prefecture of the Scirili. In iSjg Souvenirs et correspondances 
tiris des papiers de Madame Ricamter was edited by Mme Lenor- 
mant. Seo Mme Lenormant's Madame lUcamitr, let amis de sa 
ieunesse tt sa correspondance intime (187.1); Mmu Mold, Madame 
Ricamier, with a sketch of the histoty of society in France (1829 
and 1862) ; also Guizot in the Revue des deux mondes for December 
1859 and February 1873; H. Noel Williams, Madame Ricamier 
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and her I'riettcls (London, 1901) ; E, Herriott (Engl, trans., by 
Alys HiUUird), Madame Ricamier et ses amis (1904} (elaborate 
cxnausHvr). 

^ I 

RECANATI, a city of the Marches, Italy, in the pjrovince of 
Macerata, 8 m. direct N.N.E. of the city of that naipe. Pop. 
(1901) 14,390 (town), 36,389 (commune). It has a station on 
the railway 17^ m. S. of Ancona, and distant 4J ns. from the 
town, which is built on a hill, 931 ft, above the sea, and retains 
portions of its 15th-century walls and gateways. It was the 
birthplace of the poet Leopardi (1798-1837), whose monument 
adorns the principal piazza and whose family "has collected 
in the town a very interesting museum of Leopardiana ; it also 
contains fine old mansions of the Leopardi, Mazzagalli, Massucci 
and Carradori in the main street, and a Gothic atthcdral, built 
towards the close of the i4tli century and dedicated to 
S Flttvianus, patriiirch of Constantinople. The churches of 
S Maria sopra Mercanti and San Domenico contain characteristic 
examples of the work of Lorenzo Lotto, as also docs the tiew 
municipal palace, with a fine old batllcmented tower, while the 
palace of Cardinal Venier has a fine Renaissance loggia by 
Giuliano da Maiano, who was probably re.sponsible for the 
designs for the portals of S Agostino and S Domenico. The 
older buildings of the town ore noteworthy for the curious 
terra-cotta work which adorns the majority of them. 

Rccanali appears as a strong castle in the loth century or’ 
earlier. Round this gathered a community whose petty wars 
with Osimo (Auximum) called for the interference of Innocent 
Ill. in 1198. From Frederick II. it obtained the right of having 
a port on the Adriatic; and by Gregory IX. it was made a city 
and the scat of the Inshopric transferred from O.sirao. This 
oscillation between Guclf and Ghibellinc continued character¬ 
istic of Recanati. Urban IV. abolished the “ city ” and 
bishopric ; Nicholas IV. restored them. John XXII. again, in 
1320, removed the bishopric and placed the city under interdict. 
The interdict was withdrawn in 1328 on payment of a heavy 
fine, but the bishopric remained in abeyance till 1357. Gregory 
XIL, who on his deposition by the council of (Constance was 
made papal legate of the sees of Macerata and Recanati, died in 
this city in 1417. The assistance rendered by Recanati to the 
popes in their struggles with the Sforza seems to have exhausted 
its resources, and it began to decline. Considerable damage 
was done by the earthquake of 1741 ; and the Frendi, who were 
twice in possession of the city in 1797. pillaged it in 1799. 

RECEIPT (M.E. receite, derived through Fr. from Lat. recepla, 
participle of recipere, to receive), in law, an acknowledgment in 
writing that a sum of money or other valuable amsidered has 
been received by the person signing the acknowledgment in 
discharge of a debt or other obligation. Such a receipt is prima 
facie evidence only of payment, and it may be shown, for 
example, that it was signed by mistake, or obtained by fraud or 
misrepresentation. By the Stamp Act of 1891, which repealed 
and re-enacted other acts, a duty of id. is imposed on every 
receipt or form of writing discharging a debt of £2 cr upwards; 
the payment of the duty is denoted by affixing a penny stamp to 
the document, and the cancelling of the same by the person 
giving the recipt. By § 103 if a pcriion gives a receipt, liable to 
duty, not duly stamped, or refuses to give a receipt, liable to 
duty, duly stamped or, on payment to the amount of £2 or 
upward, give.5 a receipt for a less sum than £2 or divides tiic 
amount paid with intent to evade the duty, he is liable to a fine 
of £jo. A receipt not duiy^stamped may be stamped at the 
Inland Revenue Office withm fourteen days on payment of a 
fine of £5 or within one month on payment of £10. 

RECEIVER, in English law, an officer or manager appointed 
by a court to administer property for its protection, to receive 
rent or other income and to pay authorized outgoings. Receivers 
may be either appointed pendente lite or by way of equitable 
.execution, e.g. for the purpose o£ enabl ng a judgment creditor 
to obtain payment of his debt, when the position of the real 
estate is such that ordinary execution will not reach it. Formerly 
receivers were appointed only by the court of chancery, but by 
the Judicature Act 1873 it Is now .within the power of aU 
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divisions of the High Court to appoint rcreivers. Their powers 
and duties arc exhaustively set by Kerr, On Receivers (5th ed., 
1905), who classifies the cases in which Ih^y may be appointed 
under the following heads: (a) infants; (6) executors and 
trustees; (e) pending litigation as to probate ; (li) mortgagor 
and mortgagee ; (e) debtor and creditor ; (J) public companies; 
(g) vendar and purcliaser; (h) covenanter and covenantee; 
(») tenant for life and remainderman; (j) partners; (A) lunacy; 
( 1 ) tenants in common ; {»») possession under legal, title, and 
(») other cases. Thu appointment of receivers is entirely within 
the discretion of the courts, and the power may be exercised “ in 
all cases in which it shall appear just and convenient.” Applica¬ 
tion for a receiver is usually made by motion, and the court 
will appoint the fittest person, without regard to who may 
propose him, the appointment of a receiver being for the benefit 
of all parties. Under the ('onveyancing Act tS8i, when a 
mortgagee has become entitled to exercise his powers of sale, 
he may, by writing under his hand, appoint such person as he 
think fit to be receiver. In bankruptcy practice a receiver, 
termed official receiver, is an officer of the court who in this 
capacity takes possession on the making of a receiving order, 
of all a debtor’s assets. He i.s also an officer of the Hoard of 
Trade with the duty of taking cognisance of the conduct of the 
debtor and administering his estates (see Hankruptcv). 

Receiver-general is the title given to a chief receiver, more 
especially as applied to the collection of public revenue. The 
title survived in the Inland Revenue up to iScjr, but it is now 
only used as the designation of an officer of the ducliy court of 
Lancester, who receives the revenues, &c., of the duchy. 

RECEPT (from Lat. recipert, to take back), a philosophical 
terra, used by Romanes (Mental Evalution of Man, ii. 36, 37), on 
the analogy of “ concept and percept," for mental images 
a-ssumed to be produced by the simple repetition of percepts. 
The process is suppuseti to be the gradual elimination of 
elements in which the percepts disagree, and the emphasizing 
of those in which they agree. Thus the final residuum is a 
unity in difference. Rrrepts are, in [act, ‘‘ spontaneous 
associations, formed unintentionally as what may be termed 
unpcrccived abstractions.” i.e. what arc generally known as 
“ generic images.” 

RECESS (Lat. recessus, a going back, withdrawal, from 
recedere, to withdraw), a term particularly used of a cessation of 
work or relief from duty, e.g. of the periods during the life of a 
parliament when it is not sitting. The word is also applied to 
an indentation in a line, especially of a small alcove sunk in the 
wall of a room. A particular use is the historical one for the 
acts and decrees of the Imperial Diet, the recessus Imperii, and 
also for those of the Hanseatic League. According to Du 
Cange (s.v. Recessus) the reason fur the use of this word was that 
these decrees, &c. (codex deliberationuvt), were written out 
antequam a convenlib 7 cs recedant proceres congregali. 

RECHABITES, or .Sons of Rechab, a sort of religiou.s order 
among the Israelites in some respects analogous to the Nazakites 
(q.v.), with whom they shared the rule of abstinence from wine. 
They also eschewed the luxuries and pursuits of settled life, and 
lived in tents, refusing to sow grain iis well as to plant vineyards. 
They represent a protest against the contemporary Cairaanite 
civilization and a reaction towards the simplicity of life which 
was felt more strongly in Judah or to the east of the Jordan than 
in the northern kingdom of Israel. Their ” father,” or founder, 
was that Jehonadab or Jonadab, son of Kechab, who encouraged 
Jehu to abolish the Tyrian Baal-worship (j Kings x.). Tlic 
order founded by Jehonadab must from its constitution have 
soon become a .sort of hereditary clan, and as such the “ house 
of Rechab ” appears in Judah after the fall of the nortliern 
kingdom and continued to observe the ordinance of Jehonadab 
till the approach of Nebuchadrezzar •drove them for protection 
into Jerusalem (Jcr. xxxv.). Jeremiah promised them as a 
reward of their obedience that they should never lack a man to 
rapresent them (as a priest) before Yahweh, whence perhaps the 
later Jewish tradition that the Rerhabites intermarried with the 
Levites and so entered the temple service. 


Later refcrencis to them probably indicate that tlie term wa* 
ascii as meaning merely ascclcs (Kuseb., H. Is. ii. Z3L tlie particular 
form of asceticism (q.v.) being less essential. One may compare 
the modern society of total abstainers known as the " Rechabites." 
in I Chron. iif 55 the “ house of Rechab ” is associated with the 
Kenitks («.v.) as a family of scribes. Their origin is ascribed to 
Hammalh (conceivably the N^htalite city, Josb. xix. 35), but in 
1 Chron. iv. iz Rechab (so the I.XX) is of C^ebitc descent. 

RECHBERG-R0THENL5WEN, JOHANN BERNHARD, 

Count (1806-181)9), Austrian statesman, was the second son 
of the Havarian statesman Count Aloys von Reehherg-Rothen- 
lowcn (1766-1849). Johann Bernhard was destined for the 
Bavarian public service, his elder brother being a hcrcditai^ 
member of the Upper House in the parliament of Wiirttemberg. 
lie was educated at the universities of Strassburg and Munich, 
but he incurred the displeasure of King Louis I. by the part 
he played as second in a duel, and in 1828 he transferred him¬ 
self to the Austrian diplomatie sendee. After being attached 
to the emhussies in Berlin, London and Brussels, he was ap¬ 
pointed envoy at Stockholm (1841) and at Rio dc Janeiro (1843). 
Returning to Europe in 1847, on the outbreak of the revolu¬ 
tion of 1K48 in Vienna he was of great service to Prince Metter- 
nich, whom ho accompanied and assisted in his flight to England. 
In July 1848 he was appointed Austrian plenipotentiary in 
the German federal diet at Frankfort, in 1851 became Austrian 
intermmeius at Constantinople, and in 1853 Radetzky’s civilian 
collo.ague in the government of Lombardo-Vonetia. In 1R55 
l)C returned to Frankfort as Austrian ropresentutive and 
president of the federal diet. As a pupil of Mettcrnich he would 
liavc wished to preserve the good understiinding with Prussia 
which seemed the necessary foundation for a ronservalive 
policy; he was, however, made the instrument for the anti- 
Prussian policy of Buol; this brought about constant disputes 
with Bismarck, at that time Prussian envo)- at the diet, whicli 
were .sharpened by Reclibcrg’s choleric temper, and on one 
(x'casion nearly led to a duel. Bismarek, however, always 
expressed a high appreciation of his character and abilities. In 
May 1859, on the eve of the war with Italy, he was appointed 
Au-strian minister of foreign affairs and minister president, 
surrendering the latter post to the archduke Rainer in the 
following j’ear. 

The five years during which Reehhcrg held the portfolio of 
foreign aflairs covered the war with Italy and France, the 
insurrertion in Poland, the attempted reform of the German 
Confederation through the Frankfort Fiirstenlag, and the 
Austro-Priissian war with Denmark. After the defeat of 
Magenta Reehhcrg arcompanied the emperor to Italy, and he 
had to meet the crisis caused by a war for which he was not 
responsible. lie began the concessions to Hungary and in the 
Polish question, and was responsible for the adhesion of Austria 
to the alliance of the Western Powers. In the German question 
Rcchberg’s policy was one of compromise. To the project of 
the Fiirsieniag lie was altogether opposed. The project had 
been suggested to the emperor Franris Joseph by his son-in-law, 
the hereditary prince of Turn and Taxis, and by a pamphlet of 
Julius Frohel, and the preliminary arrangements were made 
without Reehhcrg being informed. When at last he was told, 
be tendered his resignation, whieli was not accepted, and he 
accompanied the emperor to the abortive meeting at Frankfort 
(August 1863). Tlic attempt made by Rechberg at the subse¬ 
quent ministerial conference at Nuremberg to establish a German 
league without Pnissia was equally unsueecsslul, and he now 
returned to the policy, which in opposition to Schmerling lie 
had throughout advocated, of a peaceful arrangement between 
Prussia and Austria as the indi.sj.irnsablc preliminary to a reform 
of the Confederation. 

At this juncture the death of King Frederiek VII. of Deniffark 
(15th of November 1863) opened up,ithe whole Schle.swig-llol- 
stein question (q-v.). In the diplomatic duel that followed 
Rechberg was no match for Bismarck. It suited Austrian 
fioliry to act in concert with Prussia against Denmark ; but 
Rechberg well knew that Bismarck was aiming at the annexation 
of the duchies. He attempted to guard against this by laying 
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down as a condition of the alliance that the duchies should only 
be separated from Denmark by common consent of the two 
German powers. Bismarck, however, insisted that the question 
of the ultimate destination of the duchies should be left open; 
and, when he backed his argument with the threat that unless 
Austria accepted his proposal Prussia would act alone, Rechberg 
gave way. His action was made the object of vident attacks 
in the Austrian Lower House (2S-30 January 1864), and when 
the war was victoriously concluded and Pmssia’s designs on 
the duchies had become evident, public opiriion turned more 
aqd more against him, demanding tliat Austria should sup^rt 
the duke of Augustenburg even at the risk of war. Rechberg 
yielded so far as to assure the duke’s representative at Vienna 
that Austria was determined to place him in possession of the 
duchies, but only on condition that he did not sign away any 
of his sovereign rights to Prussia. The outcome of this was 
that the duke refused the terms offered by King William and 
Bismarck. 

On the 22nd of August there was a meeting of the emperor 
Francis Joseph and King William at Schonbrunn, both Rech¬ 
berg and Bismarck being present. Rechberg himself wiw in 
favour of allowing Prussia to annex the duchies, on condition 
that Prussia should guarantee Austria’s possession of Venice 
and the Adriatic coast. On the first point no agreement w^ 
reached ; but the principles of an Austro-Prussian alliance in 
the event of a French invasion of Italy were agreed upon. This 
latter ptoposal was, however, received with violent opposition 
in the ministry, where Rechberg’s influence had long been over¬ 
shadowed by that of Schmerling; public opinion, utterly dis¬ 
trustful of Prussian promises, was also greatl)r excited ; arid on 
the 27th of October Rechberg handed in his resignation, rcceivmg 
at the same time the order of the Golden Fleece from the 
emperor as a sign of special favour. He had been inade an 
hereditary member of the Upper House of the Reichsrat in 1861, 
and as late as 1879 cohtinued occasionally to take part in 
debates. He died at his chateau of Kettenhof near Vienna on 
the 26th of February 1899. He had married, in 1834, Barbara 
{ones, eldest daughter of the 6th Viscount Ranelagh, by whom 
he had one son. Count Louis (b. 1835). 

See the biography by Franz llwof in Allgetneine Deutsche Bio- 
grapHie, B. 53. Nachtrage (Leipzig. 1907)- 

RECIDIVISM (from Fr. recidiver, to relapse and fall again 
into the same fault, or repeat the same offence as one committed 
before), a modem expression for “ habitual crime.” ^e 
recidivist is now universally known to exist in all civiliMd 
countries as one who has adopted wrong-doing and law-breaking 
as a profession. His persistency is ceaseless and inextinguish¬ 
able by the ordinary methods of combating crime. Penal 
justice as generally exercised is unavailing, and is little better 
than an automatic machine which draws in a vast number 
within its wheels and casts them out again practically unchanged 
in character to qualify again for the ineffective treatment. 
This dangerous contingent is for ever on the move, into prison 
and out of it and in again ; a large proportion of it, the criminal 
residuum, the very essence of the criminality of a country, 
resists idl processes devised for its regeneration and cure. 
Nothing will mend it; neither severity nor kindness, neither 
the most irksome restraints nor the philanthropic methods of 
moral and educational persuasion. This failure has encouraged 
some ardent reformers to recommend the system of indefinite 
imprisonment or the indeterminate sentence, by which the 
enemy once caught is kept perpetually or for a lengthy period, 
and thus rendered innocuous. Habitual offenders, it is argued, 
should be detained as hostages until they are willing to lay 
down their arms and consent to make no further attempt to 
attack or injure society. The theory is sound and has been 
adopted in part in sevetol countries, especially in the United 
States. 

It was not until 1909 that the system of preventive detention 
was put into operation in the United Kingdom, when, by the 
Pi^ention of Crime Act 1908, power was given to the courts 
to pass on habitual criminals a sentence of preventive detention 
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in addition to one of penal servitude. This further period nny 
range within limits of from five to ten years, according to the 
discretion of the coyrt. The English system is hardly more 
than tentative at present; the machinery is admittedly capable 
of improvement. The charge of being an habitual .criming 
has to be inserted in the mdictment on which the offender is 
to be tried, and this cannot be done without the esm^nt of 
the director of public prosecutions and after cerUin notice has 
been given to the officer of the court trying the prisoner and to 
the offender himself. The decision to charge a prisoner with 
being an habitual criminal has hitherto rested on the local 
police authorities, and it has been felt that a more even and a 
more general application of such a drastic method of treatment 
would result if the decision were transferred to one authority, 
and some such reform was foreshadowed by the Home Secretary 
in a speech in the House of Commons on prison reform on the 
aoth of July 1910. 

RECIFE, or Pernambuco, a city and seaport of Bimu, 
capital of tlie state of Pernambuco, in 8° 3' S. and 34° 55 ' W., 
near the extreme eastern point of South America. Pop. (1904 
estimate) 186,000. Recife is frequently called the “ Venice 
of America ” ; it is at the mouths of the rivers Beberibe rad 
Capibaribe which unite to form a small lagoon or bay inside 
the sea beach. In the angle between the two rivers is the delta . 
island of Antonio Vai. The city is built on the southern 
extremity of the sandy sea beach, on the island of Antonio Vax, 
and on the mainland to the westward, the river channels bei^ 
crossed by numerous bridges. With the exception of the hills 
on which Olinda is built about 5 m. northwpd, the sunounding 
country is low and flat, the general elevation averagmg 10 fL 
As the tide rises about 6 ft., the general level of the city a™ 
neighbouring coast, which is wet and .swampy to the southwaid, 
is too low to be generally healthy, and Pernambuco has a high 
death-rate (52^ per 1000 in 1904), with malaria as one of 
the principal causes of death. The climate is hot, although 
agreeably tempered by the S.E. trade winds; the temperature 
ranges from an ateolute minimum of 61° to an absolute maxi¬ 
mum of 99° (1904). The rainfall (1904) is 75 3 in. J^c three 
principal parishes of the city are known as Sao Jos6 do Recite, 
occupying the sandy peninsula or beach north of the outlet of the 
united rivers; Santo Antonio, on the island of Antonio Vai, 
which was called Mauritia or Mauritzstod during the Dutch 
occupation ; and Boa Vista, on the mainland to the westward, 
which is the most modem and the most rapidly growing part. 
The first is the oldest and most crowded section, and is now 
devoted chiefly to the commercial and financial interests of the 
port; here are the custom house, merchants’ exchange (Pra^a 
do Commercio), shipping offices, banks and wholesale houses. 
Santo Antonio dates from the Dutch occupation. Prmcc 
Maurice of Nassau, when governor-general, built here his private 
residence (Fribourg House) and made it his capital. Its 
business edifices and residences are largely of Dutch architec¬ 
ture, with many storeys and steep roofs. The older P“t of 
Boa Vista dates from the 17th century. Recife has few public 
squares or gardens, and its streets are not usually well carrf 
for. The older buildings are of the Portuguese type, usually 
plain, low and heavy, constructed of broken stone and mortar, 
and plastered and coloured on the outside. The city has gas 
and electric illumination, street and suburban railways, drainage 
and a public water supply drawn from a small tobuta^ of the 
Beberibe about 7 m. to the il.W., in the direction of Caxang^ 
Among its notable public buildings and institutions are the old 
government palace in Santo Antonio built upon the foundations 
of the official residence of Prince Maurice of Nassau, with a 
pretty garden attached; a theatre facmg upon the Praya da 
Republica, dating from the second empire; the palace of the 
Provincial Assembly m Boa Vista, built in 1860-66, sur¬ 
mounted by a high dome ; the municipal palace, or prefecture, 
on Rua do Imperador, with the public library (Bibhoteca 
Publica) occupymg its third floor and containing about 
volumes; the Gymnasium, a large plain building of two floors 
standing near the legislative pffiace'; the Pedro II. hospital 



RECIPE—-RECLAMATION OF LAND 


954 

l)uilt between 1847 i86x ; a large penitentiary, insane 
asylum, orplians’ asylum, and beggars' asylum; a law school, 
artisans’ school (Lyceu de Artes e Officiq^), and archaeological 
institute; a normal school and school of engineering; and war 
and nayal arsenals. One of the most attractive churches is 
that of Nossa Senhora da Fenha, surmounted by two slender 
spires and a dome. 

The port of Recife is one of the most important of Brazil, on 
account of its proximity to Europe and its convenience for 
vessels passing around ^e east shoulder of the continent. It 
is the landing-place for two transatlantic and one coastwise 
cable lines. Its harbour consists of an outer and inner anchorage, 
the former an open roadstead, which are separated by a re¬ 
markable stone reef running parallel with the ^ore-line, leaving 
an inside passage 400 to 500 ft. wide. The entrance to the 
inner anchorage, which has a depth of about 30 ft., is opposite 
Fort Brum in the noi them part of the city, and is mark^ by a 
small Dutch fort (Pic&o) and a lighthouse at the northem 
extremity of tlie reef. This remarkable natural breakwater, 
which is about 50 ft. wide on top and has been repaired with 
masonry in some places, covers a considerable part of the coast¬ 
line in this part of Brazil. It is not a coral reef, as is sometimes 
.stated, but is a consolidated ancient beach, now as hard and 
firm as stone.*^ In igio contractors were at work on improve¬ 
ments to the port to cost about £1,666,000, under a decree of 
the 3rd of December 1908. The exports include sugar, rum, 
cotton, hides, skins, rubber, wax, fibres, dyewoods, caiAu, 
mandioca flour, pineapples and other fruits. Pemainbuco is 
the principal sugar-producing state of Brazil, and Recife is 
therefore an important centre for this product. Its railway 
communications with the interior arc good, and include the 
Sul de Pernambuco, Recife and Sao Francisco, Central de 
Pernambuco, and the Recife to Limoeiro lines, the first three 
now being under the management of the Great Western of 
Brazil Co. There are also suburban lines to Olinda and Caxangd, 
the latter providing communication with some of the prettiest 
suburbs about the city. 

Recife was settled about 1335, when Duarte Coelho Pereira 
landed there to take possession of the captaincy granted him 
by the Portuguese crown. The site of Coelho’s capital was 
Olinda, but Recife remained its port and did not become an 
independent villa (town) until 1710. Down to the close of 
the i8th century, when Rio de Janeiro became important, 
Recife was the second city of Brazil, and for a time its most 
important port. It was captured and plundered in 1595 by 
the English privateer James Lancaster. It was also captured 
by the Dutch in 1630 and remained in their possession till 1654, 
during which time the island of Antonia Vaz was occupied and 
the town greatly improved. At the end of the Dutch War 
the capital was removed from Olinda to Recife, where it has 
since remained, 

RECIPE, a statement of the materials and ingredients used 
in the making and preparation of a dish for cooking, a receipt. 
This is the principal current u.se, which was first applied to 
medieval prescriptions from the custom of placing the wdrd, 
meaning “ take this ” (imperative of Lat. redpere, to receive), 
often abbreviated R or 11 , at the head of the formula. 

RECIPROCITY (Lat. reciproeus, returning back the same 
way, alternating, probably from re back and pra forward), the 
condition or state of being reciprocal, i.e. where there is give 
and take, mutual influence or correspondence between two 
parties, persons or things. In a more particular sense, re¬ 
ciprocity is a special arrangement between two nations under 
which tdie citizens of each obtain advantages or privileges in 
their trading relations with tho other. This meaning of 
reciprocity, however, bears a different interpretation in European 
and in American usage. In the fomfer, reciprocity between two 
nations usually means little more than llie extension by one to 
the other of most favoured nation treatment, i.e. such advantages 
as it extends to any third country (see Commercial Treaties). 

' Sec ). C. BranOer's Tke Stove Reejs of Brant /But. Comp. 
ZoCl., Harvard 'Ujilv.,'Xliv., Cambridge, 1904). 


But in the United States reciprocity is the term applied to the 
concessions or arrangements made between that countijr and 
another without reference to any third country. Thus m the 
United Statls there arc a maximum and minimum tariff, the 
rates of the maximum tariff being enforced on the goo^ of 
those countries which have no reciprocity treaty with the 
United States, and the rates of the minimum on certain products 
of those countries which have by a reciprocity treaty given 
^ecinl advantages or concessions to certain products of the 
United States. 

RECITAL (frmn Lat. redtare, to read out, particularly of^ 
public document), on account or repetition of the details of some 
act, proceeding, fact, &c., particularly, in law, that part of a 
legd document, such as a lease, which contains a statement of 
certain facts, e.g. the purport for which the deed is made. In 
music, the word is used of an instrumental performance given 
by a single person, and also of a performance of the works of a 
single composer. 

RECKLIXGHAUSEM, a town of Germany, in the Prussian 
province of Westphalia, 33 m. by rail N.W. of Dortmund on 
tlie railway to Munster. Pop. (1905) 44,396. In the neighbour¬ 
hood are extensive coal-mines and brick-works, and the industries 
embrace the manufacture of linen, beer, spirits and tobacco. 

The county of Recklinghausen belonged to the archbishopric 
of Cologne until 1803, when it passed to the duke of Arenbcrg. 
It was known as tlie Vest Recklinghausen. In 1810 it was 
divided by Napoleon between the grand duchy of Berg and 
France, but was, in 1815, restored to the duke of Arenbcrg 
as a fief under Prussian sovereignty. 

See Bitz, Die AUere Gesohichte des Vestes und der Studt Reckling¬ 
hausen (Erzen, 1904). 

RECLAMATION OF LAND. The boundaries between sea 
and land are perennially clianging. In many sheltered hays and 
estuaries the sea is receding, while along other portions of the 
sea-coast it is continuously encroaching, 'i'he same causes 
operate to produce both results: the rivers carry down with 
them detritus and sediment from the higher ground; the sea, 
aided by wind and tide, is always eroding exposed portions of the 
seaboard; and even such lesser influences as rain and frost 
assist in disintegrating cliffs composed of softer strata. 

The main object of reclaiming land from the sea is to increase 
the area of ground available for cultivation. Land which has 
been raised by accretion nearly to high-water level can be shut 
off from the sea by works of a simple and inexpensive nature, 
and the frash alluvial soil thus obtained is generally very fertile. 

Accretion in e,stuaries takes place very slowly under ordinary 
conditions. Although at any one time the sheltered areas may 
be large and the deposit of silt fairly rapid, not much peimancnt 
Mcrction will take place owing to the frequent shifting of the 
channels. Directly, however, a fixed channel is secured by 
longitudinal embankments or training walls, accretion progresses 
rapidly and uninterruptedly by the deposit of sediment in the 
slack-water behind the embankments and at the sides of the 
estuary; and this is especially the case if the training works 
are raised to the level of high water, for this has the effect of 
restricting the greater part of the scour of tide and fresh-water 
discharge to the one fixed channel. The rate of accretion varies 
with the shelter of the site and the amount of sediment carried 
by the water; but by degrees tlic foreshores, in the upper 
portion and at the sides of the embanked estuary, are raised 
sufficiently for samphire to make its appearance, and, later on, 
a coarse grass. Ultimately the time arrives when the water 
may be ^together excluded by the construction of enclosing 
embankments; these must be raised above the level of the 
highest tide, and should have a flat slope on the exposed ride, 
protected, in proportion to exposure and depth of water, against 
the face with day, sods, fascines or stone pitching. 

In the intermediate stages of the process outlined above much 
may be done to promote the growth of accretion, or warping 
as it is termed, and to ensure the fertility of the leclairned l^d. 
The deposit of warp is accelerated by anything which tend^ to 
reduce the flow and consequent scour of the ebb-tide over the 
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foreshore; thus considerable advantage will accrue from placing 
rows of ^gots or sods aaoss the lines of flow; and banks, 
enclosing the higher portions of the foreshore^ may often be 
constructed so as materially to increase the period of stagnation, 
near high tide, of the silt-bearing water upon the lower adjacent 
foreshore. The light, fertilizing alluvium only deposits in 
shallow water at high tide, and where there are nrftidal currents. 
The final enclosure, therefore, should not be effected until this 
deposit has taken place. The enclosing works, also, should be 
so earned out that increasing shelter may favour the deposits 
,of this alluvium during construction. A final and rapid deposit 
can sometimes ^ effected by making sluices in the bi^s: 
the turbid water is admitted near high tide, and retained until 
the whole of its silt has been deposited, the dear water being 
allowed to escape slowly towards low tide. Premature enclosure 
must be guarded against; it is more difficult, the cost greater, 
the reclaimed land is less fertile and, being lower, less easy to 
drain. 

The practice of reclaiming land in liritish estuaries is a very 
ancient one. The Romans effected reclamations in the Pen 
districts; the enclosing of Sunk Island in the Humber was 
begun in the t7th century, and now produces an annual revenue 
of sometlUng like £10,000 ; large reclamations in the Dee estuary 
took place m the i8th century; and, in recent times, works 
have been carried out in the estuaries of the Seine, the Ribble 
and the Tees. 

In the reclamation of land adjoining the sea-coast, sites where 
accretion is taking place arc obviously the most suitable. 
Marsh lands adjoining the sea, and more or less subject to inunda¬ 
tion at high tides, can be permanently reclaimed by embank¬ 
ments ; but these, unless there is protection from sand dunes or 
a slungle beach, require to be stronger, higher, with a less steeply 
inclined and better protected slope than is required in estuaries. 
The width of the bank will generally prevent percolation of 
water at the base; but if there is any danger of infiltration, 
owing to unsuitability of material, a central core of puddled clay 
or a row of sheet-piling should be employed. Waves over¬ 
topping the bank will quickly cause a breach, and produce 
disastrous results; the height of the bank must, therefore, 
be calculated to meet the cose of the severest on-shore gale 
coinciding with the highest spring tide. Undermining, caused 
by the recoil of waves on the beach, is liable to occur in exposed 
sites ; this may be prevented by a line of sheet-piling along the 
outer toe of the bank. 

Sea-coast embankments should not generally be constructed 
farther down the foreshore than half-tide level, as the cost of 
construction and maintenance would increase out of all propor¬ 
tion to the additional area obtained. It Ls, as a rule, more 
economical to reclaim a large area at one time, instead of 
enclosing it gradually in sections, as the cost varies with the 
length of embankment; it is, however, more difficult to effect 
the final closing of a hank, where a large area is thus reclaimed, 
on account of the greater volume of tidal-water flowing in and out 
of the contracted opening. The final closing of a reclamation 
embankment is best accomplished by leaving a fairly wide 
aperture, and by gradually raising a level bank across its entire 
length. The enclosed area may be left full of water to the height 
of the unfinished bank, or the tide-water may be allowed to 
escape and enter again by sluices in the finished sections. The 
embankments in Holland are closed by sinking long fascine 
mattresses acToss the opening; these are weighted with clay 
and stone, and effectually withstand the scour through the gap ; 
the two terminal slopes of the finished sections are simUarly 
protected. 

There are many examples of sea-coast reclamation : Romney 
marsh was enclosed long ago by the Dymchurch wall (see fig. i), 
and a large portion of ^lland has been reclaimed from the sea 
by embankments (see fig. 2); the reclamation bank for the 
Hodbarrow iron mines (see fig, 3) illustrates the use of puddled 
clay to prevent infiltration. 

. The repair of a breach effected in a completed reclaraatum 
embankment is a more difficult task than that of closing the 


final gap dunng construction; this is owing to the chstonel 
or gully scoured out upon the opening of the breach. When a 



Flo. I.—Sea-wall at Dymchurch. 


breach occurs which cannot be closed in a single tide, the forma¬ 
tion of an over-deep gully may to some extent be prevented 



Fic. 2.—Dutch Reclamation Embankment. 


by enlarging the opening. Breaches in embankments have been 
closed by sinking barges across the gap, by piling and planking 



Fig. 3.—^Reclamation Bank for the Hodbarrow Iron Mines. 


up, by lowering sliding panels between frames erected to receive 
them, and by making an inset wall or bank round the breach. 
By the last-mentioned method the new connecting bank can be 
formed on solid ground, and the nece.ssary width of opening 
obtained to obviate excessive scour during the influx and efflux 
of the tide over the bank while it is being raised. 

The gradual drying of reclaimed land lowers the surface .some 
two or three feet; the land therefore becomes more liable to 
mundation after reclamation than before. Accordingly, it is 
most important to prevent breaching of the bank by promptly 
repairing any damage caused by storms ; and if a breach should 
occur, it must be closed at the earliest possible opportunity. 

The protection of the coast-line from encroachment by the 
sea is a matter of considerable importance aud great difficulty ; 
the more rapid the erosion, the more exposed must be the site ; 
and, consequently, the more costly will be the construction and 
maintenance of protective works. These are of two kinds : 
sea-walls or banks, and groynes. 

Upright sea-walk with some batter on the face have been 
constructed along the frontage of many sea-side towns, with 
the double purpose of making a promenade or drive, and of 
affording protection to the town. A very sloping and also 
a curved batter breaks the stroke of the wave by facilitating 
its rising up the face of the wall, but the force of the recoil is 
correspondmgly augmented. A wall with a vertical face offers 
more direct opposition to a wave, minimizes the tendency to rise, 
and consequently the recoil; while a stepped face tends to 
break up toth the ascending and recoiling wave in proportion 
to the recession of the steps, but there is a corresponding liability 
to displacement of the blocks composing the wall. The concrete 
sea-walls erected in front of Hove, Margate, and the north cliff 
at Scarborough (sec figs. 4, 5, 6) exhibit straight, stepped, and 
curved forms of batter. *1116 curvature of the last-named wall, 
though diverting the coil at its base, did not prevent erosion of 
the shale bed on which it was founded, and a protective apron 
in front of the toe had to be added subsequently. 

The Beaconsfield sea-wall at Bridlington (sec fig. 7) is stepped 
and slightly curved ; it has a stone face with concrete backmg, 
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strfengthened at intervals by counterforts. The thickness of the 
wall varies from ii ft. 6 in. at the base to 3 ft. at the top, and is 



Fio.—Sea-wall at Hove. Fig. 5.—Sea-wall at Margate. Fig. (•.—Sea-wall at Scarborough. 


surmounted by a dressed comice and coping ; the length is 340 
yardss The work was constructed, in 1888, at a cost of £10,000, 
or £29,8s. per lineal yard. 

Walls with almost vertical faces, or slightly stepped, appear 
to be the best. Unless, however, the foreshore consists of hard 
rock, or a raised beach maintained by groynes, a wall of this 
kind should be protected by an apron, in order to prevent the 



destructive undermining to which such forms of wall are 
necessarily liable. 

Where the coast is fringed with sand dunes, and the beach 
protected from erosion by a regular series of groynes, as at Ostend 
(Belgium), the sand dunes, or an embankment for a promenade 
in front of them, may be sufficiently protected by a simple slope, 
paved with brickwork or masonry, and having a maximum 
inclination of two to one. The paving requires to be laid on'a 
bed of clay, rubble, or concrete. Parts of the sea bank at Ostend 



(see fig. 8) have been carried out beyond high-water mark to 
gain a strip of land for the esplanade ; and these portions have 


had to be protected from undermining at the toe with piles and 
planks, and an apron of concrete or pitching, laid on fascines, 
extending down the foreshore. For 
the parts above high-water mark a 
short paved slope, with moderate 
protection at the toe, has been found 
sufiicient. The top face of these 
slopes is reflexed so as to protect the 
esplanade from surf during storms. 

Sea-walls arc very costly and, while 
temporarily resisting, do not dimin-* 
ish, but actually increase, the erosive 
action of the sea. In short, sea-w'ulls 
are a most unsatisfactory type of 
protective work. 

'fhe protection afforded to the coast 
by groynes is based on a totally dif¬ 
ferent principle, which may be sum¬ 
marized as that of promoting natural 
accretion by the construction of arti¬ 
ficial shelter. Along most coasts there is a littoral drift of sand 
or shingle; by means of groynes, projecting from the coast-line 
down the beach, this drift may be intercepted so as to produce 
accretion to the foreshore, where previously there has been 
constant erosion, The problem, however, of coast protection 
by this method presents difficulties. Littoral drift ,is the 
product of erosion, and the fate of a large portion of this drift 
is to be deposited in deep water. Any scheme, therefore, of 
stopping erosion altogether by means of groynes would be 
purely chimerical; in the same way, partial failure of groynes, 
from lack of drift and inability to stop wastage, must be ex¬ 
pected in many localities. Another difficulty may be illustrated 
by the action of such natural projections as Dungcne.ss; this 
point, by completely arresting the easterly drift of shingle, 
causes a rapid accretion to the beach on the one side, but a 
corresponding denudation on the other. The old type of high 
groyne, erected at Cromer and Hastings, has produced the 
same undesirable result; moreover, the general effect of groyn¬ 
ing certain portions of the fore,shore is to render the ad)acent 
unprotected portions more liable to erosion. Nevertheless, 
the benefit which may be derived locally from suitable groyn¬ 
ing is very great. The timber groynes erected between 
Lancing and Shoreham raised the shingle beach sufficiently 
to cause high-water mark to recede 85 ft. seawards in the course 
of a few years. 

The eroding action of the river Scheldt in front of Btanken- 
berghe has been arrested by carrying out groynes at right 
angles to the coast-line, and down to below low water ^e 



Fio. 9.—Groynes on North Sea coast at Blankenberghc. 



Fig. 10.—Sections of Groynes a^Blankcnberghe. 


figs. 9, 10). These, on the average, are about 820 ft. long 
and 680 ft. apart: they are made wide, with a curved top 
raised only slightly above the beach, so as to minimize the 
scour from currents and wave action, and facilitate the even 
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distribution of drift over the protected area. They are 
constrijcted with a foundation of fascines and concrete, faced 
with brickwork or stone pitching. The result has been the 
formation of a gently sloping beach which reduces wave 
action; such loss, too, as is still occasioned by storms is speedily 
made good by natural accretion in moderate weather. The 
Blankenbcrghe groynes are too expensive a type fox,ordinary use. 

The beach at Bridlington, which rests on boulder clay, 
was rapidly disappearing owing to the increased scour due to 
the sea-walls. Accordingly, groynes (see figs, ii, la) made 



Fig. 11.—Groynes at Bridlington. 



of 14 ft. X 9 in. X 9 in. pitch-pine piles, and ii in. x 4 in. 
planking, were erected along the foreshore. The piles origin¬ 
ally projected about 6 ft.; but, to prevent 
heaping up of sand to windward with 
denudation to leeward, the planking was 
never raised more than two .strakes above 
sand-level, fresh planks being added as the 
sand rose. The south-easterly gales are 
said to be the most erosive here, and 
prevalent during the winter months; on 
this account the groynes were given an 
inclination of 10° south of cast, that is 
10° from the perpendicular. It may be 
doubted whether this was the best 
angle, but the result has been very satisfactory. 'Fhe co.st of 
construction was from 12s. 3d. to i8s. per lineal foot. 

The sand-banks at the entrance to Poole Harbour have been 
protected by groynes (see fig. 13) inclined at slightly varying 
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Fig. 13.—Groynes for Protecting the Sand*banks enclosing 
Poole Harbour. 


angles, some yielding better results than others. This is a 
good example of the important work which may be accom¬ 
plished by groyning. Unprotected, a breach would soon have 
been effected in these sand-banks j with a double entrance to 
the bay the present deep channel would have silted up, and 
Poole Harbour would liave been practically destroyed. 

It is evident that the efficacy of groynes in collecting drift 
is proportionate to the distance which they can be carried 
out seawards, and that they should always be extended to | 
low-water mark; whilst, by raising them only slightly above | 
the beach, the accumulation of drift to leeward is promoted, 
the passage of drift over the obstruction being facilitated 
and the scour of the ^aves diminished. By this means, and 
by gradually raising and extending the groynes as the drift 
accumulates, the general elevation of the beach can be secured. ’ 
Drift generally travels in both directions along a coast, veering 
with the wind; thus the prevailing wind determines the pre- 
^nderating travd of the drift. Groynes are usually con¬ 


structed at right angles to the shore, but it is believed that 
increased benefit may be obtained by slightly inclining them, 
to leeward of the prevailing wind. Some engineers have 
advocated the extSnsion of groynes below low-water mark; 
and as wood when permanently submerged is specially liable, 
even when creosoted, to be attacked by the teredo an&limtioria, 
the use of reinforced or ferro-concrete has been suggested as 
the most suitable material for submarine groyning. These 
suggestions, however, and many other current theories on 
groyning, require to be demonstrated by repeated experiments. 

For a useful bibliography of the subject see British,Parliamentarv 
Reports. Coast Erosion and the Reclamation of Tidal Lands, Cd. 
3684, Appendix No. X. pp. 146-158. (L. W. V.-H.) 

BBCLQS, JEAK JACQUES ELISl&B (1830-1905), French 
geographer, was born at Sainte-Foy la Grande (Gironde), on the 
15th of March 1830. He was the second son of a Protestant 
pastor, who had a family of twelve children, several of whom 
acquired some celebrity either ns men of letters, politicians or 
members of the learned professions. His education, begun in 
Rhenish Prussia, was continued in the Protestant college of 
Montauban, and completed at the university of Berlin, where 
he followed a long course of geography under Karl Ritter. 
Withdrawing from France in consequence of the events of 
December 1851, he spent the next six years (1852-57) visiting 
the British Isles, the United Slates, Central America, and 
Colombia. On his return to Paris he contributed to the Revue 
des deux mondes, the Tour du monde and other periodicals a 
large number of articles embodying the results of his geographical 
work. Among other works at this period was an excellent short 
book, Hisloire d’un ruisseau, in which he traces the development 
of a great river from source to mouth. In 1867-68 he published 
La Terre; description des phenomenes de la vie du globe, in two 
volumes. During the siege of Paris, Reclus shared in the 
aerostatic operations conducted by M. Nadar, and aiso served 
in the National Guard, while as a member of the Association 
Nationale des Travailleurs he published in the Cri du peuple a 
hostile manifesto against the government of Versailles in con¬ 
nexion with the Communist rising of the i8th of March 1871. 
Continuing to serve in the National Guard, now in open revolt, 
he was taken prisoner on the 5th of April, and on the i6th of 
November sentenced to transportation for life; but, largely 
at the instance of influential deputations from England, the 
sentence was commuted in January 1872 to perpetual banish¬ 
ment. Thereupon, after a short visit to Italy, he settled at 
Clarens, in Switzerland, where he resumed his literary labours, 
and, after producing the Histoire d’une montagne (a companion 
to Hisloire d’un ruisseau), wrote nearly the whole of his great 
work. La Nouvelle Geographie universeUe, la terre et les homines, 
19 vols. (1875-94). This is a stupendous compilation, profusely 
illustrated with maps, plans, and engravings, and was crowned 
with the gold medal of the Paris Geographical Society in 1892. 
An English edition appeared simultaneously, also in 19 vols., 
the first four by E. G. Ravenstein, the rest by A. 11 . Keane. 
Extreme accuracy and brilliant exposition form the leading 
characteristics of all Reclus’s writings, which thus possess 
permanent literary and scientific value. In 1882 Reclus 
initiated the “ Anti-Marriage Movement," in accordance with 
which he allowed his two daughters to marry without any civil 
or religious sanction whatever. This step caused no little 
embarrassment to many of his well-wishers, and was followed by 
government prosecutions, instituted in the High Court of Lyons, 
against the anarchists, members of the International Association, 
of which Reclus and Prince Kropotkin were designated as the 
two chief organizers. The prince was arrested and condemned 
to five years’ imprisonment, but Reclus, being resident in 
Switzerland, escaped. After 189a he filled the chair of comp- 
parative geography in the university of Brussels, and con¬ 
tributed several important memoirs to French, German and 
English scientific journals. Among these may be menticsied 
" TTie Progress of Mankind ” (Contemp. Rev., 1896); “ Attila de 
Gerandc " (Rev. Giograph., 1898); “ A Great Globe ” (Geograph. 
Journ., 1898); “ L’ExtrSme-Orient ’’ (Bui. Antwerp Geo. Soc., 



[ggS), a thoughtful study of the political geography of the Far 
idast and its possible changes; “ La Perse ” (Bui. Sm. 
StuchaUlmse 1899); “ La Phdnicie et los Ph^niciens " (ibid., 
1900); La Chine et la diplomalie eurapeAine (“ L’Humaniti 
louvelle ” scries, 1900); V Enseignemmt dt la giographie (Instit. 
Jiograph.'" de Bruxelles, No. 5,1901). Shortly before his death 
itecluB had completed I’Homme et la terre, in which he set the 
Town'on Hli previous greater works by considering mMi in his 
levelopment relative to geographical environment. Reclu.s 
lied at Thourout, near Bruges, on the 4th of July 1905. 

RSCOGHiZAMCE (from Lat. reeognosare, to acknowledge), 
t term of English law usually employed to describe an obligation 
)f record, entered into before some court or magistrate duly 
luthorizcd, whereby the party bound acknowledges (retxigniaes) 
;hat he owes a personal debt to the Crown, with a defeasance, 
\e. subject to a condition that the obligation to pay shall be 
ivoided if he shall do some particular act—as if he shall uf^ar 
It the assises, keep the peace, or the like. The system of taking 
■ecognisances in favour of the Crown at an early date super¬ 
seded the common law practice as to pledges and main-prize 
[see re Nottingham Corporation, 1897, a Q.B. 502, 514). 

Blackstonc^s definition extends the term recognizance to 
bonds in favour of private persons. But at present it is rarely 
if ever used in this sense. Recognizances arc now used almost 
iolely with reference to criminal proceeding.5. In the Court of 
ilhancery it was the practice to require recognizances from the 
guardian of a ward of court that the ward should not marry or 
eave the country with the privity of the guardian and without 
the leave of the court. The security given by a receiver 
ippointed by the High Court is still in the form of a recognizance 
acknowledging a debt to named officers of the court, and securing 
it on the real and personal estate of the receiver. 

By an act of 1360 (34 Edw. III. c. i), extended to Ireland by 
Poyning’s Act, and by the terms of the commission of the peace, 
justices of the pence have jurisdiction to cause to come before 
them or any one of them “ all those who to any one or more of 
our people concerning their bodies or the firing of their houses 
have used threats to find sufficient security for the peace or 
their good behaviour towards us and our people; and if they 
shall refuse to find such security, then there in our prisons until 
they shall find such security to cause to be safely kept.” The 
security taken is by recognizance of the party and his sureties, 
which can be forfeited on conviction of any offence which is 
a breach of the conditions of the recognizance. 

The procedure under the act of 1360 and the commission is 
n.sually described as exhibiting articles of the peace or swearing 
the peace. The High Court (King's Bench Division) has the same 
power as iostices in quarter sessions. This procedure is in practice 
superseded in England, so for as concerns courts of summary 
iurisdiction, by an equivalent but more modem procedure (42 3 r. 
43 Viet. c. 49, s. 2j). Recognizances ordered under these enactments 
cannot be forfeited or as it is termed estreated without an order 
of court made upon proof of breach of the conditions, or of a 
conviction involving such breach. The procedure for estreats 
is governed by the Levy of Fines Acts 1822 and 1833, and by 
16 A 17 Viet. c. 30. s. 2. 

■There is also a general jurisdiction on conviction of misdemeanouv 
to put the ofiender vmder recognisances to keep the peace and 
(or) be of good behaviour in addition to or in substitution for other 
punishment. This power is specifically applied by the Criminal 
Law Consolidation Acts of 1861 to all indictable misdemeanours 
punishable under these acts, and power is given to put persons 
convicted of any felony (not capital) punishable under the acts 
under a recogniranoe to keep the peace. On relusal to enter into 
recognizances as above, the court may order imraisonment for 
the refusal, limited in cases within the acta of i 86 t to twelve 
months, and in cases within the act of 1879 to six months. 

The recognizances above described may be described as a iom 
of punishment or a judicial security for good conduct. Rcoogniz- 
nnees are, however, most used with reioroticc to proceedings before 
conviction and judgment. In preliminary inquines into indictable 
offences the inquiring justices take recognizances to ensure the 
attendance of the accused if liberated during any adjournment, 
and on committal for trial take the recognizances of' the accused 
(if allowed bail) to attend the court of tii^ and take his trial, and 
of tbe prosecutor and the witne-sses for the prosecution or defence 
to attend and prosecute or give evidence. As to witnesses this 
power was first given In 1554 (i Ph. A M. 0. 13). Tlie procedure 


is regulated by tlie Indictable Offences Act 1848 (zi A 13 Viet, 
c. 42) as amended in 18O7 (30 A 31 Viet. c. 35) and the forms of 
recognizance are scheduled to the act of 1848. In the Case of 
inqnisitions of murder or manslaughter taken before a coroner a 
similar proceduto is Mowed (Coroners Act 1887, jo A 51 Viet, 
c. 71. s. 5). The recognizances taken are returnable under penalty 
to the court of trial, which orders their estreat in the event of 
breach of the conditions. 

Similar powers as to the recognizances of poisons prosecuted 
summarily are given by the Summary Jurisdiction Acts 1848 and 
1879 ; and in the event of appeals to quarter sessions or by special 
case to the High Court from courts of summary jurisdiction 
recognizances or security are required from the appellant (42 d 
43 Viet. c. 49, ss. 31, 33). On the transfer of indictments fron 
inferior to superior courts recognizances to pay the costs on con 
viction arc also required (Crown Office Rules, igofi). In ccrtaii 
cases the police have authority to give bail to accused peusons 01 
their entering into a recognizance; and governors of prisons an 
allowed to rwoase prisoners on bail on compliance with the term: 
on which it is allowed by the committing justices. 

By the Land Charges Act 1900 (03 A 64 Viet. c. 26, s. 2 (1, 
a recognizance, ■whether obtained or entered into on behalf of the 
Crown or otherwise, does not operate as a charge on land or on 
any interest on land or on the unpaid purcha.se money lor any 
land, unless a writ or order for the purpose of enforcing it is 
registered under s. 5 of the Land Charges, Ac., Act 1888 (31 A 
5Z Viet. c. 31) in the office of the Land Registry. This enactment 
is clearly applicable to receivers' recognizances, jupra ; and on 
purchases of land .search is made for registered recognizances and 
an official certificate can be obtained affirming or negativing the 
existence of a registered entry (Conveyancing Act 1882, s. 2). 
By s. 30 of the Bankruptcy Act 1883, a discharge in bankruptcy 
does not release the debtor from debts on a recognizance ^unless 
the Treasury oertifiea in writing its consent to the discharge. 

By ss. 32. 34 of the Forgery Act 1861, it is made felony to forge 
recognizances, and to acknowledge them in the name m another 
without lawful authority is also felony (24 A 25 Viet. c. 98). 

la Scotland the place of recognizances ia filled by cautions; 
a caution in " law-burrow's " corresponds very nearly to a recog¬ 
nizance to keep the peace. 

In the United States recognizances arc used for much the same 
purposes as in England. (W. F. C.) 

BKONKAISSAKCE (from Fr. reconnaitre, to recopiite, 
Lat. recognoscere), a military term denoting the reconnoitring 
or examination of an enemy's position or movements, or of a 
tract of ground. Reconnaissances naturally vary indefinitely 
according to the purposes for which they are undertaken. A 
topographical reconnaissance is practically a survey of a tract 
of country or route, comprising both a map and a report as to 
its advantages and dLsadvantages. All reconnoitring work of 
this character is done by officers with small patrols, escorts or 
assistants. Strategical reconnai.s.sance is performed by contact 
I squadrons, which send forward officers and patrols to find the 
enemy. Tactical reconnaissance falls to the lot of troops of all 
arms, whether in contact with the enemy or for self-protection. 
A reconnaissance by a large force of all arms with the idea of 
pro'Voking an enemy into showing his hand, if necessary by 
fighting, is called a reconnaissance m force. 

EBCORD (Lat. recordari, to recall to mind, from cor, heart 
or mind), a verb or noun used in various senses, all derived 
from the original one of preserving something permanently in 
memory. In thi.s article, however, we are only concerned 
with documentary records, or archives. In its accurate .sense 
a record is a document regularly drawn up for a legal or ad¬ 
ministrative purpose and preserved in proper cu.stody to per¬ 
petuate the memory of the transaction described in ft; for the 
most part it forms a link in a complicated process, and unless 
the connexion between it and the other documents making 
up the process has been preserved, a portion of its meaning will 
have perished. The first care, therefore, of the custpdian of 
reconi should be to preserve this connexion, where it exists. 
In tfie majority of countries a pre-vious task awaits him; it 
has been his duty to collect and arrange his documents. There 
are few countries in which records have not passed tbrougfi 
a period of neglect; each office of star.e has kept or rather 
neglected its own papers; each court of justice has been the 
keeper of its own records; the student has been paralysed 
by a piultitude of repositories among which he vainly sought 
the documents he required. To this stage two systems hav^ 
succeeded; the system of centralization both of records and of 
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staff; and the system under which the records are left in local 
repositoties and the staff is centralized. There arc of course 
countries which cannot be brought under either of these for¬ 
mulae. But for the most part it wih be found that the second 
system has prevailed ; there arc a central office for records of 
state, provincial offices for legal records and those of local 
administration, town offices for municipal records,sond a staS 
of archivists depending more or less strictly upon the central 
office. In England the first system has been preferred; almost all 
the records that can be collected have been gathered into the 
"^tral office. In the future, indeed, it is inevitable that collec¬ 
tions of administrative records should grow up for each county; 
but there is at present no means of ensurmg their arrange¬ 
ment and preservation. Many towns possess old and valuable 
collections of municipal archive.s, and over these also the central 
office has no control. It would be absurd to afiirm that such 
control is needed for the preservation of the documents; but it is 
a curious fact tlrat the English government, which has centralized 
recOTds more freely than any other, should have refrained from 
establishing any system of administration for records in general. 
The following article is intended to give a full account of the 
administration and nature of the records of Great Britain, and 
brief notices of those of other countries concerning which informa¬ 
tion is obtainable. It may be noticed that the directory of the 
learned world published by Triibner at Strassburg under the 
title Mintrva will be found a useful guide to the situation and 
stall of 'repositories of records. 

England. 

The most important repository of English records is the Public 
Kecord Office, Chancery Lane, London, established under tho 
Act I & 2 Viet., c. 94. TTte h^d of the office is tlie Master of 
the Rolls for the time being ; and the staff cousisfs of the deputy- 
keeper, secretary, assistant-keepers and clerks, with a subordinate 
Stan. 

Until the estahtislunent of this office, the records of the various 
courts of law and govorhment offices were stored in separate 
places, mostly of an unsuitable nature, wltose contents were 
macccsaible and unknown. The Tower of London contained the 
records of the Chancery, which were kept in fair order ; the records 
of the Exchequer were scattered in many places, chiefly un.suitable ; 
and other coUections were almost as unfortunately bestowed: the 
only attempt to providu a .special place of custody was made in the 
17th century, when the Stale Paper Office was set up as a place of 
deposit for the papers of the secretaries of state. From time to 
time efforts were made, chiefly by means of committees of tlie 
House of Lords, to procure reforms in the custody of documents 
whose value was well understood. In tho reign of Qocen Anne, 
an attempt was made by Thomas Rymer to publish in the Foniera 
such documents as could be found bearing upon foreign politics; 
and this drew fresli attention to the (juestion of custody. In 
1731 the disastrous lire in the Cottonian Library produced a 
committee of Die House of Commons and another report. But 
it was not until 1800 that any serious steps were taken. In that 
year a committee of tlic House of Commons presented a valuable 
report dealing witli all the public records in repositories in Eng^d 
and Scotland. The result of this committee wa.s the appointing 
of a royal commission charged with the arrangement anti publica¬ 
tion of the public records and the control ol ail public repositories. 
This commission was renewed from year to year and did not expire 
until 1837. If partly because of bitornal dissensiona, out 
principally owing to gross extravagance and almost complete 
neglect of its duty, so far aa the arrangement and custody of the 
records was concerned. The publications sanefionod by it are odten 
badly designed and badly executed ; but their most prominent 
characteristic was then- expense. To this comniisaion tmeseoded 
the Public Record OfTiCC, whose constitution has already been 
described. The first duly of the new office was the establishment 
of a central repository into which the scattered collections of records 
could be gathered; and the preparation of manuscript inventories 
of the documents so obtained. In 1831 tbo construction of the 
central rroository was begun; and with tho completion of each 
portion of it further groura of records were brought in. At first 
onlv those collections specified in the act of parliament were dealt 
with; but in 1852 the State Paper Office was placed under the 
control of the Master of tho Rolls, and its oontents removed to the 
Public Record Office. Other government departments is turn 
transferred to the same keeping papers not in cunent use; end 
at present the only important collections of papers not so treated 
are those of the India Office and the Privy Council Office, which 
arc sffll kept apart. 

•The publications of the Record Office are of throe kinde: reporte, 
Ustk and indexes, and calendars. The reports aro the annual 
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rrorta of the Depu^ Keeper, and now deal merely with the 
administrative work of tlie office; up to 1889 they also containeql, 
in the form of appendices, inventories and detailed descriptions of 
various classes of recoils. In tho present article these reports are 
referred to by number. The lists and indexes are either inventories 
of special classes with moie or las detail, or indexes to the contents 
of cortnin documents grouped for that purpose; they Ure hero 
cited by their number, The calendars arc volumes containing lull 
abstracts intended to make the conanUation oi the orlgmat docu¬ 
ment unnecessary except ior critical purposes; they are equipped 
with full indexes. The contents of the Record Office are classified 
for the most part under the coUections in which they were found. 
For a general account of the whole, see S. R. ScatgilNBird’s Hand¬ 
book to the Fvblie Kacords (3rd cd. 1908). No student can aflord 
to neglect C. Gross’s Sourcet and Liieraiura 0/ English History 
from the Earliest Times to about lyS^, which contains much Iniormation 
as to books and articles based upon English records. 

Wo may now turn to the documents themselves, under the 
foUowing heads:— 

Exchsbuer Rzcokds.—T ho records of the admini.strative and 
judicial skies of the Exchequer (7.1;.) are hero described under its 
several divisions. 

(I) UprOR Exciirquer, oaExcHKguBK op Audit.—( o) l.ord Trea- 
surar't Romemirancer’s Ofkce, or office of final audit. The result of 
the final audit is recorded in duplicate on the Pipe and Clusn- 
celtor's llolls. These consist oi a solitary {Pipe) roll for 31 Henry 1 ., 
and a duplicate series extending from a Henry II. to a William IV. 
The Record Commission has printed the following rolls; Pipe 
Rolls, 31 Henry 1 ., 2-4 Henry it., i Richard 1 ,; Chancettor's Rolls, 
3 John. The Pipe Roll Society has printed the Pipe Rolls for 
5-24 Henry II. 

Foreign Rolls or Rolls of Accounts.—Them contain the records 
of the preliminary audit of accounts other than county accounts 
of the sheriffs; they run from 42 Edward Ill, to modern times; 
closely connected with them are the Enrolled Accounts, which deal 
with the more important accountant* separately. It should bo noted 
that the final audit is not recorded upon either Foreign Rolls or 
Enrolled Accounts, but must be sought on the Pipe Roll, unless the 
accountant is found to be quit or to have a balance due to him. 
The Record Office baa published a classified list (No. XL) of tiie 
Foreign and Enrolled Accounts taken from all the foregcang rolls 
of audit, but omitting the accounts of Customs and Subsidies. 

Declared Aceotmis. — A list (No. 11 .) of these records with an 
introduction has been published by the Record Office. The series 
begins in the i6th century, and from the 17th century is fairly 
complete. 

Originalia Rolls (20 Henry 111 . to 1837), or extracts from the 
Chancery Rolls communicated to the Exdiequer for its information 
and guidance. Intin abstracts of tho rolls from Henry HI. to 
Edward III. were printed by the Record Commiasion as Abbreviatio 
Rotulorum Originalium (2 vols, folio). 

Lord Treasurer's Remembrancer's Memoranda Rolls. —These 
contain the letters received and issued by the Exchequer and 
notes of tho general busines.s of tho department. They run from 
I Henry III. to 1848. Edward Jones's Index to the Records 
contains a few scattured references to them ; anil many extracts 
will he found in the notes to Thomas Madox's History of the 
Exchequer. 

Jssdicial. —The only judicial proceedings on the Lori Treasurer's 
Remembrancer's side are iu cases connected directly with the 
revenue. I'hcso are enrolled upon the Memoranda Rolls ; and 
for the period 35 Charles II. to William IV. there arc Order Books. 

(!i) King's Remembrancer's Office, or office of preliminary 
audit. The mo.st important financial records of this branch oi 
the Exch^uer are the class known as “ Exchequer K. H. accounts. 
&c.," which comprise vniidiers and audited accounts of expendi¬ 
ture. Of similar accounts relating to receipts, the Escheator's 
accounts have been listed in fhe loth Report; but tho inquisittona 
there described as filed with the accounts as vouchors are now 
kept separately, and are described with the Chancery Inquisitions 
in the calendars. Accounts and vouchers relating to Subsidiat 
and Customs arc at present only described in manuscript (see below 
under Sprciau Coiiections). 

Kinq's Remembrancer's Memoranda Rolls (i Henry Ill. to 13 
Victoria).—^^These run parallel witli those of tlie laird Trcaauror 
and to a large extent contaip the same matter. Adam Martin’s 
Index to Exchequer Records contains a certain number of references 
to them. 

In the reign of Eduard VI., returns were made into tho Exchequer 
by commissioners appointed to take inventories of Church Goods. 
■Volumes of these for several counties are being published by the 
Alcuin Chib (sec Mfily et Bishop, BUdiographie glnirak ties inven- 
taires imprimis, voL i. p. 241). 

Judicial. —The court ol Exchequer on the King's Remembrancer's 
skle was a court ol equity held before the lord treasurer, the chan¬ 
cellor of the exchequer and the barona The usual records of a 
court oi equity, Bills and Answers, Decrees and Orders, Affidavsts 
and other subsidiary documents exist for it. Martin's Iwbx to 
Exchequer Records contains references to the Decrees and Ozdera, 
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Of the proceedings under special commissions issuing from this 
■cdbrt a descriptive catalogue (Elizabeth to Victoria) has been 
mblishcd in the 38th Keport. Depositions taken by commission 
^lizabeth to George III.) are catalogued i;) the Reports 38-42. 
A catalogue of the later depositions exists in manuscnjpt. 

(a) Lowbr Exchequer, or Exchequer of ^ceipt. —The 
principal* financial records of this department are the Receipt 
and IssMe Rolls showing tlie payments made to and by the Ex¬ 
chequer. iThe former consist of an exceptional roll for 14 John 
and a series from Henry HI. to George Ill. The latter run from 
Henry III. to Edward IV. and from Elizabeth to George III. A 
translation of the issue rolls (z) for 44 Edward III. was published 
^ F. Devon; who also pubUshed a volume of extracts from the 
issue rolls of the reign of James 1 ., and another volume of extracts 
from the tolls for the penod 41 Henry III. to 39 Henry VI. The 
other records of tliis department are very numerous. 

(3) Exchequer of Pleas. —^The barons of the Exchequer without 
the lord treasurer had a court of their own, where process took place 
by common law. A list of the Pica Rolls of this court (20 Henry 
III. to 1855) will be found at p. 64 of the Record Office List 0/ Plea 
Rolls (No. IV.). A partial index to the tithe-suits on these rolls 
is contained in the znd Remrt. 

(4) Exchequer of the Jews. —Suits between Jews, or in which 
lews were concerned, were tried before a special subordinate court. 
The Pica Roils ^ Henry III, to 4 Edward 1 .) are listed in the Record 
Office List of Plea Rolls. For specimens see Select Pleas, Starrs 
and Records of the Jemsh Exchequer, edited for the Seldcn Society 
and the Jewish Historical Society of England by J. M. Rigg. 

(5) 'First Fruits and Tenths. —After the breach with Rome, 
the crown obtained a now source of revenue in the first fruits due 

'to the pope from every holder of a benefice upon appointment, 
and from the tenths payable during his tenure of it. For a few 
years under Henry Vnl. a special office administered this revenue. 
At the accession of Mary the business was transferred to a depart¬ 
ment of the Exchequer. The principal records are the following ; 
Bishop's Certipcates of Instiluitons to Benefices ; Composition books 
giving the names of incumbents and the sums paid by them in lieu 
of first fruits; and documents relating to the valuation of livings. 
The roo.st important entries touching valuation were printed by 
John Ecton in the Liber Decimarum (1711), which has pasid through 
many editions under the titles of Thesaurus Rerum Ecclesiasticarum 
and Liber Regis. The first fruits and tenths are now transferred to 
Queen Anne's Bounty, and are managed by tliat office. 

(6) Valor Ecclesiasticus. —In 26 Heniy VIII. a commission 
was issued for a valuation of all ecclesiastical property. Ibe re¬ 
turns were mode into the Exchequer and consist of eighteen volumes 
and three portfolios of rolls. Of these abstracts were made in three 
volumes known as Liber Valorum or King's Books, and a portion 
was copied in two volumes known as Liber Regis. The original 
returns for the diocese of Ely, most of that of London and part 
of tliose of Salisbury, Lincoln, Durham and York afc not now known 
to exi-st, and are very imperfectly represented by the abstracts 
and copies mentioned above. From tne.se materials the Record 
Commission compiled six volumes folio known as the Valor 
Ecclesiasticus provided with maps and indexes. The introduction 
and general map were published later (183^ in a separate octavo 
volume ; but some copies were struck on in folio and inserted into 
Vol. I., wliich was pubUshed in 1810. 

(7) Court of Augmentations. —This office was instituted 
to administer the property of the suppressed monasteries and the 
revenues of the duchy of Cornwall. The records consist of the 
muniments of the suppressed houses taken over with them and of 
documents connected with their actual seizure and subsequent 
administration (for the former, see Si'Ecial Collections below; 
the latter are in great part calendared in the Letters and Papers 
relating to the Reign of Henry VllL). 

There was also a judicial side of the office, in which the proceedings 
were by bill and answer. In 38 Henry VIII. this court absorb^ 
an earlier one known as the Court of General Surveyors of the 
King’s Lands, which had been set up in 33 Henry VIII. A calendar 
of the decrees of the court will be found in the 30th R^rt. The 
court of augmentations was merged in the Exchequer in I Mary. 

ChancerV.— The records of the chancery are here treated in 
two divisions, administrative and judicial. 

(i) Chancery Administrative. —^These are either enrolments of 
letters Is.sued under the great seal, documents forming part of the 
process of issuing such letters, or documents drawn up for the 
mformation of the chancery. 

Enrolments, —The Charter Rolls (i John to 8 Henry VIII.) contain 
the enrolments of the most formal letters. The Record Commission 
published one volume folio containing a transcript of the rolls for 
the reim of John; and a badly designed and executed calendar 
entitled Calvarium Rotulorum Charhirum. The Record Office 
has published three volumes of a complete calendar of the Charter 
Rolls from li Henry III. The Patent Rolls (3 John to the present 
day) contain enrolments of less formal letters addressed generally. 
The Record Commission published one volume folio containing 
a transcript of the rolls for the reim of John, with a valuable 
itinerary of that king. The Record Office has also printed in full 


the rolls for the peried 1-16 Henry III. From this point over 30 
volumes of a Calondar have been published, and the remaining 
gaps in the series are being closed. For these gaps thtf Record 
Commission’s Calendarium Rotulorum Pateniium u still useful, 
but only refefc to a small proportion of the matter on the rolls. 
The rolls for the reign of Henry VIII. are calendared in the Letters 
and Papers of Henry VIII. The Close Rolls (6 John to the present 
time) contain the enrolments of letters directed to specified persons 
and also ensolments of deeds made according to statute or for 
safe custody. ’The Record Commission published two volumes 
folio containing a transcr^t of the rolls for the period from 6 John 
to II Henry 111 . The Record Oflice has also published sever^ 
volumes of rolls for the reign of Henry III. From the reign of 
Edward I. eighteen volumes of a calendar have appeared. T^ 
Fine Rolls (i John to 23 Charles I.) contain the record of judiciaT 
writs issued under the great seal with a note of the fine or fee paid ; 
also of letters of appointment to offices and letters relating to the 
administration of the feudal incidents of tenure. ’The Record 
Commission published a transcript of the rolls for the reign of John 
under the title Rotuli de Oblatis et Finibus ; for the reign of Henry 
III. they also published two volumes of Excerpta e Rotulis Finium 
consisting of the entries relating to the feudal incidents. There 
were also other rolls containing letters issued under the great seal 
relating to special countries and subjects. The moat important 
of these are here mentioned. French Rolls, Cascon Rolls, and Norman 
Rolls deal with the affairs of the English dominions in France and 
with relations with that country. A catalogue of many of the entries 
on these rolls down to the reign of Edward IV. was published by 
Thomas Carte in two volumes folio. Of the French Rolls (16 Edw. 
III. to 26 Charles II.) those for the reign of Henry V. are briefly 
calendared in the 44th Report; and those for the reign of Henry VI. 
in the 48th Report. Of the Gascon Rolls (38 Henry III. to 7 
Edw. Iv.) the earlier rolls have been printed in full in the Documents 
inidits published by the French government under the‘care of 
MM. Francisque - Michel and Bfimont. Of the broken series of 
Mormon Rolls (i John to 10 Henry V.) tho.se for the reign of John 
and that for 5 Henry V. have been printed in full in one volume 
by the Record Commission; to the remainder a calendar will be 
found in the 41st Report, The books here mentioned deal with 
some rolls now placed in other classes. 

Other rolls contain letters under the great seal relating to Ireland, 
Scotland and Wales. Of these the Record Commission printed the 
Scottish Rolls (19 Edward I. to 8 Henry VIII.) in full, omitting the 
numerous letters of protection contained in them. For the Welsh 
and Irish Rolls there is only a very partial calendar in Aylofle’s 
Calendar of Ancient Charters. The Roman and Almain Rolls have 
been used in Foedera, and many entries from the other chancery 
rolls will be found there. The Liberate Rolls (2 John to 14 Henry 
VI.) contain the enrolments of writs for the issue of money out of 
the Exchequer. The rolls for 2-4 John have been printed in full 
by the Record Commission. 

Documents forming Part of the Process of issuing Letters under 
the Great Seal. —These are known as Chancery warrants, and consist 
of Privy Seals, Signed bills and other documents forming steps in 
the process. Series I. of these documents extends to the end of 
the reign of Richard III., and Scries II. to the end of the reign of 
Henry VIII.; Scries HI. ends with the reign of Anne, and Scries IV. 
with that ot William IV., while Series V. is still in progress. 
Scries I. and II. are arranged in chronological order (Scries I. 
being also classified); the remainder are in monthly bundles. 
The warrants for the reign of Henry VIII. arc calendared in the 
Letters and Papers of Henry VIII. ; those for the fir-st seven years 
of Charles I. are calendared in the 4^d Report. With these may be 
placed the Inquisitions ad quod damnum. Of these the Record 
Office has published a descriptive list (Nos. XVII. and XXII.) tor 
the period 28 Henry III. to 2 Richard HI. 

Documents drawn up for the Information of the Chancery .—^The 
most important of these are the inquiries held under writs issued 
from the chancery. The first series of these (Henry III. to 
Richard III.) is now arranged in three classes. Inquisitions Post 
Mortem including analogous documents relating to the feudal 
tenure of land. Criminal Inquisitions and Miscellaneous In¬ 
quisitions. The Record Office has published three volumes of 
a calendar of Inquisitions Post Mortem. The Record Commission 
calendars refer to the old arrangements of these inquiries into 
two series, known as Inquisitions Post Mortem f>-t. and Inquisitions 
ad quod damnum &-c,, a distinction of title which conc^ed the 
identitv of the documents described. Both calendars contain 
many inaccuracies and omit much useful information. To supply 
some of these defects for tlie period Henry III. to Edward I. the 
Record Office published the Calendarium. Geneahgicum, but this 
work docs not attempt to deal with the lands mentioned in the 
inquiries. In the second series of the8e>inquiries the three classes 
of inquisitions are all placed together. One volume of a calendar 
to the Inquisitions Post Mortem for the reign of Henry VII. has 
appeared. CerHfieates of Gilds are returns n^e under the statute 
of 12 Richard H. ’Those in English have been printed by J. and L. 
Toulmin Smith for ths Early English Text Society. Charitapte 
Uses : a list (No. X.) of all inquisitions aud decrees of commissioners 
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appointed under two statutes ot Elizabeth to examine and rectiiy 
abuses 1^ charitable bequests has-been pubUshcd by the Record 
OCce. jFertsIs {Ciencery) contain perambulations and proceedings 
before the }ustices in eyre df the forest. The perambulations 
for certain counties have been printed by G. J. Turner in Select 
Pleas of the Porest (Seldcn Society). 

Scottish Documents. —Five rolls relating to the policy of Edward I. 
towards Scotland. The first two contain the proceedm^ touching 
the claims to the crown of Scotland and are printed m Foedera, 
vol. ii, p. 763 (Record edition) ; the remaining three, known as 
Ragman Rolls, contain in triplicate the submissions of the Scottish 
nobility to ^ward 1 ., and were printed hy the Bannatyne Club 
in 1834. Other chancery documents relating to Scotland are 
^hcribed in J.. Bain's Calendar of Documents relating to Scotland. 
Most of these together with the earlier Forest proceedings are 
included in the Miscellanea of the Chancery, which contains numerous 
other detached documents and rolls. Many of those relating to 
foreign afiairs are printed in the Foedera. 

(I) Chancery Judicial. —These may l)c dividerf into Proceedings, 
or Bills and Answers, &c., file^jy the parties ; Decrees and Orders 
of the court; and Af^avitsTMa other documents connected with 
the course of the action. The series known aa Early Chancery 
ProceedMgs (Richard II. to Philip and Mary), comprising documents 
of all three classes, is arranged roughly in chronological order. 
The Record Office has published three volumes of a descriptive list 
(Nos. XII., XVI. and XX.) of the whole of this series ; and the first 
two bundles have been printed in full in the Record Commission's 
Calendar of Proceedings t« Chancery, Elisabeth ; other specimens 
are printed in Select Pleas of the Chancery (Seldcn Society), edited 
by W. P. Baildon, For the reign of Elizabeth the Proceedings 
are arranged alphabetically under the plaintiff’s name in two 
series. Series I. is calendared in the Record Commission volumes 
already kienlioned for Series IT.; the Record Office has published a 
descriptive list (Nos. VII. and VIII.')covering the years 1558-1611. To 
the Bills and Answers of the reign of Charles II. Messrs Phillimore 
and Fry have published in the Index Library of the British Record 
Society an index taken from Topham’s manuscript index in the 
Record Office. The same society has reproduced in an alphabetical 
form an index to the proceedings in Reynardsou's division for the 
years 1694-1714. These last indexes contain only the surnames 
of the parties, without reference to the nature of the suit. Decrees 
and Orders (36 Henry VIII. to the present time) are the entry-books 
of the orders of the couiT ; with them may be classed the Reports 
and Certificates oi the masters and chief clerks. The Affidavits, &c.. 
date from 1611. ^ 

The chancellor formerly had a common law jurisdiction relating 
to certain matters touching feudal incidents and tenures, to repeals 
of letters patent, and to actions upon recognizances acknowl<dgc<l 
in chancery or concerning officers of the court. No printed 
means oi referring to thc.se records exist. 

Couar OF Ki.so's Bench. —^Thc principal records of this court 
are the rolls recording its proceedings and judgments, of which 
classified lists are given in the Record Office List of Plea Rolls 
(No. IV.), under the following heads. Curia Regis Rolls (5 Richard 1 . 
to 56 Henry HI.) include all the rolls of the. king's court with llie 
exception of a few Eyre Rolls. Of these the Record Commission 
printed those for 6, y, to Richard I. and i John ; and also 
published in the Ahhrevialio Placitorum certain abstracts from a 
portion of the pleas on these rolls made in the 17th century. For 
specimens sec Seldcn Society volumes, Select Civil Pleas, edited by 
W, P, Baildon, and Select Pleas of the Crown, cditcil by F. W. 
Maitland, who has also edited for the Pipe Roll Society four rolls 
of the reign of Richard 1 . From the end of the reign of Henry 111 , 
the rolls of the king's bench and those of the common pleas (sec 
below) have, been separated. The former, named Coram Rege 
Rolls (i Edward 1 , to 13 William III ), divide from i Anne into 
two portions. Judgment Rolls, containing pleas between private 
persons, and Croom Rolls, containing crown business. References 
to some pleas on the Coram liege Rolls will l>c found in iha Ahhrevialio 
Placitorum; the complete roll lor 25 Edward I. has been printed 
by the British Record Society. 

Assise Rolls, &c. —Under this head arc grouped rolls containing 
the proceedings before justices in eyre, of assize, of oyer and 
terminer, of gaol delivery (a few) and Wore justices sent on 
special commission. References to some of these will be found in 
the, Abbreviatio Placitorum ; and specimens in the Seldcn SMicty 
volumes already mentioned. The Eyre Roll for Gloucestershire, 
5 Henry III., lias been published by F. W. Maitland. The 
pleadings taken under writs of Quo Warranto during the period 
Edward I. to Edward III. were published hy the Record Com¬ 
mission. For specimens of Coroaers Rolls (Heniy III, to Henry VI.) 
see the Selden Society's volume edited by C. Gross. Doga de 
Secretis (since 17 Ed. W'’.) contains the proceedings in trials 
for treason or felony held Iwfore the court of king’s bench or 
spicial commissioners. An inventory and calendar will be found 
in the 3rd, 4th and 5th reports. 

CooET OF Common Pleas.— The Plea Rolls of this court, known 
a*De Banco Rolls, run from i Edward I., before which date pleas 
before justices of the common bench form part of the Curia Regis 


Rolls, to 24 Henry VII., from which date the Plea Bolls arc known 
as Common Rolls. But in 25 Elizabeth all common recoveries 
and enrolments of deeds were transferred to a new roll called &e 
Recovery Roll, the scries of which extends to 1837. In the Year 
Books edited for the Rolls Scries bp L. O, l^ke, and those edited 
for the Seldcn Society by F. W. Maitland, the case-s reported have, 
when possible, been traced on to the De Banco Rolls ana extracts 
from those rolls printed. Feet of Fines (up to 1835) arc the official 
part of the triplicate document consttl uting the complete •fine. 
Those for the period 7 Richard 1 . to 16 John have been printed by 
the Record Commission for fhc counties Bedfordshire to Dorset 
in alphabetical order. Four volumes printed for the Pipe Roll 
Society cover the years down to 10 Richard I. foe. all counties. 
The feet of fines arc arranged in counties year by year up to the 
reign of Honiy VIII. Afterwards they arc arranged term l>y term 
in counties. Holes of Fines (since Edward I.) arc the records of 
an earlier stage in the procedure; Cnttcords of Fines (since 1559 
form another stage; but to neither of these are there printed 
means of reference. 

CouET OF Star Chamber. —The relation between the king's 
council sitting as u judicial body and the Court of Star Chamber 
set up by the act of 3 Henry VII., c. i, is matter of controversy. 
The records of this court are nearly all of later date than llu.s act. 
They consist of Bills, Answers, Depositions and similar documents, 
with a very few Decrees and Orders. The Record Office has 
published a descriptive list (No. XIII.) of a portion of the.se records ; 
for specimens sec Selden Society, Select Cases in the Star Chamber, 
ifTJ-iSog, edited by 1 . S. Lcadam. , 

Court of Requests. —The origin ol this court and the manner 
in which it died out at the time of the Civil War are alike uncertain. , 
The records that remain are of two kinds, Proceedings and Books. 
Of the former the Record Office has published a descriptive list 
(No. XXI.); and specimens will be found in Select Cases in ihs Court 
of Reguests, edited for the Selden Society by 1 . S. Leadam. The 
Boohs contain among other matters the Decrees and Orders ol the 
court. 

Parliamentary Recorrs. —The proceedings of parliament were 
recorded cither on a roll prepared for each session, or on detached 
documents and petitions made up into sessional files. The 
files have now disappeared, although transcripts of some still exist, 
and in many cases their constituents can be traced among the 
Ancient Petitions (see below under Special Collections). The 
rolls known a.s Parliament Rolls form a broken scries, 18 Edward I. 
to 48-49 Victoria. The roUs for Edward I. and Edward II. arc 
among the Exchequer records, and the remainder arc in the chan¬ 
cery. Of these rolls and files, and of certain pleadings found in the 
records of the King's Remembrancer, the Record Commission 
published what was meant to be a complete reprint. But the editors 
relied partly upon transcripts and partly upon original documents, 
and it is often difficult to determine the sources from which they 
drew. So prepared, the Rolls of Parliament (6 vols.) cover the 
period from 6 Edward I. to i Mary. The roll lor 33 Edward 1 ., 
unknown to them, has been edited (Rolls Series, vol. 98) by F. W. 
Maitland, with a valuable introduction and appendices : rolls 
for 18 Edward I. and 12 Edward II. are printed in H. Coles' Docu¬ 
ments Illustrative of English History. The Parliament Roll includes 
enrolments of statutes among its contents. But from Edward I. 
to Edward IV. the statutes after receiving the royal assent were 
also enrolled upon the Statute Roll (chancery), of which only .six 
rolls now remain. From these rolls and other sources the Record 
Commi.ssion prepared the volumes known as Statutes of the Realm 
on principles described in the introduction to that work. Unfor¬ 
tunately the editors made use of early printed texts, and trans¬ 
lations based upon the inferior texts contained in Exchequer K.R. 
Miscellaneous Boohs 9, 10 and ii. and so diminished the value of 
their work. The Statutes of the Realm extend to the end of Ihe reign 
of Queen Anne. Since then public general acts have been pub- 
lisheil in many forms ; private acts ceased to be cnrolleil upon 
the Parliament Rolls during the ii>th century ; the originals are 
presci-ved in the House of I-ords. The Record Office contains 
detached documents relating to parliamentary proceeding known 
as Exchequer Parliamentary and Chaneer}> Parliamentary, but neither 
class has yet taken a final form. 

State I’apers. —This class contain.s the documents belonging to 
the offices of the secretaries of stale, formerly deposited in the place 
of cusloely called the State FajK-r Office. This office was estab¬ 
lished about Ihe year 1578, but the first attempt to arrange its 
contents seems to have been due to Sir Thomas Wilson, who in the 
reign of James I. divided the papers into two classes. Domestic 
and Foreign, to which al a later dale the class of Colonial Papers 
was added. These scries all come to an end at the year 1782, at 
which date the modern history of the office of Sccre'larj' of State 
begins. * 

Domestic. —Calendars of tlic.se paiiers have been published for 
the period 1547-1676, with special volumes dealing -with the papers 
of tnc Committee for Advance of Money (1642-1656), and of the 
Committee for Compounding (1643-1660). Another scries of volumes 
begins with the year 1689. and a third extends from 1760 to 1775 ; 
these last are called Home Office Papers, but are in noway different 
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in character from tlio Stale Papers Doiiestic. Tht Domestic Papers 
relating exclusively to Ireland have been calendared under the 
title of Stale Papers, Ireland, for the years 1500-1001 and r6o3-id65, 
with a special volume dealing with Hie papers concerning Adven¬ 
turers for Land, From 1670 these papers are calendared in the 
Domsstii volumes. 

.Vcoilatxi.--Originally there were in the Stale Paper Office two 
-sets^-of papers relating to Scotland, Slate Papers Domestic, Harder 
Papers, contaising papers concerning the Council of the North 
and the Wardens of the Marches; and Slate Papers Foreign, Scotland, 
before the union of the two crowns, The first calendar of these was 
a Calendar of State Papers. Scotland, /jo^/doj, containing brief 
notes of aQ tie Slate Papers Foreign, Scotland, and of many of the 
Border Papers which were removed from their place.s wiUiout any 
record of the removal. Next came the Calendar of Slate Papers 
Foreign, in wliich were included apparently all the Border Papers 
for the period covered which had escaped the previous raid; 
notes, however, were made of the papers so taken. Out of the 
original 75 volume.s ot Border Papers only 30 remained. At a later 
date the papers drawn for the Foreign Calendar were restored 
and now form the first tg volmites of the series, while the jfi volumes 
originally remaining have now become the final 23. At the same 
time the Stale Papers Foreign, Scotland , were anncxi.'d, and became 
State Papers Domestic, Scotland. In their present arrangement the 
Border Papers have been calendared in the following volumes; 
vols. r- ly in the Stale Papers Foreign iJ 47 ~ij 6 o ; vols. 20-4-1 
in the .Scottish General Register Office Calmnar of Border Papers 
iS 6 c-i 6 oj. riie .State Papers Domestic, Scotland, from 1547 on¬ 
wards, are being folly calendared in the Scottish General Kefristir 
. Office Calendar of Scotitsh Papers with other material. Those 
from 1300 to 1547 are dealt with in the Letters and Papers of Henry 
VIII. (see below, Spbctal CotLXCTiONB). A list of those three 
riasaes has been published (No, in.). 

Foreign. —Calendars of the Stale Papers Foreign have been 
published for the periotl 7347-1580. A few of these papers ate 
also calcmlared in the first volume of tfie State Papers Spanish 
(see Mow under Spain). The Itecord Office has published n list 
of tile Slate Papers Foreign (No. XI X.). 

Colonial.—Those papers are catendared in two sets, an " East 
ladies" (1513-1634, which has been conUiuied to 1630 by the 
Iiulia Office in Miss E. B. Sainsbury's. Court Minutes of the East 
India Company) and 111 " America and West Indies ” (1574-1093, 
in pcogres.s). 

DapARTMENTAi. Kkcordb.—F rom time to time all the govern¬ 
ment departments, with tlic exception of tfio India, Office, deposit 
such papers as they wish to preserve in the Public Record Office; 
thus the Treasury, Home Offioe, Foreign Office, Colonial Office, 
Admiralty, War Office, Local Gememment Board and Board of Trade 
have all placed imixirtnnt paper.s in the care of the Master of the 
Rolls. A calendar of the earlier Treasury Papers, which exiends 
from T6O0 to 1668 and 1720 to 1745 has been published ; also a 
list of the Admiralty Record.s (No. XVII.). For each department 
a limiting date is fixed from time to time; documents before teat 
time are open to students ; later ones are only accessible under 
special conditions. 

StmORDiWATit and Tndbpent>knt ]unisnicTMNS. —Patatinnie of 
Durham. —For the earlier records see G. T. lupsl^'s County Pala¬ 
tine of Durham (Harvard Historical Series, vol. viii.), pp. 327-337. 
The letters sent out from the bishops’ chancery are enrcjled on the 
CuTsitors’ Records, No.s. 20 to 184. They ore calendared in Reports 
31 to 37 and 40. One of the registers (Dishop Ketlawe's) has been 
printed in full in tlie Rolls series (No. (ii) with additions from the 
register of Bishop Bury. The Cursitors’ Records also include seven 
bundles of Inquisitions Post Mortem (Nos. 164-1 Ro). calendared in 
the 44th Report; and a volume (No. 2) contains transcripts of 
similar documents, calendared in the 45th Report. The records 
of the Exchequer of Durham, though deposited in the Public Record 
Office, are treated as the private records of the Ecclesiastical Com- 
mi.ssion, and are only accessible with a special permit. To the 
judicial records the only printed means of reference is the list of 
fudgmeul Rolls (20 Henry VIl. to 7-8 Victoria) in the Record 
bffice list of Plea Rolls (No. IV.) 

Palatinate of Chester. —The letters .sent out from the chancery 
are enrolled upon the Chester Recognizance Rolls (t 'Edward II. to 
I4 Charle.s II. with a few rolls down.to i William IV.) calendared in 
Rcrorts 36-37 and 30. The financial records of the Exchequer 
of Chester are listed among the Ministers' Accounts (List No. V.) 
of the county of Chester. The Inquisitions post Mortem and ait 
quod damnum (Edward III. to Charles I.) are indexed in the 15th 
report. The judicial records consist of Pitas in tlie Exchequer, 
a court of equity. Its records are Bills and Answers (Henry VIII. 
to George. I v.), calendared in the 25th Report up to Philip and Mary; 
and Decrees and Orders. The court of the justices of Chester was 
at common law ; its Plea BoBs (44 Henry III. to" r William IV), 
with a sirearate scries fOr PHnt (from 12 Edward I.) are listed among 
the Pica Rolls (List No. IV.). The Deeds, Inquisitions and' Writs of 
Dower wpon these rolls for the period Henry III, to Henry VIIL 
arc calendared in the 26th-3otti Reports without an index. The 
Assize Rolls for the counties of Chester and FHnt and for the 


hononr of Ma(x;lcsfield are listed among the other assice rolls (List 
No. IV.). ■ , 

Wales. —The fottowing are the ppneipal records of the princi¬ 
pality of Walbs: Ministers' Accounts and Court Rolls, inclndhig 
those of the principaKty and of the honours and manors of the 
Lords Marchers, listed in Lists Nos. V. and VI. Of the judieiat 
records of the Great Sessions of Wales, set up by the act 34 & 35 
Uenry VIIIjjC. 26, the PUa Rolls are listed in the list of Plea KoUs 
(No. IV). Rjr an account of the Court ot the Marches in Wales, 
SCO C. A. Skeel's' The Council in the Marches of Wales. 

The Duchy and PalaHnttle of Lancaster.—The duchy of Lancaster 
comprises a)V the estates of the dnke of Lancaster ; the palatinate 
is limited to the county of Lancaster. The records of the pala¬ 
tinate, transferred to the Public Rcoord Office from 1 jincaster caatft 
related to the coanty and are either eirratments of writs or of a 
fudieiat nature. The records of the duchy, translerrod from the 
office- of the duchy at Westminster, inclade similar records and 
others dealing with the manorial and financial records of all the 
estates within and without the county. For tlic Duchy Records 
sec the delailed list (No. XIV,), where the means of reference to 
this collection aro fully described. Of the Palalimte Records the 
enrolments ot writs arc classified as Patent and Close Rolls, The 
former, a tsoken series from 5 John of Gaunt to 21 Henry VIL, 
are calendared in the 40th Report; the latter (in 3, rolls, a broken 
seriesg 1.1 Henry IV. to 9 Edward IV.) in the 37th Report; but 
certain onrolments of tlie palatinate are among tho duchy records. 
The judicial records' ut the chancery are not caientlared ; but the 
procueding.s by way of apiieul from that court to the Duchy 
Clnunhoi at Westminster arc dealt with in the duchy list. Pro¬ 
ceedings under common law include Plea Bolts (2 Henry IV. to 
II Victoria) listed in the li.st of Plea Rolls (No. IV.); and for criminal 
pcoceedings Oicre are palalinatu Assize Rolls (llenry VI. to 0 
Victoria), of which there is a ILst in the same place. Rut certain 
rolls wluch were among the Duchy Ripcords will be found apart 
at pages 139-140 of the same list. 

Bishopric of Ely, —The act i & 2- Victoria, c. 94, places the records 
of this palatinate under the chait;c of the Muster of the Rolls. 
They have never Iwon removed to the Record Office, but remain 
at Ely with the episcopal records, -where they can be inspected. 
A valHable descriptive list has been pulilished by Alfred Gibbons 
for private circulation. 

SpEcrAi, roLLEnioNS.—For the classification of the records 
hitherto described the knowledge prtse-rved of their origin and 
purpose has lieon used, 'ilieru exist, however, masses of records 
where this path is now inaccessible; these have been formed by 
putting liogetltCT records of a similar nature either in ignorance ol 
their history or without regarding it; the justification of this 
course of action must be found in the special circumstances of 
each case. Tliese collections arc as follows :— 

Ministers' Accounts are the accounts of bailiffs, receivers, and 
other officers managing estates, including, first, those of the dncliy 
of Lancaster ; second, accounts of crown lands filed as vouchers 
in the King’s Remembrancer's Office ; third, accounts of monastk 
and other tairds seised by the crown, or acquired by it by pureliasc, 
inheritance or marriage. A • list of these accounts has been 
published by the Record Office (Nos. V. and- VIII.)- covering the 
period down to 1485. For the accounts of the duchy of Lancaster 
a list will be found in the 45th Report, extending to the reign of 
George HI. 

Court Rolls are records of the proceedings and profits of manorial 
and other private courts coming from the same sources as the 
Ministers’ Accounts, and closely connected with them. For a 
Hst see Record Office, Lists and Indexes, No. VI.; and for specimens 
Select Pleas tn Manorint Courts, edited for the SeUlen Society by 
F. W. Mnitiund. 

Ancient Deeds. —In this collection are placed all documents 
which appear to have formed part of a title to land, some original 
royal charters and other analogous records. There arc five series, 
A. B, C. D. and E, distinguish^ by their former place of custody. 
Documents too large for the ordinary method of packing have a 
doable letter, e g. A.A., and to tho.se bearing fine seals the letter 
S is added, r . g . AS or AAS. There are thus in all fifteen classes. 
The A classes are derived from the Treasury of Receipt, or Chapter 
House at Westminster, and are largely monastic; fhc B claises 
are from the court of A ugmenlations \ the C classes are chancery 
deeds, probably deposited as exhibits in suits or for enrolments; 
the D classes are from the King's Remembrancer's office; and the 
E classes are from tlic Land Revenue office. In tgoTfive volumes 
ot a descriptive catalogue had been published by the Record Office. 

Ancient Correspondence consists of documents which in forta are 
rather of the nature of a letter than a writ or petifioli. Most of 
them were found detached in the chsiucery record's, but similar 
documents, from other sources liave been added. The intro¬ 
duction to the RecM-d Office I-ist (No. XV.) contains some account 
of the formation of the class, and the list gives references to 
printed collections based upon these documents. Vol. 53 contains 
letters of the Cely Famuy and is published (Camdbn Society, 
Srd series, vol. i,). 

Ancient Petitions. —^Thc hlstorv of the formation of this class 
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Is obscnre^ s« account ot it is hi the lieeord Office Index to the 
cfaas CNo. l.y; btrt sec dso thd Introduction to F. W. Maitland's 
Memoranda' de Parliamenta .(RoHs' Series, voJ. o8). in which 
volutnca nninhW of these pctitiOBs are printed in fulh 

Diplomatic Docwmenis.—^ln the Chapter House at Westminster 
was a collection of treaties and other 'documents connected with 
foreign affairs, and to these have been added other similar docu¬ 
ments found there. Of these there is a descriptir* Hst in the 

i 5th and 40th Reports. A coliection of so-called Diplotnatie 
Ibcutneni.t from the dhanccry forms part of the Chancery 
Xfiscetlanea. 

Letters and Papers, Foreign and Domestic, of the Seign of Hessry 
VIIT .—This great collection of materials for theieign of Henry VIH'. 
(calendar of jo volumes in 40) at pre.sent extends to the year 1347, 
and is intended to contain abstracts of ail documents bearing 
upon that reign in the Record Office, the British Museum and 
other collections. Record Office documents dealt with in this 
Calendar have sometimes been left in their original place of custody 
and sometimes transferred to a series of bound volumes known 
as Lettets and Papers, Henry VPII. References will be found 
in the Ciiltndar to a previous series of Slate Papers of the Reign of 
Henry VIII., printed by a Royal Commission for printing State 
lepers. 

Miscetlaneoas Books.— The many books and registers preserved 
in the Record Office will be found described in tiic Handbook. 
The following have been printeel:— 

Excuxgusa King’s Kumumdranckk 
Vol. 2. The Red Book of the Hacheqaer (Rolls Sutlc.s, No, 99). 

Vol. 3. Booh of Aids. (Sec Feudal Aids, published by Record 
Oilicc.) 

Vol, 4. Book of Knight's Fees. (See Feudal A ids.) 

Vols, j d> li. Tesla de Nevill ; pnuled by the Record Comuiissiou. 
Vdl. 12. Libeo Niger Parvus, printwl by Tliomas Heariie. 

Vols. 13 fo 14. Taxalio Ecclessastua ; printed by the Record Com- 
ntlssion. 

Vol. 17. A i6th-century traiifcript of an abstract of Kirkhy's 
Quest for certain counties ; used in Feudal Aids,. 

Vol. 24. Chartulary of Malmesbury Abbey (Ro'ls Series, No. 72>. 

Vol. 2B, Chartulary of Ramsey Abbey (Rolls Serie-s, No. 79). 

Vol. 32. The Book of Common Prayer deposited under the Act of 
Uniformity. 

Vols. 35 & 3(). Accounts t)l the voyages of Martin. 1 -robishcr 
(Hakluyt's Voyages). 

ExcHEytiKK Thkasprv of Receift 
Domesday Book. —Indexes an<! siipplcincntaty matter wore 
nrmled by tlie Record Commission. Since then facsimile.s of the text 
for each county have been issued. 

Miscellaneous Books. 

Vol.s. I(>- 55 . Certillcatcs of Mu.sters. (See letters and Papers of 
the Reign of Henry V 17 I.) 

Vol. (iy. Extents of Knights’ Fees in the Honour of Richmond ; 

printed in Gale’s Regi.sfrtim Honoris de Iliehemonil. 

Vol. 87. Abstracts of Placita Corani Rege, it-c. ; printed in . 4 b- 
hreviaiio Plactloriwi (Record Commission). 

Vol. 92. Statutesof the Order of the Garter, Cf, J. Anslis, Register 
of the Order of the Carter. 

E.xchkquer Ai.'c.mentation Office 
Vol. 57. Rentals and Custumals of Battle Abbey (rnmtleii Society, 
Series 2, vol. 41). 

Vols. lyo-lSp Copies of Leases, Imlcxid in 40th Report, 
vols. 495—5T5. Inventories of Church Goods. For detads of those 
printed, see Mf-ly et Hishop, Bibliographie Generate del 
inveutaires Imprimis. 

'fhe following accounts of other collections of records are 
necc.ssarily leas detailed :— 

Prtvy CotiNCiL Oi'PicE.-^Thc registers of the Privy Council 
arc .still preserved In that office, with the orception of a few volumes 
which have strayed into other places. J. R. Dasent has edited for 
the Ma.ster of the Rolls a series of volumes containing The Acts of 
the Privy Council, from 1542 to 1604. The Proceedings and Ordinances 
of the Privy Council, to Rich. IT.-jj Henry VTTl., edited for the 
Record Commission by Sir N. Harris Nicolas, are from documents 
in the Cotton MSS. and from transcripts made by Rymcr from 
documents then at the Pells Office. 

India Office, —The records of the India Office are preserved 
there. Complete jirinted lists exist for the whole collection, and 
tile following dixiuments have Ix-en nublislied; The First Letter Booh 
of the East India Company, edited by Sir G. Birdwood and \V. 
Foster ■ Letters received b^he East India Company from its Servants 
in the East, edit«! by F. Cv Danvers and W. Foster (6 vols.). The 
rCQprds In India majr be mentioned here. Each pre.sidcncy and 
eocli province keeps its own ; and this is the case also with fhe 
smaller subdivisions. No printed lists appear to exist for any ol 
the collections. The following volumes have been published: 
LOters, Despatches and other Papers of the Foreign Department of 
the Government of India, edited by G. W. Forrest (jvols.. 
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CftlcTjtta); Bm^al edited by S. C. Hill (3 volii. tgo^),; , 

and Old Foft WiiliafH, edited by C. R,-Wilson (3 volfl., 1006-7). 

• Inland. * 

The Public Record Office of Ireland was CRtabli^od in 1S67 by 
the Act 30 & 31 Viet. c. 70, when tho rccor<ls of th^irvttrions 
courts of law, all wilU proved in Ireland, atid certain finaticia> 
records, were collected into one building. Tho Stato Pmof Office 
remains a separate, though subordinate, dopartmei\t in one* of the 
towers of l>ublin Castle, whence the papers are onl^' transferred'to 
the Record Office by special order. The Deputy Keeper of the 
Irish Rcsoord Office publi-shos yearly reports with appenflioes. The 
most important calendar published in these is that’ot Fiants at 
warrants for tlie issue of lettors under the Great Stfal, Henry VIH. 
to Elizabeth, contained in Reporta 7-0. TI-T3. ts-iff, with'mdiccs 
for each reign. A calendar of the of Christ Church. Dublin; 
is contained in the 20th, 23rd, 24th and -27111 Reports. 'I'he IPtf/a 
of the diocese of Dublin, down lo the year t8oo, are indexed under 
the names of the tc.stators in tlic -aOth and 30th Reports. The 
series of Proclumuiiotis by the lord liuuionant and council, and by 
tho crowm which is among the records-in the Record Tower ai 
Dublin C-a-stlc, is catalogued in. tlic 23rd and 24th K{-jx>rts. Of the 
financial records very little has been published. In the 33rd Rx port 
Ihoro is a good aconunt of the Books of tho Treasury and Accou^in^ 
Departments from the reign of Henry VIJI, Scattered entries 
from the Pipe Polls (13 Henry ITI.-33 Edward 1 .) are printed in 
the 33rtl and 35t{>-3Hth HeportK. Before the establisliment of tho 
Record Olhee the Irish Record Commission publislied a Latin 
calendar of the Patent and Clouse Polh from Henry H. to Henry VII., 
and an iuconiplet?.’ calendar in English for the years 5-35 Henry , 
VIU. Under tho authority of tlie Master of the Rolls a calendar 
was published tor the period Henry VJII. to Elizal>cth, upon which 
some severe comments will bo found in J, T. Gilbert’s The History .,. 
of the Public Pecordb of Ireland. 

/Vn HngiUh calendar for the ndgn of James 1 . was published by 
the Record Commission; and a calendar for the yt iirs i-H Charles 
iunder the authority of the Master of the Rolls. Two large folio 
volumc.s entitled Lther HiU'rnie slmuld here be mentioned. The 
history and contents of thus a.sUHinxUng work can l>c gathered from 
its introduction, and from an index to it in the 9th Rejx>rt. In¬ 
quisitions post mortem and on attainder, for the provinces of Leinster 
and Ulster only, arc dealt with in the Record Commission's 
iionum tw officio poiulorum Caneelhrie Hihernie asservatamm Jieper- 
tnrium. Of strictly judicial records the Record Office haapublishetl one 
volume of ivn admirable calendar of the Justiciary Polls (I 2 < 55 “'r 3 n 3 ). 

Scotland. 

The records of the kingdom arc deposited in several places in 
Edinburgh. The principal repository is the General Register 
Hou.se, at present governed ny the Act 42 ^ 43 Viet. c. 44; 
But certain records of the chancery and all the. records of the court 
of Icincls arc in separate repositories. A general account of these 
records is given in M. Livitmstonc’s (Juide to the Public Records of 
Scotland deposited in H.M, General Register House, Edinburgh, with 
appendices de.scrlbing those contained in other rcno.sitories. 

Parliamentary.' —The Record Commi.s.sion ot Great Britain 
published The Acts of the Parliament of .Scotland (1124-1707), a 
text derived from many .sources described in the introaoctory 
volume; The Acts of the Lords Auditors of Causes and Complaints 
(i 46<;>-1494), being the proceedings of the parliamentary commfft.ee 
for hearing pt'Lition.s ; and The Acts of the Lords of Council (147ft- 
1495), being proceedings of a similar body. ^ 

Privy Council. —The regi.ster of the Council of Scotland 

from 1545 i.s in (X)urse of publiration at flie General Register House. 

Exchequer .— ITie Exchequer Rolls, corresponding to the Ciuat 
Roll of the EngU.sb Exchequer, arc being printed in full from 12O4 
at the General Register House ; and the accounts of the Treasurer 
of Scotland from 1473 are being published at the .same fTffice. 

Chancery. —The enrolments of letters issued under the Great 
Seal of Scotland are contained in twelve rolls and a scries of 
volumes The Record Commi.ssion printed these registers In full 
, for the period 1306-1.124; and tlie General Rcgi.ster Hoosw is 
continuing tho publication in an abridged form. 

Court of Chancery.—Only the enrolments of letters under tlie Great 
Seal arc transferred to the General Register House ; the remainder 
arc preserved in Ihc court of.,chanceiy. The most important of 
these are the Retours to Chancery. To these the only printed 
means of reference is the Inauisitionum ad caprllam' Domini Regis 
retornalarum ahbreviatio (i6tn and 17th centuries), published by 
the Record Comims.sion. 

Local Records. 

To deal with tho municipal and local records of Great Britoia 
in any detail is quite impossible in this article. EorUmalely the 
-admirable work of C, Gross, entitled The hibliography of Municipal 
History (Harvard Historical Studies), contains a compkte account 
of the work done on municip^ records up to 2897; while the 
Report of the Committee appointecl lo inquire as to the cxistinu 
arrangements for the collection and custody of local records (1902) 
affords a complete view of the question? dealt with by it. 
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PfivaU Co//««A'on5»-^The publications oi the Historical 
Manuscripts Commission are in most cases the only printed means, 
of reference to private nMiniinents. The 17th Keport of the 
Commission contains an index to all the collections of papers so 
far dealt with by them. 

to the dale of tlie Probate Act {20 & Viet, 
c. 77) the proving of wills was under ecclesiastical jurisdiction, 
and the wills themselves were scattered among peculiar courts-^ 
coui^B of the various bishops, and the prerogative court of Center' 
buiy. By the passing of act a general registry was established 
at Somerset House, to which were transferred ali the wills of the 
prerogative court of Canterbury and of many of the other registries. 
But even ftt'*thc present time there remains much confusion and 
uncertainty as to the place of deposit oi the wills of any pvUcular 
coart: and for accurate information on this point the inquirer 
must DC referred to the Handbook to tho Ancitnl Courii of Probate 
and Depositories of Wills, by G. W. Marshall. 

British Colonics. 

For the British colonies the most important records, historically 
yaking, arc the Colonial Office papt^rs deposited in the Public 
Record Office. London ; and those colonies which have published 
the records relating to their history have usually gone to that 
sonree. In Hew South Wales, however, there is in the Colonial 
Secretary's office at Sydney a collection of records dating from 
1789, which are included in the volumes published by that State. 
Cape Colony possesses records dating from 1652; G. McC.all Theal, 
historiographer of the colony, has also published important 
Jicries of volumes of documents drawn from the Public Record 
Office and other European sources. Cnnndn has recently Cen¬ 
tralized its records, of which a large part so far consists of 
transcripts made in Europe. For an account sec E. C. Burnett's 
List of printed guides to and descriptions of Archives and other 
repositories of Historical Manuscripts (American Historical Manu¬ 
scripts Commission Report, 1897). 'Hie Dominion Archivist submits 
yearly to the Minister for Agriculture a report, in which (in 
Appt*ndices) are given many lists and accounts of records. 

European Countries. 

In dealing with Great Britain it has seemed desirable to give 
some account of publications dealing with the contents of the 
repositories described. In the remainder of the article this will 
not be attempted. For the most part the books mentioned arc 
in them8clve.s bibliographies and guides, and do not contain even 
alwtracts or descriptions of actual documents. U is scarcely 
necessary to explain that much of the following information is 
based on the work of Langlois and Stein. 

Austria and Hungary. — The records of Austria-Hungary, 
Bohemia, and the other states under the s{imc government, arc 
still preserved locally. There arc repositories of government 
records at Vienna, Budape.st and Prague, and ten provincial 
places of d<mo.sit. Even at Vienna there is nothing rtvsembling 
the English iSibUc Record Office ; the Kaiserliches und konigliches 
Haus-, Hof. und Staatsarchiv contains the papers of the imperial 
family and the records of imperial admini.stration and of that of 
foreign affairs. Of other aepartmental papers those at the 
Ministry of War are the most important. There is no complete 
inventory of all these records. At Budapest since 1875 have wen 
collected the archives of Hungary, Transylvania, Croatia and' 
the government of Fiumc: for an account oi the records in this 
and other Hungarian and Transylvanian rcposilorie.s sec Fr. 
Zimmormann's Oher Archw in Ungam ; ein Fiihrer dutch ungar- 
Idndische und siebenburgische Archive. 

Brlcium.—^T hc records are numerous and valuable. 

A’tofe Ihcords comprise all thase of the central governments, 
of the modem kingdom, of the governments preceding it and of 
the various states such as Brabant. Klamlcrs, Gueldres and 
liainault out of which Belgium vras formed. They are preserved 
partly at Brus.scls as General Records of the Kingdom and partly 
in provincial repositories. Thus at Ghent are archives of the 
county of Flanders, nt Ltoge of the principality of that name and 
of the duchy of T.imburg. at Mons of the counW of Hainault, at 
Bruges of the liberty of Bruges and other jurisdictions of eastern 
Flanders ; at Namur, Arlon. Hasselt and Toumai are rq^ositorics 
of less importance: at the same time the repository at Brussels 
contain.s many records of the same'kind as those in tiic provincial 
offices and is the chief one of the country ; the collection there has 
been formed from various collections in Belgium combined with 
records restored by the Au.strian government and other acquisitions. 

Archives Provinciales, the records of provincial administrations 
since 1794, arc place<i in the chief town.s of each province; each 
collection falls into three periods, French (1794-1814), Ihitch 
(7814-1830) and Belgian, 

Municipal Archives. —The most important are those of Antwerp, 
Bruges, Ghent, Malines, Mons. Toumai and Ypres. 
r The beat book of general bibliographical reference for Belgian 
records is Pirenne’s BibKogrophie de Vhistoire de Bel^que. 

Denmark. —At Copenhagen there has been, since 1889, a central 
Record office {Higsarchiv) containing all the previously existing 


collections of records, and receiving those of the various ministries 
and offices. 'There are also repositories there, and at 0 <l^nse and 
Viborg, for local records, municipal and others. The central 
office is publishing a series of inventories of documents in its 
charge. 

Francs.— The best general work is Les Archives de Vhistoire de 
France, by Langlois and Slein. The administration of tlic records 
is attach^ to the Ministry of Public Instruction, acting through 
a commission and inspectors. 

Archives Rationales, in the H6tel Soubise at Paris, arc divided 
into three sections, Historique, Administrative et Domaniale and 
Legislative et Judiciaire, each including subsections distinguished 
by letters or groups of letters. The claasificalion U by subject, 
not necessarily by origin or function; but some of the classic, 
e.g. the archives of the Trisor des Charles, the Parliament of Paris 
and the ChdteUt, represent real groups oi records with a common 
history. 

Archives des Ministires.--^In theory the Archives Rationales 
should receive all government office records, except tliosc in 
current use: actually several offices retain their own. Thus the 
Ministry of Foreign Affairs keeps its archives, divided into 
Corresf>Qndance politique and Mimoirts et Documents ; it also 
publishes series of Inveniaires analytiques des Archives du Ministire 
des Affaires Hrangires, and Becueils des instructions donnies aux 
ambassadeurs et minis^es de France depuis Us traitSs de Westphalie 
jusqud la Pivolution frun^aise. The Ministries of War and the 
Marine likewise possess und administer their own archives. 

Archives D^partementales. — Each department possesses a 
special office for the custody of iU records, which arc in many 
cases of great imnortancc. consisting partly of the records of the 
ancient provincial governments, private documents seized at tlio 
Revolution, muniments of religious houses, d;c., and partly of 
modern administrative records. A system of uniform classification 
by subjects lias been applied to these, coupled with a rule that 
documents having a common history and origin are not to be 
separated ; it is understood that the intelligence of the archivisls 
in charge has enabled them to disobey neither of these regulations. 
For a general view of the arrangement and contents of depart¬ 
mental repositories see ^^tat giniral par fonds des archives 
dipartemerdales, ancien regime et piriode r^voluiionnaire (1903), 
and the Inveniaires sommaires for the several departments. For 
the publications of local societic.s see Manuel de bibliographie de 
Vhistoire, by Ch, V. Langlois, (1901) p. 385 seep 

Archives Municipals et Communales: the value of these 
arises largely from their liaving liati an undi.sturbed history: 
inventories of most of the collections exist in print. (See Langlois 
and Stein, op. cit. pp. 278-442.) 

Archives Hospitalifres form aii important body of records, 
for the most pari undisturbed. For Inoir classification, and a 
list of the re])ositories of them, see Langlois and Stein, p. 443 scq. ; 
the many other places in France where records exist arc men¬ 
tioned in the .same work: note, however, that the archives of the 
Bi^tiUe arc now in the BibltotfUque de VArsenal at Paris. There 
are in the English Public Record Office seventy-three volumes of 
transcripts from French archives, taken partly from the Archives 
Rationales (Letters of Henrietta Maria, d;c.) and partly from 
Archives Diparttmentales. The Record Office Calendar of Documents, 
France, edited by J. H. Round, containing early monastic charters, 
is ba.sed on these. 

Germany. —Unfortunately lists of German Stale archives 
{Geheimes Archiv) are not published. Repositories arc very 
numerous: for their localitie.s, .see the Hand’ unU Addresshuch 
dtr deutschen Archive of C. A. H. Burkhardt (2nd cd., 1887). 
In Prussia, besides the central repository' at Berlin, there are 
sixteen provincial ones of importance. The other kingdom.s and 
states forming pari of the Gcnnan empire have each their repository', 
not always at the capital. .Some account of their contents will be 
found in Langlois and Stein {op. cii.) and in Fr. von labor's 
Archivlehre, GrundtUge der Geschichte, Aufgahen und Einrichtung 
unserer Archive : for the publication of State Records see Dahl- 
raann-Waitz, QuellenUunae zur deutschen Gescliichte; and for 
Prussian archives in particular R. Koser’s Uber den gegenwdrtigen 
Stand der archivahsenen Forschung in Preus.^en (1900). For the 
numerous and valuable records of German towns reference may be 
made to the works already mentioned. Many of the towns, e.g. 
Cologne, publisli volumes drawn from their archives, and even 
include in them document? from other sources. Of special interest 
to English students is Konstantin Hohlbaum’s work upon the 
Hansi* towns. The Record Office has a volume of tramjcrlpts 
from German arcliives. 

Holland. —There is one repository’ for each of the elcveft states. 
That at the Hague, for south Holland, senses also as a central 
repository for the whole kingdom. Vhis collection occupies a 
special building, and includes tne records of Foreign Affairs, 
claascd under the countries to which they relate, and certain 
documents acquired from the collection of Sir 'Thomas Phillips. 
There are many printed and manuscript lists, and access to the 
documents is easy. This is also the case with the other proviivpial 
archives, of which the most important are those at Amheim, 
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HertogenboM^ Groningen, Haiarleni, Maastricht, Middeiburg 
and Utracht. 

Town archives are ior the jnoat part well preserved. Printed 
inventories generally exist, and in some cases, e.g. sat Doesburg, 
the archives contain information as to the relations between the 
Hanse and England in the 14th century. 

Dutch repositories have no administrative inter-connexion. 
Each archivist reports yearly to the archivist-in-^ief of the 
kingdom, and since 1878 these Verslagtn omtreul Rijks oude 
Areititven have been printed. 

The English Public Record Office has tour volumes of transcripts 
from Dutch archives. 

Italy. —The administration of the public records of the kingdom 
•Attached to the Ministry of the Interior, for which office Signor 
Vazio published (1883) his Rflanont sugli arehivi di slato iiahani. 
There are seventeen repositories, representing the ancient divisions 
of the kingdom. The most important are tlie following;— 

Florence, containing records of the foreign corresjxmdence of 
the dukes of Tuscany and the Florentine republic. 

Genoa, records of the republic. 

Milan, records of the duchy, in particular the registers called 
L'Arehivio Rnnigarola. 

Modena, records of the family of Este. 

Naples, in particular the CanceUeria Angioina, records of the 
Angevin kings of Naples, containing documents relative to their 
extensive dominions in Provence, Anjou and elsewhere, for a 
bibliographical account of which sec Les Archives angevines de 
Naples ; Itudes sur les regisires <tu Rai Charles I", by Paul Durricu. 
Naples also posses8e.s the im]X>rtant Archivia Farnesiano, mainly 
records of the duke of Parma, brought there by Charles I. of Bourbon 
on his accession to the throne of the Two Sicilies in 1735. 

Palermo, the records of the island of Sicily. 

ffome, ithc most important records of the Archivio di Slato are 
those relating to the papal government which were not transferred 
to the Vatican in 1871. 

Turin, the archives of the house of Savoy, especially the letters 
from envoys at foreign courts, a series of very important reports. 

Venice, the convent dei Frari contains probably the most 
interesting collection of records in Italy. Rawdon Brown, G. 
Cavendi.sh Bentinck, and H. F. Brown have edited many of the 
principal document.s relating to England in the State Papers: 
Venetian (Record Office), which are still in progress. The Record 
Office also possesses two ‘hundred and ten volumes of transcripts 
from Venetian archives, mostly the reports and corresixindence 
of ambassadors, together with Rawdon Brown’s large collection 
of similar materials, mainly originals or early copies (see Report 46). 

The Vatican. —For the history of the papal archives the work 
f)f H. Bresslau, Handbuch der Urhundenlehre fiir Deutschland und 
Italien (Leipzig, 1889), may be consulted. The best English 
account is contained in an article in the American Historical Review 
(October 1896), by C. H. Haskins. But certain of the prefaces 
to the Record Office Calendar mentioned liclow may bo consulted ; 
and tlie dc.scription given by Langlois and Stein (op. eit.) is useful. 

. The Vatican archives have been open to students only since the 
year 1881, The chief portion of the collection is that called the 
Archivio .Segreto, which may be dividerl into two heads, the original 
Archivio Segreto and the archives added to it from Avignon, from 
the castle of St Angelo and from special offices such as the Consistory, 
Daiaria Apostolica, Rota, Secretaria Brevium, Signatura Gratiot, 
Penitentiary, and Master oj the Ceremonies. The records of the 
congregations of the Index, the Holy Office and the Propaganda 
are not usually acces.sible to students. 

Since 1881 the importance of the archives has attracted to Rome 
many bands of students. Most European governments have 
arranged for the publication of records dealing with their own 
countries. The classes of documents that have received most 
attention arn the Regesla, or registers of bulls and briefs, issued 
by the papal chancery; the Supplicationes, or petitions; and the 
Nuntiaturae, or despatches received from the nuncios and instrac- 
tions sent to them. An account of the numerous publications 
will be found in the works already mentioned. Here it is only 
possible to mention the English publications. The Record Office 
in London has published one volume of Petitions, 1341-1417, 
and a Calendar from the Regesta, which covers the period U98-1431. 
The French government is publishing a complete Calendar of the 
Regesla up to the end of the 13th century. There arc in the English 
Public Record Office one hundred and sixty-two volumes of transcripts 
from the Vatican archives arranged in two series. 

Norway.— The records of Norway arc preserved at Christiania, 
and include a collection of papers of Christian II., king of Denmark. 
For the contents of the collection, see Diplomatarium Norvegieum, 
by Lange and Unger (1849-1891) ; and Norsks Rigsregisiranier 
tildeels i uddrag, dealing Wfth the Kith and 17th centuries. 

Portugal. —Portuguese roval records are in the monastery of 
Sao Bento at Lisbon. The collection suffered much during the 
earthquake of 1735. It includes the registers of the Chnn«ry 
since the 13th century, and a large number of documents suteidiary 
to "them. In addition to this repository there pc collections at 
the various ministries ; from the records of the Ministry for Foreign 


Affairs, Borges de Castro, and afterwards Judice Biker, publishe 0 .. 
their CoUecfSo dos Tratados . . . entre a Corona de Portugal e as 
mais polentias. There are three volumes of transcripts from 
Portuguese records in fee English Public Record Office. 

Russia. —The records of the Russian government are distributed 
in various repositories in Moscow and St Petersburg. ^i^At the 
former are preserved the records of the foreign relations of Russia 
down to 1801 ; permission to use them can be obtained froi^ the 
Minister for Foreign Affairs t there are no printed lists, Tiut many 
in manuscript. At Moscow are also preserved the records of the 
Ministry of Justice. In vol. xliv. of the Revue hisiorique (1890) 
there is an article by J.-J. Chemko and L.-M. Balfiol on Les Archives 
de tempire russe d Moscow. The records of government offices 
at Bt Petersburj; are not open to students. There are minor re¬ 
positories at various provincial capitals, and the records of the Grand 
Duchy oi Finland are at Helsingfors, There are throe volumes 
of transcripts from Russian records at the English Public Record 
Office. 

Spain. —The nearest approach to a central Record Office for 
Spain is the Archive Genera! Central, established by a royal ordin¬ 
ance of 1858 at AlcalA dc Henares, near Madrid. The collection 
there includes, in addition to the general adrainistrative records of 
the kingdom, valuable historical matter concerning the limuisition, 
the Jesuits, and other subjects. There is also at Madrid a repository 
known as the Archive Histdrico Naeional, which contains the archives 
of crown lands and .suppressed monasteries, with a printed inventorj. 
The remaining records are distributed locally in separate rcixisi- 
tories containing the archives of the old kingiloms. Those of 
Castile are partly at Simoncas and partly at Alcala dc Henares. 
Those of Aragon are at Barcelona in the. Palacio de los Condes. , 
Those of Navarre are at Pamplona and difficult of access. Tl\e 
remainder arc of small importance. 

In addition to these there arc two collections requiring notice, 
the Archive general de Indias at Seville and tlie papers of theCew- 
sulado del Mar at Bilbao. 

The English Public Record Office is publishing a Calendar of the 
papers relating to England in Spanish and other conmek'd aiciiives. 
The introduction to the first volume, edited by C. Bergenroth, 
contains a sketch of the records used by him ; and the series, under 
tlic successive editorship of Bergenrotli, Don Pasqnale de Gayangos 
and Major Martin Hume, now extends from the reign of Henry VI 11 
to the. year 1003. The Record Office possesse.s sistv-live volume* 
of transcript from Spanish archives. 

SwEDBN.—The archives have not yet been centralized, and large 
collections exist at the various ministries. The most importaiU 
records, however, are the Royal Archives (Rigsarchivet), pre- 
.served in the island of Riddarholmcn, Stockholm. great many 
publications have been based on these : there are inr iiistsnce an 
inventory, Middlelanden fran Svenska Rigsarchivet ; a work bearing 
generally on Scandinavian history, Handlingar rorande Scatidin- 
naviens histaria; and the Diplomatarium .Suciicum, which is still 
in progress. The English Record Office has seven volumes of 
tramscripts from the Stockholm archives, with a re]iorl. 

Private collections are numerous and valuable, ami a society for 
exploring and publishing such records is supported by the state. 

SwiTiKRLAND,—^Thc Swiss rccords arc of two kinds; records of 
the confederation, and records of the several cantons. The first 
are in the Bundes-Archiv at Berne, and date from 1798 ; see Generat 
Repertorium der Aden des helvelischen Centrahirchivs in Bern, 
/79S~/Xoy, and Schmeizerisekes Urkundeu-Register, by H. Hidlier, 
vol. ii. (Berne, 1877). The Cantonal records, some of them of 
very early date, are at the chief town of each canton, and tor th<' 
moat part are provided with manuscript inventories. For those 
of Geneva, see. also Les Archives de Genkve, edited by F. Turrettiiii 
and A. C. Grivel (1877). For the. records of the Abbey of Si Gall, 
see Urkitndenbuch der Abiei St Gallen, edited by H. W.artmannu 
(1863—1882); and for those of Zurich, Urkundettbuch der Sfadt und 
Landschaft Zurich, by P. Schweitzer and E. Escher (i8Sq-i.Stjg). 

There are in the English Public Record Office five voiunie.s of tran¬ 
scripts from the Bundes-Archiv. 

Unitbd Statk.s of .\mkrjca 

The records, among which transcripts made in England, France, 
and Holland hold an important place, may be divided into: Federal, 
kept at Washington ; tnose in private coUedions ; and Stair Records 
at the various state capitals. The publication and care of all 
these are often the work of private bodies subsidized or recognized 
by government. For instance. Federal archives are now centralized 
under the charge of the head of the division of Manuscripts in the 
Library of Congress, which office is acquiring important collections 
of the papers of former presidents, and may also have transfetred 
to it departmental rccords not in current use : this work is tho 
.special concern of the historical section of the Carnegie Institution 
and of the Archivi-s Commission of the Historieul .\.s.sociatlon. 

■ The same association explores private collections through its Histor- 
iod Manuscripts Commission; and numerous societies publish 
state records. Some states, however, have them.selves publLshqji 
American and European documents relating to their history; 
and mention must be made of the large series of A merican A rchives 
and State Papers published from 1832 onwards by Congress. • 
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The h«8t guide tor federal records is the work of Leiaiid_».i^ 
^pUntto": for a gejteral hibifoErr"*-'""' '-nfrrM.rr-E C. 

Uttwett’s List of Printed Gttides 
Report, I8g7). ■ 

EXTHAVAOANTIA 


_work of rofcrencc see E- C. 

. (liistorical MSS. Commission 


.In vjiftons ways records are apt to wander 'from their proper 
custody and to to^ tbeir leiinl character. But in spite of this loss 
the historian is bound to pursue thmn either into the hands ot 
privlito oiSloctors or on to the shulves of some museum. No attempt 
eim be mile to discuss private eoUr-ct^s or .the manuscripts of 
foreign libraries. Even among English libraries it must be sufliucnt 
to ;muntion the British Museum as the principal destination ol 
laandering records. Oi the coUtctioiis in that library the most 
important to the student ol records are -the CoUontan, the Harteian 
aad the Latisdewne, all catalogued by the Record Commission ; 
the Additional, catalogued from time to time as fresh matter 
aaorues ; the EgertoH, catalogued with the Additional ; the Shane 
and the Stowe, I>oth catalogued. No dislinction is made betwoen 
documents .that have been iechnically '■ records ” and others. 
The wlioie icalWation is divided technically into Manuscripts, by 
which arc meant volumes, and Charters and KsiUs, meaning de- 
taclied documents. To the latter class an Index lacorum, compiled 
by H. t'. .Ellis and h', D. Bickley, has been printed. ,(C. G, Ca.) 


BXCOROE, BOBBHT {c. 1510-1558), Welsh physician and 
roatheraatician, was-desrended Irom a re.spectable family of Tenby 
in Wales. He entered the university of Oxford about 1525, 
andNvas elected fellow of All Souls* (ollcge in i 53 )' Having 
adopted inedtciue a.s a profession, he went to Cambridge, where 
he took the degree of M.U. in 1545. He afterwards returned to 
Oxford, where he publicly taught mathematics, as he had done 
prior to his going to Cambridge. It appears that he afterwards 
went to London, and acted as physician to Edward VI. and to 
Queen Mary, to whom some of his books are dedicated. He 
died in tlie King’s Bench prison, Southwark, where he was con¬ 
fined for debt, in 1558. 


Recordc published several works upon amthematical subjects, 
cliieflv in the form of dmlogiie between master ami scholar, vii.- 
The Grounde of Artes, teachinge the Wvrhe and Practise of Artth- 
metickc, both in whole numbers and fractions^ (i 54 u)» TWr Pathway 
to Knowledge, containing the First Principles of Geometry . . . 
botke for the me of Jnsifum/mtes GeontetricaU and AstrvnonacaU, 
and also for Projection of Phttes (London, 1551); The Castle of li*aw- 
lodge, containing the Explication of the Sphere both CelesHatt and 
MaUriaU, &c. (London, 1.5.S6); The Whetstone of Witte, which is 
the second part of Arithmitike, containing the Extraction of Rootes, 
the Cossike Practice. wiOt the Pules of Equation, and the Woorkes 
of Surde Numbers (London, 1557). This was the first English book 
OB alg^a. He wrote also a medical work. The Urinal of PhysK 
(1548), frequently reprinted. Sherburne states that Recordc also 
published Cosmogra'fiiiae isagoge, and that lie wrote a book De 
arte faciendi horologium and another De usu glol>orum el or 
statu temporuin. Recorde's chief contributions to the progre.s.'. 
of algebra wiffe in the way ol systematiting its notation (sec Alokuka, 
History). 


RECORDER, in its original sense, one who sets down or 
records. Hence applied to a person with legal knowledge 
who was appointed by the mayor and aldermen to “ record ” 
or keep in mind the proceedings of their court, as wdl as the 
customs of the city. The word is now chiefly used of ttw 
principal legal ofSoer of a city or borough having a separate 
court of quarter sessions. He must be a barrister of 
years’ standing, appointed by the crown and holding office 
during good behaviour, and receiving “such yearly salary, 
not exceeding that stated in the petition on which the grant of 
a separate court of quarter sessions was made,” as the sovereign 
directs (Municipal Coiporations Act 1882, s. 163). The re¬ 
corder holds, once in every quarter of a year, or oftener, if he 
thinks fit, a court of quarter-sessions in and for the borough. 
He is sole judge of the court, “ having cognizance of all crimes, 
offences, and matters cognizable by courts of quarter-sessions 
for .counties in England,” except that he may not allow or 
levy any borough rate, or grant licences (s. 165)- He is not 
eligible to serve in parliament for the borough, or to be an 
alderman or councillor, .or stipendiary magistrate for the 
borough, though he jnay be revising banister and is eligible to 
serve in Parliament except lor borough. He may be 
appwnted recorder for two or more boroughs conjointly. He 
may. in case of sickness op unavoidable .dbsenci;, aj^int in 
writing a barrister of five, years’ standing to. act as deputy 


recorder for him. A irecordenis ex o^ie a justice for the 
borough. ' 

The recorder of London is judge of the lord mayor’s court, 
and one of \he commissioners of the central .criminal court. 
His sakr>- is £4000 a year. He is appointed by the lord mayor 
and aldermen, but by the Local Xlovernmcnt Act 1888, s. 42, 
sub-s. 14, safter the vacancy next after the beginning of 
the act, no recorder may exercise any judicial function unless 
he is iqipointed by the sovereign to exercise such function. 
See Quartkr-Sessions, Courts of. 

RBCOBDER, Tipple Flute or English Elute (Fr. flii^ 
a-bec, flute douce, flute anglaise or fltUe d neuf trous ■, Ger. 
Bi^- OT Ploekfiite, Schnabeiflbte, Langfibte’, Ital. fiaute dolte, 
flauto diritto), a medieval flute, blown by means of a whistle 
mouthpiece and held vertically in .front of the performer like a 
clarinet. The recorder only survives in the now almost obsolete 
flageolet and in the so-cailcd penny-whistle. The recorder 
consisted of a wooden tube, which was at first cylindrical or 
nearly so, but became, as the instrument developed and im¬ 
proved, an inverted cone. The whistle mouthpiece has been 
traced in almost prehistoric tunes in Egypt and other Oriental 
countries. The principle of the whistle mouthpiece is based on 
that of the simplest flutes Without embouchure, like the Egjptian 
nay, with this modification, that, in order to ifaeilitale the 
production of sound, the air current, instead of being directed 
through ambient air to the sharp edge of the tube (or the lateral 
emboiiduire in the modern flute), is blown through i chink 
directly into a narrow channel. This channel is so constructed 
within the mouthpiece that the stream of air impingas with 
force against the sharp edge of a lip or Apple cut into the pipe 
below the channel. ’Ibis throws the air current into the state 
of vibration required in order to generate sound-waves in the 
main column of air within tlie tube. The inverted cone of the 
bore has the effect of softening the tone of the recorder still 
further, earning for it the name of flute douce. Being so easy 
to play, the recorder always enjoyed great popularity in all 
countries until the greater possibilities of the transverse flute 
turned the tide against it. The want of charaiter which dis¬ 
tinguishes the timbre of the whistle-flute is due to the paucity 
of harmonic overtones in the clang. I he recorder had seven 
holes in front and one at the back for the thumb. As long as 
tl»e tube was made in one piece the lowest hole stopped by the 
little finger was generally made in duplicate to serve equally 
well for right- and left-handed players, the unused hole being 
stopped with wax. Being an open pipe, the recorder could 
overblow the octave and even the two following harmonics 
(».<!. the twelfth and second octave). The holes produced the 
diatonic scale, and by means of harmonics and cross-fingcring 
the second and part of a third octave were obtained. 

Tha recorder is described and Ligurcd by Sebastian Virdung, 
Martin Agricula and Ottniar Luacioiiis in the rdtb cuiitury. and 
by Micbaol Praelorins and Marin Merscane in the 17,tU oentury. 

. Praetorius mentions eight dilTcrcnt sizes raiigiug from^ the small 
flute two octaves above the cornetto to the great hass, The lowest 
notes at the large Aulcs were provided with keys enclosed in wr- 
forated wooden or brass cases, which served to protect the niocnan- 
ism, as yet somewhat primitive,; the keys usually had double 
touch pieces to suit right- or fott-handcxl players, 

Thera are at least two fine sets ot recorders extant; our is pre¬ 
served in the Gcrmanischcs Museum at N.ureaibcrg, consisting of 
eight flutes in a case and dating from the 17th ccutuiy; llie othor 
is the Chester set ot tour 2 Sth-ccntuiy instruments, which arc fuUy 
descrihed and illustrated in a paper by Joseph C. Bridge. 

The recorder has been imroortolised by Shakespeare in the 
famous sccuc in Hamiet (IX, 3)» wiich haa froaa .the 

musical point of view in an excellent and carefully written article 
by Christopher Welch, the author of an equally valuable paper. 

The IJteraturc of the Recorder.** • . , ^ c!' * 

U’he small whistlc-pipc used to .accompany the tabor j[Fr. galcUUt; 
Ger, SinmenHenpfeiO or liad but three holes, 

belongs to the same family as the recorder, but from ita as^cjabon 
with the tabor it acquiree distinctive characterisfics (sec toe avd 
Tabor). 


I Xhc Chfistor Xtooosdicrc *' Pfoc, Mt 4 s> A 4 s^*t XA^ndon, 190H 
• '* X.amlrt end tUn Kecordei;/' ibidi» and z99& 
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BBCTOR (Lat, for “ruler,” “guide," &o,, Itom. regere, 
"rule”^, a title , given to the bearers of certain ecciesiaKtical 
and academical ofRces. In the Roman empire, after. Constan¬ 
tine, the title rector was borne by governors'Hjf provinces 
subordinate to the prefects or exarchs. In the middle ages it 
was given to certain secular ulTtcials, e.g. the podestas of some 
Italian towns, but more especially to the heads o^ the univer¬ 
sities, the representatives and rulers of the univertitas iimgis- 
trorum el s^oiarium, elected usually for a very short time. 
After the humanistic movement of the Renaissance the style 
wa.s also given to the chief masters of schools containing 
several classes, and in some parts of Germany («.g. Saxony, 
Wilrttemberg) it is still thus used instead of the mpte modem 
title of Uireclar. Rector is also still the title of the heads of 
the Scottish universities (Lord Rector), who arc elected for 
three 3'ears, and of the German universities {Rector Magni ficus), 
in which the office is held for a year by a representative of each 
faculty in turn. In tho.se German universities where the 
rectorship is held by the sovereign {Rector Magnificentissimus), 
the .acting head is known us Vrnrector. “ Rector” is also the 
title of the heads of Exeter and Lincoln Colleges, Oxford. The 
heads of all Jesuit colleges are “ rectors.” 

As an ecclesiastical title reclor was once loosely used for 
rulers of the Church generally, whether bishops, abbots or 
parish priests (see l)u Cange, Rectores ecclesiarum). The Rectores 
Afiostolici Patrimonii were clerics of the Roman Curia charged 
with tl.e duty of looking after tho interests of Uie patrimony 
of St Peter. The ecclesiastical title rector, however, became 
ultimately confined in certain parts of Europe {Poland, Spain 
and notably England) to the office of a priest having a cure of 
souls. In its English use it is thus synonymous with “ curate " 
in the sense used in the Prayer Book. In the middle ages 
a large number of rectories were held by religious houses, 
which drew the bulk of the tithes and appointed vicars to do 
the work. Hence the modem distinction in England between 
rectors and vicars. A rector is incumbent of a benefice never 
held under a monastery, and he receives all the tithes; a vicar 
((.«. of an ancient benefa ') draws only such tithes as were left 
to the benefice by the religious house which held it. On the 
suppression of the monasteries the “ great tithes ” were often 
bestowed by the crown on laymen, who, as owning the rectorial 
tithes, were and are known as “ lay rectors." It follows that, 
rectories being usually richer than vicarages, the style of 
“ rector ” is in England slightly more dignified than lliat of 
“ vicar.” In the American Protestant Episcopal Church the 
incumbents of churches arc calkd rectors. 

BECUSAMT (from Lat. recv.sare,t.a refuse), the name, in English 
history, given in the i6lh .and 17th centuries to those persons 
who persisted in refusing to attend the service* of the English 
Church, and particularly to those of the Roman Catholic 
faith (sec Roman Catiiouc Ciiubi ^English Law). 

REOAM, in fortification, a work of V-shapie presenting a salient 
angle towards the expected attack. The gorge (rear) of a redan 
is open, When unsupported by other works, it has the dis¬ 
advantage that its fire is divergent and but few guns can be 
brought to bear directly towards the front. Further, both its 
faces arc usually open to enfilade. Redan* were therefore almost 
always used in conjunction witli other works, one of the most 
common forms being the “ lines of redans ” used as field works. 
These consisted of lengths of plain trenches facing the front, 
with redans at interval.'; along the line. In the present day 
the terra redan is loosely applied to works merely posse.ssmg 
satiency, as in the case of the celebrated ixistions Nos. 3 and 2 
at Sevastopol in 1854-55, usually called the “ Redan " and 
“ Little Redan ” respectively (see Crikean War). The 
“ Redan" wa* a large work of irregular outline, generally 
resembling a redan, ^ having the salient ongk blunted or 
routed wf and the side faces broken into several minor fronts 
so’ as to obtain a field of fire in many directions. (See Forti¬ 
fication AND SlEGF.CRAFT.) 

,RBD BAKK, a borough of Monmouth county. New Jersey. 
U.S.A., on an estuary known os Navwink River, at the head of 


navigation, about 6 m. W. of the Atlantic Ocean, 'and about 
25 m. S. of New York City. Pop. (1905, state census) 6263.'' 
Red Bank is served by the Central of New Jersey and the 
Pennsylvania railways, and by steamboats to New York, and iB 
eonneoted with the neighbouring towns by electric lines^^ It is a 
reaidential suburb of New York City and a summer r&rl. In 
the winter ice-boating is a popular amuscractil, and Red ^ank 
has fish and oyster industritss of some importance. 

The name Red Bank was applied to this locality as early as 
1734, and in i7St there were several buildings within the limits 
of the present borough. Red Bank was incorporated as a town 
in 1870 and became a borough, in 1908. Neax Red Bank was 
established in 1843 the North American phalanx, a Eourierite 
community, with a capital of about $8000 and iia members, 
on about 673 acres; it was financially the most successful and 
the longe.st lived of the Fouricrist phalansteries in America, 
but broke up in 1855 liecausc of internal dissensions, following 
a fire which destroyed the mill.s.^ 

REDBREAST,- or Robin, perhaps the favourite among 
English birds because of its pleasing colour, its sagacity and 
fearlessness of man, and its cheerful song, even in winter. 
In July and August the hedgerows of the southern counties of 
England are beset with .redbreasts, not in flocks, buteach 
individual keeping its own distance from the next “—all, how¬ 
ever, on their way to eross the Channel. On the European • 
continent the migration is still more marked, and the redbreast 
on its autumnal and vernal passages is the object of bird- 
catcher,s, since its value as a delicacy ha,s long been recognized. 
Even those redbreasts which .stay in Britain during tkc winter 
are subject to a migratory movement. The first sharp frost 
makes them diange their habitation, and a heavy fall of snow 
drives them towards the homesteads for food. The redbreast 
exhibits a curious uncertainty of temperament in regard to 
I its nesting habits. At times it will place the utmost confidence 
in man, and at times show tlic greatest jealou.sy. The nest 
■ is usually t.Hiilt of moss and dead leaves, with a moderate lining 
of hair. In tliis ate laid from five lo seven white eggs, sprinkled 
or blotched with light red 

Besides the British lsland.s, the redbreast {Motacilla rubuula 
of Linnaeus and the Eritliacus ruhecula of modern authors) is 
generally di.spcrsed over the continent of Europe, and is in 
winter found in the. oases of the .Sahara. Its eo-slcrn limits 
are not well determined. In northern Persia it is replaced by 
a nearly allied form, Eritliacus hyreanus, distinguishable by its 

' The borough of Red Hank should be dislingtiished from a place 
of the same name in Glouce-sttr county. New Jfr.soy, about 6 m. 
below Oiiudcn, on the Deliiware river, nearly oppiKite the mouth 
of the Scliiiylkill river, which was the sile ol Tort Mercer in the 
American Wmr of Independence. Fort Mercer, with Fort Mifflin 
(uearfy opposite it on an island in the Delaware), prevented the 
co-operalion of the Hriti.sh navy with the army which had occupied 
Fhiladelphla in Suptcinher. On the 22nd of Octoliet Fort Mercer, 
held by boo men under Col. Christopher Greene (1737-1781), was 
unsuccessfully' attacked by a force of alviut 2500 men, mostly 
Hessians, under Col. Carl Emil Kurt von Don'ip. the Hessians 
losing; about 400 men, including Donup, who was mortaUy wounded. 
The British naval force was prevented by the “ Feansylvauia 
navy" under John Hazelwood (c. 172O-1800) from taking part in 
the attack ; two British ships were di'.stroyed ; and the fire from 
the American vessels added to the discomfiture of the Hessians. 
On the 15th of November Fort Mifflin was destroyed alter a five 
days' bombardment from batteries on the Fenimylvooi* shore and 
from British vessels in the rear ; and on tlic 2otn Fort Mercer was 
abandoned before Cornwallis’s approoch and was destroyed by 
the British. ITiiladelphia was then put in touch with Admiral 
Howe's fleet and with New York City. Near Rod Bonk a monu¬ 
ment to Christopher Greene was erected in 1829. 

“ English colonists in distant lands have applied the common 
nickname of tho redbreast to other birds that arc not immediately 
alUcd to It. The ordinary " robin ” of North America is a thruffli. 
Twins migraiorius (see Fiei-OVArk). and one of the bluebirds 
of the same confanent, Siaiia sialii, is in ordinary speebh the ifiue 
.'' rotw ” ; the Australian and Pacific “ robins ’’ of the getrtii 
Petroeca arc of doubtful affinity and have not all even the red 
breast; the Cape " robin " is Cossophya copra, the Indian " robin ’’ 
Thamnobia anci the New 'Zealand " robin ' Miro. .» 

* it is a very old saying Hmt Unum arbushtm nesf alit ivas otitha- 
cos—One bush docs not ^bour two redbreasts. 
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.In vjiftons ways records are apt to wander 'from their proper 
custody and to to^ tbeir leiinl character. But in spite of this loss 
the historian is bound to pursue thmn either into the hands ot 
privlito oiSloctors or on to the shulves of some museum. No attempt 
eim be mile to discuss private eoUr-ct^s or .the manuscripts of 
foreign libraries. Even among English libraries it must be sufliucnt 
to ;muntion the British Museum as the principal destination ol 
laandering records. Oi the coUtctioiis in that library the most 
important to the student ol records are -the CoUontan, the Harteian 
aad the Latisdewne, all catalogued by the Record Commission ; 
the Additional, catalogued from time to time as fresh matter 
aaorues ; the EgertoH, catalogued with the Additional ; the Shane 
and the Stowe, I>oth catalogued. No dislinction is made betwoen 
documents .that have been iechnically '■ records ” and others. 
The wlioie icalWation is divided technically into Manuscripts, by 
which arc meant volumes, and Charters and KsiUs, meaning de- 
taclied documents. To the latter class an Index lacorum, compiled 
by H. t'. .Ellis and h', D. Bickley, has been printed. ,(C. G, Ca.) 


BXCOROE, BOBBHT {c. 1510-1558), Welsh physician and 
roatheraatician, was-desrended Irom a re.spectable family of Tenby 
in Wales. He entered the university of Oxford about 1525, 
andNvas elected fellow of All Souls* (ollcge in i 53 )' Having 
adopted inedtciue a.s a profession, he went to Cambridge, where 
he took the degree of M.U. in 1545. He afterwards returned to 
Oxford, where he publicly taught mathematics, as he had done 
prior to his going to Cambridge. It appears that he afterwards 
went to London, and acted as physician to Edward VI. and to 
Queen Mary, to whom some of his books are dedicated. He 
died in tlie King’s Bench prison, Southwark, where he was con¬ 
fined for debt, in 1558. 


Recordc published several works upon amthematical subjects, 
cliieflv in the form of dmlogiie between master ami scholar, vii.- 
The Grounde of Artes, teachinge the Wvrhe and Practise of Artth- 
metickc, both in whole numbers and fractions^ (i 54 u)» TWr Pathway 
to Knowledge, containing the First Principles of Geometry . . . 
botke for the me of Jnsifum/mtes GeontetricaU and AstrvnonacaU, 
and also for Projection of Phttes (London, 1551); The Castle of li*aw- 
lodge, containing the Explication of the Sphere both CelesHatt and 
MaUriaU, &c. (London, 1.5.S6); The Whetstone of Witte, which is 
the second part of Arithmitike, containing the Extraction of Rootes, 
the Cossike Practice. wiOt the Pules of Equation, and the Woorkes 
of Surde Numbers (London, 1557). This was the first English book 
OB alg^a. He wrote also a medical work. The Urinal of PhysK 
(1548), frequently reprinted. Sherburne states that Recordc also 
published Cosmogra'fiiiae isagoge, and that lie wrote a book De 
arte faciendi horologium and another De usu glol>orum el or 
statu temporuin. Recorde's chief contributions to the progre.s.'. 
of algebra wiffe in the way ol systematiting its notation (sec Alokuka, 
History). 


RECORDER, in its original sense, one who sets down or 
records. Hence applied to a person with legal knowledge 
who was appointed by the mayor and aldermen to “ record ” 
or keep in mind the proceedings of their court, as wdl as the 
customs of the city. The word is now chiefly used of ttw 
principal legal ofSoer of a city or borough having a separate 
court of quarter sessions. He must be a barrister of 
years’ standing, appointed by the crown and holding office 
during good behaviour, and receiving “such yearly salary, 
not exceeding that stated in the petition on which the grant of 
a separate court of quarter sessions was made,” as the sovereign 
directs (Municipal Coiporations Act 1882, s. 163). The re¬ 
corder holds, once in every quarter of a year, or oftener, if he 
thinks fit, a court of quarter-sessions in and for the borough. 
He is sole judge of the court, “ having cognizance of all crimes, 
offences, and matters cognizable by courts of quarter-sessions 
for .counties in England,” except that he may not allow or 
levy any borough rate, or grant licences (s. 165)- He is not 
eligible to serve in parliament for the borough, or to be an 
alderman or councillor, .or stipendiary magistrate for the 
borough, though he jnay be revising banister and is eligible to 
serve in Parliament except lor borough. He may be 
appwnted recorder for two or more boroughs conjointly. He 
may. in case of sickness op unavoidable .dbsenci;, aj^int in 
writing a barrister of five, years’ standing to. act as deputy 


recorder for him. A irecordenis ex o^ie a justice for the 
borough. ' 

The recorder of London is judge of the lord mayor’s court, 
and one of \he commissioners of the central .criminal court. 
His sakr>- is £4000 a year. He is appointed by the lord mayor 
and aldermen, but by the Local Xlovernmcnt Act 1888, s. 42, 
sub-s. 14, safter the vacancy next after the beginning of 
the act, no recorder may exercise any judicial function unless 
he is iqipointed by the sovereign to exercise such function. 
See Quartkr-Sessions, Courts of. 

RBCOBDER, Tipple Flute or English Elute (Fr. flii^ 
a-bec, flute douce, flute anglaise or fltUe d neuf trous ■, Ger. 
Bi^- OT Ploekfiite, Schnabeiflbte, Langfibte’, Ital. fiaute dolte, 
flauto diritto), a medieval flute, blown by means of a whistle 
mouthpiece and held vertically in .front of the performer like a 
clarinet. The recorder only survives in the now almost obsolete 
flageolet and in the so-cailcd penny-whistle. The recorder 
consisted of a wooden tube, which was at first cylindrical or 
nearly so, but became, as the instrument developed and im¬ 
proved, an inverted cone. The whistle mouthpiece has been 
traced in almost prehistoric tunes in Egypt and other Oriental 
countries. The principle of the whistle mouthpiece is based on 
that of the simplest flutes Without embouchure, like the Egjptian 
nay, with this modification, that, in order to ifaeilitale the 
production of sound, the air current, instead of being directed 
through ambient air to the sharp edge of the tube (or the lateral 
emboiiduire in the modern flute), is blown through i chink 
directly into a narrow channel. This channel is so constructed 
within the mouthpiece that the stream of air impingas with 
force against the sharp edge of a lip or Apple cut into the pipe 
below the channel. ’Ibis throws the air current into the state 
of vibration required in order to generate sound-waves in the 
main column of air within tlie tube. The inverted cone of the 
bore has the effect of softening the tone of the recorder still 
further, earning for it the name of flute douce. Being so easy 
to play, the recorder always enjoyed great popularity in all 
countries until the greater possibilities of the transverse flute 
turned the tide against it. The want of charaiter which dis¬ 
tinguishes the timbre of the whistle-flute is due to the paucity 
of harmonic overtones in the clang. I he recorder had seven 
holes in front and one at the back for the thumb. As long as 
tl»e tube was made in one piece the lowest hole stopped by the 
little finger was generally made in duplicate to serve equally 
well for right- and left-handed players, the unused hole being 
stopped with wax. Being an open pipe, the recorder could 
overblow the octave and even the two following harmonics 
(».<!. the twelfth and second octave). The holes produced the 
diatonic scale, and by means of harmonics and cross-fingcring 
the second and part of a third octave were obtained. 

Tha recorder is described and Ligurcd by Sebastian Virdung, 
Martin Agricula and Ottniar Luacioiiis in the rdtb cuiitury. and 
by Micbaol Praelorins and Marin Merscane in the 17,tU oentury. 

. Praetorius mentions eight dilTcrcnt sizes raiigiug from^ the small 
flute two octaves above the cornetto to the great hass, The lowest 
notes at the large Aulcs were provided with keys enclosed in wr- 
forated wooden or brass cases, which served to protect the niocnan- 
ism, as yet somewhat primitive,; the keys usually had double 
touch pieces to suit right- or fott-handcxl players, 

Thera are at least two fine sets ot recorders extant; our is pre¬ 
served in the Gcrmanischcs Museum at N.ureaibcrg, consisting of 
eight flutes in a case and dating from the 17th ccutuiy; llie othor 
is the Chester set ot tour 2 Sth-ccntuiy instruments, which arc fuUy 
descrihed and illustrated in a paper by Joseph C. Bridge. 

The recorder has been imroortolised by Shakespeare in the 
famous sccuc in Hamiet (IX, 3)» wiich haa froaa .the 

musical point of view in an excellent and carefully written article 
by Christopher Welch, the author of an equally valuable paper. 

The IJteraturc of the Recorder.** • . , ^ c!' * 

U’he small whistlc-pipc used to .accompany the tabor j[Fr. galcUUt; 
Ger, SinmenHenpfeiO or liad but three holes, 

belongs to the same family as the recorder, but from ita as^cjabon 
with the tabor it acquiree distinctive characterisfics (sec toe avd 
Tabor). 


I Xhc Chfistor Xtooosdicrc *' Pfoc, Mt 4 s> A 4 s^*t XA^ndon, 190H 
• '* X.amlrt end tUn Kecordei;/' ibidi» and z99& 
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He was educated at Trinity College, Dublin, and was called 
to the bar at Gray’s Inn in 1886, and subsequently to the Irish 
bar, though he never practised. He was a clerk in the vote 
ofiSce of the' House of Commons before he enter?d parliament 
in 1881 as member for New Ross. From 1885 to 1891 he 
represented North Wexford. As party whip he rendered great 
service to the Irish members by his thorough gra.sp of the 
procedure of the House. At the time of the rupture of the Irish 
party consequent on the Parnell scandals, Redmond was the 
most eloquent member of the minority who continued to 
,^ognize his leadership, and in 1891 he became the accredited 
leader of the Pamellites. In 1900 the two Nationalist parties 
were amalgamated under his leadership. He contested Cork 
unsuccessfully in 1891, but was elected for Waterford, where 
he was re-electcd in 1906. (For the political events under his 
leadership of the Irish parliamentary party up to 1910, see 
Irbland: History; English History and allied articles.) 

REDON, a town of western France, capital of an arrondisse- 
ment in the department of Ille-et-Vilame, 45 m. S.S.W. of 
Rennes by rail. Pop. (1906) 5170. Redon is situated on the 
right bank of the Vilaine, above the confluence of the Oust and 
on the canal from Nantes to Brest. The Church of St Sauveur, 
formerly belonging to an abbey, has a Romanesque central 
tower, sqiuure in form but with rounded angles. A fine tower 
of the i4tb century with a stone spire stands isolated from the 
church, from which it was separated owing to the destruction 
of part ‘hf the nave by fire in 1782. The choir, with ambulatory 
and radiating' chapels, forms one of the most remarkable 
examples of 13th-century architecture in Brittany. The abbey 
has been converted into an ecclesiastical college. Some 16th- 
century timliercd houses have interesting carvings. The' 
industries include the manufacture of emery and polish, agri¬ 
cultural implements and boat-building, tanning, brewing and 
flour-milling. The port is accessible at high tides for vessels 
of 600 to 700 tons. Redon grew up round a monastery founded 
in the first half of the oth century. In the 14th century Jean 
de TriSal, one of the abbots, surrounded the town with walls, 
of which a remiiiint is still to he seen. 

REDONDA, an island in the Briti.sh West Indies. It is a 
dependency of Antigua, and lies 25 m. S.W. of it, in 25” 6' N. 
and 6t° 35' W. Pop. (1901) 120. It is a rocky mountain, 
rising abruptly from the sea to a height of looo ft., and 
has an area of ) sq. m. It is valuable for its phosphate of 
alumina (discovered in 1865), of which 7000 tons are exported 
every year to the United .States. 

REDONDELA, a town of north-western Spain, in the pro¬ 
vince of Pontevedra ; 7 m. N.F.. of Vigo, in a bend of the Vigo 
estuary, and at the junction of the Tuy-Vigo and Vigo-Ponte- 
\'edra railw.ays. Pop. (1900) 10,843. The river is only acces¬ 
sible for small coasting vessels; it i.s the headquarters of a 
prosperous fishing industry. In the neighbourhood are ruins 
of several medieval castles, and the fine hall of the Marquess 
V'cga de Armijo. 

REDOUBT (Fr. redoutr, from Med. Lat. reductus, a place of 
retreat, refuge, reductre, lead back, retire; the intrusive b is 
due to the O. Fr. redoubier, to fear, I.at. dubitare, to doubt), a 
term in fortification for a small closed work of plain trace, 
mnerally used in conjunction with lines of infanti^ trenches 
(see Fortification and Siegecrapt). The term “reduit” 
(Fr. riduit), eften confused with “ redoubt,” is only used for a 
keep or. interior refuge for the garrison of a larger work, corre¬ 
sponding, on a small scaled to the citadel of a fortress. 

RED RIVER, the name Of two American rivers, one emptying 
into the Mississippi near its mouth, and the other emptying into 
Take Winnipeg. 

I. The Red River, sometimes called the Red River of 
I/iuisiana, is the southernmost of the large tributaries of the 
Mississippi. It rises in northern Texas, in the northern part 
of Ihc Staked Plains, or Llano Estacado, flows E. by S. in Texas, 
between Texas and Oklahbma, and to Fulton, in south-western 
Askansas, there turns S.E. and continues in a general south¬ 
easterly direction through Louisiana to the bankof ^e Mississippi, 


where it discharges partly into the Mississippi and partly iqto. 
the Atchafalaya. Its length is estimated at laoo m. or more ; 
its drainage basin ha$ an area of at least 90,000 sq. m.; and its 
discharge ranges from 3500 cub. ft. to 180,000 cub. ft. per second. 
It is somewhat saline in its upper course, and in i(s'nvjABe and 
lower course is laden with a reddish silt from which it takes its 
name. From an elevation on the Staked PIains.>of about 
2450 ft., the river plunges into a canyon which is about 60 m. 
long and has nearly perpendicular walls of sandstone and 
gypsum formation 500 to 800 ft. high. Immediately below the 
canyon the river spreads out over a broad and sandy bed and 
flows for about 500 m. through a semi-arid plain. It narrows 
on entering the alluvial bottom lands, through which it pursues 
a sluggish and meandering course for the last 600 m. At high 
stages, from December to June, it is continually shifting its 
channel in this part of its course, by eroding one bank and 
making deposits on the other, and as the upper portion is densely- 
wooded the falling trees, unless removed, become an obstruction 
to navigation. In 1828 the trees which the river had felled 
formed the great “ Red River raft ” extending from Ixiggy 
Bayou, 65 m. below Shreveport, Louisiana, to Hurricane 
Bluffs, 27 m. above Shreveport. Congress began in that year 
to make appropriations for the removal of the raft, and by’1841 
Henry M. Shreve had opened a channel. The river was neglected 
from 1857 to 1872 and another raft, 32 m. in length, formed abovi ’ 
Shreveport. A channel was opened through this in 1872-73, 
and the complete removal of the obstruction a few years later 
so improved the drainage that a large tract of waste land was 
reclaimed. In its course through Louisiana the river has built 
up a flood-plain with silt deposits more rapidly than its tribu¬ 
taries, with the result that numerous lakes and bayous have 
been formed on either side, and Cypress Bayou was so flooded 
that boats plied between .Shreveport, I.ouisiann and Jefferson, 
Texa.s, 45 m. apart; but with the improvement of the river these 
lakes have become shallow or dry. For the improvement of 
navigation here not only the removal of snags is necessary, but 
there must be dredging, closure of outlets, building of levees to 
narrow and deepen the channel, and revetment works to protect 
the banks. The cost of these works has been great (up to July 
1909 more than $2,360,000 below Fulton, .Arkansas, and more 
than $215,000 above Fulton), but they have rendered the river 
navigable, except at very low stages, by vessels drawing 3 ft.‘of 
water from its mouth to Fulton, Arkansas, a distance of 508-6 m., 
.and at the highest stages,t in March and April, it is navig.ablc 
to Denison, Texas, 292 m. farther up. The Ouachita and 
Black (one river), which is the principal tributary of the Red, 
joins it near its mouth and is navigable at high .stages to Arka- 
delphia, Arkansas ; and in 1910 a system of nine locks with 
movable dams was under construction by the Federal govern¬ 
ment for the purpose of securing a channel ft. deep at all 
stages to a point 10 m. above Camden, Arkansas, a distance of 
360 m. 

During the Civil War, in March and April 1864, Major-General 
Nathaniel P. Banks conducted a combined military and naval 
expedition up the Red River in an attempt to open a Federal 
highway to Texas, but on the 8th of April the vanguard of his 
army was repulsed with heavy loss at Sabine Cro.ss-Roads by 
the Confederates under Lieut.-General Richard Taylor and 
the expedition was abandoned ; the gunboats commanded by 
D. D. Porter were held above Alexandria by the lowness of 
the river, but it was flooded by a hurriedly built dam, and they 
escaped. 

Sec R. n. Marcy anti G. B. Mcadlon, Exploration of Ike Red River 
of l.ouisiana (Washington, 1S53), and the annual Reports of the 
Chief of Engineers of the U.S. Army. 

2. The Red River, commonly called the Red River of the 
North, rises in the lake region of western Minnesota, not far fropi 
. the headwaters of the Mississippi, flows north between Minnesota 
and North Dakota, continues northward through the Canadian 
province of Manitoba, and discharges into Lake Winnipeg. 
It has cut a gorge 20-50 ft. deep through clay deposits through- 

’ The range between low water and high water at Fulton is 3 J-Sj ft. 
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^out the greater jpart of its course; it drains a region that is 
'.famous for the production of wheat; and much water power has 
4 een developed on its tributaries. The yoited States govern¬ 
ment has improved its channel from the international bemndary 
to Bresi^nridgo, Minnesota, a distance of 39^-5 m., and occaskm- 
aJiy the water reaclres u height which permits small steamboats 
to agency its S.VV,. branch to I^ake Traverse and from there to 
descend the Minnesota river to the Mississippi. 

RED RIVER SETTLEHENT) a Scottish colony founded in 
rSn near the present city of Winnipeg by a {i^anthropk 
Scottish nobleman, Lord Selkirk, who at that time controlled 
the Hudson’s Bay Companyi. Quarrels soon arose with the 
French and half-breed mployis of the North-West Fur Company, 
and were fostered by its officials. On June 19, 1816, in a 
fight between the rivals, Governor Sem^e of the Hudson’s 
'Bay Company and twenty of his twenty-seven attendants were 
killed, an affair known as the Battle of Seven Oaks. New 
settlers were sent by Selkirk,.and founded the village of Kildonan, 
now part of Winnipeg. In i8ei the rival companies united, 
and in ^836 repurchased from Selkirk’s heirs all rights to the 
territory. In i8ai and in 1835 two forts, known as Lower and 
Upper Fort Garry, were built to command the junction of the 
Red-and Assinilioinc rivers, and around them grew up a mixed 
population of Scots, Frencli and Indians. The purchase in 
'1869 of the territorial rights of the Company by the Dominion 
of Canada kd to a rebellion, and the setting up of a provisional 
government under Louis Riel, which was .dispersed by a force of 
British regulars under Colonel (later I,ord) Wolseley. 

See Canada {History) ; also George Bryce, Hemarkabh Hiitory 
pf tht Hudson's Bay Company (1900), 

REDRUTH, a market town in the Camborne parliamentary 
division of Cornwall, England, ij m. E.N.E, of Penr-aace, on 
the Great Western railway. Pop. of urban district (1901) 
10451. It lies high, on the northward slope of the central 
elevation of tlw county, with bare rocky moors to the south. 
It is the chief mining town in Cornwall, and the bulk of the 
population is engaged in the tin mines or at the numerous tin- 
streaming works. The parish church of St Uny, of which only 
the itower is ancient (Perpendicular), stands outside the town to 
the west, at the foot of a rugged hill named Cam Brea. On the 
summit of this hill, besides a monument <r836) to Lord de 
Dhnstanville and a small ancient castle, various prehistoric 
remains are traceable. A museum attached to the .science and 
art schoob and a miners’ hospital are notable institutions in 
Redruth. A large quantity of the tin is sold by public auction 
at tile mining exchange, the sales beii»g known as tin-ticketings. 
There are manufactures of safety fuses, breweries, iron foundries 
and railway works.. Tramways serve the neighbouring mines 
and the small port of Portreath on the north coast. 

RED SEA, a narrow strip of water extending S.S.E. from 
Suez to the Strait of Bab el-Mandeb in a nearly straight line, 
and separating the coasts of Arabia from those of Egypt, Nubia 
and Abyssinia. Its total length is about 1100 m., and its 
breadth varies from about 250 m. in the southern half to 
*30 m. in 27“ 45' N., where it tliviilcs into two parts, the 
Gulf of Suez and Gulf of Akaba, separated from each othtr 
by the peninsula of Sinai, 

The Gulf of Suez is shallow, arid slope* rajgularly down to 
the northern exttemity of the Red Sea basiit, which has a 
maximum depth of 640 fathoms, and - then over a 
*■ shoal df 60 fathom* goes down to laoo fathoms in 
22° 7' N. The Gulf of Akaba is separated from the Red Sea by 
a submarine bank onlv 70 fathoms from the surface, and in 
18° 39' N. and 34° 43' '£. it .attains the depith of 700 fathoms. 
South of the 1200-fathom depression a ridge rises to 500'fathoms 
in the,latitude of Jidda, and south of this again a similar depres- 
•{pn goes down;to 1190 fathoms. Throughout this northern pact, 
«.a toithe banks'of Suakin and Farsan in.2o° N., the ueo-fathom 
line keeps t» a belt K>f coral reef close inshore, but in lower 
latitudes the shallow coral region, 300 m. long, a^ 70 to 80 m. 
across,>eKteDdB, fartbti ond.fartber seawasl, until in the latitude 
pf Ho^da the depp chanael (marked by the ioo>iath(Hn line) b 


msdy 30 m. brood, all the rekt of the area being dangerous to 
navigation, even for small vessels. In the middle of the gradu¬ 
ally narrowing channel three depresriuns are known to exbt ; 
soundings in^wu of these arc : iiia fathoms in 30° K. and 890 
fathom* in 16“ N., a little to the north of Massawo. To the 
north-west of the volcanic island of Zebayir the depth is less 
than 300 fathom* ; the bottom of the channel rises to the 100- 
fathom line at Hanish Island (abo volcanic), then shoab to 45 
fathoms, :and 81010; again in abont Ihe latitude of Mokha in a 
narrow channel which curves westward round the island of 
Perim (depth 170 fathoms), to lose itself in the Indian Ocea^k 
Thb western channel is 18 m. wide in the Strait of Babcl^Mamdab; 
the eastern charmel of the strait b 2 nl. broad and 16 fathoms 
deep. 

Murray estimatjcs the total area at 158,750 sq. m., and its 
volume at 67,700 cub. m., giving a mean depth of 375 fathoms. 
Karstens givto the area at 448,810 sq. kilometre.* 

(130,4*4 sq. geographical m.) and the volume at voSatt 
206,90J cub. kilometres (3*413 cub. geographical 
m.), which gives a mean depth of 252 fathoms.- 
Both the-se coroputatwns, however, were mode before the date 
of the Aastrian exploring expedhions (1896-98). Bludaii’s 
measurementB give the total area draining to the Red Sea 
at about 355,000 sq. geographical zn. Kriimroel’s mme 
recent calculations (see Ocean) give values somewhat higher 
than those of Karstens. 

Tbu Red Sea is formed by a line ol fracture, yirobabl^ dating 
from Hiocene tiraei., crossing the centre of a dome of Archcan 
rocks, ou both flanks of wliigh, in Egypt and Arabia, _ 
reiit Secondary and Tertiary depo.>>it.s. Tne granite rocks 
forming the core of the dome appear at the surface on the “**■ 
Red Sea coast, at the western end of the tran.svcrsc line of heigWs 
croBsingKejd. Along the line of fracture traces of vokamc.aefivity 
arc frenuert • a group of volcanic islands occurs in 14“ N., and,ou 
Jcbd Teir, farther north, a volcano .has only recently become 
extinef. Tlic margin of the Red Sea it.self con.sists, on the Araliian 
side, of a strip of low plain backed by ranges of barren hills of cornl 
and sand formation, and here and there by mountuns of consider¬ 
able height. The greater elevations are for the most part fotincd 
of limestones, except in the south. Where they are largely volcanic. 
The coasU of the Gulf of Akaba are steep, with numerous coral 
reals on both sides. On the African aide there are in the north 
wide stretches of desert plain, wliicth towards tlie south rise to 
elevated tablelands, and ultimately to the mountains of Abys-sinia. 
The shores of the Red Sea are liifle indented ; good harbours arc 
atraosl wanting in the desert regions of the norUi, while in the 
south the chief inlets are at Massawa, and at ICamaran, almost 
tlirictly opposite. Coral formations arc abundant; immense 
reefs, both barrier and fringing, skirt both coasts, often enclosing 
wide channels between the reef and the land. Tlie reefs ou ihe 
eastern aide are the more extensive j they occur in places as much 
as 25 m. from the 'land. It has long been known that the whole 
Red Sea area is undergoi^ grndital elevation, and much has been 
done in recent years in investigating the levels of raised beaches 
found in different localities. 

In the northern part, down Vo almost lg° N., the prevailing 
winds are north and north-west. The middle region, to i4°-i6° R., 
has variable winds in an tnea of low barometric pres- ' 
sure, while in the southern Red Sea south-east and 
east winds prevail. From June to August the north- 
west wind blows over the entire area; in September it retreats 
again as far as iO° N., south nf which the winds aro for a time 
vasiaUe. In the Gulf of Suez the westerly, or “ Egyptian,” 'wind 
occurs frequently iluring winter, sometimes Wowing with violence, 
and generally accompanied by fog and clouds of dust. Strong 
north-north-east winds prevail in the Gull of Akaba during the 
greater part of the year,; they are weakest in April and May, 
sometime* giving place at that season to southerly breeaes. The 
liigh temperature and great relative humidity make the summer 
cbmate 01 the Red Sea one of .the most disagreeable in the world. 

The mean annual temperature of the surface waters near the 
he^ is 77“ F.; it rises to So* in about a*' N., to 84* in i6* R., 
uid drops again .to Bz* at the Strait of Bab li-Mandeb. _ 

Daily variation.* of temperature arc observable to a stmyart- 
depth of over 50 fathoms. Temperature is, on tlie * 
whole, higher near the Arabian than the Egyptian .side, but it 
everywhere dhntnishes with Increase of ^pth and laitittKte; down 
to fathoms from the surface; below this dopth a uniforro 
constant temperature of jo-y" F. is dhsprited throughout. In tbo 
Gulf of Suez temperature is relatively .low, falling rapidly from 
south to north. The waters of tbc Gulf of Akaba are wanner 
towBiris the Arabian than the Sinai coa^s; a uniform tempecatun 
of 70.1° is observtid at all deptlis below 37O fatooms. 
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Tbe fillinity of the watwa is raUtively .gieat, the highsat td- 
coidcd being per nrillc (Kuli of Suez), and the lowest 36>2 
• (Perim harbour). The distribution is, speaking 
Safla/«z> generidly, the opfxjsite to that of tempera^re; salinity 
increases the Surface downwards, asd iron th# south north¬ 
wards, and it is greater towards the western than the eaatorn sido. 
This statement holds good for the Gulf ol Suez, in which the water 
Is much sailer than in the <men sea; but In the Gulf of Akaba 
the distribution is exceedingly uniform, txrwhere diCerlng much 
from an average of 40-6 per mUle. 

The movements of the 'wateni arc of great irregularity and com¬ 
plexity, rendering navigation difficult and dangerous. Two 
features stand out with special distinctness: the cx- 
gf™*" change of water between the Red Sea and tire Indian 
tna . Ocean, and the tidal streams oi the OuU o< Suez. , 

From the observations of salinity it is inferred that a surface 
curreat flows inwards to the Red Sea in the eastern chaniirt of the 
Strait of Bab el-Mandeb, while a current of very salt water flows 
outward to the Indian Ocean, through the western channel, at a 
depth of 50 to 100 fathoms trom the surface. In the Gulfs of Suez 
and Akaba, almost ti>e only part of the -Red Sea in whtoh tidal 
phenomena .are well developed, a sharply defined tidal circulation 
IS found. Elsewhere tlie surface movements at least arc controlled 
by the prevailing winds, which give rise in places to complex 
“ transverse ” currcnls, and near the coast are modified by the 
clianuels enclosed by the Coml reels. During the prevalence of 
the north and north-west winds the surface level of the northern 
part of the Red Sea is depressed by as much as z ft. The great 
evaporation going on from the surface probably causes a slow vertical 
circulation in the depth, the salter ^oltlef waters sinking, and 
ultimately escaping to the Indian Ocean. Extensive Gotlsctions 
of the deposits forming the bed were made by the expedHioos 
of the A(i.strian ship “Pola” (iSofi and i8gB). These were analysed 
by Dr K. Nattercr, whose conchrsions, however, have been disputed 
by a number of other Investigators. The zoological collections 
oi the "Poln’’ expeditions show that certain well-defined districts 
arc extremely ridr in plankton, while others are correspondingly 
poor ; and it appears that the latter occur in districts surrounded 
by currents of relatively low temperature, w’hilc the richer parts 
are whore the movements ol water are blocked by irregulaTitie.s 
in the coast line. 

AuiuoKirjntfc — A. Isscl, Motjolopa e g^ticsi del Mar Sosso. 
Saggio di Pnlen^eografui, Congreiso Geagr. Ital. (Florence, 1809); 
"Die Korallenriffe der Sinai - Halbinsel,** Ahhandl. Math.~pkvs. 
Gesell. IFisi., vol. xiv. (Leipzig, 1888); Msteiwological Charts ol 
the lied Hea (Meteorological Office, 1895): Report of the Voyage 
of the Russian Corvette " Vitiae" (1S89); 'Bcrichte der Commis¬ 
sion fur oceanographische Forschungen." fith series, 1S98, in vol. 
LXV. of the Denh'ichrilten der K.K, Akademte der Wjssen^ 
schafien (Vienna); also various notes and preliminary reports in 
the Sileungsheriebie of the Vienna Acadrany of Sciences; Report of 
the Voyage of JJM.S. “ Challenger ” " Oceanic Circulatiou." p. 30; 
J. Harm, Klimaiolagie (1897), iii, 70. (H. N. D.) 

IIKDSHANX, the usual name of a bird—the Scolopetx ealidris 
of Linnaeus and Totanus calidris of modern authors—so called 
in English from the colour of the liare .part of its logs, which, 
being also long, are conspicuous as it flies or runs. In suiliible 
localities it is abundant throughout tlie greater part of Europe 
and Asia, from Iceland to China, mostly retiring to the south¬ 
ward for the winter, though a considerable number remain 
during that season along the coasts and estuaries of some of the 
more northern onuntries. Before the great changes effected by 
drainage, in England it was a common species in many districts, 
but at the pre.sent day there arc very few to which it can resort 
for ithe purpose of reproduction. The body «f the redshank is 
as big as a snipe’s, but its longer neck, wings and legs make 
it s^pear a much larger bird. Above, tlie general colour is 
greyish-drab, ifreckled with black, except the lower par-t of 
the bank and a conspicuous bund on leach wing, which are white, 
while the flight-quills are black, thus producing a very har¬ 
monious effect. In the breeding season the back andbre».st 
are mottled with dark brown, but in winter the latter is white. 
The nest is generally concealed in a tuft of rushes or grass, a 
little removed from the wettest parts of the swamp whence the 
bird gets its susteruincc, and contains four eggs, usually of a 
rather warmly tinted brown with blackish spots or blotches; 
but no brief dcacrlption,(#n be given that would point out their 
differences fmm the eggs of other birds, more or less akin, among 
wllich, tliose of the lapwing (q.u.) especially, they are taken 
and And a ready sale. 

2 'ha laemo Radshank, prefixed by some epithet as Black, Dusky 
or Spatted, hM aho been aqsplied to a loiget but allied species— 


the Tohuius fusats of ornithologists. This is a mveh less oommon 
bird, and in Great Britain as well as tlie jjreater part ol Europe It * 
only occurs on its paasage to or from its breeding-grounds, which 
arc usually found south od the Arctic Circle, and diller much irom 
those of its congeners—^the spot chosen for the nest being neatly 
always in the midst of forests and, though not in the thickiwt part 
of them, often with trees on all sides, generally whose tC fire las 
cleared the undergrowth, and mostly at some distance from water. 
This peculiar habit was first ascertained by Wolley in baplocd in 
1853 asd the following year. The breediafr-dress this bird assnsnes 
is ais-u very remarkable, and seems (as is suggested) to have some 
correlation with the burnt and blackened surface iuterspersod with 
white stones or tufts of lichen on which its nest is wade—for the 
head, neck, shoulders and lower parts arc of a deep black, con¬ 
trasting vividly with the pure white of the back and rump, whfle 
the legs become of an intense crimson. At other tfincs of the year 
the plumage is very similar to that of the common redilhank, and 
the legs are of the same light orange-red, (A. N.) 

REDSTART, tt bird well known in Great Britain, in many 
pxtrts of which it is called flretail—a name of almost the same 
meaning, since “ start ” is from the Anglo-Saxon steort, a tail. 
Tliis beautiful bird, RuticiUa fhoeniaurue, returns to England 
about the middle or towards the endiof Aprjl, and at once takes 
up its abode in gardens, orchards and nbout old .buildings., 
when its curious habit of flirting at nearly every change of 
position its brightly-coloured tail, together with the pure white 
forehead, the black throat, and bright bay breast of the cock, 
renders him conspicuous, even if attention be not drawn by his * 
livdy though intermittent song. The hen is much more plainly 
attired ; but the characteristic colouring and action of the tail 
pertain to her equally as to her mate. The nest is .almost 
always placed in a hole of a tree or building, and contains from 
five to seven eggs of a delicate greenish ,bluc,occasionally sprinkled 
with faint red spots. The young on assuming their feathers 
present a great resemblance to those of the redbreast 
at the same age ; but the red tail, though of duller hue than in 
the adult, forms even at this early age an easy means of dis¬ 
tinguishing them. The redstart breeds regularly in all .the 
countie.s of England and Woles. It also roaches tlie extreme 
north of Scotland •; but in Ireland it is very rare. It appears 
throughout the whole of Europe in summer, and is known to 
winter in the interior of Africa. Several very nearly allied 
forms occur in Asia ; and one, X, aurarea, in Japan. 

A congeneric sfiecies which has received the name .of black 
redstart, SitliciUa tilys^ is very .common throughout the greater 
part of the continent of Europe, where, from its partiality for 
gardens in towns and villages, it is often better known than the 
preceding species. It yearly occurs in certain parts of England, 
eliiefly along or near the south coast, and curiously enough 
during the autumn and winter, since it is in central Europe only 
a summer visitor, and it has by no means the high northern 
range of R. phoenieurus.. The males of the black redstart seem 
to be more than one year in acquiring tlieir full plumage (a rare 
thing in Passerine birds), and since they have been known to 
breed in the intermediate stage this fact has Jed to such birds 
being accounted n distinct ipecits under tlie name of R. eairii, 
tliercby perplexing ornithologists for a long while, though now 
almost all authorities agree that these birds are, in one sense, 
immature. 

More than a dozen species of tlto genus RutidUa have beea 
described, and the greater number of them seem to belong to the 
Himalayan sub-region or its confines. One very pretty and 
interesting form is {he£. tmmsieri of Barbary, which.iitllies the 
redstart to the . stone-chats (see WheaiieiU!), and ol late some 
authors have included it in that genus. In an opposite direction 
the blucthroats, apparently nearer to the redstarts than to any 
other tyj>e, are placed in the genus CVoaerwi*,.containing two 
or three distinguishable forms : (1) C. sutcica, with a bright 
bay spot in the middle of. its dear blue throat, breeding in 
Scandinavia, Nortlicxn Russia and Bibcria, and wintering in 
Abyssmia and India, though rarely appearing in the intermemaft 
countries, to the wonder of all who haVe studied the migration 

I The orthography of the specific term would seem to -be titis 
[Amt. Nat. History, ser. 4, x. p. 027), a word poetabiy oignate wifli 
the first s> liable of titlark and titmouse. 
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^ of birds; (*) C. Uucocyatua, with a white instead of a red 
ralar spot, a more Western form, ranging from Barbary to 
Oermany and Holland; (3) C. wolfi, w]th its throat wholly 
blue—a form of comparatively rare occurrence. The first of 
thes<f^^a not infrequent, though very irregular, visitant to 
Englan(^ while the second has appeared there but seldom, and 
th* 4 hir 4 never, so far as is known. The redstarts with fheir 
alltes mentioned in this article belong to the subfamily Turdinae 
of the thrushes (7.11.). 

In America the name redstart has been bestowed upon a bird 
which baa s 8 mo curious outward resemblance, both in looks and 
manners, to that of the Old Country, though the two are in the 
opinion of some systematists nearly as widely separated from each 
other as truly Passerine birds well can be. The American redstart 
is Setophaga ruticilla, belonging to the purely New-World family 
Mniotiltidao, and to a genus which contains about a dozen species 
ranging from Canada (in summer) to Bolivia. (A. N.) 

HBD WIMG, a city and the county seat of Goodhue county, 
Minnesota, U.S.A., on the W, bank of the Mississippi river, 
near the head of Lake Pepin, about 40 m. S.E. of St Paul. 
Pop. (1905, state census) 8149; (iqio, U.S. census) 9048. 
It is serv^ by the Chic^ Great Western and the Chicago, 
Milwaukee & St Paul railway,s. Red Wing is the seat of the 
Lutheran Ladies’ Seminary (1894) and the Red Wing Theological 
Seininary (Lutheran, 1885), and in the vicinity is the State 
• Training School for Boys and Girls, originally the Minnesota 
State Reform School. In the city are the Camegie-Lawther 
library, a Federal building, a municipal theatre, the T. B. 
Sheldon Memorial Auditorium, in connexion with which is a 
School of Music, a Y.M.C.A. building, a City Hospital, St John’s 
Hospital (1902) and an old ladies’ home. Red Wing is an 
important wheat market and shipping point. 

In 1695Sueur built a post on Prairie Island, in the Mis¬ 
sissippi, about 8 m. above the site of Red Wing, for the purpose, 
according to Charlevoix, of interposing a barrier between the 
warring Dakotas and Chippewas; and in 1727 Rene Boucher 
built on the shore of Lake Pepin a fort which, after various- 
vicissitudes, was abandoned in 1753. An Indian village occu¬ 
pied the site of Red Wing probably for many years before 
the arrival of the first whites, two .Swiss missionaries, Samuel 
Denton and Daniel Gavin, who maintained a mi.ssion here in 
1837-46. In 1848 another mission was established hy the 
American Board. Red Wing (named from an Indian chief) 
was platted in 1853 and was chartered as a city in 1857. 

REDWING (Swed. RSdvinge, Dan. Roddrossel, Ger. Rot- 
drossel, Du. Kdpenciek), a species of thrush {q.v.), Turdus iliacus, 
which is an abundant winter visitor to the British Islands’ 
arriving in autumn generally about the same time as the fieldfare 
(y.f/.)does. This bird has its common English namc^ from the 
sides of its body, its inner wing-coverts and axillaiies being of 
a bright reddish orange, of which colour, however, there is no 
appearance on the wing itself while the bird is at rest, and not 
much is ordinarily seen while it is in flight. In other respects 
it is very like a song-thrush, and indeed in France and some 
other countries it bears the name mauvis or mavis, often given 
to that species in some parts of Britain; but a conspicubus 
white streak over the eye at once affords a ready diagnosis. 
The redwing breeds in Iceland, in the subalpine -and arctic 
districts of Norway, Sweden and Finland, and thence across 
Northern Russia and Siberia, becoming scarce to the eastward 
of the Yenisei, and not extending beyond Lake Baikal. In 
winter it visits the whole of Europe and North Africa, occa- 

>Many old writers assert that this bird used to be known in 
England as the ewinepipc ’’; but, except in Ixioks, this name 
doea not aeem to survive to the present day. There is no reason 
however, to doubt that it was once in vogue, and the only questioii 
IS how It may have arisen. H it has not been corrupted from 
the German Weinirossel or some other simflar name, it may refer 
tp the soft inward whistle which the Wrd often utters, resembling 
the sorad of the pipe used by the swineherds of old when collecting 
the animals under their charge. Another form of the word (which 
however, be erroneous) is "windpipe.” " Whindlc and 
•^h^erd have also been given as old English names of this 
™ P- 558). and these nnay be referred 

to the local German WeindvtuSt mi WinstU 
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sionally reac^g Madeira, while to the eastward it is found at 
that season in Persia, and, it is said, at times in the north¬ 
western Himalayas and Kohat. • Many writers have praised 
the song of this bird, comparing it with that of the nightingale 
(f.a.); but herein they seem to have been as much mistaken 
as in older times was Linnaeus, who, according to S. Nilsson 
(Pm. Suecita, i, 177, note), failed to distinguish in life this 
species from its commoner congener T. musicus. Its nest and 
eggs a good deal resemble those of the blackbird, and have none 
of the special characters which distinguish those of the-song- 
thrush. N,^ 

RBDWTTZ, OSKAR, Feeihesr von (1823-1891), German 
poet, was bom at Lichtmau, near Ansbach, on the 28th of 
June 1823. Having studied at the universities of Munich, and 
Erlangen, he was apprenticed to the law in the Bavarian State 
service (1846-49). He next (1849-50) studied languages and 
literature at Bonn, and in 1851 was appointed professor of 
aesthetics and of the history of literature at Vienna. In 1852, 
however, he gave up this post and retired to his estate of 
Scheilenberg, near Kaiserslautern. The pious sentimentality 
of his roinantic epic Amaranth (1849 1 4*nd ed-, 1898) had 
already gained him enthusiastic admirers, and this work was 
followed, in 1850, by Ein Mdrcken and by Gedichte (1852) and 
the tragedy SiegUnde (1854). He next settled on his estates 
near Kronach, and here wrote the tragedy Thomas Moms (1856), 
the historical dramas Philippine Welser (1859) and Der Zunjt- 
meister von Niirnberg (i860), of which the first two met w4th great 
SUCCKS. Elected member of the Bavarian Second Chamber for the 
district in which he lived, he removed to Munich in 1862. In 
1868 he published the novel Hermann Stark, deutsches Leben, and 
in 1871 Das Lied torn neuen deutschen Reich (which contains 
several hundred patriotic sonnets). In 1872 he took up his 
residence at Meran, hut passed the last years of his life at a 
sanatorium for nervous disorders near Bayreuth, where he 
died on the 6th of July 1891. 

_ See K. I’rutz, Die deutseke Literatur der Gegemuart (1870), 

I. pp. 148 ff. ; H. Keiler, ZeitgenSssische hathoUsche Dtchter Deutsch- 
lands (1884); H. von V6Idemdorfi, Darmhse Plaudereien eines 
alien Miincheners (1892) ; M. M. Rabcnlechner, 0 . von Redwitz’ 
religioser Entuncklungsgang (1807). 

REED, ANDREW (1787-1862), English nonconformist 
divine and philanthropist, was bom in London on the 27th of 
November 1787. He entered Hackney Independent College 
in 1807 and was ordained minister of New Road Chapel in 1811. 
About 1830 he built the larger Wycliffe Chapel, where he 
remained until 1861. He visited America on a deputation to 
the Congregational Churches in 1834 and received the degree, 
of D.D. from Yale. Reed’s name is permanently assoriated 
with a long list of philanthropic achievements, including the 
London Orphan Asylum, the Infant Orphan Asylum and the 
Reedham Orphanage, which he undertook on non-denomi- 
national lines because the governors of the other institutions 
had m^e the Anglican Catechism compulsory. Be.sides these 
he originated in 1847 an asylum for idiots at Highgatc, after¬ 
wards moved to Earlswood in Surrey with a branch at Col¬ 
chester, and in 1855 the Royal Ho.spital for Incurables at 
Putney. He died on the 2Sth of February 1862. Besides an 
account of his visit to America (2 vols., 1834), he compiled a 
hymn-book (1841), and published some sermons and books of 
devotion. 

His second son, Sia Charles Reed (1819-1881), was a suc¬ 
cessful typefounder and a keen supporter of popular education. 
As a common councillor of the city of London he developed 
the Guildhall Library of the City of London School. He was 
elected M.P. for Hackney (1868 and 1874) and for St-Ives, 
Cornwall (1880), and served as chairman of the London Scliool 
Board (1873-1881) in succession to Bord Lawrence. He was 
interested in antiquarian research and in philanthropic work, 
being an associate of George Peabody and an active worker 
in connexion with the Sunday School Union, the Bible Society, 
the Religious Tract Society and the London Missionary Society. 
His eldest son, Charles Edward Baines Reed (1845-1884) was 
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educated at Trinity College, Cambridn, and became Congre¬ 
gational minister at Warminster (1871) and a secretary of the 
British and Foreign Bible Society. He was killed by a fail in 
Switxerland. Sir Charles Reed’s third son, Tubot Baines 
Reed (1852-1893), educated at the City of London School, 
became managing director of his father’.s firm, and was one of 
the founders and secretary of the Bibliographical Society. He 
is best known os the author of popular boys’ books. 

REED, ISAAC (1742-1807), English Shakespearian editor, 
son of a baker, was born on New Year’s Day, 1742, in London, 
ttc was articled to a solicitor, and eventually set up as a con¬ 
veyancer at Staple Inn, where he had a considerable practice. 
His first important work was the Biographia dramaiica (2 vols., 
T782), consisting of biographies of the dramatists and a 
descriptive dictionary of their plays. This book, which was an 
enlargement of David Erskine Baker’s Companion to the Play¬ 
house (2 vols., 1764), was re-edited (3 vol,s.)by Stephen Jones 
in 1811, and is a valuable authority. The original work by 
Baker had been based on Gerard I^gbaine’s Account of the 
English Dramaiich Poets (1691), Giles Jacob’s Poetical Register 
(1719), Thomas Whincop’.s “ List of all the Dramatic Authors” 
(printed with his tragedy of Scanderbeg, 1747) and the MSS. of 
Thomas Coxeter (1689-1747), an industrious antiquary who 
had collected much useful material. Reed’s Notitia dramaHca 
(Addit. MSS. 25390-a, British Museum), supplementary to 
the Bio^aphia, was never published. He revised Dodsley’s 
Collection of Old Plays (12 vols., 1780). He also re-edited Johnson 
and Steevens’s edition (1773) of Shakespeare. Reed’s edition 
was published in 10 vols. (1785), and he gave great assistance 
to Steevens in his edition (1793). He was Steeveas’s literary 
executor, and in 1803 published another edition (21 vols.) 
based on Steevens’s later collections. This, which is known 
as the first variorum, was re-issued ten years later. He died 
on the 5th of January 1.807. His valuable library of theatrical 
literature was catalogued for sale as Bibliotheca Keediana (1807). 

See John Nichol’s Lit, Ante, of the 18th Century (vol. ii., 1S12); 
and Edward Dowden, Essays, Modem and Eluabethan. 

REED, JOSEPH (1741-1785), American politician, was bom 
in Trenton, New Jersey, on the 27th of August 1741. He 
graduated at Princeton in 1757, studied law under Richard 
Stockton and, in 1763-65, at the Middle Temple, London, 
and practised in Trenton from 1765 until his removal to Phila¬ 
delphia in 1770. He was president of the second Provincial 
Congress of Pennsylvania in 1775, was aide-de-camp and 
military secretary to General Washington in 1775-76, and 
was adjutant-general with the rank of colonel in 1776-77. 
He resigned his commission in the autumn of 1777, and in 
1777-78 was a delegate to the Continental Congress. From 
December 1778 to October 1781 he was president of the state 
Executive Council. During his administration the proprietary 
rights of the Penn family were abrogated (1779), and provision 
was made for the gradual abolition of slavery (1780). During 
this time Reed led the attack on Benedict Arnold (q.v.) for 
the latter’s administratjon of Philadelphia. Reed was elected 
to Congress in 1784, but died in Philadelphia on the 5th of 
March 1785. 

The Life and Correspondence of Joseph Reed (2 vols., Philadelphia, 
1874), by his grandson, William B. Reed, is based upon the family 
papers. It pictures Rood as an heroic patriot and statesman; 
George Bancroft, on the other hand, in the ninth volume (p. 229) 
of his History (i866) and in Joseph Reed ; an Historical Essay (1867), 
pictures him as a trimmer of the most pronounced type. Bancroft's 
principal charge against Reed was l»sed on a passage in Count 
Donop’s diary referring to a Col. Reed protected by the British 
in 1776. In 187G. however, Mr W. S. Stryker discovered that 
the reference in the diary was really to Col. Charles Read (1715- 
c. 1780). Bancroft withdrew this definite charge in the 1876 
edition of his History, in which, however, his tone towards Joseph 
Reed was unchanged. *• 

Joseph Reed’s son, Joseph Reed (1772-1846), published 
the Laws of Pennsylvania (5 vols., 1822-24), continuing the 
work of Charles Smith, published in 1810-12, which began 
with the laws of 1700. His grandson, William Bradford 
Reed (1806-1876), graduated at the university of Pennsylvania 
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in 1822, was a representative in the Pennsylvania legislature., 
in 1834-35, attorney-general of the state in 1838, and a 
state senator in 1847. He was professor of American history 
in the university of Pennsylvania in 1850-56, Unitef^ States 
minister to China in 1857-58, and in 1858 nq^frtSil^ed a 
treaty with China, proclaimed in i860. Besides the biography 
of his grandfather mentioned above, he published oneuf Jc^eph 
Reed’s wife. Life of Esther De Berdt, afterwards Esther Reed 

(18.53)- 

W. B. Reed’s brother, Henry [Hope] Reed .(1808-1854), 

S aduated at the university of Pennyslvania in 1825, practised 
w in Philadelphia, and was assistant-professor of moral 
philosophy in the university of Pennsylvania in 1831-34 
and professor of English literature and rhetoric there in 
1835-54. He assisted Wordsworth in the preparation of an 
American edition of his poems in 1837, edited in America 
Christopher Wordsworth’s Memoirs of William Wordsworth 
(1851) and pubibhed Lectures on English Literature from 
Chaucer to Tennyson (1855). 

REED, THOl^ BRACKETT (1839-1902), American states¬ 
man, was born in Portland, Maine, on the i8th of October 
1839. He graduated at Bowdoin College in i860 ; was acting 
assistant-paymaster in the U.S. navy from April i 861 j to 
November 1865 ; and in 1865 was admitted to the bar. He. 
was a member of the Maine House of Representatives in 
1868-69 and of the state Senate in 1870, was attorney-general 
of the state in 1870-72, and was city solicitor of Portland in 
1874-77. He was a Republican member of the National 
House of Representatives from 1877 until 1899 ; was* member 
of the Potter Committee to investigate the disputed presi¬ 
dential election of 1876, and conducted the examination of 
Samuel }. Tilden; and he was Speaker of the House in 
1889-91, and in 1895-99. He was a “ strong ” speaker in his 
control of the proceedings, and he developed an organized 
committee system, making the majority of the Committee 
on Rules consist of the speaker and chairman of the committees 
on ways and means and on appropriations. The ” Reed 
Rules,” drawn up by him, William McKinley and J. G. Cannon, 
were adopted on the 14th of February 1890; they provided 
that every member must vote, unless pecuniarily interested in 
a measure, that members present and not voting may be 
counted for a quorum, and that no dilatory motion be enter¬ 
tained by the speaker. His parliamentary methods were 
bitterly attacked by his political enemies, who called him 
“ Tsar Reed.” He greatly hastened the passage of the McKinley 
Bill in 1890, and of the Dingley Bill in 1897. His rules and 
methods of control of legislation were adopted by his successors 
in the speakership, and the power of the Rules Committee was 
greatly increased under Charles F. Crisp (1845-1896), Democratic 
speaker in 1891-1895. After the war with Spain Reed broke 
with the administration on the issue of unpcrialism. He 
resigned his seat in 1899 and practised law in New York City. 
He died in Washington on the 7th of December 1902. Reed was a 
remarkable personality, of whom many good stories were told, 
and opinions varied as to his conduct in the chair; but he was 
essentially a man of rugged honesty and power, whose death 
was a loss to American public life. 

Reed's Rules were publislied as a parliamentary manual. He 
edited with othcr.s a Library of Modem Eloquence (10 vols., 1901). 
Sec the chapter on Reed in H. B. Fuller’s Speakers of the House 
(Boston, 1909). 

REED, a term applied to .several distinct species of large, water- 
loving grasses. The common or water-reed, Phragmites communis 
(also known as Arundo phragmites), occurs along the margins 
of lakes, fens, marshes and placid streams, not only throughout 
Britain, but widely distribulcd in arctic and temperate regions. 
Another very important Species is Ammophila arenaria (alv 
known as A. arundinacea or Psamma arenaria), the sea-reed or 
manam-grass, a native of the sandy shores of Europe and N, 
Africa. Both species have been of notable geological import¬ 
ance, the former binding the soil and so impeding denudation, 
and actually converting swamp int6 dry land, largely by* the 
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r ivd of its taS (5 to 10 ft.) does set stems. The btter species, 
of which the toanching rootstocks may be traced 30 or even 
40 ft, is of still greater importance in holdiag sand'dunes against 
the and for this puf^-se has not only been long protected 
by laRj>butJiaa been extensively planted on the coasts of Nor¬ 
folk, Holland, Gascony, &c. Other reeds are Calamafttsiis 
(vaiious species), Gyuerium argtnUum (pampas grass), Deyeuxia, 
&c., also Atuitda Donax, the largest European grass (6 to X3 ft. 
high), which is abundant in Europe. Reeds have been used 
from the eajUest times in thatching and in other branches of 
crautruction, and also for arrows, the pipes of musical instru¬ 
ments, &c. Reed, pens are still used in the East Plants 
belonging to other orders occasionally share the name, espeokliy 
the l^reed (Spar^amum) and the reed-mace {TyfAa), both 
belonging to the natural order Typhaceae. The bulrushes 
(&jrpm), belonging to the natural order Cyperaccae, ore also to 
be distinguished. 

BEBDBOOK fDutch rietbok), the papular name of a foxy 
red South African antelope {Cenneapfa arundineum) of medium 
size, with a moderately long buslry tail, a bare gland-patch 
behind the ear, and in the male rather short horns which bend 
forwards in a regular curve. There are several other species 
of rflliod African antelope.s included- in the genus Ctroirapra 
, to which the name of reedbude is .n.lso applied, one of these 
ranging as far N. as Abyssinia, and anotocr inhabiting W. 
Africa. 

HEBD nSTRUMBNTS (Er.. imiriunmts d cmcht ; Gcr. 
Blas-imtrtimenU mit Zungeti; It. Strumenti a ancid). a class of 
wind instruments in the tubes of which sound-waves arc 
generated by the vibrations of a reed mouthpiece. Reed 
instnunents fall into two great classes; (i) those blown directly 
by the breath of the performer, who is thus able in all but a 
few obsolete instruments to express his emotional feelings in 
musk; (2) thasc in which the wind supply is obtained by 
mechanical devices, .such as tho bag of bagpipe instruments 
or the bellows of such keyboard instruments as the regal, 
harmonium, and kindred instruments. 

Directlyi-blown reed instruments comprise the section of 
modem wind instruments known as the “ wood wind,” with the 
exception of flute and piccolo ; they are clas.sified according to 
the kind of reed vibrator of which the mouthpiece is composed. 
There are three kinds of reed mouthpieces; (i) the single or 
heating reed; (2) the double reed ; (3) the free reed, all of which 
perform the function of sound-producer (sec Mouthpiece and 
Reek Heed Vibrator). The reed used consists of a thin tongue 
ca: strip of reed, cane or .some elastic material, thinned gradually 
to a doiieate edge. It is adapted to a resonating tube in such a 
manner that when it Is at rest the opening at the mouthpiece 
end of the tube consists only of a verj' slight aperture or chink, 
which is periodically opened and do.sed by the pulsations of the 
reed when acted upon by the compressed breath of the player. 
This principle is common to all reed mouthpieces, and the 
difference in timbre is in a measure due to the manner in which 
tho pulsations are brought about and the degree of elasticity 
secured. 

The double retd consists of two blades of reed or laminae of 
clastic material tightly bound together by many turds of waxed 
silk, so that above the construction the tube has an oval section; 
below, where it communicates with the main bore of the instru¬ 
ment, the tube is strictly cylindrical. The chink here is formed 
by two thin walls of reed of equal cjasticity (see Oboe, Bassoon). 
The double reed is comman tn the members of the oboe family, 
comdsting, besides the oboe, of the cor anglais or tenor, of the 
fagotto or bassoon, and of the contra fagotto or double bassoon. 
T^e double reed mouthpiece is used besides on the sarrusophonc 
family, mstraments of toon-hut classed with the wood w^ on 
account of the mouthpiece and hngeAng. 

The.ss»g2<.OT btadng reed consists of a single blade bevelled 
at the edge and placed over a table or frame communicating 
vritb the main bore of the instrument, aminst which it beats, 
causing: a series 0$ pulsations. The. single reed is' common to 
all Ohe members of the darineb family, consisting, besides the 


clarinet, of the bOHet-hoon or tenor,, and of the basa and peded 
darinets ; of the batyphone, an early bass doriaet, anA of the 
saxophone, acetal otoe with a beHting rebd instead of a double 
reed. The ancient Greek aulos was undoubtedly used with a 
beating reed during some period of its-history. 

The free reed is not represented among members of the modern 
wood wind,* and, as adapted to a directly-blown instrument, 
only finds application in the Chinese cheng, the prototype of 
tho harmonium, and in the mouth organ or harmonica. 

The reed in wind instruments produces a peculiar tone quality 
to which it has given its name it varies in the throe difiereto:> 
kinds of mouthpieces without losing the fundamental reedy 
timbre. In the single reed the impact against the hard wood 
or Vulcanite of the table against which it beats products a sound 
harsh and strident in inverse proportion to the degree of elasticity 
possessed by the vibrating tongue. In the clarinet the reed is 
carefully and delicately made of civne with due regard to tho 
interdependence of rcccl and clarinet tube. The strong wooden 
or metallic beating reeds of the early organ reed pipes must 
have had an unpleasantly harsh timbre, which won for them in 
Germany the epithet Sehnarrwerk. 

In the double reed the two delicately shaped pieces of reed 
vibrate against each other, producing tho somewhat nasal, 
reedy tone of tlic oboe family. In the free reed compressed 
air is the only buffer which the vibrator encounters while 
swinging through the aperture, sdtemately dosii^ and reopening 
it; hence the soft and mellow timbre which it is po&ible to 
produce by proper treatment of tho free reed. Experience has 
shown that the best results for the double reed arc obtained when 
it is used in conjunction with a tube of conical bore, whereas 
the beating reed is heard to greater advantage in instruments 
with cylindrical bore, one notable exception in practice being, 
as already mentioned, the saxophone family. The double 
reed adapted to a conical tube confers upon tho latter tho 
acoustic properties of the open pipe, whose wave-length is equal 
to that of the tube and which is capable of overblowing the octave 
and successive liarmonics (theoretically). Blither a single or a 
double reed adapted to a cylindrical pipO converts it for all 
acoustic purposes into a closed pipe, in which the whole wave¬ 
length is twice the length of the tube, a node forming at the 
mouthpiece end. The fundamental note of such a tube will 
therefore bo an octave lower than that of an open pipe of the 
same length, and it can only overblow tlie uneven, numbers ol 
the harmonic series, sucli as the third harmonic (or twelfth above 
the fundamental). 

In order to overblow on instruments with reed mouthpieces, 
greater pressure of breath must be exerted, and the vibrating 
length of the reed must be decreased by the action of the lips 
upon it. This is what occurs in instruments of the oboe and 
clarinet type, which are blown directly from the mouth. There 
are, however, cases in which the reed is concealed within the 
instrument out of reach of the lips, either in a capsule, as in the 
old instruments hautbois de Poitou and cromorne, or else in a 
socket, as in the chauntcr and dronc.s of the bagpipe, or, again, 
as in the mouthpieces of organ reed pipes. In the last (each of 
which gives but one fixed note) the vibrating length of the reed 
tongue is fixed, as is ako the pressure of the ceropressed air 
supply fed to them. The result in all these cases is similar: 
no harmonics can be obtained, and therefore the .scale of the 
instrument depends solely on the number of holes and keys 
provided, whereas, where the lips control the reed, fewer holes 
are necessary to produce any given compass. The chaunters of 
bagpipes have double reeds, but the drones are as a rule provided 
with beating reeds and arc of cylindrical'bore, a combination 
which, for the reason, explained above, gives them a note an 
octave deeper in pitch, the length of pipe being equal, than; would 
be the case if the bore were conical.*'’In the musette, in the 
comemuse used in concert with the hautbois de Poitou, an<^ in 
the Neapolitan surdelina (see Baopips), both' ebaunter and 
drones h^ double reeds.- 

The aulos of the ancient Greeks and tibia of the Romans con¬ 
sisted in the older instruments of a cylindrical tube of very narrow 
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bortfj whielv faefliUted the prodi)otloa of tlus hamoiHCs. The 
aulas, lt»ugt> oftap. osronceuHiy' ,tiaotUtad flute, was an. ob«e es 
ctariuet Witters .on rousicak instruments are not agreed as to 
which mouthpiece was in'use on the aulos; the sprobabiKty is 
that both were in use at one time or another, and that the douMc 
reed, being the most primitive and also the more adaptable, was 
the older contrivance. There is so sign of any suitable attachment 
for a beating reed on any oi the pipes ni ancient Qreece extant, 
whereas among the ivory pines recovered from the ruins of 
Pompeii there is a frament which may have been a beak mouth¬ 
piece with bating reed: similar to that of the modem clarinet. 

The ancient E^ptiaas used the primitive beating read familiarly 
J^own as '' srjueakcr,” obtained by making a slight lateral slit 
across a reed pips or stem oi straw, and with the knife apGtting 
back longitudinally until a tongue was raised ; the shorter the 
tongao the quicker the vJbraitioii and the higher the pitch. This 
small beating reed was then suak soime 3 or 4 in. withuv the main 
tube of the insteunent; »nu: of tticsc reeds have been discovered 
in tombs by Professor flinders Petrie.’ It is certain tliat the 
ancient Greeks did not use the reed in this form in the aulgs, for 
classical writers distinctly describe the effect produced on a reed 
by taking it into the mouth, but it ia equally Certain that they 
were acquainted with thn principle of the uronc. 

The history of the keyboard instruments iurnishes instances 
of the early n.se of reeds. In the modern English church organ 
the reed work is providmi with beating reeds only, but in Germany, 
for the sake of obtaining the power of expression, a set of fsce-recd 
stops » nearly always added.' It is probable that some of the 
early pneumatic and hydraulic organs (sec Organ) at the beginning 
of our era were provided with beating reeds in imitation of the 
bagpipe channter and drones. In the middle ages the regal 
(g.n.), a small, poitative rocd-otgsn fitted with beating reeds, was 
extremfly popular in England and all over the- continent oi Europe, 
but more cspoeially in Germany and Italy. (K. S.) 

SEST (i) Olu- t* 7 i f-f- Ger- Swed. ref, &c,, all from 
O. Nor. rif, rii/), in phy.sical geography, a narrow ridge of rock, 
shingle or sand culminating at or near the surface of the sea. 
In a transformed sense the word is used in mining of a vein or 
kxic of gold-bearing quartz; (2) (Du. reej, rif, cf. Get. Raff, Swed. 
raf, 0 . Nor. rif, pos.sihly a transferred.sense of rif, rib), a part 
of a sail which can be rolled or folded up, thus diminishing the 
amount of canvas spread to the wind. In square .sails, “ reefs ” 
arc taken from the top, in fore-and-aft .sails from the foot. 

REEL (O.E. hreol, glossed Ijy the Med. Lat. alibrum in 
Aeljric’s Glossary, c, 1050 ; the word is of unknown origin; 
it does not a]>pear in rognate languages, and Celtic forms such 
as Gaelic ruidhil arc from English), a cylinder or apparatus of 
cylindrical shape on which a thread or line can be wound ; c.g. 
the small wooden cylinder with projecting rims at cither end 
on which sewing cotton or silk is wound for immediate use, 
the revolving “ click-rccl ” attached to a fishing-rod, and the 
open revolving framework on which thread is wound as it is 
spun. The name of the Scottish dance (Gaelic righil, ruilltil) 
is probably the same word (see Dance). In architecture, an 
ornamental moulding consisting of spherical-shaped bodies 
alternating with flat reel-shaped disks placed on edge is known 
as a “ bead and reel ” moulding. 

REES, THOMAS (1777-1864), Welsh Nonconformist divine, 
was bom at Gelligron, Glamorgan, and educated at the Pres¬ 
byterian College, Carmarthen, lie entered the Unitariim 
ministry in 1807 at Newington Green Chapel, London, removing 
to Southwark 1813 and to Stamford Street, Bluckfriars, in 1823. 
He had the degree of LL.l). of Glasgow (1819). He had a 
great knowledge of the history of anti-trinitarian opinion, 
especially during the i6th century. His sr.attered papers, 
chiefly iii the Monthly Repository (1818-22), on such subjects as 
“ Fauatus Socinus and Franci.s David,” “ The Italian Reforma¬ 
tion,” “ Memoirs of the Socini,” are important. Financial 
troubles drove him to Spain in 1853, and he died in obscurity 
at Brighton on the ist of August 1864. 

Another Thomas Rees (1815 -1885), a native of Pen 
Pontbren, Carmarthenshire, held pastorates at Abcrdare 
(1840), Llanelly (i842)^^endl, Mon. (1849) and Swansea (1862), 

J An illustration of •eno of these is given in T. L. Southgate's 
paper, " The Regal and its Successors,” in English Music, 1604- 
190^ Music Story Series, I$o0, p. 385. 

The addition dates from tno very end of the 18th or the 
beginning of thc' igth century, and is connected with the advent 
of the hSTOonium (q.v.). 
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and became chairman of the Conj^regational Union- of EnglaorL 
and Wahes, but died just before his term- of office was to ^gin. 
His ffisUry of Pretestant Noneonfermity in Wales (i$6i; and ed'. 
1883) is a sound and judicious piece of work. ^ 

RSSVS, CaLARA (172^1807), Ehglish novelist,. dai^Rter oi 
Waiiam Reeve, a Suffolk clergyman, was bom at Ipswkh in *723. 
She was an industrious writer, and produced manjp^woHB in 
preec and verse, including a history of the Progress of Romanee 
(178s); but her only eminent success was tho no-vel of The Old 
English Baron (1777), originalty published undes the title oi 
The Champion of Fi'rttae. In the history of the English novel 
she stands midway between Walpole and Mrs. Radcliffc. She 
died at Ipswich on the 3rd of Dccomber 1807. 

RSSVl^ HERRT ({813-1895), English publicist, younger 
son of Henry Reeve, a well-known Whig physician and writer 
of Norwich, and nephew of Mrs. Sarah Austin, was bom- at 
Norwich on the 9th of September 1813. He was educated at 
the Norwich grammar school under Edward Valpy, During his 
liolidays he saw a good deal of the young John Stuart Mill. In 
1829 he studied at Geneva and mixed in (knevese society, then 
very brilliant, and including the Sismondis, Huber, Bonstetten, 
De Candolle, Rossil, Krasinski (his most intimate friend^ and 
Mickiewicz, whose Paris lie translated. During a visit to 
London in 1831 he was introduced to Thackeray and Carlyle,, 
while through the Austins he made the acquaintance of other 
men of letters. Next year, in Paris, he met Victor Hugo, 
Cousin, and Scott. He travelled in Italy, sat under Sehelling 
at Munu'h and under Tieck at Dresden, became in 1835-36 a 
frequenter of Madhme de Circourt’s eahm, and numbered among 
his friends I-amartine, Lacordaire, De Vigny, Thiers, Guizot, 
Montalcmbert, and De Tocqueville, of whose books, Democratie 
en Atnirique and the Ancien regime, he made standard trans¬ 
lations into English. In 1837 he was made elerk of appeal 
and then registrar to the judicial committee of the Privy Council. 
From 1840 to 1855 he wrote for The Times, his dose touch with 
men like Guizot, Bunsen, Lord Clarendon, and his own chief 
at the Privy Council Office, Charles Grcvilic, enabling him to 
write with authority on foreign policy during the critical period 
from 184S to the end of the Crimean War. Upon the promotion 
of Sir George Cornewall Lcwi.s to the Cabinet early in 1855 
Reeve was asked by Longman to edit the April numhe-r of the 
Edinburgh Review, to which his father had been one of the 
earliest contributors, and in the following July he became the 
editor. His friendship with the Orleanist leaders in EVance 
.survivetl all vicissitudes, but he was appealed to for guidance 
by succc.ssive I'’rench ambas.sador,s, and was more than once 
the medium of private negotiations between the English and 
French governments. In April 1863 he published what was 
perhaps the most important of his contributions to the Edin¬ 
burgh —a searching review of Kinglake’s Crimea ; and in 1872 
he brought out a selection of his Quarterly and Edinburgh 
articles on eminent Frenchmen, entitled Royal and Republican 
France. Three years later appeared the fir.st of three instal¬ 
ments (1875, 1885 and 1887) of his edition 6f the famous 
Memoirs which Charles Greville had placed in his hands a few 
hours before his death in 1865. A purist in point of form and 
style, of the school of Macaulay and Milman, Reeve outlived 
his literary generation, and became eventually one of the most 
reactionary of old Whigs. Yet he continued to edit anti upon 
the whole to maintain the reputation of the Edinburgh until 
his death at his scat of Fexholes, in Hants, on the 2i5t of 
October 1895. He had been elected a member of “ The Club " 
in i86i, and was made a D.C.L. by Oxford University in 1869, 
a C.B. in 1871, and a corresponding member of the French 
Institute in 1865. A striking panegyric was pronounced upon 
him by his lifelong friend, the due d’Aumale, before the 
Academic des Sciences in November 1895. * 

His Memoirs and Letters (2 vols., with portrait) were edited by 
Sir J. K. laiughton in i8y8 . (T. Se.) 

REEVE (O. E. gerefa), an English official who in early tinfcs 
was entrusted with the administration of a division of the 
country. He was the chief magistrate of a town or district, 
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! the -fiouiti ui.JijiM huniiRd. muI the.sMre. ’; In 
iQiRHHiBt Iie wMiBEdbti^’dKiMik^^y the tnhabit&ntej ht 
li«yp 5 i»iwhj|^M A htde !»»« there ww 

^'4tt^/'th#^'he^vhliMtad by tfah ]#eins; accMding 
“ wax ttt'Mtettd to'.the cultivation of the 

Lth'iift ttiat hach i^aiain p^lotjhed bis .prefer share of 
rtrarf ChaUper’i C'antrriury Tales was doubtless 
■or Msethiiig equivalent to the grieve in 

es^j^^^Sukj&h the werd reeve was sometimes u^d as a tians- 
■ 4 etiMCiw*Se^prefect or govemor of Roman and Jewish times, 
ifh^ StaiOlOritiee 1»v« thought that there U some connexion 
Wween the Anglo-Saiton gtrefa and the Gennw Cr«/,, but Mm 
(UctHfe* on Ihe Science of Language. i88j) is inchned to 

* doilW! this. J. M. Kemble (So»o«s in England, 1876), who gora 
at^gth into the history of the reeve, connects the word with 
,r4AU» or Hfem, to odl aloud, this making him the original of the 
^ heuenitOT, or proclaimer of the court. At the present time _ the 

yrOrd reeve is sometimes used to describe a foreman or overseer m a 

• cod mine. It is also used in Canada for the president of a viUaRc 
or town council. 

. nwa inM, JOHM SIMS (1818-1900),. English vocalist, was 
bom at Woolwich on the a6th of S^tember 1818, and raeived 
his musical education from his father, a musician in the 
Royal Artillery, At the age of fourteen he had progressed 
BO far as to be appointed organist of North Cray church, and 
could play the oboe, bassoon, violin, and violoncello. He 


,T«w. tOflMWft ttuflia*. a ye«,.nuj cwmgep. aii 

miitd i yKiMi h* his adult voieof it was at first a baneone, , 
i^'hp. ^ iUlicM apg^ear^ce at 'Newiistle in 1839 in ' 

.i^Kiods (tgritime parts. He studied with Hobbs and T. Cooke, 
.'he voice having become a tenor, he appeared under 
Maeg^y’s muiagement at Drury Lane (1841-4^ in sub¬ 
ordinate tenj^ putts in Purcell’s King Arthur, Dtr KreisMUt, and 
Aeis Hand (Maiea, when Handel’s pastoral was mounted on the 
stage whi Stanfield’s scenery. Four years were spent in study 
on the Continent, under Bordogni in Paris and Maszucato in 
Milan, and his dibta in Italian opera was made at the Scala •: 
Edgarfo in Lucia. He reappeared in London in May 1847 ^ 
at a ben^t concert for Vincent Wallace, and at one of the 
Ancient Concerts in the following month, his career on the 
English operatic stage beginning at Drury Lane in December 
1847 in Lucia, under the conductorship of Hector Berlioz. In 
Balfe’s Maid of Honour he created the part of Lyonnel in the 
same season. In 1848 he went to Her Majesty’s Theatre, 
singing in Linda di Chamounix ; and in the autumn of that year, 
at the Norwich Festival, made a great sensation in “The 
enemy said,” from Israel in Egypt, a song in which the finest 
qualities of his ringing voice could be appreciated. From his 
first appearance at the Sacred Harmonic Society in the following 
November he was recognized as the leading English tenor ; and 
in Costa’s Eli and Naaman the tenor parts were written for him. 
His first Handel Festival was that of 1857, and the effect of hi.s 
wonderful declamation in the Crystal Palace was a main attrac¬ 
tion of this and of many subsequent festivals. His retirement 
from public life, at first announced as to take place in 1882, 
did not actually occur till 1891, when a farewell concert for his 
benefit was given at the Albert Hall. Hi.s savings were invested 
in an unfortunate speculation, and he was compelled to reappear 
in public for a number of years. He died at Worthing on the 
zSth of October 1900. 
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